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TERI Energy and Environment Data Diary and Yearbook (TEDDY) is an annual 
publication brought out by The Energy and Resources Institute (TERI) since 1986. It 
is the only comprehensive energy and environment yearbook in India that provides 
updated information on the energy supply sectors (coal and lignite, petroleum and 
natural gas, power, and renewable energy sources), energy demand sectors (agriculture, 
industry, transport, residential, and commercial), and environment (local and global). It 
also provides a review of the government policies that have implications on energy and 
environment in India.

TEDDY 2017/18 gives an account of India’s commercial energy balances which 
provide comprehensive information on energy fl ows within different sectors of the 
economy and how they have been changing over time.  These energy balances and 
conversion factors are a valuable reference for researchers, scholars, and organizations 
working on energy and related sectors. After the introductory chapter, TEDDY is divided 
into sections on energy supply, energy demand, and local and global environment. 
The overall structure of this year’s TEDDY is different from the previous editions, with 
certain improvisations. One of the main highlights of TEDDY 2017/18 is the addition 
of four new chapters under the environment section. Thirty-third edition of TEDDY has 
been restructured to make it less prose intensive.

Graphs, fi gures, maps, and tables have been used in all chapters to explain facts, 
which make the book an interesting read. The publication is accompanied by a 
complimentary CD containing full text. The publication is often cited in international 
peer-reviewed journals and policy documents.
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Preface

The Energy and Resources Institute (TERI) 
takes pride in presenting the thirty-third 
edition of its flagship publication TEDDY 

(TERI Energy & Environment Data Diary and 
Yearbook), which provides the latest information and 
statistics in the energy and environment sectors in 
India. TEDDY serves as a ready reckoner for energy 
and environment related information and statistics 
sourced from government bodies, policy documents, 
and other secondary sources. 
 In this latest publication, energy supply is 
discussed through chapters on coal and lignite, 
petroleum and natural gas, power, and renewable 
energy. The section on energy demand extensively 
covers the major energy-consuming sectors of the 
economy: agriculture, industry, transport, and 
households. The section on environment contains 
the chapter on climate change along with the 
newly added chapters in this year’s publication on 
air quality and pollution, solid waste management, 
water resource management, and land and forest 
resource management. The publication also provides 
a review of government policies with implications for 
the energy and environment sectors and contains 
data tables providing enhanced information on the 
sectors covered. An updated commercial energy 
flow in India with explanations prepared by TERI 
researchers is an important aspect of this publication 
as it predicts the flow of net available energy and its 
consumption by demand sectors in the future.
 A key feature of the energy supply data is the 
increasing share of renewable energy in the electricity 
mix. Over the past decade, renewable energy has 
played a significant role in enabling energy access, 
growth of grid power, reducing consumption of fossil 

fuels, and aiding India in pursuing its low-carbon 
development path. India is gradually increasing the 
share of renewable energy sources in the electricity 
generation mix. The country has set a target of 
achieving 175 GW of renewable energy capacity by 
2022. Out of this, 69 GW has already been achieved 
till 31 March 2018. At the global level as well, 
countries are moving towards the sustainable use of 
energy to reduce risks associated with climate change 
and improve human well-being.
 For a sustained development, it is imperative to 
take into consideration the increasingly deteriorating 
environment and a growing scarcity of natural 
resources as energy choices made today would shape 
the course of development in the coming decades.
 TERI Energy & Environment Data Diary and 
Yearbook continues to be a much sought-after 
reference document across the world and it has been 
cited in government policy documents, scholarly 
articles, journals, and other peer-reviewed books in 
India and abroad.
 At TERI, we bring constant refinements to TEDDY 
with a view to enhance its value to policymakers, 
business organizations, academic institutions, and 
research scholars. Comments and suggestions from 
readers shall be appreciated as they would help us 
improve subsequent issues of this publication.

Dr Ajay Mathur
Director General

The Energy and Resources Institute (TERI)



TERI Energy & Environment Data Diary and 
Yearbook (TEDDY) is an annual publication brought 
out by The Energy and Resources Institute (TERI) 
since 1986. It provides updated information on 
energy supply sectors (coal and lignite, petroleum 
and natural gas, power, and renewable energy 
sources), energy-consuming sectors (agriculture, 
industry, transport, residential, and commercial), 
and environment (local and global). The publication 
uses interactive graphs, figures, maps, and tables to 
explain facts, which makes the book an interesting 
read. The publication also provides a review of the 
government policies that have implications for energy 
and environment.

 The data in the yearbook provide the latest 
available information at the time of compilation of 
the chapters. The analytical narrative supported by 
data has been well researched by sector experts at 
TERI. Care has been taken to ensure that continuity 
of information is maintained so that the readers can 
understand and analyse the trends and patterns of 
change in the energy and environment sectors over a 
period of time.

 The launch of TEDDY 2016/17 witnessed the 
presence of eminent people, including Dr Ajay 
Mathur (Director General, TERI), Mr Anand 
Kumar (Secretary, Ministry of New and Renewable 
Energy), Mr Ajay Shankar (Distinguished Fellow, 
TERI), Mr Pankaj Kumar (Secretary, Bureau of 
Energy Efficiency), Dr Arunabha Ghosh (CEO, 
Council on Energy, Environment and Water), Mr 
Suman Bery (former Chief Economist, Royal Dutch 
Shell), and Mr Chintan Shah (Director, Indian 
Renewable Energy Development Agency).

 The overall structure of this year’s TEDDY is 
different from the previous editions, with certain 
improvisations. One of the main highlights of 

TEDDY 2017/18 is the addition of four new chapters 
under the environment section. For the reference of 
our readers, the chapters of the publication are listed 
in the following table. 
Chapter 1: Energy and environment: an overview

Energy supply

Chapter 2: Coal and lignite

Chapter 3: Petroleum and natural gas 

Chapter 4: Power

Chapter 5: Renewable energy

Energy demand

Chapter 6: Agriculture

Chapter 7: Industry

Chapter 8: Transport

Chapter 9: Household energy

Local and global environment

Chapter 10: Air quality and pollution

Chapter 11: Solid waste management

Chapter 12: Water resource management

Chapter 13: Land and forest resource management

Chapter 14: Climate change

 The thirty-third edition of the publication, TEDDY 
2017/18, comes with several interesting changes. 
This year’s TEDDY has been restructured to make it 
less prose intensive. Besides, the publication includes 
more data represented with the help of infographics, 
thus making it more interactive and user-friendly. 
 We are hopeful that like all the previous editions of 
the publication, TEDDY 2017/18 would be of immense 
value to our readers, including policymakers, 
business organizations, academic institutions, 
research scholars, and development practitioners. 
Suggestions and comments from the readers shall 
be highly appreciated as they would help us improve 
subsequent issues of this publication.

About TEDDY 2017/18
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The thirty-third edition of TERI Energy and 
Environment Data Diary and Yearbook (TEDDY) 
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1EnErgy and 
EnvironmEnt: an 

ovErviEw

Overview of India’s energy mix
India's energy mix comprises both primary and 
secondary fuels, with coal and lignite capturing 
the major share. Consumption of coal and lignite 
remained almost unchanged between 2015/16 and 
2016/17, while natural gas consumption declined 
by 2% during the period. Electricity consumption 
across sectors rose by 6.5%, indicating the increasing 
electricity demand in the economy. 
 Figure 1 shows the fuel-wise energy consumption 
in India for 2016/17. 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 among all sectors.1 Petroleum products 
are majorly consumed by the transport sector, with 
high-speed diesel (HSD) accounting for 74% of 

the total fuel consumed in the sector. Electricity is 
majorly consumed by the industry sector (40%), 
which includes both utilities and non-utilities.2 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 2). The Sankey diagram is the visual 
representation of the country’s energy balance and it 
shows the contribution and flow of various energy 
commodities (e.g. fuels and electricity) into different 
sectors of the economy (residential, industrial, 
transport, commercial, and agriculture) in million 
tonnes of oil equivalent (MTOE).

Figure 2 shows the allocation of the net availability •	
of fuels to different sectors of the economy for 
2016/17. The energy flows are illustrated as 
bands. The width of the band is proportional to 
the extent of the energy flow. 
The electricity generation in 2016/17 was 254.30 •	
MTOE, of which ~87% was contributed by coal, 
~4% by natural gas, ~3% by renewables, and ~5% 
by nuclear and hydro. Energy loss from power 
generation is 64% of the total electricity generation. 
Of the remaining 36%, 40% is consumed by the 
industry sector and 34% is consumed by the 
residential and commercial sectors. 
Of the available natural gas, 25% is used in natural •	
gas-fired power plants to generate electricity. The 
remaining 75% is used for consumption across 
various sectors, and of which 50% is used for 

1 The share of industrial sector is 56% in the total energy consumption for 2016/17, followed by transport (17%) and residential sectors (11%).
2 Utilities – power derived from the grid; non-utilities – captive power

Figure 1 Energy mix in 2016/17
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non-energy purposes (e.g feedstock in fertilizer 
industry, sponge iron, and petrochemicals). 
The total stock of coal and lignite was consumed •	
by the industry (48%) and power sectors (52%) in 
2016/17, with iron and steel and the cement being 
the major players in the industry sector.
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 

Currently, coal dominates India’s energy mix by 
accounting for more than 60% of the country’s total 
installed capacity (power) (Figure 3).

The overall production of coal for the year 2017 •	
from April to December 2017 was recorded at 
461.42 million tonnes (MT).
In 2016/17, the all-India coal consumption for •	
power generation stood at 527.25 MT, while 
consumption for steel and coke sector was 
around 54.15 MT. The consumption of coal for 
power generation and in steel and coke sector is 
projected to be 713.3 and 63.17 MT, respectively, 
for 2017/18 (Figure 4).
In 2016/17, the amount of non-coking coal imported •	
was 149.30 MT against 159.33 MT imported the 

previous year (CCO 2016, 2017). In the same 
year, coking coal imported amounted to 41.06 
MT, which was down as compared to 44.56 MT 
in the previous year (CCO 2016, 2017).

Petroleum and natural gas

India’s domestic crude oil production (including •	
condensate production) declined from 36.0 MT 
in 2016/17 to 35.7 MT in 2017/18 (PPAC 2018c).
The consumption in the petroleum sector •	
increased from 100.07 MT in 2000/01 to 206.17 
MT in 2017 (Figure 5).
Total refinery capacity increased to 247.5 million •	
tonnes per annum (MTPA) (provisional) as on 
1 April 2018 from 233.9 MTPA in 2017.
In India, crude oil import has increased from •	
214 MT in 2016/17 to 219 MT in 2017/18.
Domestic natural gas production saw the growth •	
of 2.5% after continuously witnessing a decline 
for the past 7 years. The production increased to 
32.65 billion cubic metres (BCM) (provisional) in 
2017/18 from last year’s production level of 31.90 
BCM (PPAC 2018b).
Natural gas import in the form of liquefied natural •	
gas (LNG) has increased from 24.68 BCM in 
2016/17 to 26.33 BCM in 2017/18 (Figure 6).

Power

The per capita electricity consumption was •	
1149 kWh in 2017/18, showing a growth of 2.4% 
over 2016/17 (CEA 2018b).

Figure 3 Installed capacity of power stations (2017/18)
MW – megawatt; RES – renewable energy sources
*RES include small hydro projects (≤25 MW), biomass power, urban and industrial waste power, and solar and wind energy. The installed 
capacity in respect of RES (MNRE) is as on 31 December 2016.

Source CEA (2018a)
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The total installed capacity was recorded at 344 GW •	
till March 2018 (CEA 2018a) (Figure 7).
Electricity generation increased from 1236 BU •	
(billion units) in 2016/17 to 1302 BU (including 
imports) in 2017/18 (CEA 2018c).
Coal (61%), RES (98%), nuclear (18%) witnessed •	
percentage increase in electricity generated in 
2017/18 as compared to 2011/12. 

Renewable energy
In India, the cumulative installed capacity from •	
renewable sources was 69.02 GW till March 2018 
(20% of total).

Currently, India ranks fifth in the world in terms •	
of the renewable energy capacity (Figure 9).
India’s installed solar capacity was recorded at •	
21.65 GW as of 31 March 2018, which was 60% 
rise over the previous year. 
India ranks fourth in the world in terms of the •	
installed wind capacity, which was 34.05 GW in 
2017.
Cumulatively, 9502 MW of biopower projects, •	
including biomass power, gasification, and bagasse 
cogeneration, was installed in India till March 
2018 (MNRE 2018).

Figure 4 All India coal consumption/actual supply of coal, including import, for power generation and steel and 
coke sector from 2012/13 to 2017/18.
*Provisional; MT – million tonnes

Source MoC (2017, 2018)

Figure 5 Petroleum consumption
MT – million tonnes

Source PPAC (2018a)
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In terms of RE consumption•	 3 India (21.8 MTOE) 
ranked sixth, whereas China (106.7 MTOE), USA 
(94.8 MTOE), Germany (44.8 MTOE) were the 
top three consumers in 2017 (BP 2018).

Energy consumption
The energy consumption in India has increased •	
more than three times since 2000 (Figure 10).
The residential and commercial sectors have •	
registered maximum growth, followed by 
industrial sector

Agriculture

Electricity consumption in agriculture sector •	
was 195 473 GWh (18% of total) in 2016/17 
(provisional) (Figure 11), while petroleum 
consumption in sector stood at 668 ('000 tonnes) 
(0.63% of total).
Diesel consumption in the agriculture sector has •	
shown a slight increase of 0.3% in 2017/18 over 
the previous year (Figure 12).

Industry

Electricity consumption  in industry  sector •	
stood at  426 665 GWh (40% of total) in 2016/17 
(provisional) (Figure 13). Petroleum consumption 
was 16 369 ('000 tonnes) (13.21% of total). 
Consumption of petroleum products in the •	
industry sector increased from 8879 ('000 tonnes) 
in 2006/07 to 14 430 ('000 tonnes) in 2017/18 
(provisional) (Figure 14).

Transport

Petroleum consumption in the transport sector •	
was 14 444 ('000 tonnes), while electricity 
consumption was 2% of the total consumption.
Road sector accounted for the largest share of 43% •	
(provisional) in regard to the fuel4 consumption 
in the transport sector in 2017/18 (Figure 15).

3 It is based on gross generation from renewable sources, including wind, geothermal, solar, biomass, and waste, and it does not take into account the cross-border 
electricity supply. The conversion is based on thermal equivalence, assuming 38% conversion efficiency in a modern thermal power station.

4 Fuels include HSD, LPG, LDO, and FO.

Figure 6 LNG imports for consumption
*Provisional; BCM – billion cubic metres; LNG – liquefied natural gas
Source PPAC (2018d)

Figure 7 Grid power sources as percentage shares (till 
March 2018)
Source CEA (2018a) 
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Figure 8 Growth of gross electricity generation in India (mode-wise)
MU – million units; RES – renewable energy sources
Source CEA (2018c)

Figure 9 Top 10 countries on the basis of renewable energy capacity for the year 2017
GW – gigawatt
Note RE capacity in the figure includes large hydro.
Source Statista (2017)

Figure 10 Final energy consumption in India by sector
P – provisional

Sources CEA (2017); MoPNG (2017); CCO (2016)
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Indian Railways was the second largest consumer •	
of fuels in the transport sector in 2017/18, 
accounting for 39% (provisional) of the total 
consumption.
Shipping sector had the third largest share of 18% •	
(provisional) in the total fuel consumption in the 
transport sector in India in 2017/18.
The consumption of aviation turbine fuel (ATF) •	
increased significantly in the aviation sector from 

4627 ('000 tonnes) in 2009/10 to 7623 ('000 
tonnes) in 2017/18 (Figure 16).

Household energy
As per the most recent estimate, India is home •	
to over 150 million people with no access to 
electricity and over 700 million people with no 
access to clean cooking fuel (IBRD/World Bank/
IEA 2017).

Figure 11 Electricity consumption in the agriculture sector
GWh – gigawatt hour; P – provisional

Source CEA (2017)

Figure 12 HSD consumption in the agriculture sector
HSD – high-speed diesel; P – provisional

Source MoPNG (2018)
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for cooking and 6% of the total households use 
kerosene for cooking (Figure 18).

Environment

Air

Seventy-seven per cent of continuous air quality •	
monitoring stations in India violate national 
standards for PM2.5 (CPCB 2017a).

Figure 13 Trends in electricity consumption in the industry sector
GWh – gigawatt hour; P – provisional

Source MoSPI (2018)

Figure 14 Consumption of selected petroleum products
FO – furnace oil; HSD – high-speed diesel; LDO – light diesel oil; LSHS – low-sulphur heavy stock; P – provisional; SKO – superior kerosene 
oil
*Includes fertilizer sector, petrochemicals, and steel sector
**Includes commercial and industry sectors

Sources MoPNG (2018); MoSPI (2017)

As of March 2018, all census villages were declared •	
electrified.
Figure 17 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 liquefied petroleum gas (LPG) 
or piped natural gas (PNG) for cooking purposes. 
Further, 18% of the total households use crop 
residues, cow dung cake, coal, lignite or charcoal 
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Figure 15 Sector-wise fuel consumption in 2017/18
ATF – aviation turbine fuel; FO – furnace oil; HSD – high-speed 
diesel; LDO – light diesel oil;  LPG – liquefied petroleum gas

Source MoPNG (2018)

India's 13 cities are listed among the top 20 cities •	
in the world with the highest level of ambient 
PM2.5 concentration (WHO 2018).
Ambient air pollution causes approximately 1.8 •	
million premature deaths and results in loss of 49 
million disability-adjusted life-year (DALY) in 

Figure 16 Trends in the total fuel consumption in the transport sector from 2009/10 to 2017/18
ATF – aviation turbine fuel; FO – furnace oil; HSD – high-speed diesel; LDO – light diesel oil;  LPG – liquefied petroleum gas; P – provisional

Sources MoPNG (2018); DGCA (2018)

India. It was ranked among the top risk factors for 
ill health in the country (GBD MAPS Working 
Group 2018). 
Annual ambient concentration of PM•	 2.5 met the 
standards while PM10 exceeded the NAAQS 
standards in 2016 (Figures 19 and 20).

Waste

Municipal solid waste (MSW) generated by urban •	
India stood at 49.35 MT annually as of 2017 
(CPCB 2017b).
The current global MSW generation is expected •	
to increase to approximately 2.2 billion tonnes per 
year by 2025. The per capita waste generation was 
182.5 kg per year in 2017 (Waste Atlas 2017).
The greenhouse gas (GHG) emissions from solid •	
waste disposal (SWD) are expected to increase 
to 22.77 and 39.71 million tonnes CO2e by 2031 
and 2051, respectively, compared to 13.75 million 
tonnes CO2e in 2011.
The percentage of sold waste treated declined •	
at the rate of 26.8% in 2016/17 as compared to 
2013/14 (Figure 21)

Water

The average annual per capita availability of water •	
in the country was 1545 m3 in 2011 (CWC 2017). 
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Figure 17 Consumption of electricity by the domestic sector from 2007/08 to 2016/17
GWh – gigawatt hour; P – provisional

Source MoSPI (2018)

Figure 18 Sources of energy for domestic cooking in India 
LPG – liquefied petroleum gas; PNG – piped natural gas

Source Census of India (2011)

Figure 19 Annual ambient concentrations of PM2.5 across the country
Note For PM2.5, the analysis was carried out during 2014–16. Bars indicate the average annual concentration. Dashed line indicates the 
National Ambient Air Quality Standards.
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T•	 he average annual per capita availability of water 
in the country is estimated to decline to 1174 m3 
by 2051 (CWC 2017) (Figure 22).
Around 62 000 million litres per day (MLD) of •	
sewage is generated by urban India, while the 
treatment capacity is 23 277 MLD from 816 
sewage treatment plants (STPs).
National Water Mission strived to increase the •	
water use efficiency in all sectors by 20% by 2017. 
However, the target was not achieved. 

Forest and biodiversity

India has a total forest cover of 70.82 million •	
hectares (in Mha), which constitutes 21.54% of 
the total geographical area of the country (FSI 
2017).
In India, an area of approximately 10.56 Mha is •	
under inland wetlands, while coastal wetlands 
cover an area of 4.14 Mha. 
The drylands in India comprise arid areas •	
(30.54 Mha), semi-arid areas (35.40 Mha), and 

Figure 20 Annual ambient concentrations of PM10 across the country
Note Bars indicate the average annual concentration. Dashed line indicates the National Ambient Air Quality Standards.

Figure 21 Solid waste management in India
Source CPCB (2015, 2016, 2017c, 2018)
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dry sub-humid areas (16.70 Mha) (SAC 2016) 
(Figure 23).
There was 1.16% increase in the desertification of •	
the dryland area during 2011–13 as compared to 
2003–05.
In India, there are 771 protected areas that  •	
spread over 16.20 Mha, constituting 4.93% of the 
country’s total geographical area.
India is home to 7.8% of the recorded species of •	
the world.

Climate change

The annual mean temperature in India in 2017 •	
was +0.71°C above the 1971–2000 average. The 

Figure 22 Per capita water availability
Note The calculation of per capita availability from 2021 onwards is based on 2017 Water Resource Assessment (WRA) tool estimates.

Source CWC (2017)

Figure 23 Classification of drylands in India in 
2011/13
Source SAC (2016)

year 2017 was the fourth warmest year on record 
since 1901.

As per the •	 Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change 
(IPCC), the current emission trajectories point 
towards a likely increase of 3.20–5.40°C in 
temperature above the pre-industrial levels by the 
year 2100.
India’s per capita GHG emissions stood at 1.56 •	
tCO2 in 2010 according to the 2015 Biennial 
Update Report (BUR).
CO•	 2 emissions in India stood approximately in the 
range of 2088–2271 MtCO2 in 2016 (Figure 24).

 The following chapters provide the latest 
information and statistics on energy and environment 
in India. Energy supply is covered in chapters on 
coal and lignite, petroleum and natural gas, power, 
and renewable energy. Energy demand is described 
in chapters on agriculture, industry, transport, and 
household energy. The section on local and global 
environment discusses the state of environment in 
India. The publication also provides a review of 
government policies and analyses the latest policy 
discourse that has implications on the energy and 
environment sector of India.
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Figure 24 CO2 emissions in India compared to GDP (PPP) 
GDP – gross domestic product; PPP – purchase power parity

Sources World Bank (2017); BP (2017)
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ANNExuRE

Annexure I
The figure on page 17 shows 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 230.10 
MTOE, of which ~87% was contributed by coal, 
~4% by natural gas, ~3% by renewables, and ~6% by 
nuclear and hydro. Energy loss from power generation 
is 63% of the total electricity generation. Of the 
remaining 37%, 42% is consumed by the industry 
sector and 32% is consumed by the residential and 
the commercial sector. 

 Of the available natural gas 23% is used in natural 
gas-fired power plants to generate electricity. The 
remaining 77% is used for consumption across 
various sectors and of which 71% is used for non-
energy purposes (e.g. feedstock in fertilizer industry, 
sponge iron, and petrochemicals). 

 The total stock of coal and lignite was consumed 
equally by the industry and power sectors in 2016/17, 
with iron and steel and the cement being the major 
players in the industry sector.

 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 
~47% of the total consumption. 
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publication brought out by The Energy and Resources Institute (TERI) since 1986. It 
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