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What are the concerns in continuing current automobiles powered by petroleum based fuels ? 

• Environmental Concerns 

• Greenhouse Gas Emissions: Petroleum-fuelled vehicles emit significant CO₂,  contributing to climate change and global warming. 

• Air Pollution : Pollutants like nitrogen oxides (NOₓ) and particulate matter harm air quality,  leading to smog and acid rain. 

• Economic Concerns  

• Rising Fuel Costs : Fluctuating global oil prices make transportation costly and unpredictable. 

• Resource Depletion : Finite petroleum reserves drive up extraction costs and pose long-term supply challenges. 

• Health Concerns  

• Respiratory Illness : Pollutants from combustion engines cause asthma, bronchitis, and other lung diseases. 

• Premature Deaths : Long-term exposure to vehicle emissions increases risks of  cardiovascular diseases and  early mortality. 

• Energy Inefficiency  

• Low Efficiency : Only 20 - 30 % of  fuel energy in internal combustion engines is converted into motion;  the rest is wasted as heat. 

• EV Advantage : Electric motors can achieve up to 75% efficiency, offering better energy utilisation. 

• Technological Obsolescence  

• Inefficient Engines : Internal combustion engines are outdated compared to electric propulsion, which is more efficient and reliable. 

• Competition with EVs : Rapid advancements in EV technology make petroleum-fuelled vehicles less competitive.



What are the concerns in continuing current automobiles powered by petroleum based fuels ? 

• Infrastructure Challenges 

• Refuelling Network : Dependence on large-scale petroleum supply chains creates vulnerabilities in fuel availability. 

• Urban Congestion : Cities are struggling to adapt existing infrastructure to manage rising vehicle populations. 

• Geopolitical and Energy Security Issues 

• Oil Dependency : Heavy reliance on oil imports exposes nations to global market volatility and geopolitical conflicts. 

• Supply Disruptions : Wars, embargoes, and political instability can interrupt petroleum supplies, impacting economies. 

• Environmental Degradation from Extraction and Refining  

• Land and Water Damage : Oil drilling, fracking, and spills harm ecosystems and pollute water sources. 

• Toxic Emissions : Refining petroleum releases greenhouse gases and hazardous chemicals, worsening pollution. 

• Long-Term Sustainability Challenges  

• Unsustainable Resource Use : Petroleum is a non-renewable resource, incompatible with future energy needs 

• Global Climate Goals : Continuing petroleum usage undermines efforts to meet net-zero emission targets by 2050. 

• Regulatory Pressure  

• Stricter Emission Standards : Governments are enforcing regulations to reduce vehicle emissions,  

limiting the viability of  petroleum-powered vehicles. 

• Incentives for Alternatives : Policies favouring EVs and renewable energy make petroleum-powered vehicles less appealing.



What are Green house Gases emissions, its Impact on Health Environment and sustainability ? 
 

Major Greenhouse Gases and Their Sources 

• Carbon Dioxide (CO₂) – Burning fossil fuels (coal, oil, gas), deforestation, industrial processes. 

• Methane (CH₄) – Agriculture (livestock digestion, rice paddies), landfills, fossil fuel extraction. 

• Nitrous Oxide (N₂O) – Fertilisers, industrial activities, combustion of  fossil fuels. 

• Fluorinated Gases (HFCs, PFCs, SF₆, NF₃) – Refrigeration, air conditioning, electronics manufacturing. 

• Water Vapor (H₂O) – Not directly emitted but influenced by temperature changes. 

Impact of  Greenhouse Gas Emissions 

Health Impacts 

• Respiratory Diseases – Higher CO₂ levels contribute to smog and air pollution, leading to asthma, bronchitis, and lung infections. 

• Heat-Related Illnesses – Rising temperatures increase heat strokes and cardiovascular diseases. 

• Vector-Borne Diseases – Warmer climates expand the range of  mosquitoes carrying malaria, dengue, and Zika virus. 

• Food and Water Contamination – Climate change affects food production and increases waterborne diseases. 

Environmental Impacts 

• Global Warming – Rising temperatures lead to heatwaves, melting glaciers, and rising sea levels. 

• Extreme Weather – More frequent hurricanes, droughts, wildfires, and heavy rainfall. 

• Ocean Acidification – CO₂ absorption lowers ocean pH, harming marine ecosystems and coral reefs. 

• Ecosystem Disruptions – Habitat loss, species extinction, and altered migration patterns.



What are Green house Gases emissions, its Impact on Health Environment and sustainability ? 
Impact of  Greenhouse Gas Emissions 

Impact on Sustainability 

• Food Security – Climate change affects crop yields, leading to food shortages and higher prices. 

• Water Scarcity – Melting glaciers and altered rainfall patterns reduce freshwater availability. 

• Energy Demand – Rising temperatures increase electricity demand for cooling, stressing power grids. 

• Economic Costs – Infrastructure damage, disaster recovery, and healthcare burdens increase financial instability. 

Mitigation Strategies for Sustainable Development 

• Renewable Energy Adoption – Solar, wind, and hydroelectric power reduce reliance on fossil fuels. 

• Energy Efficiency – Smart grids, electric vehicles, and improved insulation lower emissions. 

• Carbon Sequestration – Afforestation, reforestation, and carbon capture technologies help absorb CO₂. 

• Sustainable Agriculture – Organic farming, reduced methane emissions, and efficient irrigation methods. 

• Eco-Friendly Transportation – Promoting EVs, public transport, and non-motorised transport options. 

• Waste Management – Recycling, composting, and reducing landfill methane emissions. 

• Climate Policies & Carbon Pricing – Governments enforcing emission regulations, carbon taxes, and incentives for green energy.



Comparison of  ICE, EV, HEVs, BEVs and FCEVs 
 

Internal Combustion Engine (ICE) Vehicle 

• Uses gasoline or diesel fuel to power an engine that burns fuel to generate mechanical energy.  

ICE Vehicles are well-established and ideal for long-distance travel and heavy-duty applications but contribute significantly to pollution and 

operating costs. 
 

Electric Vehicle (EV) 

• Uses an electric motor powered by a battery, eliminating the need for gasoline or diesel.  

EVs include Battery Electric Vehicles (BEVs) and Fuel Cell Electric Vehicles (FCEVs).  

• EVs offer superior energy efficiency, lower maintenance costs, and environmental benefits but are limited by charging infrastructure and 

range concerns. 

Hybrid Electric Vehicle (HEV) 

• Uses both an internal combustion engine (ICE) and an electric motor. The battery is charged through regenerative braking and the engine. 

• HEVs are a transition technology, reducing emissions compared to ICE vehicles but still reliant on fossil fuels. 

Battery Electric Vehicle (BEV) 

• Fully electric vehicle powered by a battery and an electric motor. The battery is charged from an external power source. 

• BEVs offer the best efficiency and environmental benefits but depend on charging infrastructure and battery technology. 

Fuel Cell Electric Vehicle (FCEV) 

• Uses hydrogen fuel cells to generate electricity for an electric motor, producing only water vapor as an emission. 

• FCEVs are promising for long-distance travel and heavy transport but require widespread hydrogen infrastructure and cost reductions. 
 



Comparison of  ICE Vehicles and Electric Vehicles

Factor ICE Vehicle EV

Primary Power Source Gasoline/Diesel Electricity (Battery or Hydrogen Fuel Cell)

Energy Efficiency 20–30% (waste heat reduces efficiency) 85–90% (direct power conversion)

Fuel Economy Varies (10-25 km per liter) 6-8 km per kWh (varies by battery capacity)

Regenerative Braking No Yes (recovers energy)

Acceleration Slower (requires gear shifting) Faster (instant torque delivery)

Maintenance High (engine, transmission, exhaust) Low (fewer moving parts, no oil changes)

Noise & Vibration High (engine noise, vibrations) Low (silent operation, smooth ride)

Lifespan 200,000 – 300,000 km 300,000 – 500,000 km (battery replacement may be needed)

CO₂ Emissions High (carbon emissions from fuel combustion) Zero (if  charged from renewable sources)

Air Pollution Produces NOx, CO₂, and particulate matter No tailpipe emissions, but battery production has environmental impact

Resource Extraction Requires oil drilling, refining, and transport Requires lithium, cobalt, and nickel for batteries

End-of-Life Impact Metal recycling possible, but fuel emissions are non-recoverable Battery recycling needed to reduce environmental concerns

Initial Cost Lower (affordable models available) Higher (battery cost, incentives available)

Operating Cost Higher (fuel, maintenance) Lower (electricity cheaper than fuel, minimal maintenance)

Maintenance Cost High (oil changes, engine wear) Low (fewer parts to maintain)

Resale Value Depreciates based on mileage and fuel efficiency Depreciates based on battery condition

Refueling Time 3–5 minutes 30 min – 8 hours (depends on charger type)

Fueling Infrastructure Well-developed gas stations Expanding charging networks, still limited in some areas

Range per Fill/Charge 400–800 km 100–600 km (depends on battery capacity)

Refueling Time 3–5 minutes 30 min – 8 hours (depends on charger type)



Comparison of  HEVs, BEVs and FCEVs

Factor HEV BEV FCEV

Primary Power Source Gasoline/Diesel + Battery Battery Hydrogen Fuel Cell

Electric Range 1–5 km (Mild Hybrid), 30–80 km (Plug-in Hybrid) 100–500+ km 300–600 km

Energy Efficiency 25–40% (depends on hybrid type) 85–90% (battery efficiency) 60% (fuel cell efficiency)

Regenerative Braking Yes Yes Yes

Charging/Refueling Time 3–5 mins (gas station) 30 min – 8 hours (fast/slow charging) 3–5 mins (hydrogen refueling)

Charging/Refueling 
Infrastructure

Well-established gas stations Expanding EV charging networks Limited hydrogen refueling stations

CO₂ Emissions Lower than conventional ICE vehicles
Zero emissions (if  charged using renewable 
energy)

Zero emissions (only water vapor)

Battery Recycling Concern Medium High Medium

Hydrogen Production N/A N/A
Requires electrolysis or reforming 
(green hydrogen is sustainable)

Initial Cost Lower than BEVs & FCEVs Higher due to battery cost Highest due to fuel cell technology

Operating Cost Higher than BEVs, lower than ICE Lowest due to cheap electricity
High (hydrogen production & 
distribution costs)

Maintenance Cost Medium (has ICE + battery) Low (fewer moving parts) Medium (fuel cell system complexity)

Market Availability Wide range of  models available Expanding rapidly Limited availability



Study the Impact on Environment by using Electric Vehicles in place of  Current ICE Vehicles. 
• Reduction in Greenhouse Gas (GHG) Emissions :  

EVs produce zero tailpipe emissions, reducing CO₂, CH₄, and N₂O, which are major contributors to global warming. 

• Lower Air Pollution :  

EVs eliminate particulate matter (PM), nitrogen oxides (NOx), and carbon monoxide (CO) emissions from vehicle exhausts, improving air quality in urban areas. 

• Reduction in Smog Formation : Fewer emissions from EVs reduce the formation of  smog, leading to cleaner air and a lower risk of  respiratory diseases. 

•  Decreased Noise Pollution : EVs operate quietly compared to ICE vehicles, reducing urban noise pollution, benefiting both humans and wildlife. 

•  Improved Public Health :  

Lower air pollution results in fewer respiratory and cardiovascular diseases, reducing healthcare costs and improving life expectancy. 

•  Reduction in Fossil Fuel Dependency :  

Replacing ICE vehicles with EVs reduces the demand for gasoline and diesel, leading to decreased oil drilling, refining, and transportation. 

•  Lower Water Pollution : EVs eliminate the risk of  oil spills and fuel leaks, which contaminate water bodies and harm marine ecosystems. 

•  Less Land Degradation :  

Less oil extraction and refining mean reduced deforestation, habitat destruction, and soil contamination associated with fossil fuel mining. 

•  Increased Energy Efficiency : EVs convert 85–90% of  electrical energy into motion, while ICE vehicles convert only 20–30%, reducing overall energy waste.  

• Growth of  Renewable Energy Integration :  

EVs encourage the use of  solar, wind, and hydropower for charging, decreasing reliance on coal and natural gas power plants. 

• Sustainable Battery Recycling & Reuse :  

Advancements in battery recycling help recover lithium, cobalt, and nickel, reducing environmental impacts from raw material extraction. 

• Climate Change Mitigation : Widespread EV adoption helps in achieving net-zero emissions goals by reducing the transportation sector’s carbon footprint. 

• Reduction in Heat Island Effect : EVs generate less heat than ICE engines, lowering localized urban temperatures and mitigating the urban heat island effect. 

• Sustainable Smart Grid Development :  

EVs support vehicle-to-grid (V2G) technology, enabling smart energy distribution and efficient electricity consumption. 

• Wildlife & Biodiversity Conservation :  

Less air, water, and noise pollution lead to healthier ecosystems, protecting wildlife, forests, and marine life from the negative impacts of  fossil fuel emissions



How can EV Penetration can be accelerated in India? 
 

Strengthening Charging Infrastructure 

• Establish a widespread network of  fast-charging stations across highways, urban areas, and rural regions. 

• Encourage battery swapping stations to reduce charging time concerns. 

Government Incentives & Subsidies 

• Extend and enhance the Faster Adoption and Manufacturing of  Electric Vehicles (FAME) scheme for price reduction. 

• Reduce GST on EVs and batteries to make them more affordable. 

Mandating EV Adoption for Public Transport & Fleets 

• Convert government and commercial fleets (buses, taxis, delivery vehicles) to EVs. 

• Offer incentives for ride-sharing companies to include EVs in their fleets. 

Local Battery Manufacturing & Recycling 

• Develop indigenous battery manufacturing units to reduce import dependency. 

• Invest in battery recycling technologies to ensure sustainability. 

Affordable Financing & Insurance Support 

• Provide low-interest loans, lease options, and EMI schemes for EV buyers. 

• Reduce insurance premiums and registration fees for EVs. 

Public Awareness & Consumer Education 

• Conduct nationwide awareness campaigns on EV benefits and cost savings. 

• Provide test drive opportunities to encourage adoption. 

Integration with Renewable Energy 

• Promote solar-powered EV charging stations to ensure green energy use. 

• Offer incentives for home solar panel installations for EV owners.
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