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Introduction
India is a growing economy with increasing 
energy consumption that rose by 5.2% in 2015. 
At present, it is the third largest energy consumer 
in the world (BP 2016). India’s share in the global 
coal consumption exceeded 10% for the first time 
in 2015. Coal continues to be the dominant fuel in 
the energy mix, with a share of more than 60% of 
the installed capacity of the country. According to 
Piyush Goel, the Minister of State of Power, Coal, 
New and Renewable Energy and Mines (Independent 
Charge), “India, which is projected to see its demand 
quadrupling in the coming years, will also lead the 
way in scaling up energy efficiency in line with its 
commitments towards combating the challenges of 
climate change” (PIB 2016a). As energy access and 
human development are correlated, the Government 
of India aims to formulate energy policies that are 
driven by principles of affordability, access, and 
inclusiveness.
 Occupying only 2.4% of the world’s land area, 
India is home to 7%–8% of the recorded species of 
the world (PIB 2014). India is acknowledged as the 
centre of crop diversity and harbours many wild and 
domesticated animals, fish, and millions of microbes 
and insects (PIB 2015a). Forests and trees cover 
24.16% of the geographical area of the country 
(FSI 2015). India updated its National Biodiversity 
Action Plan (NBAP) and developed 12 National 
Biodiversity Targets in 2014 (PIB 2016b). However, 
actions towards environmental conservation face 
obstruction from developmental activities as it is seen 
that since the enactment of the Forest (Conservation) 
Act in 1980, more than 1.17 million hectares of 
forestland have been diverted for more than 23 000 

developmental projects (MoEFCC 2014). Therefore, 
to have an inclusive green growth, a coordinated 
and effective institutional framework for sustainable 
development in India is required.
 The Environmental Performance Index (EPI)1 
developed for 180 countries ranked India at the 141st 
position with a score of 53.58 (EPI 2016). India 
has the highest average exposure to fine particulate 
matter (PM2.5) in the world (EPI 2014). Even though 
the country has economically developed, it has been 
accompanied with environmental degradation. The 
adaptation cost to climate change estimated for India 
for the 2030s is $7797.8 million and that for the 
2050s is $21 456 million (ADB 2014).
 The annual mean temperature of India showed a 
significant warming trend of 0.51°C per 100 years 
during 1901–2007, with increased rate of warming 
during 1971–2007 (INCCA 2010; Kothawale, 
Munot, and Krishna Kumar 2010). In its Intended 
Nationally Determined Contribution (INDC), India 
has committed to reduce the emission intensity of its 
gross domestic product (GDP) by 33%–35% till 2030 
from the 2005 level and achieve 40% of electric power 
installed capacity from non-fossil fuels till 2030 (GoI 
2015). At the COP21 held in Paris, India advocated 
for a strong and durable climate agreement based 
on the principles and provisions of the convention. 
At present, India is working towards the process of 
ratifying the Paris Agreement.
 India’s clean environment cess has been increased 
to ` 400 per tonne. Efforts are being made to initiate 
measures aimed at sustainable development and 
containing climate change. The Government of India 
has launched the world’s largest renewable energy 
programme by scaling up the target for solar energy, 
which has been revised to 100 000 MW. A scheme 

1	 A	metric	that	ranks	countries	on	their	performance	on	high-priority	environmental	issues	in	two	broad	policy	areas:	protection	of	human	health	from	environmental	
harm	and	protection	of	ecosystems.
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has been launched in the country for setting up 
at least 25 solar parks, each with a capacity of 500 
MW and above, with a target of achieving more than 
20 000 MW of solar power installed capacity in a span 
of 5 years from 2014/15 to 2018/19 (MNRE 2014a).
 With economic development and a growing 
energy demand, efforts towards energy access are 
also gaining momentum; therefore, it is necessary 
to discuss human development and environmental 
sustainability simultaneously (Gandhi 1972).

Energy supply and demand
The energy sector in India is closely linked to the 
country’s economic activity. The past and current 
patterns of energy generation and consumption are 
bound to determine the economic future and well-
being of the country. The final commercial energy 
consumption in India during the last three decades is 
given in Table 1.

Table 1 Final commercial energy consumption in India by sector (in MTOE)

Sector 1980/81 1985/86 1990/91 1995/96 2000/01 20005/06 2009/10 2010/11 2011/12 2012/13 2013/14

Agriculture 1.6 
(2.3%)

2.4 
(2.6%)

4.9
(3.9%)

8.4 
(5.3%)

15.2 
(7.9%)

15.1 
(6.9%)

23.14 
(7.32%)

18.70 
(5.9%)

21.79 
(6.17%)

22.53 
(6.30%)

24 
(6.04%)

Industry 36.9 
(53.7%)

49.2 
(53.0%)

62.9 
(50.4%)

77.5 
(48.6%)

77.4 
(40.4%)

96.2 
(44.4%)

137.98 
(46.62%)

146.72 
(46.7%)

160.09 
(45.35%)

171.21 
(47.90%)

183.98 
(46.35%)

Transport 17.4 
(25.3%)

21.7 
(23.4%)

28 
(22.4%)

37.2 
(23.4%)

33.5 
(17.5%)

36.5 
(16.8%)

55.34 
(17.5%)

63.39 
(20.2%)

76.46 
(21.66%)

80.3 
(22.46%)

87.93 
(22.15%)

Residence 
and 
commercial

5.6 
(8.1%)

8.9 
(9.6%)

12.6 
(10.1%)

15.3 
(9.6%)

24.1 
(12.6%)

32.6 
(15.1%)

43.43 
(13.73%)

44.09 
(14%)

48.7 
(13.79%)

48.94 
(13.68%)

52.00 
(13.10%)

Other energy 
uses*

1.9 
(2.8%)

2.7 
(2.9%)

3.9
(3.1%)

6.8 
(4.3%)

13.4 
(7.0%)

18.7 
(8.6%)

30.25 
(9.56%)

14.33 
(4.6%)

15.07 
(4.27%)

9.43 
(2.64%)

17.11 
(4.31%)

Non-energy 
uses**

5.3 
(7.7%)

7.9 
(8.5%)

12.6 
(10.9%)

14.1 
(8.8%)

28 
(14.6%)

17.5 
(8.1%)

26.15 
(8.27%)

27.17 
(8.6%)

30.9 
(8.75%)

25.04 
(7.01%)

31.90 
(8.03%)

Total 68.7 
(100%)

92.8 
(100%)

124.9 
(100%)

159.3 
(100%)

191.6 
(100%)

216.6 
(100%)

316.29 
(100%)

314.4 
(100%)

353.01 
(100%)

357.45 
(100%)

396.94 
(100%)

*This comprises energy spent on other activities, which include miscellaneous uses and mining.
**Non-energy uses exist only for naphtha and natural gas sectors since both the fuels are consumed as feedstock in fertilizers and petrochemicals.
MTOE – million tonnes of oil equivalent
Note Figures in parentheses indicate the percentage share of each sector.
Sources CCO (2015a); CEA (2015a); MoPNG (2015a); TERI (various years)

Commercial energy flows in India: explanation for the Sankey diagram (Figure 1)

1. The net availability of natural gas refers to the availability of gas, net of flaring and liquefied petroleum 
gas (LPG) extraction. The formula for estimating the net availability of natural gas in million tonnes 
of oil equivalent (MTOE) is explained in Table A.

Table A Formula for estimating the net availability of natural gas

Production 31.87

+ Import 23.89

+ Stock changes 3.85

− LPG extraction from natural gas 1.93

− Flaring of natural gas 0.69

− Own use 4.34

Net availability of natural gas 52.65

Source MoPNG (2015a)
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2. The net availability of coal and lignite refers to the total availability of coal and lignite, net of own 
use and washery rejects. The formula for the net availability of coal and lignite in MTOE is given in 
Table B.

Table B Formula for estimating the net availability of coal and lignite

Production of coal and lignite 211.77

+ Imports of coal 113.54

− Exports of coal 1.31

+ Stock changes 2.59

− Own use* 0.12

− Coal washery rejects 5.16

Net availability of coal and lignite 321.31
* Own use refers to the amount of coal consumed in collieries for their own consumption.
Source CCO (2015a)

3. The net availability of petroleum products refers to the crude oil converted to petroleum products and 
available for final consumption. The formula for the net availability of crude oil in MTOE is given in 
Table C.

Table C Formula for estimating the net availability of petroleum products

Crude throughput 222.50

− Refinery boiler fuel 17.87

+ Imports of petroleum products 17.32

− Exports of petroleum products 70.41

+ Stock changes − 26.17

+ LPG extracted from natural gas 2.42

Net availability of petroleum products 127.79

Source MoPNG (2015a)

4. Energy loss from power generation is the sum of conversion losses in power generation (this takes into 
account the thermal efficiency of different power plants), auxiliary consumption in power stations, 
and transmission and distribution losses (Table D).

Table D Calculation of energy loss from generation

Conversion losses in power generation 136.10

+ Auxiliary consumption in power stations 6.41

+ Transmission and distribution losses 19.13

Total energy loss from power generation 161.64

Note Final consumption of electricity across commercial, residential, agricultural, industrial, transport, and other energy and non-energy sectors is 64.65 MTOE.
Source CEA (2015a)

5. The net availability of nuclear, renewable, and hydropower sources is the total electricity generated 
from these sources. Nuclear, renewable, and hydropower sources generated 2.94, 5.80, and 11.61 
MTOE of energy, respectively (CEA 2015a).
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6. Final consumption refers to the energy available for the final demand sectors: residential, commercial, 
agricultural, industrial, transport, and other energy and non-energy sectors. Table E gives the 
calculation for estimating the final energy consumption for each of these six sectors. Final energy 
consumption is the sum of consumption of coal and lignite, natural gas, petroleum products, and 
electricity. The data have been sourced from CEA (2015a), CCO (2015a), and MoPNG (2015a). 
The final energy consumption across various sectors in India for 2013/14 is given in Table E.

Table E Final energy consumption across various sectors in India

Sector Coal and lignite Natural gas Petroleum products Electricity/power Final consumption

Agriculture — 0.18 10.69 13.13 24.00

Industry 129.61 1.99 29.85 22.54 183.99

Transport — 5.13 81.46 1.34 87.93

Residence — 1.75 23.61 17.18 42.54

Commercial — 1.75 1.33 6.38 9.46

Other energy uses 2.01 7.07 3.96 4.08 17.11

Non-energy uses — 20.27 11.64 — 31.91

Energy supply in India

Coal and lignite
India’s energy mix is dominated by coal as it accounts 
for more than 60% of the installed capacity in the 
country. Coal production has witnessed an upward 
trend. With a year-on-year growth rate of 4.20%, the 
production of raw coal in 2015/16 was approximately 
638 million tonnes (MT) as against 612 MT in 
2014/15. According to the estimates of the Coal 
Controller’s Organisation, coal production has seen 
a considerable jump from 430.83 MT in 2006/07 to 
638.18 MT in 2015/16. Lignite production in India 
has increased approximately 60%, from 30.2 MT in 
2005/06 to 48.2 MT in 2014/15 (CCO 2015b).
 The two most prevalent methods of coal-mining in 
India are opencast mining and underground mining. 
The share of opencast mining in the total raw coal 
production grew to 92.09% in 2014/15; however, the 
share of underground mining has been stagnant.
 Coal consumption has increased with a 
compounded annual growth rate (CAGR) of 7% over 
a decade. As per the erstwhile Planning Commission, 
coal demand is expected to touch 980 MT by 2016/17. 
Coal import has grown in India with a CAGR of 20% 
over the past 6 years; however, coal import decreased 
from 212.103 MT in 2014/15 to 201.23 MT in 
2015/16. There have been important developments 

related to coal pricing. The Cabinet Committee 
on Economic Affairs approved the proposed pass-
through mechanism in June 2013, allowing power 
producers to pass on the higher cost of imported coal 
to consumers, contrary to the previous planned price-
pooling mechanism. Other topics, such as the policies 
and regulations related to the coal sector in India, 
coal transportation, and environmental and socio-
economic challenges associated with coal mining and 
exploration are discussed in Chapter 2.

Petroleum and natural gas

Production of crude oil witnessed a decline of 1.3% 
from 37.5 MT in 2014/15 to 37 MT in 2015/16 
(MoPNG 2016a). Offshore production improved 
marginally compared to the previous year. The Indian 
Strategic Petroleum Reserves Ltd was set up by the 
government to build strategic petroleum reserves 
(SPRs) with the aim to enhance India’s oil security. In 
2015/16, the imports of petroleum products increased 
by 7 MT, while the exports of petroleum products 
declined. India’s import of crude oil increased by 
10 MT to 199 MT in 2015/16. The Government 
of India has announced a target of cutting import 
dependence on oil by 10% till 2022. To achieve this 
goal, the government has laid an action plan to boost 
domestic production.
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 Natural gas production decreased from 33.65 
billion cubic metres (BCM) in 2014/15 to 32.25 
BCM in 2015/16 (MoPNG 2016a). The production 
of natural gas has been witnessing a decrease since 
2010/11. As per the Indian Gas Utilization Policy, the 
order of priority of supply of natural gas would be gas-
based urea plants, followed by liquefied petroleum 
gas (LPG) plants, city gas distribution projects, and 
gas-based power plants (MoPNG 2008).
 Chapter 3 discusses production and consumption 
of petroleum products, pricing of petroleum products, 
natural gas production and consumption, natural gas 
imports, natural gas pricing, liquefied natural gas 
terminals, sector-specific policies, and other aspects 
associated with the petroleum and natural gas domain 
in India. The chapter also covers unconventional 
fossil fuels and shale gas.

Power

As on 31 March 2016, the total installed generation 
capacity of power utilities in India was 298 GW. 
In 2015/16, the power sector saw an addition of 
23 977 MW of capacity. The installed capacity is 
dominated by thermal power, which accounts for a 
share of 61% in the total installed capacity.
 The installed capacity of captive generation 
has increased over the past few years. In the case 
of captive plants of 1 MW capacity, the installed 
capacity has risen from 39 375 MW in 2011/12 to 
40 726 MW in 2012/13. Coal is the dominant source 
of generation in the capacity of captive plants (CPPs) 
and accounts for 84% of the total generation (CEA 
2014). Compared to previous year, plant load factor 
(PLF) has improved by 1.09% in 2015/16. During 
2015/16, PLF improved by 1.7%, 5%, and 2% in the 
case of central, state, and private sector, respectively 
(CEA 2016a).
 India has an extensive network of transmission and 
distribution of power. It consists of about 3 860 110 
circuit km of lines that operate at different voltages, 
and the length of distribution lines up to 500 V is 
5 220 446 circuit km. The energy deficit scenario 
improved as the energy deficit reduced to 2.1% in 
2015/16 compared to 3.6% in the previous year. In 
the Twelfth Five-year Plan, a capacity addition target 
of 88 537 MW (excluding renewables) was fixed and 
38 448 MW was achieved till 31 March 2014. Other 
topics, including policies, programmes, regulations, 
and power sector reforms, are discussed in Chapter 4.

Renewable energy
Of the total installed power generation capacity in 
India, the share of renewables is around 13.2% (MoP 
2015). India has surpassed Spain and is now ranked 
fourth globally for wind power capacity (GWEC 
2015). The off-grid applications of renewable 
energy systems in India include biomass gasification, 
biogas technology, solar photovoltaic (SPV), solar 
cooking, solar industrial process heat and steam-
generating systems, and solar air heating. The 
main renewable energy technologies that are grid 
connected include biomass gasification, bagasse-
based biomass cogeneration, non-bagasse-based 
biomass cogeneration, onshore wind energy, grid-
connected SPV, solar thermal, and small hydropower 
(SHP) plants.
 So far the largest renewable energy system in India 
is that of wind power, reaching 26 769 MW of the 
installed capacity. Estimates by the National Institute 
of Wind Energy suggest that India has a potential of 
302 GW of wind power at a hub height of 100 m 
(MNRE 2016). In terms of SPV, the installed capacity 
has risen from 40 MW in 2010 to 6998 MW as on 
30 April 2016. There is a potential of about 20 GW 
for SHP, and the Small Hydropower Programme 
aims to install 7000 MW of capacity by the end of 
the Twelfth Five-year Plan (MNRE 2015). India has 
witnessed a fairly good growth in renewable energy 
owing to supportive government policies, increasing 
costs of conventional energy, reductions in renewable 
energy technology costs, and economies of scale in 
manufacturing. The status and potential of several 
renewable energy technologies in the context of India 
are discussed in Chapter 5.

Nuclear power
India has a booming and largely indigenous nuclear 
power programme. The share of nuclear energy in 
the total electricity generation is about 3.3% (PIB 
2016c). The country expects to have an installed 
capacity of 13 480 MW of nuclear power by 2022 and 
aims to supply 25% of electricity from nuclear power 
by 2050.
 The Indian Atomic Energy Act, 1962 governs the 
development of nuclear and radiation technologies, 
including their security. The Atomic Energy 
Commission (AEC) was constituted in 1948 as 
the policymaking body of the government for the 
development and utilization of atomic energy for 
peaceful purposes.
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 India’s nuclear power strategy depends on a three-
stage development programme involving conventional 
nuclear reactors, fast breeder reactors, and thorium-
based reactors. This strategy is based on the resource 
position, that is, India has limited reserves of uranium, 
but its thorium reserves are very large.
 The current installed nuclear power capacity in 
India is 5780 MW, and it is expected to increase to 
10 080 MW by 2019. In July 2014, the government 
announced tripling of the existing capacity of 4780 MW 
in the next 10 years, that is, by 2024 (PIB 2015b). The 
Nuclear Power Corporation of India Ltd (NPCIL) 
is responsible for setting, designing, constructing 
and commissioning, and operating nuclear power 
reactors. During 2015, the NPCIL recorded the 
highest ever generation of 38 364 million units (MU) 
(NPCIL 2016). The actual nuclear power generation 
during 2014/15 was 36 101.547 MU, and the growth 
rate during 2014/15 was 5.47% (CEA 2015b).

Hydropower
In India, hydropower projects are categorized as small 
and large hydro. Hydro projects up to 25 MW capacity 
are categorized as SHP projects. The Ministry of 
Power is responsible for large hydro projects (above 
the station capacities of 25 MW), while the Ministry 
of New and Renewable Energy is responsible for SHP 
(up to 25 MW) projects.
 Hydropower constitutes 14.1% of the generation 
mix of the installed capacity. Till March 2015, the 
hydroelectric schemes in operation accounted for 
25.1% of the total potential in terms of installed 
capacity (CEA 2015b). Power generated from large 
hydro projects is expected to play an important role 
in supplementing the conventional power generation 
and meeting energy needs, especially for regions with 
good hydropower potential.
 The potential for power generation from SHP 
in India is estimated to be 19 749.44 MW (MNRE 
2014b). The ministry aims to harness at least 50% of 
the potential in the country in the next 10 years and 
achieve an installed capacity of about 7000 MW by 
the end of the Twelfth Five-year Plan (MNRE 2015).

Energy demand in India

Agriculture

The agriculture sector occupies a significant position 
in the Indian society and economy as it provides 
livelihood and employment to more than 48.9% of 

the population (NITI Aayog 2015). It contributes 
around 17.4% to the GDP (MoF 2016). Over 
the years, the agriculture sector has emerged as an 
energy-intensive sector, with its share in the total 
electricity consumption increasing from 3.11% 
in 1955/56 to 17.81% in 2014/15 (CEA 2016b). 
Energy use in agriculture is mainly divided into two 
categories: direct energy use and indirect energy use. 
Direct energy use mainly includes the consumption 
of diesel and electricity for operating equipment in 
fields and for the transportation of inputs and outputs 
to and from the markets. Indirect energy use includes 
energy utilization for the manufacture of fertilizers 
and pesticides.
 According to the Ministry of Petroleum and Natural 
Gas 2012/13 statistics, the agricultural sector in India 
is the third major consumer of diesel, accounting for 
13% of the total consumption. At present, two kinds 
of diesel fuel are consumed in India: high-speed diesel 
(HSD), which is used in automotive applications, and 
light diesel oil (LDO), which is used in stationary 
applications. The estimated consumption of HSD in 
agriculture was recorded to be 0.575 MT in 2014/15, 
while that of LDO was around 1000 tonnes.
 The fertilizer industry is one of the largest consumers 
of primary commercial energy. The production of 
nitrogenous fertilizers is highly energy intensive. The 
production of nitrogenous fertilizers was around  
22.593 MT, while that of phosphatic fertilizers was 
around 3.445 MT in 2014/15 (MoF 2016). The 
energy scenario of India’s agriculture sector, water 
efficiency in agriculture, agriculture planning, and 
other topics are discussed in Chapter 6. 

Industry

The index of industrial production (IIP) has shown 
a fluctuating trend. Industrial growth in 2008/09 
was 2.5%. It peaked at 8.2% in 2010/11 and then 
declined to 2.8% in 2014/15 (DIPP 2016). A sector-
wise break-up shows a growth of 1.4% in the mining 
and quarrying sector, 2.3% in the manufacturing 
sector, and 8.4% in the electricity sector in 2014/15 
(DIPP 2016).
 The steel sector is regarded as one of the major 
industries in India. It contributes nearly 2% to 
India’s GDP. On an average, the annual production 
of iron and steel in the country is around 90 MT. 
During 2014/15, the installed production capacity 
of crude steel was 109.85 MT per annum (MTPA) 
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(MoS 2016). Over the past 5 years, crude steel 
production has grown at a CAGR of 6.2%. After steel, 
aluminium is the second most widely used metal. 
The per capita consumption of aluminium in India 
is among the lowest in the world. During 2013/14, 
the total installed capacity of aluminium in India 
was 1.9 MTPA. The world average for the specific 
energy consumption (SEC) for primary aluminium 
production stood at 14 239 kWhAC/tonne in 2015 
(World Aluminium 2016).
 At present, India is the third largest producer 
of fertilizers in the world. In 2014/15, the fertilizer 
industry had an installed production capacity of 20.753 
MTPA for nitrogenous nutrients and 8.332 MTPA 
for phosphatic nutrients (MoCF 2015). The textile 
industry contributes 4% to the country’s GDP and 
accounts for 14% of the total industrial production. 
Energy cost accounts for almost 15%–20% of the 
production cost in the textile industry.
 On an average, the energy cost in cement plants 
accounts for 35%–45% of the total production cost. 
There are around 210 large cement plants in India 
with an installed capacity of 350 MTPA and more 
than 350 mini cement plants with a capacity of 
11.10 MTPA (DIPP 2016). The paper industry in 
India comprises 813 paper mills, producing nearly 
14.99 MT of paper, newsprint, and paperboard 
per annum, which is nearly 3.7% of the total world 
paper production (DIPP 2016). 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.

Transport

India’s transport system is one of the world’s largest 
transport systems. It has the second largest road 
network in the world, covering an area of 5.23 million 
km (as of 2013) (MoRTH 2015a). The transport 
sector contributes 4.8% to India’s GDP. The sector 
is very energy intensive with roads, railway, shipping, 
and aviation being the major energy consuming 
subsectors. Out of these, road transport is the 
major consumer of HSD, followed by railways and 
shipping. The transport sector accounted for 70% 
of the total diesel consumption in the country in 
2012/13 (PPAC 2013).
 The contribution of road transport to India’s GDP 
was recorded at 3.1% in 2013/14 (MoRTH 2015b). 

Road transport accounts for around 66.28% of 
diesel consumption in India (PPAC 2013). Petrol 
consumption increased by 11.36% in 2014/15 
(19.08 MT) compared to 2013/14 (17.13 MT), 
whereas the consumption of LPG decreased from 
0.19 MT in 2013/14 to 0.16 MT in 2014/15 
(MoPNG 2015b).
 Indian Railways is one of the largest railway 
networks in the world; its contribution to India’s 
GDP was 0.9% in 2013/14 (MoRTH 2015b). The 
consumption of electricity by the railway sector for 
locomotive services was 15 742.89 million kWh in 
2014/15. In addition, the railways consumed 2503.38 
million kWh in the same year for purposes other 
than traction, including manufacturing units. The 
consumption of HSD for locomotive services was 
2856.185 million litres in 2014/15 (MoR 2016). 
Direct consumption of coal by the railways has 
become negligible because of the phasing out of steam 
locomotives. The consumption of coal for locomotive 
services was 0.001 MT in 2014/15 (MoR 2016).
 Despite water transport receiving far less traffic 
compared to roads or railways, it is one of the most 
environment-friendly, cost-effective, and efficient 
modes of transportation. During 2014/15, the 
shipping sector consumed 0.343 MT of HSD, 
2090 tonnes of LDO, and 0.334 MT of furnace oil. 
The aviation sector in India has grown phenomenally 
in recent years. Its overall consumption of aviation 
turbine fuel (ATF) increased to 5.58 MT in 2014/15, 
showing a compared growth of 1.3% to its 2013/14 
value (MoPNG 2012, 2015b). 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

Universal access to affordable, reliable, and modern 
energy has been recognized in the Sustainable 
Development Goals (SDGs). More than 1200 
million people worldwide lack access to affordable 
basic energy services for effective lighting and clean 
cooking. In 2013, 237 million people in India did not 
have access to electricity and more than 800 million 
people were dependent on solid biomass for cooking 
(IEA 2015).
 According to the 68th round of National Sample 
Survey, electricity constitutes 50% of the household 
fuel expenditure for urban households and 22% 
for rural households. Kerosene and LPG are the 
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key petroleum products used by households for 
cooking and basic lighting. The LPG domestic 
customers of oil marketing companies increased by 
approximately 105%, from 886.42 customers in 2006 
to 1819.02 customers in 2015 (MoPNG 2016b). The 
Government of India has undertaken many initiatives 
to improve energy access. An online monitoring 
system called “GARV” has been launched to track 
the progress of village electrification. As part of 
the Pradhan Mantri Ujjwala Yojana, 5 crore below 
poverty line households will get free LPG connections. 
Chapter 9 highlights India’s position on household 
energy access, including village electrification, 
sector-wise electricity consumption, and policies and 
regulations for modern energy access to households.

Environment
In the past few decades, India has witnessed robust 
growth, and as a result the burden on the local and 
global environment has increased. Keeping this 
in mind, it becomes vital for the country to seek 
solutions and be prepared to tackle the existing and 
future environmental issues. As per the 2016 World 
Health Organization (WHO) statistics, 23% of the 
global deaths are linked to environmental pollution.
 Air pollution caused due to the ambient 
concentration of PM10 is a major concern in the 
metropolitan areas of India. In 2015, 81% of the 
National Air Quality Monitoring Programme (NAMP) 
stations in these areas exceeded the annual average 
National Ambient Air Quality (NAAQ) standards of 
60 μg/m3. Moreover, PM2.5 and NOx concentrations 
in 12% and 21% of the NAMP stations, respectively, 
exceeded the annual average NAAQ standards of 
40 μg/m3 for both PM2.5 and NOx.
 According to the Ministry of Water Resources 
(MoWR), India is dependent on 4% of the world’s 
renewable water resources (CWC 2014). Estimates 
also indicate that the total amount of surface 
and groundwater resources available in India is 
around 1869 BCM, although around 40% of this 
is not available for use because of geological and 
topographical reasons and only about 1123 BCM 
water can be put to beneficial use (MoWR 2008). 
Out of the assessed average annual utilizable water, 
433 BCM is available from groundwater resources 
(CWC 2015). At present, around 2500 water quality 
monitoring stations are functioning across the country 
under the National Water Quality Monitoring 

Programme. Therefore, controlling water pollution 
to maintain water quality standards is very important.
 With an increase in the population, the amount of 
solid waste generated has also increased in India. A 
majority of cities in the country are struggling with 
solid waste disposal management. According to the 
Central Pollution Control Board (CPCB), 127 486 
tonnes per day (TPD) of municipal solid waste (MSW) 
was generated in India during 2011. According to the 
CPCB 2012 statistics, among the Indian states, West 
Bengal generated the highest solid waste per day at a 
record of 12 557 MT, closely followed by Tamil Nadu 
with 12 504 MT. As per the Global E-Waste Monitor 
2014, India was the fifth largest producer of e-waste 
in the world, discarding 1.7 MT of electronic and 
electrical equipment.
 Forests provide food, fodder, water, and shelter 
to not only to humans but also to a wide range of 
species inhabiting the planet. According to the Forest 
Survey of India (FSI), India has a total forest cover of 
701 673 km2 (21.34% of TGA or total geographical 
area), while the tree cover is estimated at 92 572 km2 
(2.82% of TGA) (FSI 2015). Further information on 
the state of environment and various interventions that 
are in practice in India are discussed in Chapter 10.
 Over the past few years, climate change has emerged 
as an issue of global importance. According to the Fifth 
Assessment Report (AR5) of the Intergovernmental 
Panel on Climate Change (IPCC), the current 
emission trajectories point towards a “likely” increase 
of 3.2–5.4°C in the mean temperature by 2100 above 
the pre-industrial levels. However, a rise of 2.7–3.6°C 
in the physical temperature by 2100 has been projected 
in some latest studies after the submissions of the 
INDCs by the countries. The all-India maximum and 
minimum temperatures have increased by 0.71°C and 
0.27°C per 100 years, respectively, for the analysis 
period 1901–2007 (MoEFCC 2010).
 The greenhouse gas (GHG) emissions from 
the energy sector in India are estimated to be 
1510 MtCO2e. This accounted for 80% of the GHG 
emissions, including land use, land-use change 
and forestry (LULUCF), and 71% of the total 
GHG emissions (excluding LULUCF) in 2010 
(MoEFCC 2015). Observed climate trends, GHG 
emission trends, government initiatives to address 
climate change, and other topics are discussed in 
Chapter 11.
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Sustainable Development Goals and India 
The United Nations General Assembly in its 70th 
session in September 2015, approved the Outcome 
Document titled “Transforming our world: the 
2030 Agenda for Sustainable Development” and 
announced a set of 17 SDGs and 169 targets to 
stimulate sustainable development action over the next 
15 years. The agenda highlights poverty eradication, 
combating inequalities, promoting gender equality, 
and empowerment of women and girls as the ambient 
goals. It has at its core the integration of the economic, 
social, and environmental dimensions of sustainable 
development. Dedicated goals that relate to energy 
and environment are a notable faculty of SDGs. 
The Addis Ababa Action Agenda that came out of 
the Third International Conference on Financing 
for Development is intended to guide policies and 
actions to support the implementation of the 2030 
development agenda and SDGs.
 Chief statisticians from member states are working 
on the identification of targets with the aim to have 
two indicators for each target, which will result in 
approximately 300 indicators, including for targets 
that cover cross-cutting issues. The follow-up and 
review process will be presented in an annual SDG 
Progress Report to be prepared by the Secretary-
General. The annual meetings of the High-level 
Political Forum on Sustainable Development will 
play a central role in reviewing progress towards the 
SDGs at the global level.
 In India, NITI Aayog has been designated as 
the nodal body that will monitor, coordinate, and 
ensure implementation of the SDGs. In consultation 
with the Ministry of Statistics and Programme 
Implementation, the Aayog has made a draft mapping 
of the goals and targets to identify nodal and other 
ministries. Table 2 gives an overview of the SDGs 
with respective nodal agencies as identified in the 
draft mapping document available on the NITI 
Aayog website. It can be seen from the table that 
the ministries which will provide nodal support for 
energy- and environment-related goals include the 
Ministry of Power; Ministry of Environment, Forest 
and Climate Change; Ministry of Earth Sciences; 

Ministry of Urban Development; and Ministry of 
Water Resources, River Development and Ganga 
Rejuvenation.
 With regarding to SDGs and energy and 
environment data, the following key points are 
relevant for decision-making and policy in India:
•	 There	is	a	need	to	report	energy	more	holistically	

in terms of energy supply and demand, energy 
conservation, and access.

•	 There	 is	 an	 urgent	 need	 to	 scale	 up	 existing	
efforts related to the collection of environment 
data.

•	 There	 is	 a	 need	 to	 set	 up	 state-specific	 nodal	
agencies that would be responsible for data 
collection and reporting.

•	 There	is	a	need	to	monitor	finance	for	climate,	
biodiversity and other environmental issues.

Moving ahead
India’s sustainable development trajectory would 
need to consider implications on the state of energy 
consumption and natural resources. Development 
challenges will be coupled with the reality of climate 
change and energy security requiring innovative 
policy research to define the pathway towards serious 
and enduring solutions impacting not only change 
but also improvement. TERI Energy & Environment 
Data Diary and Yearbook (TEDDY) seeks to support 
policy research and decision-making by providing 
policymakers and researchers with facts and data that 
can be further 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 
through chapters on coal and lignite, petroleum 
and natural gas, power, and renewable energy. The 
information on energy demand is covered in industry, 
transport, and household energy. The section on 
local and global environment discusses the state 
of environment in India and climate change. The 
publication also provides a review of government 
policies and contributes to the latest policy discourse 
that has implications on the energy and environment 
sector of India.
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Table 2 Sustainable Development Goals and nodal agencies for India

Sl. No. Short name Description Nodal ministry/ministries in India as listed by NITI Aayog

Goal 1 No poverty End poverty in all its forms everywhere Ministry of Rural Development

Goal 2 No hunger End hunger, achieve food security and improved 
nutrition, and promote sustainable agriculture

Ministry of Agriculture and Farmers Welfare

Goal 3 Good health Ensure healthy lives and promote well-being for all 
at all ages

Ministry of Health and Family Welfare

Goal 4 Quality education Ensure inclusive and equitable quality education 
and promote lifelong learning opportunities for all

Ministry of Human Resource Development

Goal 5 Gender equality Achieve gender equality and empower all women 
and girls

Ministry of Women and Child Development

Goal 6 Clean water and 
sanitation

Ensure availability and sustainable management 
of water and sanitation for all

Ministry of Water Resources, River Development and 
Ganga Rejuvenation 

Goal 7 Sustainable energy Ensure access to affordable, reliable, sustainable, 
and modern energy for all

Ministry of Power

Goal 8 Good jobs and 
economic growth

Promote sustained, inclusive, and sustainable 
economic growth, full and productive employment 
and decent work for all

Ministry of Labour and Employment

Goal 9 Innovation and 
infrastructure

Build resilient infrastructure, promote inclusive and 
sustainable industrialization, and foster innovation

Ministry of Commerce and Industry

Goal 10 Reduced inequalities Reduce inequality within and among countries Ministry of Social Justice and Empowerment

Goal 11 Sustainable cities 
and communities

Make cities and human settlements inclusive, safe, 
resilient, and sustainable

Ministry of Urban Development

Goal 12 Responsible 
consumption

Ensure sustainable consumption and production 
patterns

Ministry of Environment, Forest and Climate Change

Goal 13 Climate action Take urgent action to combat climate change and 
its impacts*

Ministry of Environment, Forest and Climate Change

Goal 14 Life in water Conserve and sustainably use oceans, seas, and 
marine resources for sustainable development

Ministry of Earth Sciences

Goal 15 Life on land Protect, restore, and promote sustainable use 
of terrestrial ecosystems, sustainably manage 
forests, combat desertification, and halt and 
reverse land degradation, and halt biodiversity loss

Ministry of Environment, Forest and Climate Change

Goal 16 Peace and justice Promote peaceful and inclusive societies for 
sustainable development, provide access to 
justice for all, and build effective, accountable, and 
inclusive institutions at all levels

Ministry of Home Affairs

Goal 17 Partnerships for 
goals

Strengthen the means of implementation and 
revitalize the global partnership for sustainable 
development

Ministry of Finance, Ministry of Science and Technology, 
Ministry of External Affairs, Ministry of Commerce and 
Industry, Ministry of Environment, Forest and Climate 
Change, Ministry of Statistical Planning and Implementation

* Acknowledges that the United Nations Framework Convention on Climate Change is the primary international, intergovernmental forum for negotiating the global 
response to climate change.
Sources Compiled from Sustainable Development Knowledge Platform. Details available at https://sustainabledevelopment.un.org/ and NITI Aayog (2016) 
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