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•	 In the year 2016, India’s share in the global CO2 

emission stood at 6.8%, followed by China and 
the United States with 27.3% and 16% shares, 
respectively.

•	 Renewable energy in India gained momentum in 
2016/17. Nearly 21 GW of renewable capacity 
was installed between 2012 and 2016, out of 
which 14.3 GW (68%) was added over the past 
two and a half years.

Overview of India’s energy mix
India is fuelled by primary (coal and lignite, 
natural gas), secondary (electricity and petroleum 
products), and renewable energy sources. 
Consumption of coal and lignite registered an 
increase of 4% between 2014/15 and 2015/16, 
while natural gas consumption rose by 18%. 

1	 koe = kilo of oil equivalent, $2005p = 2005 US$ exchange, price and purchasing power

Introduction
•	 India is a growing economy with gross 

domestic product (GDP) per capita recorded 
at US$1709.38 for the year 2016, whereas the 
world average stood at US$10 150.80 (World 
Bank 2017a).

•	 The population growth rate has been falling 
since 1980s, but it is yet difficult to predict when 
it will stabilize (Figure 1).

•	 The world average for total energy consumption 
per unit of GDP (energy intensity) in 2016 was 
0.144 koe/$2005p.1 While the same for India 
stood at 0.122 koe per $2005p (Enerdata 2017).

•	 The energy intensity (at 2004/05 prices) 
decreased from 0.465 MJ per rupee in 2006/07 
to 0.284 MJ per rupee in 2014/15 to 0.271 MJ 
per rupee in 2015/16 (MoSPI 2017).

Figure	 1  Population growth rate for 1960–2050
Source  World Bank (2017a)
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Electricity consumption across sectors rose by 
23%, indicating increasing energy demand in the 
economy.
	 Figure 2 shows fuel-wise energy consumption in 
India for 2015/16. Coal and lignite has the largest 
share in India’s fuel mix. It is largely consumed in 
the industry sector, which is the largest consumer 
of energy across all sectors.2 Petroleum products 
are majorly consumed by the transport sector, with 
high speed diesel (HSD) meeting 63% demand 

of the sector. Electricity is majorly consumed by 
the industry sector (42%), which includes both 
utilities and non-utilities.3 This is followed by the 
residential sector, accounting for 24% of the total 
power consumption.
	 The overall energy supply and consumption 
pattern in the country is represented by the Sankey 
diagram (Figure 3). The Sankey diagram is the 
visual representation of the country’s energy balance 
that indicates the contribution and flow of various 
energy commodities (fuels and electricity) into 
the different sectors of the economy (residential, 
industrial, transport, commercial, and agriculture) 
in MTOE. The figure also illustrates the allocation 
of the net availability of fuels to different sectors 
of the economy for 2015/16. The energy flows 
are illustrated as bands. The width of the band is 
proportional to the size of the energy flow. 
	 The electricity generation in 2015/16 was 
230.12 MTOE, of which ~87% was contributed by 
coal, ~4% by natural gas, ~4% by renewables, and 
~4% by nuclear and hydro. Energy loss from power 
generation is 63% of the total electricity generation. 

Figure	 2  India's energy mix in 2015/16

2	 The share of industry sector is 52% in the total energy consumption for 2015/16, followed by transport (24%) and residential sectors (14%).
3	 Utilities – power derived from the grid; non-utilities – captive power

Figure	 3  Sankey diagram for 2015/16
Note  The data for 2015/6 is provisional and the Sankey  diagram for 2014/15 is given in the Annexure.
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Of the remaining 37%, 42% is consumed by 
the industry sector and 33% is consumed by the 
residential and commercial sectors. Nearly 24% 
of the available natural gas is used in natural gas 
fired power plants to generate electricity. The 
remaining 76% is used for consumption, of which 
57% is used for non-energy purpose (for example, 
feedstock for fertilizer industry). The industry 
sector is the largest consumer of coal and lignite 
(26%) after the power sector (50%), with the iron 
and steel and the cement industry accounting for a 
major share of consumption. As only a negligible 
fraction of the total available petroleum products 
is used for power generation, almost all of it is 
consumed across various sectors of the economy. 
The major consumer of petroleum products is the 

transport sector, which accounts for ~46% of the 
total consumption.

Energy supply

Coal

•	 India’s energy mix is dominated by coal as it 
accounts for more than 60% of the installed 
capacity (power) of the country (Figure 4).

•	 The overall production of coal for 2016/17 
during the period April–December 2016 was 
recorded at 453.10 MT.

•	 All-India coal consumption for power generation 
alone stood at 545.9 MT in 2015/16 (Figure 5).

•	 In 2016/17, the amount of non-coking coal 
imported was 145.34 MT against 167.97 MT 

Figure	 4  Installed capacity of power stations in 2016/17
*Renewable energy sources (RES) include small hydro project (≤25 MW), biomass power, urban and industrial waste power, and solar and 
wind energy. Installed capacity in respect of RES (MNRE) is as on 31 December 2016
Source  CEA (2017a)

Figure	 5  All-India coal consumption for power generation (utilities) from 2002/03 to 2015/16
Source  CEA (2012, 2014, 2017b)
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imported the previous year (Mjunction 2017). In 
the same year, the coking coal import amounted 
to 42.04 MT, which was down compared to 
44.70 MT in the previous year (Mjunction 
2017).

•	 For more details on production, consumption, 
and imports, as well as the policies and 
regulations related to coal sector in India, coal 
transportation, pricing and environmental, and 
socio-economic challenges associated with coal 
mine exploration, refer to Chapter 2.

Petroleum and natural gas

•	 India’s domestic crude oil production has 
marginally fallen to 36 MT in the year 2016/17.

•	 The consumption in the petroleum sector 
increased from 100.07 MT in 2000/01 to 194.59 
MT in 2016/17 (Figure 6).

•	 Total refinery capacity stood at 235 million 
metric tonnes per annum (MMTPA) as on 1 
April 2017. It increased from 215 MMTPA in 
the year 2015. It is steadily increasing year after 
year.

•	 In India, crude oil import increased from 203 to 
214 MT during the period 2016/17.

•	 Domestic natural gas production has been 
continuously falling since 2011. The production 
fell to 30.84 billion cubic metres (BCM) in the 
year 2016/17 from previous year’s production 
level of 31.12 BCM (MoPNG 2016b; PPAC 
2017b).

•	 Natural gas import in the form of liquefied 
natural gas (LNG) increased from 21.39 BCM 
in 2015/16 to 24.69 BCM in the last year, 
accounting for 44% of the total supply (Figure 
7).

Figure	 6  Petroleum consumption from 2000/01 to 2016/17
Source  PPAC (2017a)

Figure	 7  LNG imports for consumption
Source  PPAC (2017b)
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•	 Chapter 3 discusses production and consum-
ption of petroleum products, pricing of 
petroleum products, natural gas production 
and consumption, natural gas imports, natural 
gas pricing, LNG, sector-specific policies, and 
other aspects associated with the petroleum and 
natural gas in India.

Power

•	 The per capita electricity consumption was 1122 
units in 2016/17, showing a growth of 4.37% 
over 2015/16.4

•	 The total installed capacity was recorded at 330 
GW till June 2017 (Figure 8).

•	 Electricity generation increased from 811.10 
billion units (BU) in 2010/11 to 1160 BU in 
2016/17.

•	 Figure 9 shows the mode-wise gross electricity 
generation in India.

•	 The average CO2 emission factor is estimated at 
0.732 kg CO2/kWh (including renewables) for 
the year 2015/16.

•	 Other topics, including policies, programmes, 
regulations, and power sector reforms, are 
discussed in Chapter 4.

Renewable energy

•	 Till June 2017, the cumulative installed capacity 
from renewable sources was 58.3 GW in India, 
which was 17% of the total installed capacity of 
330 GW. 

•	 Currently, India ranks sixth worldwide in the 
renewable energy capacity (Figure 10).

•	 India’s installed solar capacity was recorded at 
9.01 GW as of 31 December 2016, which was 
85% increase over 4.87 GW capacity as on 31 

December 2015. As of December 2016, India 
ranked seventh worldwide in terms of installed 
solar capacity, with China (78.07 GW) ranking 
first, Japan (42.75 GW) second, and Germany 
(41.22 GW) third.

•	 In terms of the installed wind capacity for the 
year 2016, China leads the world (168.7 GW), 
followed by the United States (82.2 GW), 
Germany (50.0 GW), and India (28.7 GW).

•	 Cumulatively, 8746 MW of biopower projects, 
including biomass power, gasification, and 
bagasse cogeneration, was installed in India till 
December 2016.

•	 In 2016, renewables consumption5 for the world 
stood at 419.6 MTOE, while it was 16.5 MTOE 
for India (BP 2017).

Figure	 8  Grid power sources (GW) and their percentage shares till June 2017
Source  Details available at http://www.cea.nic.in/reports/monthly/executivesummary/2017/exe_summary-06.pdf and http://mnre.gov.in/
mission-and-vision-2/achievements

4	 Details available at http://www.cea.nic.in/reports/others/planning/pdm/growth_2017.pdf
5	 It is based on gross generation from renewable sources, including wind, geothermal, solar, biomass, and waste, and does not take into account cross-border electricity 
supply. The conversion is on the basis of thermal equivalence, assuming 38% conversion efficiency in a modern thermal power station.
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•	 The status and potential of several renewable 
energy technologies in the context of India are 
covered in Chapter 5.

Energy consumption
•	 The energy consumption in India has increased 

more than seven times since 1980.

•	 The final commercial energy consumption in 
India is given in Table 1.

Agriculture

•	 As per government statistics, the agriculture 
sector, petroleum products, and natural gas, 

Figure	 10  Top 10 countries based on renewable energy capacity (GW) for the year 2016
Source  Statista (2016)

Figure	 9  Growth of gross electricity generation in India (mode-wise)
Source  CEA (2017c)
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respectively, consumed 14.89, 10.1, and 0.17 
MTOE of electricity in 2015/16.6

•	 About 173 185 GWh of electricity was consumed 
in the agriculture sector in 2015/16 compared to 
168 913 GWh in 2014/15 (Figure 11), marking 
a 2.5% increase.

•	 Diesel consumption in the agriculture sector 
showed an increase of 9.5% in 2015/16 over the 
previous year (Figure 12).

•	 The energy scenario of India’s agriculture sector, 
water efficiency in agriculture, agriculture 
planning, and other topics are discussed in 
Chapter 6.

Figure	 12  Diesel consumption in the agriculture sector from 2009/10 to 2015/16
P - provisional
Source  MoPNG (2016a)

Industry

•	 As per the government statistics, the industry 
sector consumed 105.86, 36.42, 44.72, and 
0.36 MTOE, respectively, of coal and lignite, 
electricity, petroleum products, and natural gas 
in 2015/16.7

•	 The total consumption of electricity in the 
industry sector increased from 418 346 GWh 
in 2014/15 to 423 523 GWh (provisional) in 
2015/16, indicating a growth rate of 1.24% over 
2014/15.

•	 Of the total consumption of electricity in 2015/16, 
industry sector accounted for the largest share 

Figure	 11  Electricity consumption in the agriculture sector
P - provisional
Source  CEA (2016)

6	 The data given in the sentence are provisional.
7	 The data given in the sentence are provisional.
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Figure	 13  Consumption of selected petroleum products
*Includes fertilizer sector, petrochemicals and steel sector
**Includes commercial and industry
FO – furnace oil; HSD – high-speed diesel; LDO – light diesel oil; LSHS – low sulphur heavy stock; P – provisional; SKO – superior kerosene oil
Source MoSPI (2017)

(42.30%) compared to other sectors, including 
domestic (23.86%), agriculture (17.30%), and 
commercial sectors (8.59%).

•	 Consumption of petroleum products in the 
industry sector increased from 8879 ('000 tonnes) 
in 2006/07 to 14 094 ('000 tonnes) in 2015/16 
(provisional) (Figure 13).

•	 Energy conservation measures for large 
industries, including aluminium, iron and steel, 
fertilizer, textile, cement, chlor-alkali, paper and 
pulp, micro, small, and medium enterprises, 
and various policy measures are discussed in 
Chapter 7.

Figure	 14  Trends in total fuel consumption and CO2 emissions from transport sector in India
Note  Transport includes domestic aviation, domestic navigation, and road, rail and pipeline transport and corresponds to IPCC Source/
Sink category 1A3
Sources  World Bank (2017c); IEA (2017)
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Transport

•	 As per the government statistics, the transport 
sector consumed 1.43 and 58.29 MTOE of 
electricity and petroleum products, respectively, 
in 2015/16.8

•	 Road transport contributed the highest share of 
3.28% in gross value added (GVA) in 2014/15 
among different transport subsectors, followed 
by the railways (0.81%) and services incidental 
to transport (0.77%).

•	 Road sector had the largest share of 45.7% in the 
consumption of all types of fuel in the transport 
sector in 2015/16.

•	 Indian railways was the second largest consumer 
of fuel in the transport sector in 2015/16, 
accounting for 43.2% of the total consumption.

•	 Shipping sector had the third largest share 
of 11% in the total fuel consumption in the 
transport sector in India in 2015/16.

•	 The consumption of aviation turbine fuel (ATF) 
has increased significantly in the aviation sector, 
growing at a compound annual growth rate 
(CAGR) of 6.1% between 2009/10 and 2016/17.

•	 Even though the fuel consumption in the 
transport sector has shown an increasing trend, 
the CO2 emissions from transport sector have 
seen a decreasing trend (Figure 14).

•	 Over the period from 2006/07 to 2015/16, diesel 
and electricity consumption by the railways grew 

at CAGR of 4% and 3%, respectively. Railways 
consumption of electricity was approximately 
1.6% of the total electricity consumption in the 
country in 2015/16 (Figure 15) (MoSPI 2017).

•	 Other topics, including energy consumption 
trends in various transport sectors and key 
legislations and regulations in the sector, are 
covered in detail in Chapter 8. 

Household energy

•	 According to recent estimates, India is home 
to over 150 million people with no access to 
electricity and over 700 million people with 

Figure	 15  Trend in fuel consumption in the Indian Railways
Source  MoR (2016)

Figure	 16  Consumption of electricity by the domestic 
sector (percentage of the total consumption by all 
sectors)
Source  MoSPI (2015, 2016, 2017)

8	 The data given in the sentence are provisional
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•	 The current global municipal solid waste (MSW) 
generation level is approximately 1.9 billion 
tonnes per year and it is expected to increase 
to approximately 2.2 billion tonnes per year by 
2025 (Waste Atlas 2017).

•	 The percentage of solid waste treated was higher 
in 2015/16 compared to 2011/12 (Figure 20).

•	 The average annual per capita availability of 
water in the country in 1951 was 5177 m3. As per 
the 2001 census, the per capita availability was 
1820 m3, which was close to the water stressed 
classification (Damkjaer and Taylor 2017). This 
further decreased to 1545 m3 as per the 2011 
census (Figure 21).

no access to clean cooking fuel (World Bank 
2017d).

•	 As of 31 March 2017, 99.25% villages had been 
electrified.

•	 Figure 16 shows the consumption of electricity 
by the domestic sector.

•	 At the all-India level, as per Census 2011, 49% 
of households use firewood for cooking, while 
29% of households use LPG/PNG for cooking 
purposes. Further, 18% of the total households 
use crop residue, cow dung cake, coal, lignite or 
charcoal for cooking and 6% of total households 
use kerosene for cooking (Figure 17).

•	 Chapter 9 discusses India’s position on household 
energy access, including village electrification, 
sector-wise electricity consumption, policies, 
and regulations for modern energy access in 
households.

Environment

•	 The ambient concentration of particulate matter 
is of prime concern in India as 78.2% of the 
National Air Quality Monitoring Programme 
(NAMP) stations in the metropolitan areas 
exceeded the National Ambient Air Quality 
Standards (NAAQS) of PM10 (60 μg/m3) during 
2015 (Figure 18).

•	 CO2 emissions in India stood in the range of 
approximately 2088–2271 MtCO2 in 2016 
(Figure 19).

•	 Waste generated by urban India stands 
at 62 million tonnes annually (Planning 
Commission 2014).

Figure	 17  Sources of energy for domestic cooking in India
LPG – liquefied petroleum gas; PNG – piped natural gas
Source  Census of India (2011)

Figure	 18  Percentage of NAMP stations all over the 
country that recorded higher ambient concentrations 
of pollutants over the respective NAAQ standard 
during 2015 (the data for PM2.5 is for the year 2016)
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Figure	 21  Per capita water availability
Sources  ORGCC (2011); details available at indiastat.com, last accessed on 30 August 2017

•	 Observed climate trends, GHG emission trends, 
government responses to address climate change, 
and other topics are covered in Chapter 11.

Moving ahead
TERI Energy & Environment Data Diary and 
Yearbook (TEDDY) seeks to support policy research 
and decision-making by providing policymakers 
and researchers with the facts and data that can 
further be used to develop actionable solutions 
warranted by rigorous analysis.

	 The following chapters provide the latest 
information and statistics on energy and 
environment in India. The publication discusses 
energy supply in chapters on coal and lignite, 
petroleum and natural gas, power, and renewable 
energy. Energy demand is covered in chapters on 
agriculture, industry, transport, and households. 
The section on local and global environment 
discusses the state of environment in India. The 
publication also provides a review of government 
policies and contributes to latest policy discourse 
that has implications on the energy and environment 
sector of India.

Figure	 20  Solid waste management in India
Source  CPCB (2012)

Figure	 19  CO2 emissions (in MtCO2) in India 
compared to GDP (PPP) 
Sources  World Bank (2017a); BP (2017)
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Annexure

The electricity generation in 2014/15 was 231.54 
MTOE, of which ~88% was contributed by coal, 
~4% by natural gas, ~3% by renewables, and 
~5% by nuclear and hydro. Energy loss from 
power generation was 72% of the total electricity 
generation. Of the remaining 28%, 35% was 
consumed by the industrial sector and 36% was 
consumed by the residential and commercial 

sectors. Of the available natural gas, 27% was 
used in natural gas-fired power plants to generate 
electricity. The remaining 73% was used for 
consumption, of which 61% was used for non-
energy purpose (for example feedstock for fertilizer 
industry). Industrial sector is the largest consumer 
of coal and lignite (32%) after the power sector 
(51%). The major consumer of petroleum products 
is the transport sector, which accounts for ~44% of 
the total consumption.

Figure  Allocation of the net availability of fuels to different sectors of the economy for 2014/15


