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ABSTRACT 
World Energy Consumption stands for the total energy used by the human civilizations across the 
globe. Organizations such as the International Energy Agency (IEA), the U.S. Energy Information 
Administration (EIA), and the European Environment Agency record and publish data regarding 
energy consumption periodically. According to IEA the climate goal of limiting warming to 2 °C is 
becoming more difficult and costly with each year that passes. If action is not taken before 2017, all 
the allowable CO2emissions would be locked-in by energy infrastructure existing in 2017. Worldwide 
energy markets have witnessed increasing activities by the energy consumers. Now, this presence 
could be divided into old and new players. In addition to the old players in the market, the new 
stakeholders are Asia. The new players are clearly defined as the energy consumers, which have 
experienced a drastic increase in its energy consumption due to the higher economic growth. 

Key Words : Energy consumption, Emissions, Energy infrastructure, Energy Information, 
Administration (EIA), CO2 emission,  

 

INTRODUCTION 
Sources of energy used affect the environment 
significantly. Some types of energy sources have 
a more adverse impact on environment than 
other ones. Energy loss takes place in the 
environment during any energy transformation, 
usually as heat. Notice the heat from your 
computer or car after it has been in use for a 
while. Nothing is completely energy efficient. 
Fortunately, the energy industry has become 
increasingly aware of the importance of 
environmental protection and is working to 
reduce its long-term impact.  
Energy sources : Conventional and non-
conventional  
Biofuels : Biomass, ethanol and biodiesel  
On the surface, biofuels look like an ideal energy 
solution. Since plants absorb carbon dioxide as 
they grow, crops could counteract the carbon 
dioxide released by cars. They are also 
renewable, and can be planted to replenish 
supplies. Unfortunately, it’s not that easy. It takes 
a tremendous amount of energy to grow crops, 
make   fertilizers   and   pesticides  and process  

plants into fuel. There is on-going debate if 
ethanol from corn provides more energy than it 
uses for growing and processing the plants. 
Also, fossil fuels provide much of the energy 
in biofuels production, so biofuels may not 
replace as much oil as they use.  
Biomass creates harmful emissions like carbon 
dioxide and sulfur when it is burned, but 
causes less pollution than fossil fuels. Even 
burning wood in a fireplace or stove can create 
pollutants like carbon monoxide. Burning 
municipal solid waste, or garbage that would 
otherwise go into a landfill, can also cause 
potentially dangerous emissions. Combustion 
of these materials must be carefully controlled. 
Disposing of the resulting ash can also pose a 
problem, as it may contain harmful metals like 
lead and cadmium. 
Ethanol is often added to gasoline, and while 
these mixtures burn cleaner than pure gasoline, 
they also have higher “evaporative emissions” 
from dispensing equipment and fuel tanks. 
These emissions contribute to ozone problems 
and smog. Burning ethanol also creates carbon 
dioxide.  *Author for correspondence 
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Biodiesel creates less sulfur oxides, particulate 
matter, carbon monoxide and hydrocarbons 
when burned that traditional petroleum diesel. 
But biodiesel creates more nitrogen oxide than 
petroleum diesel. 
Coal 
Coal mining has the potential to harm air, water 
and land quality if it is not done with proper care. 
Acidic water may drain from abandoned mines 
underground, and the burning of coal causes the 
emission of harmful materials including carbon 
dioxide, sulfur dioxide and mercury. “Clean 
coal” technology is being developed to remove 
harmful materials before they can affect the 
environment, and to make it more energy-
efficient so less coal is burned. 
Geothermal  
Geothermal power plants have relatively little 
environmental impact-they burn no fuel to create 
electricity. These plants do create small amounts 
of carbon dioxide and sulfur compounds, but 
geothermal emissions are far smaller than those 
created by fossil fuel power plants. 
Hydropower  
While hydropower does not cause water or air 
pollution, it does have an environmental impact: 
Hydroelectric power plants may harm fish 
populations, change water temperature and flow 
(disturbing plants and animals) and force the 
relocation of people and animals who live near 
the dam site. Some fish, like salmon, may be 
prevented from swimming upstream to spawn. 
Technologies like fish ladders help salmon go up 
over dams and enter upstream spawning areas, 
but the presence of hydroelectric dams changes 
their migration patterns and hurts fish 
populations. Hydropower plants can also cause 
low dissolved oxygen levels in the water, which 
is harmful to river habitats. Reservoirs may also 
lead to the creation of methane, a harmful 
greenhouse gas. 
Petroleum (Oil and Gas) 
Great strides have been made to ensure that oil 
and gas producers make as little impact as 
possible on the natural environments in which 
they operate. These include drilling multiple 

wells from a single location to minimize 
damages to the surface, using environmentally 
sound chemicals to stimulate well production and 
restoring the surface as nearly as possible to pre-
drilling conditions (as required by landowners 
and state or federal agencies, who often must 
approve the company’s completion of restoration 
activities). 
When many people think of oil and the 
environment, they think of oil spills. The reality 
is that the exploration and production of oil 
rarely create an oil spill. For decades the offshore 
oil and gas industry has had a strong safety and 
environmental record in operating in the Gulf of 
Mexico, with less than 0.001 percent of the oil 
produced in federal waters spilled since 1980. 
The Deepwater Horizon event is a stark reminder 
of the risks and challenges in offshore operations. 
The oil and gas industry takes safety and 
environmental stewardship very seriously. That 
is why when it is known how the Deepwater 
Horizon accident occurred, the industry will 
work together to ensure that that this kind of 
event never happens again anywhere in the 
world.  
Most oil spills occur primarily during 
transportation, mostly involving the tankers that 
are used to move oil from where it is produced to 
where consumers need it. But oil spills from 
transportation have declined significantly during 
the past few years, and the growing use of 
double-hulled tankers provides extra protection. 
Another source of oil spills during transportation 
is pipelines. Unfortunately, a major reason for 
spills from pipelines in developing countries is 
civil unrest. Weather, such as hurricanes, is 
another factor in pipeline-related spills. 
Urban runoff and natural seeps are large sources 
of oil pollution. Urban runoff comes from rain 
washing away oil drips from cars or machinery 
and people pouring used oil into the gutter and 
using other improper disposal methods. Natural 
seepage is actually the largest single source of 
petroleum inputs in marine environments totaling 
47%. 
When burned, petroleum products emits carbon 
dioxide,  carbon  monoxide  and  other air toxins,  
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all of which have a negative effect on the 
environment. 
Solar 
Solar energy produces no air or water pollution 
or greenhouse gases. However, it has some 
indirect impacts on the environment. For 
example, the manufacturing of photovoltaic cells 
(PV) produces some toxic materials and 
chemicals.  
Ecosystems can also be affected by solar 
systems. Water from underground wells may be 
required to clean concentrators and receivers, and 
to cool the generator, which may harm the 
ecosystem in dry climates. 
Uranium (Nuclear energy)  
Nuclear power plants produce no air pollution or 
carbon dioxide, but they do produce by-products 
like nuclear waste and spent fuels. Most nuclear 
waste is low level (for example, disposable items 
that have come into contact with small amounts 
of radioactive dust), and special regulations are 
in place to prevent them from harming the 
environment. But some spent fuel is highly 
radioactive and must be stored in specially 
designed facilities. In addition to the fuel waste, 
much of the equipment in the nuclear power 
plants becomes contaminated with radiation and 
will become radioactive waste after the plant is 
closed. These wastes will remain radioactive for 
many thousands of years, which may not allow 
re-use of the contaminated land.  
Nuclear power plants use large quantities of 
water for steam production and for cooling, 
affecting fish and other aquatic life. Likewise, 
heavy metals and salts can build up in the water 
used in the nuclear power plant systems. When 
water is discharged from the power plant, these 
pollutants can negatively affect water quality and 
aquatic life. 
Wind 
Wind is a clean energy source. It produces no air 
or water pollution because no fuel is burned to 
generate electricity. The most serious 
environmental impact from wind energy may be 
its effect on bird and bat mortality. Wind turbine 
design   has   changed   dramatically   in   the  last  

couple of decades to reduce this impact. Turbine 
blades are now solid, so there are no lattice 
structures that entice birds to perch. Also, the 
blades’ surface area is much larger, so they don’t 
have to spin as fast to generate power. Slower-
moving blades mean fewer bird collisions. 
Energy statistics 2011 – China, India and the 
USA  
Global primary energy consumption including 
commercial renewable energy rose, by 5.6% in 
2010, the highest since 1973. China alone 
consumed 20.3% of the total global energy 
followed closely by the US at 19%. India 
consumed a mere 4.4% of the total with the 
global average consumption (excluding China 
and USA) at just 0.87%. 
It is interesting to note that while the overall 
consumption of fossil fuel grew at a considerable 
rate, the consumption of oil grew the least. Oil 
consumption increased by 3.1% with the US 
consuming 21.1% of the global production. Oil, 
Coal and natural gas remain to be the highest 
consumed energy sources globally. Coal 
consumption grew by 29.6%, the highest since 
1970 with China alone consuming 48.2%. This is 
followed by the US at 14.8% and India at 7.8%. 
There is also a healthy trend in the renewable 
sector. Global policies towards climate change 
and sustainability appear to have yielded results. 
2011 saw a notable 1.8% growth of the overall 
global renewable energy consumption. 

AIMS AND OBJECTIVES 
The objectives of this study are the following:- 
1. To analyse global energy consumption 

patterns, 
2. To discuss the main sources of energy in 

developing countries like India and 
3. To determine the factors affecting energy 

consumption in global scenario 

DISCUSSION 
Identifying and managing the relationship 
between these key variables (economic growth 
(GDP) and energy supply (consumption) is thus 
critical in understanding an economy’s future 
growth  trajectory  and  standard  of  living  of  its  
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populace. The ever growing demand and virtual 
dependence on energy due to technology driven 
lifestyles of the twenty-first century further 
makes an enquiry into mechanisms linking these 
key variables a timely one. Existing studies 
aimed at understanding the link between these 
critical variables have all to some extent 
established condition of positive correlation 
between the variables. Ongoing research has 
further helped in documenting the direction of 
causal relationship between the variables among 
most economies around the world; and the extent 
to which the variables augment each other.3 
Results from existing empirical studies, however, 
also show that the direction of causality between 
energy supply (consumption) and GDP growth 
tend to differ significantly from economy to 
economy; the variation is even more profound 
among emerging economies around the world. 
Existing literature further documents that varied 
country-specific features associated with 
developed and developing economies  
significantly impact direction of causality 
between economic growth and energy 
consumption.4 
Theoretically, an appropriate energy policy 
choice depends on the actual direction of the 
causal relationship between energy consumption 
and economic growth. Ozturk  and Ozturk and 
Acaravci5 sum up four possible hypotheses about 
energy-growth nexus. Firstly, no causality 
between these variables is referred to as 
‘neutrality hypothesis’. In other words, energy is 
assumed to be neutral to growth. If this is not a 
case, conservative or expansive policies on 
energy consumption\ could adversely affect 
economic growth. Supporters of this view 
emphasize the role of and technological progress. 
According to Belloumi,6,7 the main reason for the 
neutral impact of energy on economic growth is 
that the cost of energy is negligible, so it is not 
likely to have a significant impact on economic 
growth. It has also been argued that the possible 
impact of energy consumption on growth will 
depend on the structure of the economy and the 
level of economic growth of the country 
concerned. As the economy grows, its production 

structure is likely to shift towards service sectors, 
which are not much dependent on energy. 
Energy sector in india  
India occupies a strategic position in Asia, 
looking across the seas to Arabia and Africa in 
the west and to Myanmar, Malaysia and the 
Indonesian archipelago in the east. 
Geographically, the great Himalayan ranges 
keep India apart from the rest of Asia. The 
mainland comprises seven regions which are, 
the northern mountains including the Himalayas 
and the North Eastern mountain ranges; the 
Indo-Gangetic plain; the Thar desert; central 
highlands and the peninsular plateau; east coast; 
west coast; and bordering seas and islands. 
India is a fast growing developing economy. In 
the post-reform period India remains a 
developing economy. Three-quarters of the 
population lives in the rural areas. Vast informal 
and traditional sectors with weak market 
relations co-exist with the growing formal and 
the modern sectors.8 
According to the International Energy Agency 
(IEA), hydrocarbons account for the majority of 
India’s energy use. Together, coal and oil 
represent about two-third of total energy use. 
Natural gas now accounts for a seven percent 
share, which is expected to grow with the 
discovery of new gas deposits. Combustible 
renewables and waste constitute about one forth 
of Indian energy use. This share includes 
traditional biomass sources such as firewood 
and dengue, which are used by more than 800 
million Indian households for cooking. Other 
renewables such as wind, geothermal, solar, and 
hydroelectricity represent a percent share of the 
Indian fuel mix. Nuclear holds a one percent 
share. 
Final energy consumption 
Final energy consumption is the actual energy 
demand at the user end. This is the difference 
between primary energy consumption and the 
losses that takes place in transport, transmission 
and distribution and refinement. The actual final 
energy consumption (past and projected) is 
given in the Table 1. 
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Table 1 : Demand for commercial energy for final consumption (BAU Scenario) 

Source Units 2006-07 2011-12 
Electricity Billion Units 712.67 1067.88 
Coal Million Tonnes 134.99 173.47 
Lignite Million Tonnes 16.02 19.70 
Natural gas Million Cubic Meters 18291 20853 
Oil products Million Tonnes 139.95 196.47 

Source: Planning Commission, BAU(Business As Usual) 

Energy consumption patterns in India 
Riding on a growing economy, India is a 
significant consumer of oil and natural gas. The 
country is Asia's third-largest oil consumer and 
world's fifth largest energy consumer. 
According to the International Energy Agency 
(IEA), hydrocarbons account for the majority of 
India's energy consumption while coal and oil 
satisfy about two-thirds of the same. Natural gas 
accounts for 7 per cent share, which is expected 
to increase with the discovery of new gas 
deposits. The Indian oil and gas sector is one of 
the six core industries and has very substantial 
forward integration with the entire economy. 
The petroleum and natural gas industry in India 
has attracted Foreign Direct Investment (FDI) 
worth US$ 3, 338.75 million from April 2000 to 
March 2012, according to the data provided by 
Department of Industrial Policy and Promotion 
(DIPP).  
Production and consumption 
According to the provisional production data 
released by the Ministry of Petroleum and 
Natural gas in a press release: 
 Crude Oil production was recorded at 

3.144 Million Metric Tonnes (MMT) for 
April 2012.  

 Natural Gas production was 3, 632.7 
Million Cubic Metres (MCM) for April 
2012.  

 During April 2012, 13.614 MMT of crude 
oil was refined.  

According to Business Monitor International 
(BMI)'s India Oil and Gas Report for second 
quarter of 2012, India's average oil and liquids 
production for 2011 is estimated at 939, 000 
barrels per day (B/D) which will touch the 
peak production at 1.06 million B/D in 2015. 
Further giving its demand outlook, BMI 
projects consumption to rise sharply to 4.07 
million B/D by 2016 from 3.27 million B/D in 
2011. 

Total gas consumption is estimated by BMI at 
around 92 Billion Cubic Meters (BCM) in 
2016 from around 68 BCM in 2011. 
Diesel and Petrol 
Demand for diesel in India is growing at an 
annual rate of 8 per cent thereby, creating 
ample opportunities for private refiners. The 
country's petrol consumption increased by 3.7 
per cent to 1.25 Million Tonnes (MT) while 
that of diesel was up 8 per cent to 5.9 MT 
during April 2012.According to the data 
provided by the Petroleum Planning and 
Analysis Cell, petrol consumption in India 
during April-January 2011-12 was 12.35 MT. 
It is projected that India would consume 14.82 
MT of petrol in the year, registering a growth 
of 4.41 per cent in FY12 while consumption of 
diesel is expected to be 63.91 MT, registering 
a growth of 6.4 per cent.India's local oil 
products sale, a proxy for domestic oil 
demand, edged up 0.2 per cent to 12.66 MT 
during April 2012.  
Gas 
Gas, as an energy resource, is very high on 
demand across the industrial, residential and 
power sectors. Gas consumption in India has 
increased by more than 160 per cent since 
1995 while average annual demand would 
grow by 6 per cent over next few years. Gas 
production is estimated at 52 BCM in 2011 
while total gas consumption is predicted at 92 
BCM in 2016 from an estimated 68 BCM in 
2011. 
Key developments and investments in 
energy sector 
 ONGC has planned to invest INR 440 

crore (US$ 79.43 million) to undertake 
drilling of 40 oil and gas wells in the 
Krishna-Godavari basin in 2013-14. The 
proposal is with the Ministry of 
Environment and Forests for approval and 
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the onshore wells are located at East 
Godavari, West Godavari and Krishna 
districts of Andhra Pradesh.  

 Gujarat State Petronet Ltd (GSPL) has 
formed a Joint Venture (JV) with three 
public sector oil companies - Indian Oil 
Corporation Ltd (IOCL), Bharat Petroleum 
Corporation Ltd (BPCL) and Hindustan 
Petroleum Corporation Ltd (HPCL) - for 
setting up three cross-country natural gas 
transmission pipelines that would extend 
for 3, 995 km.  

 India's biggest liquefied natural gas (LNG) 
importer Petronet LNG, has inked an 
agreement to infuse INR 4,500 crore (US$ 
812.42 million) in establishing a 5 MT 
import terminal at Gangavaram Port on the 
Andhra coast. This will be the country's 
fifth LNG terminal after Dahej, Dahbol, 
Hazira and Kochi.  

 Reliance Power, Shell and Kakinada Sea 
Ports Ltd (KSPL) JV has recommended 
setting up a gas import terminal on the 
East coast with an annual capacity of 5 MT 
(expandable to 10 MT). The project would 
require an investment of around US$ 1 
billion and is expected to be ready by 
2014.  

 Trafigura Pte Ltd, the Singapore-based 
unit of the world's third-largest crude oil 
trader, Netherlands' TrafiguraBeheer BV, 
has acquired a 24 per cent stake in 
Nagarjuna Oil Corporation Limited 
(NOCL) for INR 650 crore (US$ 117.35 
million). NOCL is setting up an oil 
refinery in Tamil Nadu. Trafigurawill also 
invest Rs 600 crore (US$ 108.32 million) 
in Portoil Ltd - an 80:20 JV between 
NOCL and Trafigura (Table 2 to Table 4). 

Table 2 : Statewise per capita electricity consumption in india for the year 2009-10 

States / UTs Per capita consumption of 
electricity(kWh) 

Haryana 1222.21 
Himachal Pradesh 1379.99 
Jammu and Kashmir 952.02 
Punjab 1526.86 
Rajasthan 736.20 
Uttar Pradesh 348.37 
Uttarakhand 1112.29 
Chandigarh 1340.00 
Delhi 1651.26 
Sub-Total (North region) 695.11 
Gujarat 1615.24 
Madhya Pradesh 602.07 
Chhattisgarh 1546.94 
Maharashtra 1028.22 
Goa 2263.63 
Daman and Diu 7118.23 
D and N Haveli 11863.64 
Sub-Total (West region) 1116.92 
Andhra Pradesh 966.99 
Karnataka 903.24 
Kerala 525.25 
Tamil Nadu 1131.58 
Puducherry 1743.37 
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Lakshadweep 418.14 
Sub-Total (SR) 938.88 
Bihar 122.11 
Jharkhand 880.43 
Orissa 874.26 
West Bengal 550.16 
A and N Islands 493.98 
Sikkim 850.00 
Sub-Total (Eastern region) 481.36 
Assam 204.80 
Manipur 240.22 
Meghalaya 675.19 
Nagaland 218.03 
Tripura 335.47 
Arunachal Pradesh 470.00 
Mizoram 376.99 
Sub-Total (North Eastern region) 257.98 
Total (All India) 778.71 

Source :http://pib.nic.in/newsite/erelease.aspx?relid=744979 

Table 3 : Per capita global electricity consumption (year 2008) : Comparative position 

S/N Country Consumption (kWh) 
1 Canada 17053 
2 USA 13647 
3 Australia 11174 
4 Japan 8072 
5 France 7703 
6 Germany 7148 
7 Korea 8853 
8 UK 6067 
9 Russia 6443 
10 Italy 5656 
11 South Africa 4770 
12 Brazil 2232 
13 China 2471 
14 India 734* 
15 World 2782 

Basic data obtained from IEA Website.  
Per Capita Consumption = (Gross Electrical Energy Availability/Population) 
* Per Capita energy consumption for 2008-09 : 734 kWh and the same for 2009-10 is 779 kWh. 

Source :http://pib.nic.in/newsite/erelease.aspx?relid=744979 
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Table 4 : Consumption by fuel 
       2011       2012 

Million tonnes oil 
equivalent Oil Natura

l Gas Coal Nuclear 
Energy 

Hydro 
electric 

Renew- 
ables Total Oil Natur

al Gas Coal 
Nuclea

r 
Energy 

Hydro 
electri

c 

Renew
- ables Total 

               
US 837.0 626.5 495.5 188.2 73.0 45.0 2265.2 819.9 654.0 437.8 183.2 63.2 50.7 2208.

8 
Canada 105.0 90.8 22.3 21.4 85.2 3.9 328.6 104.3 90.6 21.9 21.7 86.0 4.3 328.8 
Mexico 90.3 69.0 8.9 2.3 8.1 2.0 180.5 92.6 75.3 8.8 2.0 7.1 2.0 187.7 
Total North America 1032.3 786.2 526.7 211.9 166.3 50.9 2774.3 1016.

8 
820.0 468.5 206.9 156.3 57.0 2725.4 

Argentina 27.5 41.1 0.9 1.3 9.0 0.5 80.4 28.2 42.6 1.0 1.4 8.4 0.6 82.1 
Brazil 122.2 24.0 14.1 3.5 96.9 9.0 269.7 125.6 26.2 13.5 3.6 94.5 11.2 274.7 
Chile 17.5 4.8 5.3 - 4.7 0.9 33.3 17.9 5.4 6.7 - 4.6 0.9 35.5 
Colombia 12.5 8.0 4.3 - 10.9 0.2 35.9 12.7 8.9 4.0 - 10.8 0.2 36.5 
Ecuador 10.5 0.5 - - 2.5 0.1 13.6 11.0 0.6 - - 2.8 0.1 14.4 
Peru 9.2 5.5 0.7 - 4.9 0.2 20.6 9.6 6.7 0.8 - 5.0 0.2 22.3 
Trinidad & Tobago 1.6 20.8 - - - ^ 22.4 1.6 19.5 - - - ^ 21.2 
Venezuela 35.6 30.0 0.2 - 18.8 - 84.7 36.6 31.4 0.2 - 18.6 - 86.8 
Other S. & Cent. America 58.7 6.0 2.0 - 20.1 2.1 89.0 59.0 7.1 2.0 - 21.1 2.4 91.8 
Total S. & Cent. America 295.4 140.8 27.6 4.9 167.9 13.0 649.5 302.2 148.6 28.2 5.0 165.7 15.6 665.3 
Austria 12.6 8.5 2.6 - 6.8 1.5 32.0 12.4 8.1 2.0 - 8.9 1.6 33.1 
Azerbaijan 4.0 7.3 ^ - 0.6 - 11.9 4.2 7.6 ^ - 0.4 - 12.2 
Belarus 9.0 16.5 ^ - ^ 0.1 25.6 9.1 16.7 ^ - ^ 0.1 25.9 
Belgium 32.3 14.9 3.3 10.9 ^ 2.2 63.7 30.6 15.2 3.0 9.1 0.1 2.6 60.6 
Bulgaria 3.8 2.6 8.1 3.7 0.7 0.2 19.1 3.8 2.5 7.0 3.6 0.7 0.3 17.9 
Czech Republic 9.0 7.6 18.0 6.4 0.6 1.2 42.8 9.1 7.4 16.6 6.9 0.7 1.3 41.9 
Denmark 8.1 3.8 3.2 - ^ 3.2 18.3 7.6 3.5 2.5 - ^ 3.4 17.0 
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Finland 9.7 3.1 3.4 5.3 2.8 2.6 26.9 9.1 2.8 2.9 5.3 3.8 2.6 26.4 
France 83.7 36.8 9.5 100.0 10.3 4.4 244.7 80.9 38.2 11.4 96.3 13.2 5.4 245.4 
Germany 112.0 67.1 76.0 24.4 4.0 24.0 307.5 111.5 67.7 79.2 22.5 4.8 26.0 311.7 
Greece 17.0 4.1 7.5 - 0.9 0.9 30.4 15.4 3.8 7.5 - 1.0 1.1 28.8 
Hungary 6.4 9.4 3.0 3.5 0.1 0.6 23.0 6.0 8.8 3.0 3.6 ^ 0.6 21.9 
Republic of Ireland 6.7 4.1 1.3 - 0.2 1.1 13.3 6.2 4.0 1.5 - 0.2 1.0 13.0 
Italy 70.5 64.2 16.1 - 10.4 8.4 169.6 64.2 61.8 16.2 - 9.4 10.9 162.5 
Kazakhstan 11.6 8.3 34.0 - 1.8 ^ 55.7 12.8 8.5 35.0 - 1.8 ^ 58.1 
Lithuania 2.6 3.1 0.2 - 0.1 0.1 6.1 2.6 3.0 0.2 - 0.1 0.2 6.0 
Netherlands 46.1 34.3 7.8 0.9 ^ 2.8 91.9 44.1 32.8 8.5 0.9 ^ 2.7 89.1 
Norway 10.6 3.9 0.7 - 27.6 0.4 43.2 10.8 3.9 0.7 - 32.3 0.5 48.1 
Poland 26.6 14.1 56.1 - 0.5 2.4 99.8 25.1 14.9 54.0 - 0.5 3.1 97.6 
Portugal 11.6 4.7 2.2 - 2.8 2.8 24.1 10.9 4.2 2.9 - 1.5 3.1 22.7 
Romania 9.1 12.5 7.3 2.7 3.4 0.3 35.4 8.8 12.1 6.7 2.6 2.8 0.6 33.6 
Russian Federation 143.5 382.1 93.7 39.1 37.9 0.1 696.5 147.5 374.6 93.9 40.3 37.8 0.1 694.2 
Slovakia 3.9 4.6 3.3 3.5 0.9 0.2 16.5 3.5 5.4 3.2 3.5 1.0 0.3 16.9 
Spain 68.5 29.0 15.5 13.1 6.9 12.6 145.6 63.8 28.2 19.3 13.9 4.6 14.9 144.8 
Sweden 14.5 1.1 2.0 13.8 15.1 4.0 50.5 13.8 1.0 1.5 14.6 17.8 4.2 52.9 
Switzerland 11.0 2.7 0.1 6.1 7.2 0.4 27.5 11.2 2.9 0.1 5.8 8.6 0.4 29.0 
Turkey 30.7 41.2 33.1 - 11.8 1.3 118.1 31.5 41.7 31.3 - 13.1 1.6 119.2 
Turkmenistan 4.7 22.5 - - ^ - 27.1 4.8 20.9 - - ^ - 25.8 
Ukraine 12.9 48.3 41.5 20.4 2.4 ^ 125.6 13.2 44.6 44.6 20.4 2.4 0.1 125.3 
United Kingdom 71.1 74.5 31.5 15.6 1.3 6.6 200.5 68.5 70.5 39.1 15.9 1.2 8.4 203.6 
Uzbekistan 3.8 44.2 1.2 - 2.3 - 51.6 3.9 43.1 1.2 - 2.3 - 50.5 
Other Europe & Eurasia 32.8 14.2 22.5 2.0 19.5 1.4 92.4 32.8 14.5 22.2 1.8 19.8 1.7 92.7 
Total Europe & Eurasia 900.3 995.2 504.6 271.5 179.0 85.9 2936.6 879.8 975.0 516.9 266.9 190.8 99.1 2928.5 
Iran 85.6 138.2 0.9 ^ 2.2 ^ 227.0 89.6 140.5 0.9 0.3 2.9 ^ 234.2 
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Israel 11.5 4.5 7.9 - ^ 0.1 24.0 13.6 2.3 8.8 - ^ 0.1 24.8 
Kuwait 20.4 15.3 - - - - 35.7 20.9 15.5 - - - - 36.4 
Qatar 7.8 19.7 - - - - 27.5 8.0 23.5 - - - - 31.6 
Saudi Arabia 124.4 83.0 - - - - 207.5 129.7 92.5 - - - - 222.2 
United Arab Emirates 31.8 56.2 - - - ^ 88.1 32.6 56.6 - - - ^ 89.3 
Other Middle East 77.1 38.3 0.2 - 2.1 ^ 117.7 81.4 39.6 0.2 - 2.2 ^ 123.5 
Total Middle East 358.7 355.3 9.0 ^ 4.3 0.1 727.4 375.8 370.6 9.9 0.3 5.1 0.1 761.9 
Algeria 15.5 25.1 - - 0.1 ^ 40.7 16.7 27.8 - - 0.1 0.1 44.6 
Egypt 33.7 44.7 1.1 - 2.9 0.3 82.7 35.2 47.3 1.1 - 3.0 0.3 87.1 
South Africa 26.2 3.5 89.1 2.9 0.4 0.1 122.2 26.9 3.4 89.8 3.2 0.4 0.1 123.8 
Other Africa 82.7 29.3 6.5 - 19.0 0.9 138.4 87.7 32.0 6.6 - 20.6 0.9 147.8 
Total Africa 158.0 102.6 96.7 2.9 22.5 1.3 384.0 166.5 110.5 97.5 3.2 24.1 1.4 403.3 
Australia 46.1 23.0 51.7 - 3.4 2.2 126.5 46.7 22.9 49.3 - 4.1 2.8 125.7 
Bangladesh 5.3 18.1 0.7 - 0.4 ^ 24.4 5.6 19.6 0.7 - 0.4 ^ 26.3 
China 459.4 117.5 1760.8 19.5 158.2 25.4 2540.8 483.7 129.5 1873.

3 
22.0 194.8 31.9 2735.2 

China Hong Kong SAR 18.1 2.7 7.7 - - ^ 28.6 17.9 2.5 7.6 - - ^ 28.1 
India 163.0 55.0 270.6 7.3 29.8 9.2 534.8 171.6 49.1 298.3 7.5 26.2 10.9 563.5 
Indonesia 71.1 33.5 48.9 - 2.8 2.2 158.6 71.6 32.2 50.4 - 2.9 2.2 159.4 
Japan 204.7 95.0 117.7 36.9 19.4 7.5 481.1 218.2 105.1 124.4 4.1 18.3 8.2 478.2 
Malaysia 29.1 28.8 14.8 - 1.9 0.3 74.9 29.8 30.0 14.3 - 1.8 0.3 76.3 
New Zealand 7.0 3.5 1.4 - 5.7 2.0 19.5 7.0 3.8 1.7 - 5.2 2.0 19.6 
Pakistan 20.8 35.2 4.3 0.9 6.9 ^ 68.1 20.0 37.3 4.3 1.3 6.4 ^ 69.3 
Philippines 12.8 3.2 8.3 - 2.2 2.3 28.8 13.0 3.1 9.4 - 2.5 2.3 30.2 
Singapore 65.7 7.9 - - - 0.3 73.9 66.2 7.5 - - - 0.3 74.0 
South Korea 105.8 41.7 83.6 35.0 1.0 0.7 267.8 108.8 45.0 81.8 34.0 0.7 0.8 271.1 
Taiwan 42.8 14.0 41.5 9.5 0.9 1.2 109.8 42.2 14.7 41.1 9.1 1.2 1.1 109.4 
Thailand 50.5 41.9 16.0 - 1.8 0.9 111.1 52.4 46.1 16.0 - 2.0 1.2 117.6 
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Vietnam 16.5 7.6 15.0 - 9.3 ^ 48.4 16.6 8.5 14.9 - 11.9 ^ 52.0 
Other Asia Pacific 18.0 5.6 21.2 - 11.2 0.1 56.1 18.3 5.6 21.6 - 10.7 0.1 56.3 
Total Asia Pacific 1336.6 534.2 2464.2 109.1 254.7 54.4 4753.2 1389.4 562.5 2609.

1 
78.1 289.0 64.1 4992.2 

Total World 4081.4 2914.2 3628.8 600.4 794.7 205.6 12225.0 4130.5 2987.1 3730.1 560.4 831.1 237.4 12476.
6 

of which: OECD 2095.2 1394.6 1096.1 488.9 314.5 149.1 5538.3 2072.8 1433.6 1053.1 444.5 315.6 169.2 5488.8 
Non-OECD 1986.2 1519.6 2532.7 111.5 480.2 56.4 6686.6 2057.7 1553.5 2677.0 115.9 515.5 68.2 6987.8 
European Union 639.1 407.7 283.4 205.3 69.3 82.5 1687.4 611.3 399.5 293.7 199.8 74.0 95.0 1673.4 
Former Soviet Union 199.5 539.2 175.9 60.1 55.1 0.5 1030.3 205.9 526.4 180.2 61.2 54.9 0.6 1029.3 
* In this Review, primary energy comprises commercially traded fuels including modern renewables used to generate electricity.   
^ Less than 0.05. 
Notes: Oil consumption is measured in million tonnes; other fuels in million tonnes of oil equivalent. 

Source : BP Statistical Review of World Energy, June 2012.10-20 
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Factors affecting the linkage between 
energy consumption and growth 
There are so many factors which affect the 
linkage between energy and growth. 
Developed and developing economies are 
increasing per capita energy consumption 
because of rapid industrial development. 
Energy and Capital : Substitution and 
Complementarity 
Empirical analyses of the substitution issues 
are few in number and varied in their results. 
Some suggest that manufactured capital is a 
good substitute for major metals others find a 
wide range of substitutability between 
manufactured capital and aggregate material 
inputs that is highly dependent on a prior 
model specification  others find little or zero 
possibility for substitution between 
manufactured capital and specific strategic 
metals. 
Innovation and energy efficiency 
Berndt looks at the various mechanisms 
through which energy use can affect TFP 
growth. The Schurr hypothesis argued that 
innovations that allowed the use of energy 
sources such as electricity were embodied in 
capital equipment that then subsequently 
allowed the organization of workplaces along 
more efficient and productive lines. 
Energy quality and shifts in composition of 
energy input 
Energy quality is the relative economic 
usefulness per heat equivalent unit of different 
fuels and electricity.  One way of measuring 
this is the marginal product of the fuel which is 
the marginal increase in the quantity of a good 
or service produced by the use of one 
additional heat unit of fuel. These services also 
include services received directly from energy 
by consumers. Some fuels can be used for a 
larger number of activitiies and/or for more 
valuable activities. For example coal cannot be 
used directly to power a computer while 
electricity can. 
Shifts in the composition of output 
Typically, over the course of economic 
development the output mix changes. In the 
earlier phases of development there is a shift 
away from agriculture towards heavy industry, 
while  in  the  later stages of development there  

is a shift from the more resource intensive 
extractive and heavy industrial sectors towards 
services and lighter manufacturing. Different 
industries have different energy intensities. It 
is often argued that this will result in an 
increase in energy used per unit of output in 
the early stages of economic development and 
a reduction in energy used per unit output in 
the later stages of economic development. 
Pollution and environmental disruption would 
be expected to follow a similar path 
(Panayotou, 1993). 

CONCLUSION 
The energy consumption across the world is 
growing rapidly because of industrialization 
across the economies. It is written on the wall 
fact that growth in energy consumption creates 
environmental issues and it makes sustainable 
development a topic to debate. There is urgent 
need of lowering carbon emissions but at the 
cost of economic development that’s why 
countries are ignoring the potential 
environmental hazards from the energy 
consumption patterns. In India, Coal is among 
the most used sources of energy because of 
being easily available and most affordable but 
it has negative impact on environment that’s 
why government must promote the use of 
renewable sources of energy to protect the 
environment.  
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