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Abstract

Artificial Intelligence has established new capabilities to serve as the main foundation for industrial transformation
alongside social development. Al features innovative capabilities that establish it as an emerging power type which
generates solutions for worldwide problems to support UN Sustainable Development Goals. Al technologies participate
in multiple strategic plans that develop sustainable systems by combining better healthcare facilities with educational
institutions and climate preservation strategies. So many societal opportunities from Al exist yet they present significant
ethical and privacy and sustainability issues that require proper solutions for their management. The United Nations
set forth Sustainable Development Goals that create universal objectives to solve essential worldwide complications
through the development of environmentally sustainable structures. The core Sustainable Development Goals consist
of Good Health and Well-being (SDG 3) and Quality Education (SDG 4) as well as Climate Action (SDG 13).
Artificial Intelligence (Al) when used in goal-targeting strategies brings revolutionary capabilities by strengthening both
effectiveness and reach of implemented interventions.

SDG 3: Good Health and Well-being

SDG 3 is striving for a pressing health for all, as well as well-being for every person throughout their life.
All of health needs, ranging to maternal and child health, communicable and non-communicable diseases
including universal health coverage contained within this objective. The realization of this goal is highly
sponsored by Al via its evolutions in healthcare platforms. With the aid of Al-large database analysis
massive disease trend is established and results in quick medical diagnosis plus individualized treatment
plans. Al technologies' implementation leads to a better performance in medical research, accelerates the
drugs production, and improves health resources management within hospitals. Healthcare need for Al
deployment is to a greater extent concern about ethical matters and correctly data privacy along with
strong regulation to attempt against discrimination.

SDG 4: Quality Education

SDG 4 seeks to ensure that both boys and gitls complete free, equitable and quality primary and secondary
education of good quality leading to relevant vocational skills, apply learning effectively as an important
device. Al can have a chance to change educational environments, the ability to create tailored
educational experience for each student. With the help of Al run platforms, Education can create the
adaptive curriculum that shapes itself in the runtime based upon the performance of the students and
can give the best results of the education. Additionally, Al opens educational access in isolated or deprived
nations by way of cognitive tutoring systems as well as virtual classroom instructions. But hurdles like the
digital discontinuity, information assumption concerns, and the must of educator preparation in Al
apparatuses must be resolvable to save Al fully immense in education.

SDG 13: Climate Action

The SDG 13 focuses on the willingness for urgent action against climate change and its impacts. Al is a
vital part of the climate action, by speeding up predictive models for weather forecasting, the most energy
consumption and for creation of sustainable technologies. For example, Al can understand
environmental data to anticipate natural disasters so that the effects of it could be decreased and
controlled. Additionally, Al powered systems can also fine tune energy grid's efficiency and emission
performance. However, the environmental impact of Al technologies themselves also has to be thought
of, as to getting the job accomplished the way Al does it the majority of computational requirements, can
lead to massive use of energy. The looming question is that balancing the good aspects of Al with its
environmental damage is necessary to guarantee that Al aids in climate action in a positive manner. the
strategic leveraging by Al into projects related to SDGs 3, 4 and 13 is prospective for advancing worldwide
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health, education as well as environmental durability. Al provides new, imaginative solutions to
complicated problems but also activates tough ethical, personal privacy as well as sustainability issues that
need aware management. Co-operative effort between policymakers, technologists, and stakeholders is
needed to tap Al's potential appropriately and to make it simply the help to action a good and eco-friendly
long run.

BACKGROUND STUDY
Challenges in Achieving SDGs (SDG 3, SDG 4, SDG 13)

Challenges in SDG 3: Good Health and Well-being
e Integration of Al into Healthcare Systems
A research paper by Sharma et al. (2023) shows that Al could potentially revolutionize the healthcare
industry, but there is yet integration challenge because of the interoperability issue, the existence of data
silos and substantial infrastructure investment required. The article underlines the necessity of
international health policies promoting Al-based healthcare solutions.
o Ethical and Legal Implications
Ethical concerns of Al in Healthcare—like bias in dataset, lack of transparency of Al decision-making,
issues of patient consent—are discussed by Wang et al. (2022). The authors proposed an ethical Al
approach for health applications.
e Data Quality and Availability
Kim et al. (2023) investigated the challenges arising from the dearth of quality data and the associated
poor data offering of low-income countries and its limitations in realizing the biggest potential benefits
in healthcare of Al. The authors explain methods such as synthetic data generation and federated
learning to enhance Al solution in these regions.
e Patient Acceptance and Trust
There is a research paper by Ahmed et al. (2021) examining the public trust in Al for healthcare. The
study, however, reveals that patients are slow to adopt Al-diagnosis due to a lack of knowledge and fear
of misdiagnosis by seeking better patient education in Al-based healthcare.
Challenges in SDG 4: Quality Education
o Digital Divide
A study by Jackson et al. (2022) highlights the digital divide as a key barrier in Al adoption in
education. The told their study that poor rural and low- income schools struggle to know the Al-driven
learning tools, that the require better infrastructure and policy aid.
o Teacher Training and Professional Development
According to research conducted by Nelson et al. (2023) there are many educators that are unprepared
to use Al tools in their teaching. The study proposes Al literacy courses and training workshops for
teachers to upgrade their skills.
e Data Privacy Concerns
The piece by Chen et al. (2023) explores worries about student data privacy in the Al-driven ed-tech.
The authors suggest applying the blockchain and federated learning to keep student information private
while staying true to personalized learning experience.
o Curriculum Integration
Research by Patel et al. (2021) showed that as such, Al-based instruments are frequently at a difference
with basic school syllables. The paper presents a framework for integrating Al based adaptive learning in
the mainstream education so as to ensure that curriculum is not compromised.

Challenges in SDG 13: Climate Action

Data Limitations

According to Rodriguez et al. (2023) climate change models fail to produce accurate predictions because
they handle incomplete as well as inconsistent datasets. The authors support worldwide data exchange
agreements because they improve the use of Al technology for climate forecasting.

Computational Demands

Brown et al. (2022) present research about the excessive energy needs of Al models used to predict climate.
Deep learning models need optimization to decrease their carbon emissions according to the authors.
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Al Techniques Addressing SDG Challenges

Al Techniques for SDG 3: Good Health and Well-being

Predictive Analytics for Disease Outbreaks

Machine learning methods analyse epidemiological data to forecast the upsurgence of disease
dissemination as per research by Lee et al. (2023), which leads the governments to apply preventive steps.
Healthcare organizations leverage predictive analytics empowered by Al to identify health patterns hidden
in the health records, and also in the real-time data streams in order to be able to make early diagnoses.
The predictive models use climate data, population density data and traffic travel patterns in order to get
better results. A Polynomial models of artificial intelligence perform essential tracking duties during
pandemics including deep learning models that improve real-time observation and emergency response
systems for COVID-19.

Al-driven Medical Imaging and Diagnostics

Al has transformed diagnostics by applying new image processing and the power of deep learning. Study
by Johnson et al. (2022) which retains how convolutional neural networks (CNNs) can boost medical
finishing analysis and how accuracy of illness discovery significantly for conditions as parents’ cancer and
neurological disorders. Models Al created by training it in the big data can catch the small anomalies in
medical images that would miss the radiologist of man, and thereby it can help make the diagnosis early
and the compilation of therapeutic plan. Furthermore, Al-enabled imaging systems also tackle the issue
of radiologist’s shortage around the world, as they provide automated analysis in hospitals with lack of
radiologists.

2.2 Al Techniques for SDG 4: Quality Education

Intelligent Tutoring Systems

Khwong et al. (2022) says that Al-enabled learning platforms focuses engagement and outcomes for
learners through tailored suggestions and instant feedback. These systems employ the usage of natural
language process (NLP) along with adaptive learning algorithms in giving a personalized learning
experience to a student based on his/ her strength and weakness. Al-backed tutors can read past
performance and adjust the level of difficulty of lessons so that students are neither left behind nor let
bored off the hook by a lack of challenge. Moreover, incorporation of Al chatbots to the online education
platforms are made accessible by enabling instant response to students’ questions and automating admin
tasks.

Al for Automated Assessment and Feedback

Al systems now control the assessment framework through their ability to produce automated graders
and automated feedback systems. The combination of automated chatbot (Choices & Consequences)
and automated essay scoring (AES) and plagiarism detection systems creates both objective assessment
and reduced workload for teachers in the application areas of Al according to Li et al. (2023). The
coherence level and grammar quality of student essays analysed by Al deep learning creates the framework
for complete feedback that helps improve their writing skills. The speech recognition functionality of Al
enables accurate language assessment during educational tests to determine teaching quality in different
learning environments.

2.3 Al Techniques for SDG 13: Climate Action

Environmental Monitoring and Climate Prediction

A study by Gomez et al. (2023) demonstrated how real-time satellite images could be used in Al-based
image processing for detecting deforestation, thus enabling rapid responses. Al remote sensing models
employ convolutional neural networks to classify land-cover changes and predict areas prone to
deforestation. Such information would allow the conservationists to come in and act well before any
irreversible damage is done. Additionally, Al climate models simulate long-term environmental changes
to enable data-driven strategies by the policymakers against the effects of global warming.

Energy Optimization through Al

The study by Patel et al. (2022) demonstrates that reinforcement learning algorithms are set to be further
deep-rooted for enhancing performance in a smart grid to balance power delivered against demand in
variations of supply and demand. The Al-based forecasting model will enable a user to forecast and then
be able to adjust, hence curbing the reliance on fossil fuels during the peak energy demand time.
Furthermore, these Al-based energy management systems applied in lighting, heating, and cooling control
for buildings make adjustments based on real-time data automatically in buildings to save massive
amounts of energy. How Al is used to overcome challenges of SDG

2197



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 19s, 2025
https://theaspd.com/index.php

Al Solutions for Overcoming SDG Challenges

Al is pivotal to dealing with some of the pressing challenges related to meeting the UN Sustainable
Development Goals. Using advanced algorithms, machine-learning models, and data-driven insights to
provide innovative answers to persistent problems in the field of healthcare, education, and climate action
are enabled by Al. Al-based solutions improve the decision-making ability, automation of processes, and
the efficiency and accuracy of interventions. Below is a discussion of how Al is working to resolve the
identified challenges in SDG 3, SDG 4, and SDG 13.

Al for SDG 3: Good Health and Well-being

Al for SDG 4: Quality Education

From lack of access to healthcare, inadequate diagnostics, and currently emerging infectious diseases,
healthcare confronts several challenges. Al has tackled some of these issues by evolving predictive
analytics, medical imaging, and personalized treatment, among others. Al-driven diagnostics have jumped
aboard with convolutional neural networks (CNNs), which improve medical-image interpretation and
allow for earlier diagnosis of disorders such as cancer and other neurological diseases. Al predictive
models analyse data on past outbreaks to predict future incidents that help policymakers take proactive
measures. Plus, Al robotic-assisted surgery allows for precision and human error reduction during
complex procedures. In underdeveloped areas, Al chatbots and virtual assistants can provide basic
healthcare guidance, increasing access to different ways of getting medical opinion. Al drug discovery
platforms help accelerate the search for new treatments by analysing an extensive amount of biomedical
data to identify potential candidates, thus reducing the time and money involved in research.

Al for SDG 13: Climate Action

Climate change is described as one of the paramount global sustainability challenges, compounded by
challenges that include but are not limited to deforestation, poor energy efficiency, and unpredictable
climate patterns. Al improves environmental monitoring through satellite-based remote sensing: it
records in real time instances of deforestation and illegal land use. Machine learning models analyse
historical patterns of weather to improve predictions concerning the climate and to enhance disaster
readiness. Al-controlled smart grids optimize energy supply to cut waste and allow renewable energies to
be fed into the grid. Al optimization techniques put into use provide a higher energy efficiency of
buildings by automatically adjusting light, heating, and cooling aspects according to the real-time
occupancy data. Furthermore, Al-supported waste management solves segregation and sorting issues
regarding recyclables through computer vision, which raises the rates of recycling while reducing waste
going into land fill.

The table below summarizes different Al techniques that resolve specific issues for each SDG.

Table: Al Techniques for Resolving SDG Challenges

SDG HChallenges HAI Techniques Used HDescription
SDG 3: Good||,. . ) ) Al models utilise various imaging
Health and Limited early disease|Deep learning  for modalities-X-ray, MRI, and CT scans-to

. I
Well-being detection medical imaging

provide early disease diagnosis.

Al employs epidemiological data to
Slow response to|[Machine learning for||predict the spread of diseases and
pandemics outbreak prediction |[thereby mitigate the contingencies
arising there from.

Al provides immediate medical advice
and Perioperative triage regardless of]
low-resource settings.

Limited access to||Al chatbots and virtual
healthcare assistants

Using the biomedical databases, Al is
assisting in speeding up the process of|
drug candidate identification.

Drugs discovery has||Al-backed drug
become inefficient  ||discovery platforms

Al pilots’ precision compared to
Surgical risks are tool|Al-assisted robotic/lhuman involvement thereby issuing
high surgery less room from errors in complex
surgical procedures.
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Climate Action ||changes

forecasting models

ISDG HChallenges HAI Techniques Used HDescription
With this, Al optimizes lessons in a
.. ||Absence of] . ) i i
SDG 4: Quality o Al-based  intelligent||manner that fits each individual
) personalization  well ) .
Education _ tutoring system student for better outcomes in
before learning .
learning.
Thi f di f ,
ZZ
assessments with NLP Through Al d . & ’ &
load off of teachers.
Educational Al-based speech|[With this, speech is converted into text
accessibility issues recognition to help students with disabilities.
Engagement of||Al chatbot for real{|Al interacts with a student, answering
students has becomeltime assistance  Al||questions about content and guiding
difficult interacts with a student||them through lessons.
Al tracks the functioni f student:
Poorly aligned||Al-driven learning racks the TURChoning OF stUCEnts
. ) and recommends personalized
curriculum analytics )
learning paths.
Al study that bi knowled
SDG 13:|[Inconsistent climatic||Al-powered  climate Study that combines ‘nowledge
about climate data and good

prevention of disasters

High consumption of]
power/energy

Al-assisted smart grids

Al balances power energy bed rates and
increases renewable resource sharing

Checking rapid trees
clearing or
deforestation

Outline based satellite
showcasing for trees
clearing

Al has made it aware if anything in
land use has changed and easily
deforest illegal lands

Poor waste disposal
management

Al being used to sort
out waste

Computer vision Al in sorting
materials for recycling is quite efficient.

Poor energy efficiency,
in buildings

Al energy optimization
systems

Al can adjust lighting systems and
HVAC systems automatically based on

occupancy data.

Challenges Faced After Applying Al to Resolve Issues in SDG 3, 4, and 13
Challenges in Al-Driven Healthcare (SDG 3: Good Health and Well-being)

Bias in Al Models: Biased medical data sets could lead Al systems to misdiagnose or

inappropriately recommend treatments that affect underrepresented populations.

Data Privacy and Security Risks: Al embedded in the healthcare field is susceptible to

cyberattacks and privacy breaches as it extensively uses sensitive medical information. Ensuring
compliance with HIPAA and GDPR regulations has remained a challenge

Integration with Traditional Healthcare Systems: How could any of these healthcare

infrastructures, especially of developing nations, provide the technical capacity necessary to bring
Al solutions online efficiently? Issue in activating the Al-based automation most often stem from

Regulatory and Ethical Concerns: Al-based medical decisions require permissions from

regulators but so far, the legal frameworks for the application of Al in healthcare are still being
defined. It’s still problematic regarding liability when it comes to Al-assisted diagnosis and

1.
2.
3.
old legacy systems.
4.
treatment
5.

Dependence on High-Quality Data: For Al models to operate correctly, they need to be fed onto

them considerably big, diverse and quality-enhanced datasets. But many regions still do not have
digitized enough healthcare records, limiting the value of Al
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Challenges in Al-Powered Education (SDG 4: Quality Education)

1.

Limited Digital Infrastructure: Remote parts of society without internet connection or
computer access cannot utilize Al-driven teaching technology.

Lack of Human Interaction in Learning: Students develop less socially and emotionally when
they depend too much on Al learning tools because they lose direct interaction with their
teachers.

Algorithmic Bias in Al Learning Models: Al technology does not control its preferences for
learning styles and student demographics so it treats students unevenly in class performance. The
bias system makes it harder for students who come from many different cultures and speak
different languages.

Data Privacy and Ethical Concerns: School systems must prevent criminal abuse of Al data
collection because these systems use student personal records to customize education.
Resistance from Educators and Institutions: Educational leaders and teachers could oppose Al
implementations because they lack Al training while doubting its value and fearing it will replace
them.

Challenges in Al for Climate Action (SDG 13: Climate Action)

1.

High Energy Consumption of AI Models: Climate and energy models that are Al-driven require
lots of computing power leading to concerns about their environmental footprints. Training
Deep Learning models use lots of energy which reduces some sustainability benefits.

Limited Interpretability of Al Predictions: Many Al-based climate models operate as "black
boxes," making it difficult for scientists and policymakers to interpret their decision-making
processes and validate predictions.

Dependence on Large-Scale Data Availability: AI models designed for climate analysis require
large amounts of real-time data on environmental conditions. This data is often not available or
standardized. If the environmental data is not complete or recent, it can lead to inaccurate climate
Al systems.

Implementation Costs and Scalability Issues: The implementation of sustainability solutions
like smart grids and automated waste management requires significant upfront investments.
Countries that are developing usually lack the funds and infrastructure needed for large scale
implementation of Al

Unintended Ecological Consequences: Some Al-driven environmental interventions, such as
automated deforestation monitoring or climate engineering models, may have unforeseen long-
term ecological impacts that require careful monitoring and regulation.

Recommendations for Policy Makers to Overcome Al Challenges in SDG 3, 4, and 13

The implementation of utilizing the Al technology in healthcare (SDG 3), education (SDG 4),
and climate action (SDG 13) is towards responsible and effective ways; thus, policy makers should
take higher measures to ensure ethics, technicality and socio-economic problems are brought into
focus. Following is the list of some of the recommendations:

Recommendations for Al in Healthcare (SDG 3: Good Health and Well-being)

Establish Al Ethics and Fairness Guidelines: To reduce healthcare outcome disparities caused
by artificial intelligence (AI), governments must mandate the use of unbiased and diverse medical
datasets. Al models must be thoroughly tested for fairness before deployment by regulatory
bodies.

Strengthen Data Privacy Regulations: Put stricter data protection policies in place, including
localized health data governance frameworks, ensuring compliance with the HIPAA and GDPR
and preventing access to sensitive data.

Promote Al-Healthcare Integration and Infrastructure Development: Healthcare institutions
need to increase their funding for Al-responsive infrastructure among both resource-rich and
resource-poor areas to support system compatibility.

Mandate Explainability in Al Diagnostics: The algorithms which power medical decision tools
should maintain complete transparency and a strong ability to be interpreted. The enforcement
of explainable Al (XAI) techniques by regulators serves to improve trust in healthcare solutions
assisted by artificial intelligence.
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5. Support Al Training for Medical Professionals: A program teaching Al literacy to healthcare
staff should be implemented to help workers comprehend and utilize Al diagnosis technologies
effectively which will diminish resistance to Al adoption.

Recommendations for Al in Education (SDG 4: Quality Education)

1. Ensure Equal Access to Al-powered Learning Tools: Public services need to fund digital
networks and Al programs that help people access the internet at low costs throughout both rich
and poor areas.

2. Develop Policies for Responsible Al in Education: Al systems must receive regular testing for
bias to work well with all types of students. The law should require Al systems to work well with
different student learning approaches and join worldwide student groups.

3. Enhance Student Data Protection Laws: Companies should follow clear data protections for
student information used by Al systems and need users to agree to this use upfront.

4. Promote Al-Augmented, Not Al-Replaced, Learning: Help teachers mix traditional instruction
with the benefits of technology instead of replacing them altogether. Al functions best when it
assists teaching professionals in their work.

5. Invest in Al Training for Educators: Policymakers need to finance teacher Al training to let
educators add Al-powered learning tools to their instruction methods and stay involved in the
teaching process.

Recommendations for Al in Climate Action (SDG 13: Climate Action)

1. Encourage Energy-Efficient Al Models: Governments should reward organizations that build
and use low-energy Al versions because Al climate solutions must produce minimal
environmental impact. The government needs to establish rules that motivate developers to make
their Al tools work more sustainably on energy systems.

2. Improve Al Model Transparency for Climate Predictions: The public sector and scientists need
better access to understandable artificial intelligence climate prediction systems. Open climate
data accessibility becomes mandatory through public policy to build better relationships between
the research community.

3. Enhance Climate Data Standardization and Sharing: Government leaders should create
international standards for environmental data sharing to help Al systems receive accurate recent
information.

4. Develop Scalable Al Solutions for Sustainability: Public officials should back Al projects that
can grow across multiple nations while working in developed and emerging countries alike.

5. Implement Al Impact Assessment Frameworks: Climate change projects using artificial
intelligence need thorough evaluations of their environmental and social effects to predict any
possible unwanted side effects.

General Policy Recommendations for AI Governance

1. Create an Al Regulatory Body: The government must set up national groups to watch over how
Al technology should be used ethically in all industries of Australia.

2. Foster Public-Private Partnerships: Support teamwork among government institutions,
educational bodies, and private companies to give Al research money for goals that prove
environmentally friendly.

3. Develop Al Literacy Programs for Policymakers: Policy creators should include basic Al
understandings to help leaders decide on Al future paths.

4. Mandate Continuous Al Auditing and Monitoring: Regular exams must test Al systems that
work in important fields to validate their adherence to ethical rules and performance standards.

5. Encourage International Al Collaboration: The nations should join forces to develop
responsible Al rules that all countries can follow.
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