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Objectives 
1. Explore intelligent sustainable technologies 

 

2. Integrate renewable energy with digital intelligence. 

 

3. Strengthen environmental resilience 

 

4. Support climate-smart development 

 

👉 Can we imagine, machines that think and adapt on their own?” 
 

 

 



1.0 Introduction 
Rapid Climate Change and Environmental Degradation 

Understanding the Mechanism at Play 



How Global Warming Works? 

Fossil fuels (coal, oil, natural gas)  
creates Green House Gases 

Carbon Dioxide (CO2) 



Glacier melting has accelerated, with global glaciers losing about 

267 billion tons of ice annually since 2000. This contributes 

nearly 21% to sea-level rise, increasing risks for coastal 

populations. Freshwater supplies for over 1.9 billion people are 

threatened, while ecosystems face severe disruption of 

collapsing Hills emphasizing the urgent need for climate 
mitigation strategies. 

 
1.0(b)- Impact on Global Glacier Melting  



 
1.0(d)- Traditional Power Generation vs. New Technology 



1.(e).Global vs India Renewable Energy Production 
 

🌍  Global vs India Renewable Energy Production. 

🌍  Key Installed Capacity (Approx. 2025) 
👉  Solar & wind dominate global expansion (≈96% of new capacity)  

👉  Hydro still largest single clean source globally (~14.3% electricity 

share 

Energy Type 🌍  World Capacity India Capacity 

Solar (New Tech) ~1865 GW ~136–144 GW 

Wind (New Tech) ~1000+ GW ~54–55 GW 

Hydro (Traditional + Mini) ~1400 GW 
~50–55 GW (incl. small 
hydro) 



…1.(e) Technological Application of EV Production 

India vs Global 
🌍  Global Scenario 

Global EV sales exceeded 20–23 million units in 2025 (~25% 

market share)  

Advanced technologies include: 
• Solid-state batteries & fast charging (≤20 min) 

• AI-based battery management systems (BMS) 

• Autonomous & connected EV platforms 

• Giga-factories (China, USA, Europe) 

Countries like Norway achieve ~97% EV share in new car sales  



…1.(e) Technological Application of EV Production: 

India vs Global 
Indian Scenario 

EV sales: ~2.3 million units (2025), ~8% penetration  

India contributes ~4–5% of global EV market  

Technological focus: 

• Affordable EVs (2W, 3W dominance) 

• Lithium-ion battery localization (PLI scheme) 

• Charging infra expansion (~33,000 chargers) 

• Make-in-India manufacturing ecosystem 

Future: India projected to become 4th largest EV producer by 

2030 



…1.(e) Technological Application of EV Production: 

India vs Global 
👉  Line Chart: EV Growth (India vs Global) 

🌍  Key Insights 

Global: Technology-driven (AI, 

automation, high-end batteries) 

India: Cost-driven innovation + 

mass mobility (2W/3W EVs) 

Gap: Infrastructure & battery 

tech 

Opportunity: India = future 

manufacturing hub + scalable 

EV ecosystem 



        Climate Change Mitigation and Sustainable Development 

  

                    Extensive Research on Renewable Energy Systems,  

     Intelligent technologies, and Environmentally resilient infrastructure.  

2.0 Literature Review  

2.1. Evolution of Sustainable Technologies 

2.2. Renewable Energy Systems and Their Global Significance- 

       Solar, Wind, Offshore Wind form, Biomass and Hybrid                  

       Renewable System 

2.3. Intelligent Technologies in Energy Systems-AI, IoT, ML optimisation 

       System  

2.4. Sustainable Urban Development and Environmental Monitoring  

2.5. Environmental Resilience and Climate-Smart Development  

2.6. Role of Traditional Ecological Knowledge (TEK) 

2.7. Challenges Identified in Existing Literature  

 



….2.0 Literature Review  

2.8. Research Gap 
 Limited studies - focused on their integrated application for environmental resilience  

          and climate-smart development.  

 Need for interdisciplinary research -combines engineering, environmental science, 

          and socio-cultural perspectives. 

 

2.9. Summary of Literature 

 Renewable energy systems - essential for reducing carbon emissions  

 Intelligent technologies-enhance efficiency and reliability of energy systems  

 Sustainable urban systems and environmental monitoring - improve resilience  

 Traditional ecological knowledge - provides valuable sustainability insights  

 Integrated approaches - required for effective climate-smart development 



3.0 Green Energy Systems 



… 3.0 Advances in Green Energy  

3.1 Solar Energy Solar energy: It is one of the most abundant renewable energy 

sources available on Earth. Solar photovoltaic systems convert sunlight 

directly into electricity. 

3.2 Wind Energy: Wind turbines convert kinetic energy from wind into electrical 

power. Due to their low environmental impact and large power generation 

potential, it is expanded many countries very fast.  

3.3 Biomass Energy Biomass energy utilizes organic materials such as agricultural 

residues and forest waste to produce heat, electricity, or biofuels.  

3.4 Hybrid Renewable Energy Systems: It combines multiple renewable energy 

sources to ensure stable energy production. For example, solar-wind hybrid 

systems supported by energy storage technologies 



4.0 Intelligent Energy Management Systems  

 

Management Systems (IEMS) 

that includes:  

 Smart grid systems  

 Artificial intelligence-based  

    energy optimization  

 IoT-enabled monitoring devices  

 Advanced energy storage  

     technologies  

IEMS improve energy efficiency and help balance energy demand 

and supply.  



…4.0 Intelligent Energy Management Systems  

      

 

• Predictive Maintenance: AI analyzes machine data to prevent failures, 

reducing downtime by ~30–40% 

• Quality Control: Computer vision detects defects in batteries, motors, and 

circuits 

• Battery Optimization: AI-driven Battery Management Systems (BMS) 

enhance life by 20–30% 

• Demand Forecasting: AI predicts EV demand and optimizes supply chains 



… 4.0 EV Production Using AI & IoT Technologies  

 

 

Design Phase: AI simulation + digital twin-Analyzes 

Production Phase: IoT sensors + robotic automation 

Testing Phase: AI quality inspection 

Deployment: Connected EV with smart diagnostics 
Supply Chain Tracking: IoT-enabled logistics ensures efficient material 

flow 



4.0… EV Production Using AI & IoT Technologies  

 

 

 

 

 

 

India vs 🌍  Global Perspective 

Global: Advanced AI-driven giga-factories like: Tesla, BYD-(EV car-2-SUV,1-MUV, 1-

Sedon) 

India: Rapid adoption via Make-in-India, PLI schemes, smart manufacturing clusters 

Future: AI + IoT will make India a cost-efficient global EV hub 



5.0 Environmental Resilience and Climate-Smart 
Development 

Environmental Resilience refers to 

the capacity of ecosystems and 

communities promote economic 

growth and environmental 

protection.  

It include:  

 Renewable energy adoption  

 Sustainable urban planning  

 Climate-resilient infrastructure  

 Community-based 

environmental management   



5.0 Case Studies and Empirical Examples of 

Intelligent Green Technologies  



…5.0 Case Studies and Empirical Examples of 

Intelligent Green Technologies  
5.1 Denmark's AI-enabled Smart Grid Case Study: 
• AI-Driven Grid Management: Denmark utilizes an AI-enabled smart grid powered by real-time data 

and machine learning to predict wind patterns and balance energy supply and demand, successfully 

managing a grid where over 40% of electricity comes from wind. 

• Optimized Stability and Efficiency: The intelligent forecasting algorithms improve overall grid 

stability despite variable weather inputs, significantly reduce energy wastage, and minimize 

transmission losses. 

• Transforming Intermittent Energy: This implementation demonstrates how smart technologies can 

effectively turn fluctuating renewable sources into a highly reliable, distributed power supply. 

5.2 Smart Solar Microgrids Case Study in India: 

Empirical Findings:  

 Significant improvement in rural electrification rates  

 Reduction in dependence on diesel generators  

 Enhanced energy access for education, healthcare, and small enterprises 

This highlights the role of decentralized intelligent energy systems in achieving inclusive and sustainable 

development.  



…5.0 Case Studies and Empirical Examples of 

Intelligent Green Technologies  
5.3 AI-based energy optimization at Google Data Centers-Case Study: 

AI algorithms analyze vast amounts of operational data and automatically adjust cooling systems; 

provides- 

 Up to 40% reduction in energy used for cooling  

 Significant decrease in overall energy consumption  

 Lower carbon footprint of data center operations  

 

5.4 The smart city environmental monitoring case study in Singapore-Case Study: 

Singapore’s Smart Nation initiative incorporates IoT-based environmental monitoring systems across the 

city -  

 Real-time pollution control and mitigation  

 Data-driven decision-making in urban governance  

 Improved public health and environmental quality 



….5.0 Case Studies and Empirical Examples of 

Intelligent Green Technologies  
5.5 The Wind-Solar Hybrid System with Storage in China-Case Study: 
These systems are managed using intelligent control technologies that optimize energy generation and storage- 

Observed Benefits:  

 Continuous and stable power supply  

 Reduced curtailment of renewable energy  

 Enhanced grid flexibility and efficiency  

It highlights the importance of hybrid systems supported by intelligent management.  

 

5.6. Waste-to-Energy Smart Plants – Sweden, case study: 

Results:  

 Nearly zero landfill waste  

 Efficient energy recovery from waste  

 Reduced greenhouse gas emissions  

It demonstrates the integration of circular economy principles with intelligent technologies 



…5.0 Case Studies and Empirical Examples of 

Intelligent Green Technologies  

Outcome of the Case Study: 

The integration of AI, IoT, and smart systems with renewable 

energy technologies has resulted in:  

 Enhanced energy efficiency and reliability  

 Reduced environmental impact and emissions  

 Improved accessibility and sustainability  

 Strengthened climate resilience  



6.0 Integration of TEK and Modern Innovation  

o Traditional ecological knowledge 

offers profound insights into sustainable 

resource management by emphasizing 

respect for ecosystems and ecological 

balance.  

o Ancient philosophies, particularly in 

India, promote human-nature harmony, 

aligning perfectly with modern 

conservation.  

o Blending this ancestral wisdom  

    with scientific innovation yields highly 

    sustainable and culturally relevant  

    environmental solutions. 



7.0 Challenges and Future Prospects 

Major challenges 

include:  

 High initial investment 

costs  

 Need for advanced 

energy storage 

technologies  

 Policy and regulatory 

barriers  

 Limited awareness in 

some regions 



1) Sustainable technologies and green energy systems  

2) Renewable energy sources (solar, wind, biomass) provide 

clean, sustainable alternatives to fossil fuels.  

3) Integration with intelligent technologies (AI, smart grids, 

IoT) enhances efficiency, reliability of energy systems.  

4) Smart monitoring and automation enable better energy 

management  

5) Combining traditional ecological knowledge with modern 

innovation creates a holistic approach 

6) Technological and cultural integration strengthens long-

term environmental resilience.  

7) Continuous research and innovation are necessary for 

advancing green technologies.  

8) Strong policy support and governance are crucial for large-

scale adoption and implementation.  

9) Development of environmentally resilient societies-

achievable through integrated approaches.  

10) Contribution toward global sustainability goals (e.g., 

climate action, clean energy) is enhanced.  

 

8. Conclusions 
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Media & News 
Pine Iceberg 5800 sq.km broken on 17th Jul 2017 



Global warming is causing the 
deceleration of the Earth's rotation. 
This phenomenon can lead to shifts 
in climate patterns and affect 
natural cycles. 
 
Understanding these changes is 
essential for predicting future 
environmental impacts and 
preparing for their consequences. 

Earth's Deceleration Phenomenon 
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