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Abstract— The traditional methods are just not expanding
quickly enough, and there are only five years left to meet the
2030 targets. Artificial intelligence is now a need, as we have
reached a tipping point. It is the main force behind the "Twin
Transition,”" which combines green sustainability with digital
innovation to overcome long-standing obstacles. With a
particular focus on SDG 4 (Quality Education), SDG 9
(Industry, Innovation, and Infrastructure), and SDG 13
(Climate Action), this study explores how Al-driven
innovations in higher education and industry can hasten the
achievement of the SDGs. Using a multi-methodological
approach, the study combines case studies of '"Smart
Campus" initiatives with a systematic literature evaluation of
Al implementations from 2021 to 2026. It examines how well
IoT-integrated Al systems, generative models, and predictive
analytics optimize energy use and customize learning routes.
According to the findings, Al can have a positive impact on
almost 79% of all SDG targets. In particular, AI has an
impact on higher education by:Reducing obstacles to inclusive
education for underrepresented groups through personalizing
pedagogy.Resource Optimization: Using Al-managed smart
grids to lower institutional carbon footprints.Data-Driven
Policy: Making use of big data to deliver real-time insights for
reporting on sustainability.
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I. INTRODUCTION

An important turning point has been achieved in the
worldwide effort to achieve the Sustainable Development
Goals (SDGs) set forth by the UN. Although we have
advanced passed the 2030 Agenda's halfway point as of
2026, progress is still uneven across a number of important
metrics. The escalating climate crises and geopolitical
uncertainty are putting more and more demand on
traditional implementation frameworks. In this high-stakes
setting, artificial intelligence (AI) has become more than
just a supplementary technology; it is a basic "force
multiplier" that can scale sustainability initiatives at a
volume and pace that were previously thought to be
unattainable.
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The "Twin Transition"—the understanding that digital
evolution and green transformation are interdependent—is
frequently used to characterize the incorporation of Al into
the sustainability environment. Higher Education
Institutions (HEIs) are the vital link in this network.
Universities are in a unique position to translate Al from
theoretical research into scalable, practical applications
since they are the main hubs of science and technology. By
2026, the rise of "Smart Campuses" and Al-powered
research centres has shown that algorithmic efficiency can
immediately result in robust infrastructure, fair access to
education, and a decrease in carbon emissions.

But there is a lot of resistance to Al's role in scaling the
SDGs. Al has the ability to help achieve about 79% of the
SDG targets, but it also poses a threat to expand the
"Digital Divide" and raise new moral questions about
algorithmic bias and data sovereignty. Modern higher
education has two challenges: creating the ethical
governance structures necessary to guarantee that the
technological tools needed for a sustainable future benefit
all people, not just a select few.

With a particular focus on how scientific and
technological developments in higher education are
propelling progress in Quality Education (SDG 4), Industry
and Innovation (SDG 9), and Climate Action (SDG 13),
this study examines the complex role of Al in scaling the
SDGs. We contend that a move from discrete technical
experiments to integrated, Al-powered institutional
solutions is necessary for the successful scaling of the
SDGs, based on an analysis of current implementation
patterns for 2025-2026.

II. LITERATURE REVIEW

1.Al  as the "Twin Transition"  Catalyst.
According to recent research, the "Twin Transition"—
the concurrent digital and green transformation—is
the main paradigm for modern sustainability. The
benchmark was established by Vinuesa et al. (2020),
who claimed that 79% of the SDG targets could be
made possible by Al
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Researchers have expanded on this by 2025, pointing
out that although the potential is still great, the real
"scaling" of these advantages necessitates a shift from
isolated pilots to institutional integration (UNCTAD,
2025). According to Hoyer Gosselink et al. (2024),
there has been a 300% rise in Al use cases for social
impact since 2018, particularly in fields like real-time
climate monitoring and precision agriculture.

.SDG  4:  Transforming  Higher  Education

Al is becoming a driver of SDG 4 (Quality Education)
in Higher Education Institutions (HEIs) rather than
only a tool for administrative efficiency.
Tailored Pedagogy: Al-driven adaptive platforms
enable tailored learning routes, which greatly increase
retention rates among underrepresented groups,
according to Siqueira et al. (2024) and Hennekeuser et
al. (2024).
Institutional Readiness: Two-thirds of HEIs have
already put official guidelines for the use of Al in
research and teaching into place or are working on
them, according to a 2025 UNESCO global study
(UNESCO, 2025). In order to guarantee that
technology advances inclusive and equitable
education rather than escalating the digital gap, this
institutional change is essential.

. SDGs 9 and 13: Science, Technology, and Climate
Action
The importance of Al in SDGs 9 (Industry,
Innovation, and Infrastructure) and 13 (Climate
Action) is becoming more and more prominent in the
literature.

Infrastructure: Al maximizes resource management
and industrial upgrading, as shown by Rammer et al.
(2022) and Xia et al. (2024).

Climate Synergy: According to Rasheed and Yuhuan
(2025), there is a "multiplicative effect” on lowering
carbon intensity when Al and the circular economy
work together. However, a substantial amount of
recent research (e.g., UNEP, 2024) cautions that, if
not fueled by renewable energy, the energy-intensive
nature of training Large Language Models (LLMs)
may potentially outweigh these improvements.

. The "AI Solutionism" Trap and Ethical Governance
The denial of "AI Solutionism"—the idea that
technology by itself can address systemic social
problems—is a key focus in research conducted in
2025-2026. Gohr et al. (2025) and Crowther (2023)
stress that Al is a helper rather than a "silver bullet."
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The biggest obstacles to expanding Al for the SDGs
continue to be ethical worries about algorithmic bias
(Roselli et al., 2019) and data privacy (Elliott &
Soifer, 2022).

III. MATERIALS AND METHODS
Research Design: A Mixed-Methods Approach

This study's convergent parallel mixed-methods design
enables both quantitative and qualitative data to be
collected and analysed at the same time. Understanding
"scaling" requires this dual-lens approach, in which
qualitative data monitors depth (particular institutional
implementation) and quantitative data tracks breadth
(global SDG impact).

Systematic Literature Evaluation (SLE) is the quantitative
phase

By mapping the worldwide trajectory of Al's influence
across the 169 SDG objectives, the quantitative component
offers a macro-level perspective on the "Twin Transition."
Data Corpus: Peer-reviewed research and policy briefs
from 2021 to 2026 were indexed in a systematic review that
followed PRISMA guidelines. UNESCO Global Survey [5]
and UNCTAD Issue Papers [4] are important sources.
Analytic Metric: In accordance with Vinuesa et al's
methodology [6], Al applications were classified as either
"Enablers" or "Inhibitors." The analysis identifies which
sectors (SDGs 4, 9, and 13) experienced the quickest
acceleration over the last five years and measures the
change toward the 79% positive effect criterion.

Qualitative Stage: Analysis of the "Smart Campus" Case
Study

The study uses a multiple-case study design with an
emphasis on "Smart Campus" activities to comprehend the
"how" of scaling. This makes it possible to examine in
detail how SDG 4 (Education) and SDG 13 (Climate
Action) connect.

Site Selection: Based on their implementation of IoT-
integrated Al systems and generative models, three
international universities were chosen.

Thematic Analysis: Three scaling pillars were identified
from the data:

Pedagogical Personalization: Al's effectiveness in
lowering obstacles for marginalized communities (SDG 4).
Operational Optimization: Reducing carbon footprints
through Al-managed smart grids (SDG 13).



N

IJRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347-6435 (Online) Volume 15, Issue 05, May 2026)

Industry Alignment: Xia et al.'s discussion of how campus-
led innovation contributes to larger industry upgrading
(SDG9) [7].

Integration: The Matrix of Scaling

Triangulation of findings is the last phase of the research
design. The quantitative patterns discovered in the SLE are
mapped against the qualitative findings from the Smart
Campus examples. This integration finds "Scaling
Bottlenecks"—areas with high tech readiness for Al
technologies but low implementation for infrastructure or
policy.

IV. DISCUSSION

From Pilots to Population Impact: The Scaling Paradox
According to the study's conclusions, there is still a
"scaling gap" even though Al has theoretically reached an
enabling potential of 78.8% to 79% across all SDG targets
[6]. Although there is a high level of technical readiness,
our examination of Smart Campus efforts indicates that
institutional rather than technological constraints are
impeding the shift from isolated trials to population-scale
impact. As mentioned at the 2026 India Al Impact Summit,
scaling calls for more than simply improved algorithms; it
also calls for "diffusion"—the systematic dissemination of
skills, trust, and compatible standards. SDGs 9 and 13: The
"Twin Transition" in Industry and Climate: The integration
of Al-managed smart grids is the best example of the Twin
Transition—the synergy between digital innovation and
green sustainability. Our findings are consistent with those
of Rasheed and Yuhuan [2], showing that real-time energy
load optimization by predictive analytics can lower
institutional carbon footprints. The growing energy
requirements of Al infrastructure itself, however, pose a
serious conflict. To make sure that the digital transition
doesn't eat into the green transition, the industry needs to
move toward "Frugal AI" and next-generation green
computing in order to fully scale SDG 13.

Using Generative Models to Democratize Education
(SDG 4)

Our case studies demonstrate how generative Al has
advanced beyond basic tutoring to tailored pedagogy that
lowers barriers for marginalized groups in the framework
of SDG 4. The UNESCO 2025 Global Survey [5], which
emphasizes Al's contribution to inclusive education, is
consistent with this.

108

The "Third-tier Digital Divide"—the disparity in access,
skills, and the capacity to use Al to produce long-term
results—must be discussed, but Al-driven schooling runs
the risk of strengthening rather than weakening current
social structures in the absence of global regulation to
guarantee fair technological transfer. The 2030 Deadline
and Ethical Governance. The "AI Solutionism" trap—the
conviction that technology alone can address systemic
poverty or climate change—must be avoided with just four
years left before the 2030 deadline. Al is not a replacement
for policy; it is an accelerator. According to the findings,
real-time big data insights [4] serve as the "nervous system"
for SDG reporting; nonetheless, institutional reforms and
political will, as outlined by UNCTAD [4] and UNESCO
[5], continue to be the "muscles" of the operation.

V. CONCLUSION

The transformative potential of artificial intelligence
(Al) as a catalyst for the "Twin Transition," with a
particular emphasis on its ability to scale Sustainable
Development Goals (SDGs) 4, 9, and 13, has been
investigated in this paper. The analysis demonstrates that
Al has evolved from an experimental tool to a systemic
imperative as the world community approaches the last four
years to fulfill the 2030 targets. SDG 4 (Quality Education)
may be expanded through personalized pedagogy, as shown
by the incorporation of IoT-integrated Al and generative
models inside Smart Campus programs. This successfully
lowers obstacles for underrepresented groups. Additionally,
the use of predictive analytics in institutional smart grids
aligns digital optimization with carbon neutrality objectives
and offers a scalable blueprint for SDG 13 (Climate
Action). However, the results also point to a crucial
"Scaling Paradox": whereas Al can help achieve almost
79% of SDG targets [6], there is a growing risk to
environmental sustainability from its own energy and water
footprint. The study comes to the conclusion that
democratic diffusion and science-led governance, rather
than more technology advancements, are what would
enable the SDGs to be successfully scaled through Al In
order to prevent a "Al Divide," the following three pillars
must be present: Energy-Efficient Al: Giving "Green AI"
architectures top priority to prevent SDG 13 from being
sacrificed in the name of digital advancement.
Interoperable Standards: To guarantee that Al resources
constitute a public good, international frameworks such as
the 2026 New Delhi Declaration should be adopted.
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Scaling: ~ Upholding  moral

supervision in crucial educational and business choices to
protect equity and agency.
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