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Introduction
India is currently the fourth largest consumer of 
primary energy in the world after China, United 
States of America, and Russian Federation 
(BP 2015). The total primary energy supply in the 
country for 2012/13 was around 320 million tonnes 
of oil equivalent (MTOE). Coal continues to be the 
dominant fuel, with a share of 57% in the total primary 
energy supply. India’s human development index for 
2014 was 0.609, which placed the country in the 
medium human development category and at 130th 
position among the 188 countries (UNDP 2015). 
Given the correlation between energy access and 
human development, access to energy is at the core of 
India’s policy making.
 The Environmental Performance Index (EPI)1, 
developed for 178 countries, placed India at the 
155th position in the world in terms of the highest 
average exposure to fine particulate matter (PM2.5) 
(EPI 2014). Occupying 2.4% of the world’s land 
area, India is home to one-sixth of the total plant 
species in the world (MoSPI 2013). Out of the 34 
biodiversity hotspots in the world, four are present in 
India: the Himalayas, the Western Ghats, the North 
East, and the Nicobar Islands. India’s environmental 
jurisprudence is evolving with the intent to strike a 
balance between economic growth and environment. 
With growing energy and resource demand and the 
growing emphasis on environmental consequences, 
there is a need for a coordinated and effective 
institutional framework for sustainable development 
in India.

 The Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) predicts water 
stress and food shortage in South Asia in the future 
(IPCC 2014). For countries such as India, sustainable 
development is the basis for assessing climate change 
responses. The Intended Nationally Determined 
Contribution (INDC) submitted by the Government 
of India includes adaptation, mitigation, requirement 
for finance, technology transfer, and capacity building. 
As per the submitted INDC, India aims to reduce 
the emission intensity per unit of its gross domestic 
product (GDP) by 33%–35% by 2030 from the 2005 
level and achieve 40% of electric power installed 
capacity from non-fossil fuels by 2030 (GoI 2015). 
At the 21st Conference of Parties of the United 
Nations Framework Convention on Climate Change 
held in Paris, India emphasized on climate justice, 
carbon space for equitable growth and the principle 
of Common but Differentiated Responsibility.
 The Government of India has revised the 
renewable energy capacity target to 175 000 MW 
till 2022, comprising 100 000 MW solar, 60 000 
MW wind, 10 000 MW biomass, and 5000 MW 
small hydropower (SHP). The National Smart Grid 
Mission in the power sector has been established to 
plan and monitor the implementation of policies and 
programmes related to smart grid activities in India 
(MoP 2015). Clean energy cess has been increased 
from `100 to `200 per tonne of coal to finance clean 
environment initiatives. The Government of India has 
established the National Adaptation Fund on Climate 
Change (NAFCC) with the objective to assist state 
and union territories that are particularly vulnerable 
to the adverse effects of climate change in meeting the 
cost of adaptation (PIB 2015a).

1	 A	metric	that	ranks	countries	on	the	basis	of	their	performance	on	high-priority	environmental	issues	in	two	broad	policy	areas:	protection	of	human	health	against	
environmental	harm	and	protection	of	ecosystems.
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Table 1 Final commercial energy consumption (in MTOE) in India by sector

Sector 1980/81 1985/86 1990/91 1995/96 2000/01 2005/06 2009/10 2010/11 2011/12 2012/13

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

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

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)

80.30

Residential 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

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

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

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

*This comprises energy spent in other activities, which include miscellaneous uses and mining. 
**Non-energy uses exist only for naphtha and natural gas sectors since both these 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 TERI (various years); CEA (2013); MoPNG (2013); MoC (2014)

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.

Sources of energy supply in India

Coal and lignite

In terms of the total commercial energy supplied, 
as well as the installed power generation capacity, 
coal forms the largest source of energy in India 
with 60% of the installed capacity in the country. 
Coal production has witnessed an upward trend. In 
2014/15, the production of raw coal was 612 MT at a 
year-on-year growth of 8.25%, which was higher than 
the production of the last 4 years combined. According 
to the estimates of the Coal Controller’s Organisation, 
coal production has seen a considerable jump from 
407 MT in 2005/06 to 612 MT in 2014/15. The 
two most prevalent methods of coal mining in India 
are opencast mining and underground mining. The 

share of opencast mining in total raw coal production 
grew to 92.09% in 2014/15; however, the share of 
underground mining fell from 14.98% in 2005/06 to 
7.91% in 2014/15.
 Coal import has risen in India, especially in 
non-major ports. The capacity of ports to handle 
coal traffic, better evacuation facilities in non-major 
ports, and proximity of thermal power plants to the 
ports are believed to be some of the factors for the 
rise of coal import at these ports. There have been 
important developments related to coal pricing. 
The Cabinet Committee of Economic Affairs 
approved the proposed pass-through mechanism 
in June 2013, allowing power producers to pass 
on higher cost of imported coal to consumers, 
contrary to the previous planned price-pooling 
mechanism. Other topics, including the Coal Mines 
(Special Provision) Act,  2015, policies and regulatory 
issues, coal transportation, and environmental and 
socio-economic challenges associated with coal mine 
exploration, are discussed in Chapter 3.

Petroleum and natural gas

Production of crude oil witnessed a decline of 
0.53% from 37.7 MT in 2013/14 to 37.5 in 2014/15 
(MoPNG 2015). Production in offshore fields saw 
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Commercial energy flows in India: Explanation for the Sankey diagram (Figure 1)

1. The net availability of natural gas refers to that 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 net availability of natural gas

Production 36.61

+ Imports 16.20

− LPG extraction from natural gas  2.41

− Flaring of natural gas 0.81

− Petroleum refining 8.10

− Own use 3.29

Net availability of natural gas 38.20

Source MoPNG (2013)

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 net availability of coal and lignite

Production of coal and lignite 209.58

+ Imports of coal 94.74

− Exports of coal 1.47

+ Stock changes 3.88

− Own use* 0.16

− Coal washery rejects 3.98

Net availability of coal and lignite 302.59
*Own use refers to the amount of coal consumed in collieries for their own consumption.

Source MoC (2013)

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 petroleum products in MTOE is given in Table C.

Table C Formula for estimating net availability of petroleum products

Crude throughput 219.21

− Refinery boiler fuel 18.35

+ Imports of petroleum products 16.48

− Exports of petroleum products 65.91

+ Stock changes – 25.42

+ LPG extracted from natural gas 2.41

Net availability of petroleum products 128.4

Source MoPNG (2013)

4. Energy loss from 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).
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Table D Calculation of energy loss from generation

Conversion losses in power generation 132.50

+ Auxiliary consumption in power stations 5.85

+ Transmission and distribution losses 18.25

Total energy loss from power generation 156.60

Note Final consumption of electricity across commercial, residential, agricultural, industrial, transport, and other energy and non-energy sectors is 61.58 MTOE 
(CEA 2014).  

5. The net availability of nuclear, renewable, and hydropower sources is the total electricity generated from these sources. 
Nuclear, renewable, and hydropower sources generated 2.83, 5.09, and 9.79 MTOE of energy, respectively (CEA 2014).

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 (2014); MoC (2013); and MoPNG (2013). 
The final energy consumption across various sectors in India for 2012/13 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

Agricultural — 0.16 9.69 12.68 22.53

Industrial 118.68 0.97 29.39 22.17 171.21

Transport — 0.33 78.75 1.21 80.30

Residential — 2.49 23.01 15.80 41.30

Commercial — 0.02 1.36 6.26 7.64

Other energy uses 6.73 0.61 5.35 3.46 16.16

Non-energy uses — 12.49 12.56 — 25.04

a major decline. Oil and Natural Gas Corporation’s 
plan to increase production using improved oil 
recovery and enhanced oil recovery techniques 
seems to be the reason behind the increased offshore 
production of 0.7 MT from its fields. India imported 
189 MT of crude oil in 2014/15 (MoPNG 2015). 
The demand for petroleum products is increasing 
in India. Considering the increase in consumption, 
the exports of petroleum products fell by 4 MT in 
2014/15. While India is a net importer of crude oil, 
it is also one of the largest exporters of petroleum 
products in the world. 
 The production of petroleum products marginally 
increased from 220.19 MT in 2013/14 to 221 MT 
in 2014/15. Total consumption of petroleum products 
rose by 6.4 MT to 182.7 MT in 2014/15 over the 
2013/14 levels. Natural gas production in India 
declined for the fifth consecutive year, with a 
production of 33.65 billion cubic metres (BCM) in 
2014/15 as against 35.4 BCM in 2013/14. 

 Chapter 4 discusses pricing of petroleum products, 
natural gas imports, natural gas pricing, liquefied 
natural gas terminals, and other topics. The chapter 
also discusses unconventional fossil fuels and shale gas. 

Power

As on 31 March 2015, the total installed capacity of 
the power sector in India was 271 GW, representing 
an increase of about 11% during 2014/15. With 
thermal power having the largest share of 84% in the 
total installed capacity (this excludes renewables), 
nearly 87% of the total thermal installed capacity in 
the country is accrued to coal. 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 (CEA 2014).
 The electricity generated from captive generating 
units during 2012/13 was 144 billion units (BU) as 
against 134 BU in 2011/12. Here again, coal accounts 
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for a major share of 84% in total electricity generation 
from captive plants, followed by gas, diesel, wind, 
and hydropower (CEA 2014). India has an extensive 
network of transmission and distribution of power. 
About 3 860 110 circuit km of lines operate at 
different voltages, and the length of distribution lines 
up to 500 V is 5 220 446 circuit km. The transmission 
and distribution lines grew by 4% during 2012/13 
(CEA 2014). The electricity lost in transformation, 
transmission, and distribution system, including 
unaccounted electricity, was around 23% of the total 
available electricity in 2012/13 as against 23.65% 
of the total available electricity (CEA 2014). For 
2012/13, the all-India energy sales were 708 BU. 
The industrial sector has been the highest consumer, 
accounting for 35% of the total electricity sold by 
utilities; this is followed by the domestic sector 
(26%) and agriculture (21%). Although there has 
been improvement in power supply position, the 
Indian power sector continues to face energy and 
peak shortages. Other topics, including policies, 
programmes, regulations, and power sector reforms, 
are discussed in Chapter 5.

Renewable energy sources

Of the total installed power generation capacity, the 
share of renewables is around 13.2%. The off-grid 
applications of renewable energy systems in India 
include biomass gasification, biogas technology, 
solar photovoltaic, 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 solar photovoltaic, solar 
thermal, and SHP plants.
 So far the largest renewable energy system in India 
is that of wind power, reaching 24 088.36 MW of 
the installed capacity. Also, India is ranked fifth in 
the world for its wind installations (REN21 2015). 
The Government of India has announced plans for 
attracting investments worth $100 billion in the 
renewable energy sector over the next few years, 
along with the proposed revision of the National 

Solar Mission targets to 100 GW, as compared to 
the previous target of 22 GW by 2022.2 The National 
Wind Energy Mission is expected to be launched 
soon, and the government has announced the target 
of doubling the installed wind power capacity to 
40 GW by 2019.
 India has witnessed a fairly good growth in 
renewable energy owing to supportive government 
policies, increasing costs of conventional energy, 
reductions in the cost of renewable energy technology, 
and economies of scale in manufacturing. The status 
and potential of several renewable energy technologies 
in the context of India are discussed in Chapter 6. 

Nuclear power

India has a booming and largely indigenous nuclear 
power programme, and the country expects to have 
14 600 MWe of nuclear capacity on line by 2024. The 
country aims to supply 25% of electricity from nuclear 
power by 2050.3 India’s fuel scenario marked by the 
shortage of fossil fuels is driving the nuclear investment 
for electricity. India’s nuclear power strategy depends 
on a three-stage development programme involving 
conventional nuclear reactors, fast breeder reactors, 
and thorium-based reactors. Successful transition 
to thorium-based reactors will enable us to explore 
India’s vast thorium resources, thus becoming much 
more energy independent beyond 2050. In the past, 
the expansion of India’s atomic energy capacity was 
limited due to the lack of domestic uranium and 
the difficulty in obtaining the international supply 
of uranium fuel because of restrictions imposed by 
the Nuclear Suppliers Group. However, with these 
restrictions being lifted now, faster expansion of 
nuclear generation capacity is expected.4

 The current installed nuclear power capacity in 
India is 5780 MW, and it is expected to increase to 
10 080 MW by 2019. India is ranked 12th in terms 
of power generation from nuclear source as per 
data published in May 2015 by the Power Reactor 
Information System (PRIS) of the International 
Atomic Energy Agency (IAEA). India has signed 
nuclear agreements with the USA, France, Russia, 
Namibia, Mongolia, Republic of Korea, Argentine 
Republic, United Kingdom, Republic of Kazakhstan, 
Canada, Sri Lanka, and Australia (PIB 2015b).

2	 Details	available	at	<www.pv-tech.org/news/india_to_boost_national_target_to_100gw_by_2022>,	last	accessed	on	7	January	2016
3 Details	available	at	<www.world-nuclear.org/info/Country-Profiles/Countries-G-N/India/>,	last	accessed	on	7	January	2016
4 Details	available	at	<http://planningcommission.nic.in/plans/mta/11th_mta/chapterwise/chap15_energy.pdf,	last	accessed	on	7	January	2016
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Hydropower
In India, hydropower projects are usually 
categorized into two segments: small and large 
hydro. Hydro projects up to 25 MW capacities have 
been 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. Power 
generated from LHP is expected to play an important 
role in supplementing the conventional power 
generation and meeting energy needs, especially for 
regions with good hydro potential. India’s installed 
capacity of hydro is 42 283.42 MW.5  As against the 
all-India target of 10 897 MW under the Twelfth 
Five-year Plan, 3311.02 MW of hydro capacity has 
been achieved (as on August 2015). 

Sources of energy demand in India
Agriculture

Agriculture occupies a significant position in India’s 
society and economy as it provides livelihood and 
employment to more than 54% of the population 
(Census of India 2011) and contributes around 13.9% 
to the GDP (MoA 2015). The agriculture sector 
has major implications for the overall demand and 
supply of energy in India. The share of total electricity 
consumption by the agriculture sector increased from 
81 673 GWh in 2001/02 to 159 144 GWh in 2013/14 
(CEA 2015). Energy use in agriculture at the farm 
level can be categorized as either direct or indirect. 
Direct energy use in agriculture is in the form of 
diesel and electricity to operate mobile and stationary 
equipment/machinery to prepare fields, plant and 
harvest crops, and transport inputs and outputs to 
and from markets. Indirect energy is consumed off the 
farm for the manufacture of inputs such as fertilizers 
and pesticides.
 In the agriculture sector of India, high-speed diesel 
(HSD) is steadily replacing light diesel oil (LDO), 
which is used in stationary applications. Diesel is used 
in tractors, power tillers, and pump sets. Agriculture 
sector accounts for 0.63% of total HSD consumption 
in India. The energy scenario of India’s agriculture 
sector, water efficiency in agriculture, agriculture 
planning, and other topics are discussed in Chapter 7.

Industry

The index of industrial production has shown a 
fluctuating trend over the last few years. Industrial 
growth peaked at 15.5% in 2007/08 (manufacturing 
growth rate was 18.4%) and then declined to 2.5% in 
2008/09. It, however, recovered and further improved 
to 8.2% in 2010/11, followed by deceleration to 
2.9% in 2011/12 and 1.1% in 2012/13. Industrial 
production again moderated, recording a negative 
growth of (−) 0.1% in 2013/14. The specific energy 
consumption (SEC) in 2014 for primary aluminium 
production for Asia, excluding China, was 14 714 kWh 
alternating KWhAC/tonne, as compared to the world 
average of 14 289 KWhAC/tonne. There is a large 
scope for improving energy efficiency in aluminium 
production.
 The steel sector contributes nearly 2% to India’s 
GDP. India is the fourth largest producer of crude 
steel and the largest producer of direct reduced iron 
or sponge iron in the world. The domestic demand 
for total finished steel grew at the rate of 8% annually 
between 1991/92 and 2010/11. The average SEC of 
Indian steelmaking units is 7.18 Gcal/tcs (30 GJ/tcs), 
which is almost twice the world’s leading plants.
 Fertilizer production consumes approximately 
1.2% of the world’s total energy on an annual basis. 
The Indian fertilizer industry is comparable to the 
best in the world in terms of efficiency, capacity 
utilization, energy consumption, and utilities such 
as power and water. The new fertilizer plants are 
comparable to the best in the world and have been 
able to bring down the energy consumption in urea 
production from about 9% in 1987/88 to 6.04% in 
2013/14. The textile industry is energy intensive with 
the wet processing or dyeing operation consuming 
almost 50% of the energy in a composite mill. Boilers 
and spinning plants consume most of the energy in the 
textile industry. With effective energy conservation 
measures, there is a large scope for saving energy in 
textile mills.
 Energy cost accounts for 35%–45% of the 
production cost in cement plants; this makes cement 
industry energy intensive. The average electricity 
consumption is about 80 kWh per tonne of cement. 
The best thermal and electrical energy consumption 
currently achieved by the Indian cement industry is 
about 667 kcal/kg clinker and 67 kWh/tonne cement, 

5	 Details	available	at	<www.cea.nic.in/reports/monthly/executivesummary/2015/exe_summary-09.pdf>,	last	accessed	on	30	September	2016
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which are comparable to the best reported figures 
of 660 kcal/kg clinker and 65 kWh/tonne cement in 
developed countries such as Japan. In the chlor-alkali 
industry, the average operating SEC declined from 
3351 kWh/tonne in 1990/91 to 2350 kWh/tonne in 
2009/10 (SSEF 2013).
 The pulp and paper industry is also highly 
energy intensive, and usually energy cost accounts 
for about 16%–25% of the total cost of production 
of paper. The SEC of integrated wood-based plants 
is 23–37 GJ/tonne compared to 18–22 GJ/tonne of 
paper internationally. With the adoption of energy 
conservation measures such as the delignification 
process in pulping and the use of pressure screens 
instead of centrifugal screens, the Indian pulp and 
paper industry can achieve better energy efficiency. 
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 8. 

Transport

India’s transport system is one of the world’s 
largest transport systems, covering a land area of 
3.3 million km2 and serving a population of more 
than 1.21 billion (Census of India 2011). The 
transport sector contributed 5.7% to the country’s 
GDP in 1999/2000, and the contribution further 
increased to 6.6% in 2010/11.6 The sector is also a 
key energy-consuming sector; it consumed 34.24% of 
the total volume of petroleum products consumed in 
India in 2009/10 (MoPNG 2012). Of all the products 
consumed, HSD consumption was the maximum. 
The transport sector consumed 59.1% (33.74 MT) of 
the total HSD consumption (56.32 MT) in 2009/10 
(MoPNG 2012).
 India has the second largest road network 
(3.33 million km) in the world. Road transport 
contributed 4.8% to India’s GDP in 2011/12. 
Within the transport sector, the road sector is the 
largest consumer of petroleum products. The sector 
now accounts for the largest share (72%) of HSD 
consumption in India (MoPNG 2012). Indian 
Railways is one of the largest rail networks in the 
world, with a network of 65 436 route km and a 
running track length of 89 236 km (MoR 2014). 

Rail transport is six times more energy efficient and 
four times more economical than road transport. 
The consumption of HSD in locomotive services 
increased from 2699.6 million litres in 2011/12 to 
2780.9 million litres in 2013/14 (MoR 2015).
 Direct coal consumption by the railways is 
almost negligible because of the phasing out of 
steam locomotives. The consumption of coal for 
locomotive services was 0.001 MT in 2013/14 
(MoR 2015). Indian Railways has been striving to 
bring environment-friendly initiatives and save fuel 
over the years. Maritime transport handles more 
than 90% by volume and 70% by value of India’s 
trade. During 2010/11, the shipping sector consumed 
0.56 MT of HSD, 0.004 MT of LDO, and 0.78 MT of 
furnace oil (MoPNG 2012). Other topics, including 
energy consumption trends in various transport 
sectors and key legislations and regulations in the 
sector, are covered in detail in Chapter 9. 

Household energy

Energy access is fundamental to the human 
development of a nation. More than 1200 million 
people worldwide lack access to affordable basic 
energy services for effective lighting and clean cooking. 
An estimated 791 million people still lack access to 
modern cooking methods (SE4ALL 2015). As per the 
recently released energy statistics of the Government 
of India, the domestic sector accounted for 22% 
of the total electricity consumed during 2013/14. 
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. Based on the balances report of 
International Energy Agency, India’s total residential 
consumption of energy for 2012 was close to 8.77% 
of the world’s total residential energy consumption.
 In India, 67.3% of households use electricity for 
lighting and 28.6% depend on LPG as fuel for cooking. 
Households in the rural areas of underdeveloped 
states are less reliant on electricity for lighting and are 
relatively more dependent on traditional biomass for 
cooking compared to the urban households of these 
states. However, according to a recent UN report, 
50 million people in India have gained access to 
electricity. The consumption of superior kerosene oil 
is declining and the consumption of LPG for domestic 
use is increasing.

6	 Details	available	at	<	http://indiabudget.nic.in/es2011-12/echap-10.pdf>,	last	accessed	on	7	January	2016 
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 Other topics, including village electrification, 
sector-wise electricity consumption, policies and 
regulations for modern energy access in households, 
are discussed in Chapter 10.

Environment
As India progresses, the need to find solutions to 
local and global environmental problems has become 
a priority. In India, ambient air pollution has been 
identified as the fifth largest cause of mortality 
(Atkinson, Cohen, Mehta, et al. 2011). Respirable 
suspended particulate matter is of prime concern as 
it exceeds the ambient air quality standards at 83% of 
locations (CPCB 2014). 
 Water is essential for survival, and groundwater 
pollution is becoming a crucial issue. Groundwater 
meets the water requirement of 55% of irrigational, 
85% of rural, and 50% of urban and industrial 
activities in the country. In India, 70% of surface 
water resources are contaminated by biological, toxic, 
organic, and inorganic pollutants (MoEF 2009). 
Water contamination weakens natural ecosystems 
that support human health, food production, 
and biodiversity (CAG 2012); therefore, water 
management has emerged as a key area of concern for 
the government. 
 As the urban population increased from 27.81% in 
2001 to 31.16% in 2011 (Census of India 2001, 2011), 
the amount of solid waste generated has also increased. 
Moreover, till February 2009, there were about 36 165 
hazardous waste generating industries, discharging 
about 6.2 MT of hazardous wastes every year. India 
is among the few countries that have developed a 
biogeographic classification for conservation planning 
and have mapped biodiversity-rich areas. As per the 
International Union for Conservation of Nature, India 
has 1039 threatened species. Forest cover in India has 
increased by 3775 km2 since 2013 (FSI 2015). For 
further details regarding the state of environment of 
India and the various interventions adopted in this 
regard by the government, refer to Chapter 11.
 Climate change has been accepted as a reality 
and is believed to be unequivocally and essentially 
driven by anthropogenic factors, as indicated in the 
Fifth Assessment Report of IPCC. The all-India annual 
mean temperatures have shown a significant warming 
trend of 0.51°C per 100 years (Kothawale, Munot, 
and Krishna Kumar 2010). The regional climate 
models for India, barring some parts in southern 

peninsular India, show a rise of 9%–16% in the future 
monsoon rainfall towards the end of the 21st century 
(MoEFCC 2012). The models project that even 
though the frequency of cyclones might decrease, 
the intensity of the cyclones occurring in the future 
would be higher than the present level. Absence of 
significant changes in the tracks of cyclones has been 
reported for the future climate simulations (MoEF 
2012).
 Carbon dioxide (CO2) contributes more than 90% 
to the total greenhouse gas (GHG) emissions in India 
owing primarily to fuel combustion. Along with the 
rise in absolute CO2 emissions, the world average of 
per capita emissions has risen from 4.88 tonnes per 
capita in 2012 to 5.10 tonnes per capita in 2013. 
India’s per capita CO2 emission is well below the 
global average at 1.6 tonnes CO2 per capita. 
 It is estimated that with 6.4% GDP (real) growth 
per year, GHG emissions (excluding land use, 
land-use change, and forestry) are projected to reach 
3.5 GtCO2e in 2020 and 5.0–5.1 GtCO2e in 2030. 
An inference can be drawn that a 40% increase 
in emissions from the 2010 levels by 2020 and a 
doubling of the 2010 levels by 2030 are expected in 
India. This growth in emissions is in sync with India’s 
2020 intensity pledge and INDC. 
 India has been actively participating in the 
multilateral negotiations under the United 
Nations Framework Convention on Climate 
Change (UNFCCC). India’s INDC submitted to 
the UNFCCC in response to the Conference of 
Parties decisions 1/CP.19 and 1/CP.20 for 2021–30 
communicates that India aims to reduce the overall 
emission intensity and improve energy efficiency of its 
economy over time and at the same time protect the 
vulnerable sectors of the economy and segments of 
the society. Observed climate trends, GHG emission 
trends, government responses to address climate 
change, and other topics are discussed in Chapter 12. 

Energy and environment in context of 
Sustainable Development Goals
At the United Nations Sustainable Development 
Summit 2015, heads of state as well as government 
and high-ranking representatives adopted the new 
global Sustainable Development Goals (SDGs). The 
sustainable development agenda with 17 goals and 169 
targets came into effect on 1 January 2016. The SDGs 
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will guide the global and national development policy 
agendas over the next 15 years. A quick comparison 
between the Millennium Development Goals 
(MDGs) and SDGs shows that SDGs are universal 
in nature and have specific goals related to energy, 
which were missing in the MDGs. The SDGs include 
the topics that were missing in the MDGs, such as 
arid and semi-arid, oceanic, mountain, grassland, and 
arctic ecosystems and desertification. The reality of 
climate change also gets reflected within the SDGs.
 In achieving the MDG targets, India has made 
significant progress in meeting goals such as those 
related to forestry and safe drinking water; however, 
it has not made sufficient progress on many 
environmental issues such as biodiversity loss and 
degradation of ecosystems. Therefore, India needs to 
develop appropriate and specific national indicators 
for the effective realization of SDG targets, which are 
measurable and accepted in entire India. Chapter 13 
discusses India’s energy and environment related 
goals, India’s MDG experience, and the development 
of SDGs.
 The build-up of primary and secondary pollutants 
has made ambient air pollution a prominent global 
threat to human health. According to the Fifth 

Assessment Report of the IPCC, “nearly all the 
non-CO2 climate-altering pollutants are health 
damaging, either directly or by contributing to 
secondary pollutants in the atmosphere”. The third 
goal of the 17 goals submitted to the UN General 
Assembly by the Open Working Group on Sustainable 
Development Goals aims at ensuring “healthy lives” 
and promoting “well-being for all at all ages”. It 
has nine sub-goals, and the sub-goal 3.9 targets a 
substantial reduction in the number of deaths and 
illnesses from hazardous chemicals, as well as air, water, 
and soil pollution and contamination, by 2030. There 
is a need for reporting and monitoring the impacts 
of environmental pollution. Indoor air pollution has 
emerged as a serious concern in rural India because 
of the dependence on traditional biomass for cooking 
and space heating and on kerosene or other liquid 
fuels for lighting. This concern can be warranted by  
the fact that in rural India only 11.4% of households 
use LPG for cooking (Census of India 2011). 
Chapter 14 discusses the impact of ambient and 
household air pollution on health at the global and 
national levels along with recommendations on policy 
measures to reduce the health impact of air pollution 
in the national context.
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