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Abstract: Sustainable development is the practice of meeting current needs socially, economically, and 
environmentally without compromising the ability of future generations to meet their own. It balances 
growth with environmental protection. Key examples include using renewable energy, implementing 
sustainable agriculture, and improving resource efficiency. Artificial Intelligence (AI) accelerates 
sustainable development by optimizing resource efficiency, enhancing environmental monitoring, and 
sustaining social goals like health and education, contributing to UN Sustainable Development Goals 
(SDGs). Key applications include AI-powered climate modeling, smart agriculture, optimized renewable 
energy grids, waste management, and biodiversity protection, boosting efficiency while reducing waste.  
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1. Introduction: Sustainable development means improving lives today while protecting the planet and 
resources for future generations. For businesses, sustainable development means sourcing and producing 
responsibly (such as choosing FSC-certified materials) so that supply chains support people and nature today 
while protecting resources for the future. 

In a thrust to support global progress, the United Nations adopted the Sustainable Development 
Goals (SDGs) in 2015. These 17 goals provide a communal framework for action, calling on governments, 
industries, and communities to build a more sustainable and inclusive future together. Artificial Intelligence 
(AI) is reshaping the world, yet there is much uncertainty about its future. AI is transforming industries, 
driving innovation and redefining how we solve complex problems. The field is evolving rapidly, 
illuminating the potential for AI to advance human rights, improve labour conditions, protect the 
environment and prevent corruption. However, totally realizing these benefits requires planned design, 
accountable governance and comprehensive participation.As the earnestness of sustainable development 
intensifies, AI stands out not only as a technological breakthrough but also as a powerful tool to accelerate 
progress across all 17 Sustainable Development Goals (SDGs). 

2. Literature Review 

Margaret A. Goralski and TayKeong Tan (2020) states that in recent years, global climate change and 
environmental degradation have posed severe challenges to sustainable economic development worldwide. 
The expansion of global trade and deepening international division of labor have closely interconnected 
environmental issues between developed and developing countries through transnational production 
activities, bringing international disparities in environmental equity into sharp focus. Artificial intelligence 
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(AI) has become universal across various sectors, infusing every aspect of our lives irrespective of age or 
profession. In this era of AI, it’s necessary to prioritize sustainable development and innovation in its 
application.  

Kristina Duvnjak and Maja Gregoric Mateja Gorse (2020) states that AI augments and expands human 
capacity and actions toward an accelerated achievement of the SDGs using various technical capabilities 
such as computer vision, natural language processing, and deep learning. In the context of environmental 
protection, an AI system can serve as an analyst with its big data processing and analysis abilities. 
Supporting small-scale farmers in the early detection of plants to prevent the entire crop can be an exemplary 
case. 

MihaelaToderas (2025) is of the opinion that Artificial Intelligence (AI) can be a powerful catalyst for 
sustainability, offering innovative solutions for resource optimization, emission reduction, and efficient 
ecosystem management. Its ability to analyze massive datasets, identify complex patterns, and automate 
processes makes it an indispensable tool in achieving the Sustainable Development Goals (SDGs) and 
carbon neutrality targets. 

 3. Objective of the Study 

This research paper is prepared for the purpose to come across with the following objectives: 

1. To study of the role of AI in sustainable development. 

2. To study the impact on AI on sustainable development. 

3. To study the challenges of AI on sustainable development in the coming future. 

4. Methodology: This study is mainly based on secondary data and information has been extracted from data 
in websites, various publications of central and state level, other sources like books, magazines, trade 
journals, newspapers, reports, articles, seminar papers published by universities and research institutions and 
research is descriptive in nature. 

5. Role of AI on Sustainable Development: AI acts as a critical enabler for sustainable development by 
analysing massive datasets to optimize resource efficiency, predict environmental risks, and accelerate 
solutions for the UN Sustainable Development Goals (SDGs). It drives progress in climate modelling, energy 
management, precision agriculture, and sustainable infrastructure, though it requires careful management of 
bias, energy consumption, and equitable access.  

1. AI and Environmental Protection: The first and foremost AI’s role is environmental protection. By 
analyzing vast datasets, AI systems can predict environmental trends and offer solutions to mitigate risks. 
Environmental monitoring with AI, for instance, plays a crucial role in tracking pollution levels, 
deforestation rates, and wildlife activities, enabling proactive responses to ecological threats. 

2. Sustainable Development Goals and AI: The United Nations’ Sustainable Development Goals (SDGs) 
serve as a blueprint for a more sustainable future. AI is instrumental in achieving these goals, providing 
innovative solutions in areas ranging from poverty alleviation to quality education. AI-driven data analysis 
aids in understanding complex global challenges and devising effective strategies to address them. 

3. AI Solutions for Climate Change: Perhaps the most significant challenge of our era, climate change, is 
also where AI shows great promise. AI solutions for climate change include predicting weather patterns and 
natural disasters, enabling better preparedness and response. AI for carbon footprint reduction is another 
critical area, helping industries and individuals reduce their environmental impact. 
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4. Renewable Energy and AI: AI in renewable energy is revolutionizing how we harness and distribute 
sustainable power. Smart grids powered by AI optimize energy flow, reducing waste and increasing 
efficiency. AI algorithms also enhance the performance and maintenance of renewable energy sources like 
solar and wind power. 

5. Sustainable Agriculture and AI: In the agricultural sector, AI for sustainable agriculture is transforming 
farming practices. From precision agriculture that minimizes resource use to AI-driven pest control that 
reduces the need for chemicals, the integration of AI is making farming more sustainable and productive. 

6. AI in Waste Management and Water Conservation: AI in waste management has led to smarter 
recycling processes and waste reduction strategies. Similarly, AI for water conservation is crucial in 
managing the world’s water resources, predicting shortages, and identifying leaks and inefficiencies in water 
distribution systems. 

7. Eco-Friendly AI Innovations: Beyond specific applications, the concept of green AI technologies 
focuses on making AI itself more eco-friendly. This includes designing energy-efficient data centres and 
tumbling the carbon footprint of AI operations. 

8. AI in Urban and Biodiversity Planning:  Sustainable urban planning benefits from AI through elevated 
traffic management, energy use, and infrastructure development. AI in biodiversity conservation plays a 
pivotal role in tracking and protecting endangered species and ecosystems. 

9. Sustainable Supply Chains and Transportation: AI for sustainable supply chains ensures more efficient 
and less resource-intensive logistics. In transportation, AI and sustainable transportation solutions are leading 
to smarter, cleaner public transit systems and electric vehicle advancements. 

10. AI-Driven Environmental Policy: Finally, AI-driven environmental policy can lead to more conversant 
and effective regulations. By providing policymakers with accurate data and predictions, AI supports in 
crafting policies that better address environmental issues. 

5. Impact of AI on Sustainable Development: Artificial Intelligence (AI) has emerged as a powerful tool 
in advancing the Sustainable Development Goals (SDGs), a universal call to action to end poverty, protect 
the planet, and ensure that all people enjoy peace and prosperity by 2030. AI’s capabilities, ranging from 
data analysis to predictive modelling, offer unprecedented opportunities to address complex global 
challenges outlined in the SDGs. For instance, AI can analyze massive datasets to identify trends and 
insights related to poverty, hunger, health, education, and environmental degradation, enabling targeted 
interventions and resource allocation.  

A. Key impacts of AI in Sustainability and Climate Change: Artificial intelligence (AI) has proven to be 
a powerful tool in various sectors of global development. One such area where AI’s potential is being 
connected for the greater good of society is the fight against climate change.Climate change is one of the 
most pressing issues facing the world today. It is characterized by rising global temperatures, melting ice 
caps, changing weather patterns, and increasing sea levels. These changes pose significant threats to 
ecosystems, economies, and communities worldwide. However, with the advent of AI, now we have a new 
stash to combat this global menace.AI, with its ability to analyzemassive amounts of data and make 
predictions, is being used to understand and mitigate the effects of climate change. For instance, AI systems 
can be trained on historical climate data to predict future weather patterns, helping us prepare for and 
potentially prevent natural disasters. This predictive capability can also be used to optimize the use of 
renewable energy sources. AI can predict when and where solar and wind energy will be most copious, 
allowing us to make the most of these resources and reduce our reliance on fossil fuels. 
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Moreover, AI is being used to develop ‘smart’ cities that are more energy-efficient and less polluting. AI 
algorithms can manage traffic flows to reduce congestion and emissions, control energy use in buildings, and 
even monitor waste management. These AI-driven solutions not only help mitigate climate change but also 
improve the quality of life in urban areas.AI is also playing a vital role in climate change research. It can 
process and analyze vast amounts of data from satellites, weather stations, and other sources much quicker 
than humans can. This allows scientists to gain new visions into the Earth’s climate system and how it’s 
changing. For example, AI has been used to identify previously unknown environmental trends and to model 
the impact of different climate change modification strategies. 

B. Key Impacts of AI on Agriculture: 

1. Precision Farming: AI analyzes soil properties, moisture levels, and crop health to apply fertilizers, 
pesticides, and water precisely where and when needed, minimizing environmental impact. 

2. Crop Monitoring & Disease Detection: Computer vision, powered by drones and cameras, identifies 
crop diseases, pests, and nutrient deficiencies early, with up to 95% accuracy in some studies. 

3. Smart Irrigation & Water Management: AI systems, such as those from ICAR, use real-time data to 
automate irrigation, significantly reducing water usage, particularly in water-scarce regions. 

4. Economic & Yield Improvement:  AI helps predict optimal planting/harvesting times and improve crop 
yields, with one study showing a 25% increase in yield and 20% water saving in vineyards. 

5. Automation & Robotics: AI-enabled equipment reduces labour costs and increases efficiency, from 
automated weeding machines to, in the future, autonomous harvesting. 

6. Predictive Analytics: AI offers predictive insights on weather, market demand, and crop rotation, 
enabling farmers to make informed, data-driven decisions. 

C. Key Impacts of AI on Renewable Energy: 

1. Predictive Forecasting: AI algorithms analyze historical weather data and satellite imagery to accurately 
predict solar and wind energy generation. This accuracy allows grid operators to manage variable energy 
supply. 

2. Grid Management & Stability: AI facilitates the integration of renewables into the grid by balancing 
supply and demand in real-time. It can predict fluctuations and adjust operations accordingly, reducing the 
risk of blackouts. 

3. Asset Optimization: AI boosts the efficiency of renewable assets (like solar panels and wind turbines) by 
adjusting their angles or speeds in real-time, based on environmental conditions. 

4. Predictive Maintenance: AI minimizes downtime and repair costs by analyzing sensor data to predict 
equipment failures before they happen. 

5. Hybrid Energy System Management: AI optimizes the interaction between multiple, combined 
renewable sources (solar, wind, hydro) to ensure continuous power availability. 

6. Economic Impact: The global AI in renewable energy market is projected to grow from $10 billion in 
2022 to nearly $115 billion by 2032. 

 



Published By: www.bijmrd.com  ll All rights reserved. © 2026 ll Impact Factor: 5.7 
BIJMRD Volume: 4 | Issue: 04(2) |April 2026 | e-ISSN: 2584-1890 

 
    17 | Page 
     

D. Key Impacts of AI on Supply Chain and Transportation: 

1. Predictive Demand Forecasting: AI analyzes historical data, seasonal trends, and external factors (like 
weather) to accurately forecast demand, reducing overstock and stock outs. 

2. Optimized Logistics & Routing: AI improves transportation efficiency by analysing traffic, weather, and 
carrier performance in real-time, reducing transit times and fuel costs. 

3. Intelligent Warehousing: AI powers robots and automated systems to manage inventory, speed up 
picking and packing, and optimize warehouse capacity. 

4. Predictive Maintenance: Sensors and AI models detect equipment failures before they happen, reducing 
downtime for vehicles and machinery. 

5. Improved Sustainability: AI contributes to greener operations by optimizing delivery routes and 
consolidating shipments, which lowers carbon emissions. 

6. Enhanced Risk Management & Security: AI identifies potential interruptions in the supply chain and 
detects fraudulent activities or unusual patterns in logistics data. 

6. Key Challenges of AI on Sustainable Development: 

1. Environmental Impact and Resource Intensity: Large-scale AI models require enormous computational 
power, leading to high electricity consumption and significant carbon emissions. Data centres also require 
immense amounts of water for cooling, raising concerns for water-stressed regions. 

2. Ethical and Social Risks:  AI systems can perpetuate existing inequalities through biased data, leading to 
discrimination. Privacy risks are enhanced by surveillance technologies, and AI risks disrupting labour 
markets, particularly in developing economies. 

3. The Digital Divide and Structural Limitations:  Developing nations face challenges in adopting AI due 
to inadequate digital infrastructure, lack of skilled professionals, and limited financial resources. This can 
cause a “leapfrog” technology to become a wider gap in development. 

4. Data and Transparency Issues:  The lack of transparency in AI models (black box issues) and the 
reliance on historical data can lead to unpredictable or harmful outcomes. 

5. Governance and Regulatory Gaps:  There is a lack of clear, robust, and consistent AI policies that can 
adequately govern AI usage and ensure alliance with Sustainable Development Goals (SDGs).  

10. Summary of Findings and Suggestions : From the study it was found that the AI has created a 
revolution in the field of sustainable development by analysing massive datasets thatidentify trends and 
insights related to poverty, hunger, health, education, and environmental degradation, enabling targeted 
interventions and resource allocation. However there are certain challenges which include lack of regulation, 
clear, ethical guidelines for AI development leading to privacy violations and data scarcity and lack of 
transparency to be taken care of. 

7. Conclusion: To conclude, in order to ensure “AI supports rather than hinders sustainability”, it is 
advisable to adopt for “Sustainable AI” a framework focusing on lifecycle impact, energy efficiency, and 
equitable deployment. This includes improving data transparency, fostering in-country AI talent in 
developing regions, and implementing strict, human-centric ethical guidelines. 
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