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Global Challenges & Requirement

Â Increasing world population

Â Increasing energy demand for sustaining     
growth

Â Increasing mobility

Â Dwindling conventional fossil energy 
sources

Â Growing environmental concerns on 
climate change and air quality

Â Volatility in international oil prices 

Â Need for alternative energy sources



Global Population Growth

Â Population growth was very slow for most of human history

Â World's population more than doubled in the last half century to 
reach 6 billion in late 1999

Â By 2006 it had reached 6.7 billion
Â World population is expected to reach 8.2 billion by 2030 at an 

annual average growth rate of 1%
Â All future growth will take place in the less developed countries
Â Population of India was estimated to be 1170 million in 2009 -10 

and is expected to be about 1450 billion by 2030 at an annual 
average growth rate of 1.1% 



World Primary Energy Demand by Fuel
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It is clear from this graph that energy demand in general and the share of 
oil in it is continuously growing very rapidly



Primary Energy Demand for India
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For sustaining high growth rate of about 8 -9% in Indian economy, the 
demand for energy is growing at a very fast rate in India. Demand for 
crude oil will also increase



World Final Energy Consumption by Sector 
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It is evident that energy consumption for 
transport sector will grow very rapidly 



Increasing 
Mobility





Dwindling 
Oil 
reserves

Å New oil discoveries have dwindled and peak has already been 
reached during 2010 at about 33 billion barrel/year (1 barrel 
= 159 litres)

Å This is expected to fall to about 24.8 ï25.2 billion barrel/year 
by 2020

Å Alternatives have to be found to meet the growing need to 
sustain growth, as global GDP growth rate is expected to be 
about 3.3%



Road Transport & CO 2 contribution

Source: OICA



Source: OICA



International Prices of Crude Oil and major Petroleum Products
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International price of crude oil have jumped from about US$ 26/bbl in 
2002 -03 to US$ 84/bbl during 2008 -09 for Indian basket of crude 
imported. Currently it is about US$ 89/bbl. It had already reached a 
peak price of US$ 145/bbl in July 2008

http://oil-price.net/en/articles/rising-oil-prices-predict-economic-recession.php


Crude Petroleum Production and Import in India
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Indian economy is expected to grow at about 6.4% during 2006 -2030, 
which is the fastest growth rate for any economy. Therefore, requirement of 
imported crude is expected increase substantially to 82% of total crude 
requirement by 2030



Value of crude imported and total exports of India 
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About 44% of 
revenue earned by 
way of exports was 
spent on importing 
crude oil. Increasing 
trend due to (a) 
increase in demand & 
(b) increase in price



What are the options?

Â Demand -side measures

- Reducing transport demand, and

- Improving fuel economy by using smaller 
and lightweight vehicles with 
aerodynamic construction and better 
drive train efficiency through improved IC 
engines

Â Development of technologies for production 
and utilisation of alternative fuels including 
electricity and hydrogen that offer 
sustainable supply in long term





Fossil Fuels Biomass

Crude oil Natural gas Coal
Wet 
biomass

Oil 
crops

Sugar / starch 
rich crops

Lignocellulosic 
biomass

Hydrolysis
Anaerobic 
fermentation

Refining
Gasification

Pyrolysis Fermentation Extraction HTU

Esterification
Synthesis

Blending

HTU
Diesel

Bio - dieselEthanolLPG Petrol Diesel
CNG, 
LNG

FT
Diesel

Methanol

DME
Pyrolysis oil
diesel

Production pathways 
For transportation fuels


