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CHANGES IN SHARE OF DIFFERENT SOURCES 
IN WORLD ENERGY CONSUMP TION

World Energy Statistics

Changing Pattern of Region Wise 
Coal Production

OECD, 1492

Former 
USSR, 382

Non OECD 
Europe,  

China,  2453

Asia inc,  658

Latin 
America, 76

Africa, 249.5

1973 2006

OECD, 1 117. 5

Fo rmer  USSR, 

509 .5

Non  OECD 
Euro pe, 8 .94

Ch in a, 41 8

Asia inc, 1 07

Latin America , 

6.7

Af rica , 67

Total Production in 1973 was 2235 Mt, it became 537 0 Mt in 2006

Source – World Energy Statistics 2007
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1st108GW7th31GWTotal Hydro 
installed 
capacity

1st397T wh7th100TW hHydro-
generation

2nd24975th699TW hTotal Electricity 
Generation

2nd279Mt5th129MtAll Refinery 
production

2nd1972
TW h

3rd480TW hCoal based 
generation

1st2487Mt3rd427MtCoal Production 

POSITIONQTYPOSITIONQTY

CHINAINDIACOUNTRY/ 
Parameter

Key Energy Parameters for India and China

Energy Scale- Key Parameters of Growth
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Energy Policy Studies In India

• ENERGY SURVEY COMMITTEE – 1965
• FUEL POLICY COMMITTEE – 1973
• ENERGY POLICY COMMITTEE – 1979
• ADVISORY BOARD ON ENERGY – 1984
• ENERGY COORDINATION COMMITTEE –

2005
• INTEGRATED ENERGY POLICY - 2006
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Energy R&D: Past Activities

• A major initiative taken by the Government in early  
1970s was constitution of a National Committee on 
Science & Technology (NCST) under the aegis of the 
Department of Science and Technology (DST).

• The NCST set up Expert Panels to deliberate on 
particular areas, keeping in mind the need for 
generation of energy, improving its efficiency and 
management of utilization. 

• The Expert Panels recommended Specific Topics for 
Research and Development (R&D) in the energy 
sector way back in 1973.

Energy R&D: Topics identified in 1973 for 

Short, Medium and Long Term Research

• MAGNETO-HYDRODYNAMICS
• EFFICIENCY OF FUEL UTILIZATION IN THE 

SUPPLY SECTOR
• SOLAR ENERGY
• TIDAL ENERGY
• WIND ENERGY
• GEOTHERMAL ENERGY
• CHEMICAL FUEL CELLS
• GAS TURBINES
• COAL UTILIZATION
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Outcomes of Early Policies

• Thrust given to Energy R&D particularly in two 
areas, namely
– Conserv ation of Petroleum Resources
– Dev elopment of Renewable Energy Sources 

• Growth in the commercial energy generation and a 
shift from high carbon to low carbon fuels attempte d

• The share of non-conventional sources of energy 
has reached 7300 MW installed capacity, which is 
unique. 

• Thrust given to energy efficiency, Bureau of Energy  
Efficiency (BEE) came into being

• Programmes for R&D on different aspects of energy 
have been undertaken with the involvement of 
national, regional and state level institutions 

Energy R&D: Plan Allocations

• First time separate allocation was made by 
Planning Commission during sixth Five Year 
Plan

• A separate budget is reflected since then in 
different Ministries, viz.  

� Fossil fuels – Min of Power, Coal
� Renewables - MNRE
� Nuclear   - DAE
� Oil & Gas  - MoPNG
� Conservation  - Industry , Transport, BEE
� Energy R&D  - ?

Setting up National Energy R&D Fund Proposed in the  Eleventh Plan
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Thrust Areas of Energy R&D – Directions 
for Future

• ENERGY AVAILABILITY TO MEET 
BASIC NEEDS

• ENERGY CONSERVATION  MEASURES 
BY INDUSTRY

• IMPROVEMENT IN ENERGY 
EFFICIENCY
ENERGY RESPONSE TO CLIMATE 
CHANGE
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Energy Availability to Meet Basic Needs

• SOLAR ENERGY
• INDIRECT SOLAR ENERGY
• BIO ENERGY
• ATOMIC AND GEOTHERMAL ENERGY
• CLEAN ENERGY FROM FOSSIL FUELS
• NEW ENERGY ROUTES

Solar Energy

• SOLAR THERMAL - LOW AND HIGH 
TEMPERATURES

• SOLAR PHOTOVOLTAICS
• NANOTECHNOLOGY
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Indirect Solar Energy

• WIND ENERGY
• HYDRO ENERGY
• OCEAN THERMAL ENERGY

Bio Energy

• BIOMASS CONVERSION TECHNOLOGIES
• INDUSTRIAL AND AGRICULTURAL WASTE 

UTILIZATION

• MUNICIPAL WASTE UTILIZATION
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Atomic And Geothermal Energy

• CARBON FREE SOURCES OF ENERGY AS 
NUCLEAR FISSION

• GEOTHERMAL HEAT EXTRACTION FROM HEAT 
ANOMALIES

• GEOTHERMAL HEAT PUMP FOR MOUNTAIN 
REGIONS

• GEOTHERMAL CASCADING USE

Clean Energy From Fossil Fuels

• CLEAN COAL TECHNOLOGY FOR POWER 
GENERATION

• GAS BASED THERMAL POWER GENERATION
• CO2 EMISSION REDUCTION FROM PETROLEUM  

SECTOR
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New Energy Routes

• MAGNETO HYDRODYNAMICS
• NUCLEAR FUSION
• HYDROGEN ATOM AS CARRIER

• SMES

Energy Conservation  Measures by 
Industry

• ENERGY CONSERVATION POTENTIAL IS 
ESTIMATED HIGH

• WASTE HEAT UTILIZATION
• COMBINED HEAT AND POWER SYSTEMS
• CHEMICAL WASTE UTILISATION
• NEW LIGHTING SYSTEMS LIKE CFL AND 

LED
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C O2 emission

OECD, 65.9

Forme r USSR, 14 .4

China, 5 .7

As ia , 3

La tin Amer ica, 2 .7

Midd le  East , 1

Af rica,  1.9

OECD, 47.6

Former USSR, 
8.5

China, 18.8

Asia, 9.5

Lat in Am erica, 
3.5

M iddle East , 4.6

A frica, 3.1

Increasing CO2 Emissions – Region 
wise Distribution

1973

2005
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Improvement in Energy Efficiency of End 
Use

• DEVELOPING INDUSTRIAL ECOLOGY 
• MANAGING PHYSICAL FLOWS OF BOTH 

MATTER AND ENERGY WITHIN AN 
INDUSTRIAL SYSTEM USING REDUCED 
ENERGY CONSUMPTION AND REDUCED 
RESOURCE CONSUMPTION 

• INTRODUCING NEW TECHNOLOGY IN THE 
END–USE SECTOR

• MOVING TOWARDS THE VISION OF 
INDUSTRIAL ECOSYSTEM

Column Flotation Pilot Plant for Zinc 
Industry

•Final zinc concentrate in % increased 
from Zn>52 to Zn>55.1

•Total zinc recovery (%) increased from 
>81 to 83.6

•The reduction in electrical energy 
consumption was calculated to be 2 
kWh /ton of production
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IE A Analysis of CO2 emission Red uction S cenar io

Improvement in Energy Efficiency

Energy Response to Climate Change

• CARBON FACTOR HAS BECOME AN IMPORTANT 
INDICATOR OF ENERGY TECHNOLOGY CHANGE IN 
RESPONSE TO CLIMATE CHANGE

• ENERGY RELATED CARBON EMISSIONS IN A 
COUNTRY IS DEPENDENT ON ITS CARBON 
INTENSITY THROUGH CARBON FACTOR AND  
ENERGY INTENSITY
Carbon Intensity = Carbon Factor x Energy Intensity 

C / Y = C / E  x  E / Y
Where, C is carbon emission

Y is Gross domestic product
E is energy consumption
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Improvement in Energy Efficiency of 
Generation- Towards Clean Coal Policy

• TECHNOLOGY WHERE CAPABILITIES EXIST
• TECHNOLOGY WHERE RESEARCH HAS BEGUN-

ARE IN COMMERCIAL/ DEMONSTRATION 
ELSEWHERE
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Technology Where Capabilities Exist

• Briquette production
• Pulverized Fuel Combustion
• Electrostatic precipitator
• Fluidized bed combustion
• Fisher-Tropsch synthesis for 

coal-to-oil
• Super critical steam boiler
• Circulating fluidized bed 

Gasification
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Technology Where research has Begun- are in 
Commercial/ Demonstration Elsewhere

• Ultra supercritical steam boiler
• Integrated gasification 

combined cycle (IGCC)
• Pressurized fluidized bed coal 

gasification 
• Integrated gasification fuel cell
• Coal-Water mixture
• Coal and Lignite liquefaction 
• Selective catalytic conversion 

(De-NOx) 

Technologies of Future - are in Research 
Phase World wide

• In-situ coal gasification
• Coal bed Methane
• Coal Mine Methane
• CO2 recovery
• Pressurized pulverized 

coal combustion
• Carbon separation and 

sequestration
• Oxy fuel combustion
• CO2 Conversion and 

Utilization
• Chemical Looping with 

CFBC

A CBM Field
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Carbon Dioxide Sequestration

Climate Change due to greenhouse gas 
emissions is w idely acknowledged as one 
of the greatest ENERGY RELATED 
env ironmental challenge of 21st century –
Earth’s temperatures could rise up to say 
4.0 oC in the next 100 years

Carbon Capture Research

• Pre-Combustion
– Coal gas separation

• Oxy-fuel Combustion
• Post Combustion or Industrial

– Solvent
– Cryogenic
– Absorption
– Adsorption

Research on Materials and 
Process development 
undertaken Development of 
Cost –effective Capture with 
Minimum Energy Penalty is 
the Challenge
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Corporate Sector Response – Clean 
Development Mechanism

� India has highest number of 288 Projects from Indus try out of 
832 in CDM Registry as on 01.11.2007

Number of CDM Projects Registered Share of different country in Issued CERs

Largest CO2 Capture Project in India

In one of the World’s Largest 
capacity - CO2 Capture from 
flue gas emitted from 
Fertilizer plants, Two plants  
of recovery capacity of CO2 
450tons/day coming up at 
Aonla & Phulpur Complexes 
in collaboration with MHI, 
Japan using KMCDR Process.
90% CO2 proposed to capture A MHI CO2 

Capture Plant
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Challenges of Globalization in 
Energy R&D

• Shift in focus needed from Resource Based Planning 
to Environmentally Conscious Planning

• Role of Technology is getting highlighted in Energy  
Security from earlier Resource base to Technology 

• Technology for Conversion of Non-commercial 
Energy to Commercial Energy

• Respond to the needs for Changing Pattern of 
Energy Consumption with Reducing Share of 
Industry Sector and Increasing Share of Commercial 
Residential  and Service Sectors

• Achieving a Shift towards Higher Hydrogen to 
Carbon Ratio in the Energy Generation

THANK YOU VERY MUCH

Dr. (Mrs.) Malti Goel, malti_g@yahoo.com


