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India’s energy future has four pillars -  
Energy access, energy efficiency, energy 

sustainability and energy security
narenDra moDi

prime miniSTer oF inDia



(Subhash Chandra Garg)
Chairman, WEC India



World Energy Council India and its member organizations have brought out this publication containing 

valuable insights into the Indian energy sector.

The energy sector in India and globally as well is going through an unprecedented transition. Increasing 
economic development coupled with realities of climate change has inspired us to restructure our approach to how en-
ergy is generated, consumed, stored and distributed.  India is committed to energy sustainability and is spearheading a 
greener future with large scale renewable expansion programmes. 

The need for optimum utilization of the country’s abundant energy resources both conventional and renewable pres-
ent ample scope for innovations in combining technologies and new business models. 

As the sector boundaries get blurred, there are several areas of synergies and avenues for collaboration to be explored 
within the country and outside. It is opportune time at the 24th World Energy Congress, for the global energy fraternity to 
discover opportunities in the Indian energy sector. I believe that this publication would be of great value in this context.

As India continues its energy transition, we invite the global community to be part of this exciting journey. I believe 
that our endeavours will lead to value co-creation and enduring relationships.

As stakeholders of the global energy sector, let us work with renewed commitment to realize our shared vision of a 
sustainable energy future. 

गुरदीप  सिहं 
Gurdeep Singh

Gurdeep Singh

Chairman & Managing Director, NTPC
Secretary General, WEC India
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exeCuTive Summary

The Energy 
Sector Story

BaCKgrounD

CurrEnTly, India is the world’s 7th largest economy by 

nominal GDP and 3rd largest by purchasing power parity 

(PPP) (2018). The primary energy consumption in India 

is the 3rd biggest after China and uSA (2018). The country ranks 

3rd globally in terms of electricity production. The long-term 

growth perspective of the Indian economy is positive due to 

its young population, English proficiency, healthy savings and 

investment rates, and increasing integration into the global 

economy.

The Indian energy sector is undergoing tectonic 
shift involving all the components of the sector
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Energy, today is considered crucial to achieve India’s development 

ambitions and a paradigm shift in the energy sector in India will in-

creasingly influence and shape the global energy economy. India, 

home to 18% of the world’s population, uses only 6% of the world’s 

primary energy. This, however is rapidly changing and the energy 

landscape in India is evolving like never before. The energy trans-

formation is being driven by megatrends; be it technological break-

throughs, climate commitments, rise in renewable penetration, rapid 

urbanisation, sustainable transportation and digitalisation. Given the 

huge opportunity for growth in the sector, an overall investment of 

close to uSD 750 bn could potentially come in over the next decade.

India has transcended from an era of chronic power shortages into 

an energy surplus scenario over the past 2-3 years. The electricity 

demand in the country has increased rapidly and is expected to rise 

further in the years to come. The power sector is witnessing event-

ful developments in not only generation and transmission segment, 

but also in distribution segment. On the policy front, the sector wit-

nessed implementation of the government’s flagship programmes  

for improvement in efficiency in various aspects of power supply  

such as DDuGJy (Deendayal upadhyaya Gram Jyoti yojana) and 

SAuBHAGyA (Pradhan Mantri Sahaj Bijli Har Ghar yojana) schemes 

for 100% household electrification. For modernisation of distribution 

segment, the Government has notified a target of making all meters 

smart and prepaid over a period of three years starting 1st April 2019.

With India gearing up to meet its 175 GW renewable energy tar-

get by 2022, the share of rE in total energy demand is expected to 

increase to 21%. The transition to renewable energy generation is 

posing a huge challenge to the grid and power generation companies 

have been proactively piloting flexibility at a number of its coal-gen-

erating plants.

The Government of India is actively pushing the Electric mobility 

agenda and has been actively taking steps to create an ecosystem for 

EVs. The government has announced FAME II scheme with an outlay 

of about uSD 1.39 bn (Inr 10,000 crore) to boost the number of elec-

tric vehicles and uSD 0.14 bn (Inr 1,000 crore) have been earmarked 

for setting up charging stations for electric vehicles in India. 

India is currently relying on oil and gas imports, which may increase 

further with a robust demand outlook. To boost energy security, the 

Government has set a target to reduce imports of hydrocarbons by 

10% by 2022 from 2014-2015 levels. India has pledged to reduce emis-

sions intensity of its economy by 33%-35% by 2030 from 2005 levels 

and is focusing on combating urban pollution. 

natural gas is likely to play an important role in fulfilling these goals 

with the Government of India’s envisioning to increase its share in the 

primary energy mix to 15% from just 6.2% as it stands presently. The 

Government of India has also set a firm deadline to upgrade fuel emis-

sion standards to BS VI 2020 onwards entailing large-scale fuel quality 

up-gradation facilities at the refineries. The Government is also aiming 

at developing an integrated gas infrastructure by building a well-con-

nected national gas transmission network and city gas distribution 

(CGD) networks across the country to improve last mile connectivity 

for gas infrastructure. The public and private players are being en-

couraged to make investments in developing lnG import terminals. 

A collaborative effort towards ensuring greater integration, devel-

oping infrastructure and ensuring a favourable fiscal and regulatory 

landscape will be instrumental in attracting investments across the 

Energy sector. India has set an aspiration to become a uSD 5 tn econ-

omy in the next 5 years. To achieve this goal, the economy needs to 

grow at a high and robust rate. 

Such growth can be achieved by investments, which is the “key 

driver” that drives demand, creates capacity, increases labour pro-

ductivity, introduces new technology, allows creative destruction, 

and generates jobs. Overall, the prospects of the energy sector look 

very encouraging and the sector certainly poised to tap into these 

opportunities and will continue to put best efforts and contribute to 

making uSD 5 tn economy by 2024.

1
2

3
4

5
6

7

III

EnErGy 
PrODuCTIOn

V

InSTAllED 
CAPACITy

VII

nOMInAl  
GDP

III

PurCHASInG 
POWEr 
PArITy
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India has transcended from an era of 
chronic power shortages into an energy 
surplus scenario in recent years 
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India’s Energy 
Sector at a Glance

India is a growing economy which is fast emerging into  
the home for a fast growing energy sector

7

Sector overview 
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EnErGy is a critical enabler and economies require reliable energy 

sources to underpin their development and prosperity. Provision 

of reliable, affordable and sustainable energy services to indus-

try, commercial and retail consumers paves the way for an enhanced 

lifestyle, improved health, increased productivity and economic growth.

The global energy ecosystem is in the midst of a transformation 

at a scale and pace perhaps unseen in a century and will be multi-

directional in nature. Deep trends in the global economy, including 

industrialisation in emerging markets, changing demographics, rising 

nationalism, and innovations affecting cost and efficiency are over-

turning past assumptions about the demand for energy – and the sup-

ply of fuels and feedstock’s that drive it.

Global energy sector is undergoing a grand transition towards 

sustainable energy systems. This transition entails integration of re-

newable energies into an innovative sustainable energy system, end 

use fuel switches, Electric Mobility solutions, its potential for grid 

management, embracing of shared assets & services, consumers 

turned prosumers (person who consumes and produces a product) 

and connected consumers. This calls for creating a flexible, smart 

network of generators both conventional and rE; energy storage 

solutions, decentralised generation. 

Technology disruptions have unlocked vast new sources of energy 

Electricity Act 2003: Unbundling & creation of competition in power sector in india.
Promotes cogeneration &  generation from renewable energy sources.1

National Electricity Policy 2005: Deregulation & restructuring for tariff setting and 
transparent subsidy managemen. Development of decentralised distributed generation facility2

Amended National Tariff Policy 2006: 24 X 7 Power Available to all by 2022.
introduction of Smart Meters in a phased manner.3

Rural Elections 2006: DDUGJY : Separation of agriculture and non agriculture feeders.
Village Electrification where grid connectivity is either not cost effective or feasible.4

Off-Grid Schemes: SAUBHAGYA scheme, off grid and decentralised solar application 
schemes.5

Ultra Mega Power Projects: Super Critical Technology with higher fuel efficiency & low 
GHGs. Delopment of large capacity power plants at national level6

Amendments & Power Market Regulations: Setting up of Power exchanges.
Trading of Renewable Energy Certificates (RECs).7

5th Amenedment Regulations, 2016: to share inter state transmission  
charges & losses.8

Naional Tariff Policy 2016: Procurement from waste to energy plant 
mandatory. Renewable Generation Obligations (RGOs).9

Electricity (amendment) act, 2018: To promote competition & efficiency  10

StepS taken by government for power Sectorgrowth in conventional generation (bU)
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POwER Oil ENviRONMENTAl 
cOMMiTMENTS

ENERGy  
fOR All

n	 3rd largest country by power 
generation (after US and 
China)

n	 Utilities undergoing 
transformation; adaptation of 
technology, smart grid etc.

n	 one of the leading consumers 
of coal today; the dependence 
on coal likely to continue in the 
coming years

n	 Focus on emission control 
by introducing FGD and eSP 
techniques in power plants

n	 Adoption of ultra super-
critical technology for power 
generation

n	 Energy efficiency measures: 
PAt and Smart Meter Program

n	 100% FDi permitted in all 
renewable sources of power

n	 Fastest growth in oil demand in 
the world—driven by personal 
mobility and industrial growth; 
increased petrochemical demand

n	 USD 300 bn investments 
planned in oil & gas sector

n	 HeLP—revenue sharing 
mechanism for e&P with 
marketing and pricing freedom

n	 industry increasingly adopting 
digital/tech innovations

n	 100% FDi in e&P and 49% FDi 
allowed in refining sector

n	 Hydrocarbon exploration 
Licensing Policy (HELP) to 
boost domestic production and 
national policy on biofuels

n	 Focus on: 10% reduction in 
oil & gas imports by 2022 and 
doubling oil & gas production 
by 2022

n	 india surpasses coP21 
commitments through re 
adoption, energy efficiency 
measures and use of clean fuels

n	 targets to achieve all india 
solar capacity of 100Gw  
by 2022

n	 UJALA—a unique Program 
launched to promote use of 
energy efficient appliances by 
residential users; distributed 
about 770 mn LeD bulbs, 20 mn 
pump sets over last 2-3 years

n	 to upgrade fuel emission 
standards to BS-vi by 2020

n	 FAMe ii introduced with focus 
on shared and public transport; 

n	 investment opportunities in 
electric Mobility segment

n	 Launched National clean Air 
Programme (NCAP) to tackle 
air pollution

n	 Ujjwala—80 mn LPG 
connections to Below Poverty 
Line families

n	 15,000 km gas pipeline  
in india

n	 300 city gas distribution

n	 Gas reforms being initiated

n	 ‘Power for All’—A joint 
initiative by central and 
State governments to ensure 
24x7 availability of power by 
2019—40 mn new connections 

n	 ‘one Nation, one Grid’ 
initiative to bring affordable 
power to all states

n	 KUSUM scheme for solarisation 
of irrigation pump sets

n	 creation of new distribution 
network or strengthening of 
existing infrastructure

(e.g. rEs, shale gas, tight oil) while changing the contours of demand for 

that energy (e.g. electric vehicles). Geopolitical developments are chang-

ing production profiles across regions, sometimes at a rapid pace. The 

arena is being redrawn by government policy and international agree-

ments, reflecting changing public priorities and increased public scruti-

ny. Digital technologies are expected to play a significant role in the cur-

rent energy transition. Although short term trends may be diverse for 

conventional sector for countries/regions due to varying reasons; the 

long-term trend is towards declining investments in conventional sector.

india’s energy Scenario

India’s energy sector is set for a sea change with recent ambitions of 

the Government of India – 175 GW of installed capacity of renewable 

energy by 2022, 24x7 Power for all by 2022, Housing for all by 2022, 

100 smart cities mission, 10% reduction of oil and gas import depen-

dence by 2022 from 2014-15 levels and provision of clean cooking  

fuels. India is envisaged to play a key role in the global energy sce-

nario amidst the present trends in the favour of energy buyers rather 

than suppliers which are likely to continue in the medium term1.

While India paves the way towards rapid economic and industrial 

growth, its commitments to reduce carbon emissions relative to its 

GDP by 33% to 35% from 2005 levels by 2030 is a major development 

that is likely to shape the country’s energy future. With the signing of 

Paris Climate Change Agreement, the country is expected to move to 

an over 40% share in total electricity generation capacity. With the 

increase in disposable income and the quest for an enhanced quality 

of life, the per capita consumption is consequently expected to reach 

The role of energy efficiency is crucial 
in achieving India’s emission intensity 
reduction targets

Power ScenarIo
in a nUtShell
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around 1900 kWh per year by 2030, increasing at a compound annual 

growth rate (CAGr) of around 4.3% per annum which is currently at 

1181 kWh.

India is the third largest primary energy consumer in the world and 

accounted for 5.8% of the global primary energy consumption in 2018. 

As per BP Statistical review 2019, India accounts for 12% of the global 

coal consumption. The country experienced a large increase in oil 

consumption, increasing by 0.3 Mb/d in 2018. renewable energy grew 

by 26.9% in the year 2018 with 4.9% renewable energy consumption 

of the world share2.

Power Sector 

India’s power sector is one of the most diversified in the world.  

India relies heavily on conventional fuels to meet its energy demand. 

The power generation sources range from conventional sources such 

as coal, lignite, natural gas, oil, hydro and nuclear power to viable 

non-conventional sources such as wind, solar, and agricultural and 

domestic waste. Out of the total installed capacity of 360.5 GW, the 

share of thermal is close to 63% while the share of renewable energy 

in the overall capacity mix is 22% (~ 81 GW), followed by hydro (~13%) 

& nuclear (~2%) as of July 20192. During Fy 2018, renewable capacity 

surpassed conventional sector addition to the total generation ca-

pacity. The sector has witnessed significant investments in the last 

few years, which resulted in reducing the energy and power demand 

deficit. In July 2019, country witnessed energy deficit of 0.5% and peak 

demand deficit of 0.7%3. The per capita electricity consumption has 

increased from 1,010 units in Fy 2015 to 1,181 units in Fy 2019. 

The energy generation from conventional fuel observed 4.48% 

growth to reach at 1,249 bn units (Fy 2019) as compared to gener-

ation of 1,048 bn units (Fy 20154).  The overall generation (Including 

generation from grid connected renewable sources) in the country 

has been increased from 1110.5 BU during 2014-15 to 1376 BU during 

2018-19. 

Share of renewable (including hydro above 25GW) in total elec-

tricity generation increased from 6% in 2014-15 to 10% in 2018-19.  

no. of transmission lines have increased from 313437 ckm in 2014-15 

to 413407 ckm in 2018-195.

A number of policy and reform for distribution sector like SAUBH-

AGyA, Affordable 24x7 Power for All, IPDS, UDAy, UJALA, Energy Effi-

ciency etc. for growth of the sector has been introduced. Government 

of India launched “Pradhan Mantri Sahaj Bijli Har Ghar yojana (SAUB-

HAGyA)” on September 2017 to achieve universal household electri-

fication in the country within two years. Under UDAy (Ujwal DISCOM 

Assurance yojana) scheme for financial and operational improvement 

of DISCOMs, various States have issued bonds for a total amount of 

Inr 232163 crores (USD 32.76 bn6). Short-term energy transactions 

have increased from 80.87 BU to 120.97 BU with CAGr of 10.59% in 

the last five years. The cross border power transfer by India with 

neighbouring countries is taking place through inter-Governmental 

bilateral cooperation.

The policy landscape in India has progressively evolved since In-

dependence and has led to radical changes in the power sector, espe-

cially in terms of competition, private sector involvement and focus 

on green energy over the last decade, commencing with the passing of 

the Electricity Act 2003. Till early 1990s, the sector was shielded from 

private sector participation, however, the growing demand-supply 

gap led to private sector participation in the sector. The amendment 

of Supply Act (1948) in 1991, followed by the enactment of Electricity 

Act(2003) and notification of Mega Power Policy(1995), national Tariff 

Policy (2005), national Electricity Policy and Integrated Energy Policy 

have all led to a much liberal power sector, which then saw active 

investments from private sector across the value chain. Most of the 

participation by private investors has happened in generation sector, 

driven by de-licensing of generation, fiscal incentives for large scale 

capacity additions and competitive procurement of power. The sec-

tor has evolved from a nascent market to a developing market led by 

policy reforms and increased private sector participation. Challenges 

still exist, however a number of possibilities and opportunities for 

growth do co-exist in the sector.

As per national Electricity Plan 2018-based on 19th EPS, some of 

the projections for Indian Power Sector are as follows:

•	 Peak Demand to rise to 226 GW by 2022 and to 299 GW by 

2027

•	 Energy requirement to be 1,566 BU in 2022 and 2047 BU in 

2027

•	 Inter-regional Power Transfer Capacity to increase to 

118,050 MW by 2022

•	 Share of rE in Total Generation to be 20.1% by 2022 and 

24.44% by 2027

renewables

renewable energy is increasing year-to-year in the energy mix of In-

dia. As a part of its Paris Agreement commitments, the Government 

of India has set an ambitious target of achieving 175GW of renewable 

energy capacity by 2022. These include 100GW of solar capacity ad-

dition and 60GW of wind power capacity. Government plans to estab-

lish renewable energy capacity of 500GW by 2030.

India saw the first inflection point for renewable energy generation 

in 2016-17 when the capacity addition in renewable energy was high-

er than the capacity addition for conventional energy sources. Since 

last two decades State and Central governments have tried to focus 

on off-grid solutions to meet power demands. The total off-grid instal-

lation is still at a miniscule level as compared to ~360GW (as on July 

2019) of installed power capacity in India. 

With government’s ambitious target of 175 GW, the clean energy 

sector has become quite attractive for both domestic and foreign 

investors. India is expected to attract investments of up to USD 80 

bn in the next four years. India’s rE policies have a multi pronged 

and integrated approach. The rE targets give thrust to large solar 

parks, decentralised roof top installations and off-grid solutions 

as well. rE policy initiatives positively connect to livelihood op-

tions such as in the case of the farmer oriented KUSUM (Kisan Urja 

Suraksha Evam Uttham Mahabhiyan) scheme. Transformation of 

SOME fAcTS
• FDI inflows in the Indian non-conventional energy sector 

between April 2000 and December 2018 stood at USD 7.48 
bn. FDI equity inflows in power sector have increased from 
USD 707.04 mn (2014-15) to USD 1105.64 mn (2018-19).

• More than USD 42 bn has been invested in India’s 
renewable energy sector since 2014.

• New investments in clean energy in the country reached 
USD 11.1 bn in 2018.

• Solar sector in India received investments of of USD 9.8 bn 
in FY2018.

• USD 500 bn worth of investment in creating renewable 
energy generation capacity with tendering of 500 Gigawatt 
(GW) by 2028 in addition to USD 250 bn investment in 
grid expansion and modernisation. 

evoluTIon of Power SecTor

Technology disruptions have unlocked 
vast new sources of energy while 
changing the contours of demand

1

2

3

4

Before 1956 (introductory stage)
electricity Supply Act 1948

establishment of semi-autonomous State 
Electricity Boards (SEBs) 

1956-1991 (Nationalisation stage)
Industrial Policy Resolution (1956)

Generation and distribution of power under 
state ownership

Power losses, subsidies, infrastructure 
bottlenecks and resource constraints

1991-2003 (liberalisation era)
Legislative & policy initiatives (1991)

Private sector participation in generation

Fast track clearing mechanism for foreign 
investoment proposals

Electricity Regulatory Commissions Act (1998) 
for establishing central and state regulatory 
bodies and rationalisation of tariffs

2003 onwards (Growth era)
Electricity Act (2003) and ammendments to this 
act to spur competition

Deen Dayal Upadhyay Gram Jyoti Yojana 
(DDUGJY) and Integrated Power Development  
Scheme for rural and urban areas respectively

Ujwal DISCOM Assurance Yojana (UDAY) 
enabling electrification of all villages and their 
tracking using Grameen vidyutikaran App

Amendment in National tariff Policy to focus 
on renewable energy

2018: india ranks 4th in power generation out of 
25 Asia Pacific nations; 24th most easiest to do 
business out of 137 countries (World Bank’s 
‘Getting Electricity’ ranking)
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transport sector offers multiple benefits of improved efficiencies, 

improved air quality, reduced carbon foot print and reduced im-

port dependence in case of countries such as India. For renewable 

rich countries this transformation gives opportunity to green the 

transport sector end to end.  Shared mode of transport enabled 

by digital technologies and promotion of public transport further 

enhances the impact.  

Energy Efficiency 

The role of energy efficiency is crucial in achieving India’s emission 

intensity reduction targets. The overall energy market can be catego-

rised into broad sectors of the industry- appliances, transport and 

buildings. The Bureau of Energy Efficiency (BEE), an organisation 

created in 2002 under the Government of India, Ministry of Power 

showcases the provisions of the nation’s 2001 Energy Conservation 

Act. These sectors are covered by the schemes implemented by BEE 

for better utilisation of energy. 

Energy-intensive industries are targeted every year under the PAT 

scheme to raise their efficiency. Similarly, more appliances are consid-

ered under the standards and labelling scheme and their standards 

are being enhanced to global levels. Electric mobility is the new trend 

port dependency of crude oil and LnG during 2018 was 82.59% and 

45.89% respectively. During 2018, petroleum import bill was USD 112 

bn, a growth of 27% over USD 88 bn during 2017-18, and 23.42% of 

total gross import of the nation. 

India’s projected oil demand is going to grow at CAGr of 4% during 

2016-2030 against the world average of 1%, though the projected oil 

demand will be much lower as compared to the US and China.The 

demand for petroleum products is estimated to reach 244,960 MT by 

2021-22. India aims to reduce oil and gas imports dependence from 

82% to 67% by 2022.The total number of fuel retail outlets increased 

from 18,848 (2002) to 64,624 (2019) at a CAGr of 7.5%. 

Conventional hydrocarbon resources in 26 sedimentary basins of 

the country are of the order of 41.87 bn tones (oil and oil equivalent 

of gas). 100% FDI allowed in exploration activities of oil and natural 

gas fields under automatic route. 49% FDI allowed in petroleum re-

fining by the Public Sector Undertakings (PSU), without any disin-

vestment or dilution of domestic equity in the existing PSUs under 

automatic route.

At present about 16,788 km natural gas pipeline is operational 

and about 14,239 km gas pipelines are under development. India has 

witnessed a steady increase in production as well as consumption 

of petroleum products over the years. The production of petroleum 

products stood at 232 MMT during 2015-16 to 262 MMT in 2017-18. 

Liquefied natural Gas (LnG) supply is forging ahead on both coasts 

with 10 new r-LnG terminals (5 on west and 5 on east coast) coming 

up. Together with the four existing terminals of capacity 26.3 MMTPA, 

overall capacity will reach 72.5 MMTPA.

in transport sectors where fuel economy norms have already been 

notified for both high duty vehicles and passenger cars. The Energy 

Conservation Building Code (ECBC) was developed by Government 

of India for new commercial buildings in 2007 which sets minimum 

energy standards for new commercial buildings.

liST Of MAjOR ENERGy EfficiENcy  
PROGRAMS iN iNdiA

Sr. 
no.

program 
name

implementation 
agency

objectives of program

1 Municipal 
energy
Efficiency 
Program
(MEEP)

Energy Efficiency 
Services Limited 
(EESL)

Energy Efficiency 
Programs in Public water 
works & Sewerage 
Systems in 500 nos. of 
indian cities.

2 Street 
Lighting
National 
Program
(SLNP)

Energy Efficiency 
Services Limited 
(EESL)

Mitigate climate change 
by implem1enting energy 
efficient LED based street 
lighting. reduce energy 
consumption in lighting 
which helps DiScoMs to 
manage peak demand

3 Perform, 
Achieve and 
Trade (PAT)

Bureau of 
Energy Efficiency 
(BEE)

Certification of excess 
energy saving which can 
be traded

4 capacity 
building of
DiScoMs

Bureau of 
Energy Efficiency 
(BEE)

capacity building of 
DiScoMs for carrying 
out load management 
program

5 National 
Mission on
enhanced 
energy
Efficiency 
(under
NAPCC)

Bureau of 
Energy Efficiency 
(BEE)

to strengthen the market 
for energy efficiency 
through
implementation of 
innovative business 
models in the energy 
efficiency sector

6 Smart Meters 
National 
Program 
(SMNP)

Energy Efficiency 
Services Limited 
(EESL)

the programs aim to 
replace 250 mn electricity 
with smart meter. 

oil & Gas Sector

India is the 3rd largest energy and oil consumer in the world and 

4th largest importer of liquefied natural gas (LnG). India consumed 

204.92 MMT petroleum products and 58.64 BCM natural gas. The im-

Digital technologies are expected to 
play a significant role in the current 
energy transition.

1 Niti Aayog report on energising india

2 ceA

3 Ministry of Power

4 Ministry of Power

5 http://pib.gov.in/newsite/Printrelease.aspx?relid=191213

6 uday.gov.in

Due to the high demand of oil and gas 
around the globe and maturing existing 
hydrocarbon resources, the focus has 
shifted towards unexplored reservoirs

GrowTh DrIverS
1  Strategic petroleum reserves program 

it envisions creation of additional crude oil reserves 
facilities in PPP mode

2  city gas Distribution 
coverage area has gone up from 20% to 70%

3  abundant raw material 
oil reserves equal 604 MMt and natural gas re-
serves equal 1.2 tcM

4  favourable policies 
HeLP, cBM and oLAP to promote investments

5  government incentives 
early production royalty concession of 10%, 20% 
and 30% for category i, ii and iii basins
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Investment Avenues 

Investing in 
Clean Energy 

The rise of renewable energy is changing the way 
investments are flowing into the sector

Solar heating systems 
in Rajasthan, India
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India’s has achieved significant progress in com-

bating climate change and major steps have 

been taken to achieve India’s development objec-

tives while addressing the threats posed by climate 

change.

As per a report by Bloomberg New Energy Finance, 

India reserved the second position in global ranking 

in attractiveness for renewable sector investments, 

primarily coerced by its policy push towards increas-

ing renewable energy. Further, it had the second 

biggest (2017) renewable energy investment market 

among all such climate-conscious economies, draw-

ing USD 9.4 billion fresh funding. 

The Government of India has estimated that USD 

4.5 trillion is needed to meet India’s ambitious targets 

for renewable energy and urban sustainability over 

the next ten years – around USD 450 million per year.  

Indian firms are also among the leading issuers of 

green bonds. The major issuer in 2018, the State Bank 

of India, increased its issuance by USD 150 mn to a 

total of USD 650 mn.

Funding sources 

National budgets have allocated funds to climate  

related programmes, while international public funds 

are supporting countries to mitigate greenhouse gas 

(GHG) emissions. 

•	 Creation of National Clean Energy Fund (NCEF) 

was one of the major step in 2010-11. The fund 

was created for the purposes of financing and 

promoting clean energy initiatives, funding re-

search in the area of clean energy or for any 

other purpose relating thereto. Subsequently, 

the scope of the fund was expanded to include 

clean environment initiatives also.

•	 Various initiatives by the government (Minis-

try of Environment, Forest and Climate Change 

(MoEFCC) is successfully promoting the use of 

NMMs (New market mechanisms), NAMAs (Na-

tionally Appropriate Mitigation Actions) and oth-

er mechanism to mitigate greenhouse gas emis-

sions in India. 

•	 Various National and State Action Plans on Cli-

mate Change (NAPCC and SAPCC) have been 

initiated. Institutions such as IREDA (Indian 

Renewable Energy Development Agency Ltd.), 

IFCI (the erstwhile Industrial Finance Corpora-

tion of India Ltd.) and SIDBI (Small Industries 

Development Bank of India) have been setup to 

scale up financing and established the Solar En-

ergy Corporation of India (SECI) to facilitate im-

plementation of national strategies. Innovative 

financial tools such as green bonds (issued by 

IREDA), infrastructure bonds (issued by private 

organization like L&T) are various incentives 

implemented by the government. Regulatory 

reforms can be incentives that are required to 

provide long-term certainty and reduce invest-

ment risks.

External cooperation: Several developed countries 

and sovereign wealth funds are finding India as an at-

tracive market and are investing in the power sector 

of developing countries. The share of such funds into 

India is rising compared to other Asian countries.

Technology transfer and support: To create a mar-

ket for clean energy products, both finance and tech-

nology play a vital role in building the capacity of the 

economies. Climate change technology transfer gen-

erally includes the following features:

•	 A focus on technologies that is applicable to the 

global response to potential climate change.

•	 Explicit prioritisation process in which relevant 

stakeholders select the climate change technol-

ogies of greatest economic and social benefit to 

the recipient country.

•	 A focus on building the capacity of developing 

country partners to adapt, promote, and use the 

designated technologies

•	 Large-scale technology transfer can best be 

achieved by facilitating private sector action to 

develop sustainable markets for clean energy 

technology.
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Generation

Rising Power 
Production 

Growth in power generation is aligned to aspirations of a developing economy 

19
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IndIa’s power generation sector has witnessed growth over the 

last three decades owing to sustained economic growth thereby 

driving electricity demand. The Government of India’s focus on 

attaining ‘Power for all’, reforms such as generation de-licensing and 

other policy measures such as 100% FdI has accelerated capacity ad-

dition in the country. India has witnessed a declining power deficit 

over the last decade, which currently stands at 0.7%.

Currently, India is 4th largest consumer of electricity and 5th largest 

in terms of installed capacity in the world, with the installed pow-

er capacity reaching 360.5 GW as of July 20191. Out of the total in-

stalled capacity, the share of private sector is 46% followed by state 

(29%) and central (26%). India generated around 1376 bn units of 

electricity in financial year 2018-19, up 5.19% from the previous year2. 

The country is behind only China and Us and is ahead of Russia,  

Japan, Germany, and Canada. The Overall generation (Including gen-

eration from grid connected renewable sources & Bhutan imports) 

in the country has been increased from 1110 BU during 2014-15 to 

1376 BU during 2018-19. The performance of category wise generation 

during the year 2018-19 was as follows:

•	 Thermal Increased by 3.39%

•	 Hydro Reduced by 6.95%

•	 nuclear Increased by 1.39%

•	 Bhutan Import Increased by 7.78%

•	 Renewables Increased by 24.47%

Between april 2000 and March 2019, the power sector attracted 

Usd 14.32 bn in FdI, accounting for 3.41 per cent of total FdI inflows in 

India3. India’s power sector is forecasted to attract investments worth 

InR 9-9.5 trillion (Usd 128.24-135.37 bn) between FY19-234. The total 

FdI inflows in the power sector reached Usd 14.32 bn during apr 2000 

to March 2019, accounting for 3.48% of total FdI inflows in India. as 

per economic survey 2018-2019, additional investments in renewable 

plants up to year 2022 would be about Usd 80 bn and an investment 

of around Usd 250 bn for the period 2023-2030.

Where we stand 

In January 2014, India turned into a one nation, one grid turning the 

country into one seamless network for delivering electricity to con-

sumers. Further, the Government has introduced policy and regulato-

ry interventions like signing of new fuel supply agreements (Fsas) by 

Coal India Limited (CIL), allocation of new captive coal blocks by the 

Ministry of Coal (MoC), finalization of revised standard bidding doc-

uments (sBds) and allowing tariff revisions for awarded power proj-

ects. The top five states with the highest installed generation capacity 

are Maharashtra, Gujarat, Tamil nadu, Karnataka and Uttar Pradesh. 

Regulatory reforms have upgraded the power sector and today many 

states in India are having the well-strengthened power sector. 

Growth rate in power capacity has doubled from 4.2% over 1992 

to 2002 to 8.7% over 2012 to 2019. More than 1 Lakh MW generation 

capacity has been added in last five years i.e. 243 GW in March 2014 to 

360.5 GW in July 20195. Today, India emerges as net exporter of elec-

tricity first time in FY 2017-18. 7203 MU supplied to nepal, Bangladesh 

and Myanmar in FY 2017-18 and 4628 MU in 2018-19 (Up to October 

2018). nTPC, the leader in thermal power generation, with 55,786 MW 

of installed capacity contributes 23% of total power generation & 16% 

of total installed capacity in the country. nHPC a hydro power major 

has a total installed capacity of 7071 MW.

Demand-Supply Scenario

all India per capita consumption of electricity has grown from 631 

kWh (FY 2005-06) to 1181 kWh (FY 2018-19)6. Energy deficit has re-

duced from 4.2% (in FY 2013-14) to 0.5% (in July 2019)7. India’s power 

system needs to almost triple in size by 2040 to catch up and keep 

pace with electricity demand that – boosted by rising incomes and 

new connections to the grid – increases at almost 5% per year.8 Going 

forward, healthy demand growth rates would translate into greater 

need for power capacity. Commensurate with our country’s growth 

challenges, nTPC has embarked upon an ambitious plan to attain a 

total installed capacity of 130 GW by 2030.

Policy impetus

•	 Power sector in India witnessed a major structural reform in 

2003, when generation was de-licensed under the Electricity 

act 2003.

•	 simultaneously, establishment of independent regulators, 

energy exchanges for power trading and unbundling of ver-

tically integrated power entities provided the necessary im-

petus for growth. 

•	 development of a synchronously operating national Grid 

leading to ‘One nation One Grid One Frequency’, which en-

abled development of a vibrant electricity market in India  

and optimisation of resources.

•	 determination of tariff based on competitive bidding for all 

new generation and transmission projects of company owned 

IndIa’s Power GeneratIon

InCREasE In IndIa’s POWER GEnERaTIOn 
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or controlled by the Central Government unless otherwise 

specified by the Central Government on case-to-case basis.

•	 Establishment of power trading exchanges and independent 

system operator further reinforced growth.

Key initiatives by the government

•	 Ministry of Power has taken various measures to achieve its 

aim of providing 24X7 affordable and environment-friendly 

‘Power for all’ by 2019. Below are the key initiatives taken 

by the Indian government to support the generation sector:

•	 shakti (new coal Linkage Policy 2017): Introduction of auc-

tions for granting coal linkages for IPPs have supported pow-

er assets to secure coal supply at competitive prices

•	 Retirement of old units: Thermal capacity of 2398 MW and 

5082 MW has been retired under the 11th and 12th plan pe-

riod, respectively, opening space for new capacity, Further, 

~23 GW and ~25GW is expected to be retired over the period 

2017-22 and 2020-27, respectively

•	 adoption of super-critical technology in thermal genera-

tion. Coal fired thermal generation units based on Ultra-su-

per-critical technology are also being introduced in the 

country. nTPC, the largest power utility in India, commis-

sioned  country’s first ultra super critical unit with capacity 

of 660 MW. nTPC has plans to commission  country’s first 

advanced super critical plant in its sipat station.

•	 Renovation and Modernization (R&M) & Life Extension (LE) 

of existing old power stations.

•	 Encouragement of renewable energy sources of generation 

and increasing share of renewable energy in the energy mix 

of the country by encouraging offshore wind projects, Wind 

solar hybrid policy, repowering policy, scheme for develop-

ment for solar parks.

•	 a new Hydropower policy for 2018-28 has been drafted for 

the growth of hydro projects in the country.

•	 nuclear Power Generation Programme for the development 

of sodium cooled fast breeder reactors and associated fuel 

cycle technologies.

•	 100% FdI is allowed in the Power sector for generation from 

all sources (except atomic energy), transmission and distri-

bution of electric energy and Power Trading under the auto-

matic route

•	 49% FdI allowed in  Power Exchanges registered under the 

Central Electricity Regulatory Commission (Power Market) 

Regulations, 2010 under automatic route

opportunities

•	 according to the national Electricity Plan 2018, the likely in-

stalled capacity from different fuel types at the end of 2021-

22 in the base case has been estimated to be 479 GW. The 

likely installed capacity at the end of 2026-27 has been es-

timated to be 619 GW.9 according to CEa report on optimal 

generation capacity mix for 2029-30, total installed capacity 

by the end of 2019-30 is 831 GW.10

•	 O&M	services: Focus on cost reduction initiatives and take-

over of plants by banks/financial institutions has led to out-

sourcing of O&M activities by established thermal capacities.

•	 Flexible	 power	 generation: Rapid integration of RE ca-

pacity has led to opportunities in the field of flexible power 

generation have emerged to support the increased variation 

demand – supply curve.

•	 Load	demand	forecasting	services: Increased variation in 

demand – supply curve has led to load forecasting demand 

to increase efficiencies and taking commercially viable deci-

sions to plan capacities.

•	 Project	Management: significant increase in cost overruns 

and time delays during plat construction which is far higher 

than global standards have led to emergence of project man-

agement opportunities.

•	 Emission	 control:	 Increased focus of the government on 

emission control has led to opportunities in emission con-

trol where an estimated 226 GW of capacity would need to be 

upgraded for emission control of both FGd (Flue gas desul-

furization) and EsP (Electrostatic precipitator). 

•	 Out of the fund requirement of Usd 120.27 Bn for the proj-

ects likely to be commissioned during 2017-22, it is estimat-

ed that Usd 20.10 bn would be required for Central sector 

projects; Usd 13.10 bn would be required for state sector 

Power sector in India witnessed a 
major structural reform in 2003, when 
generation was de-licensed under the 
electricity act 2003.

projects and Usd 87.06 bn for Private sector. Total fund re-

quirement for the period 2022-2027 has been estimated to be 

Usd 134.95 bn11.

Conclusion

To match India’s increasing demand for power, the supply-demand 

deficit would have to be met by a larger supply base. Investment in 

fleet modernisation, introduction of IT platforms to improve efficien-

cy will also be complemented by development of third-party O&M 

and engineering services. Government of India has introduced key 

policy reforms and measures to meet the growing electricity demand 

by improving old power plants, introducing new technologies and 

increasing share in renewable energy. national Electricity Plan has 

predicted future electricity generation mix for the year 2021-22 and 

2016-27. Focus will be on the renewable energy sources and reducing 

the emission by flexible conventional power plant operation to meet 

the growing demands.

Rising consumerism has led to 
higher demands for energy

1 Ministry of Power 
2 Ministry of Power

3 ibeF: indian Power industry report, July 2019

4 ibeF: indian Power industry report, July 2019

5 Cea, July 2019, all india installed capacity (in mw) of power stations

6 Cea

7 Ministry of Power, Power Supply Position (Provisional)

8 iea indian energy outlook

9 Cea, national electricity Plan, 2018

10 Cea, Draft report on optimal Generation Capacity Mix For 2029-30

11 Cea, national electricity Plan, 2018
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Transmitting Electricity 
Moving electricity is growing fast to keep up to  

the rising demand across India

25

Transmission

Power transmission draws great significance in India consider-

ing the uneven distribution of natural resources used for pow-

er generation and power demand centres. Electricity Act, 2003, 

rationalised the approach for privatization of the power sector by 

introducing tariffs based on competitive bidding. CERC and SERCs 

would grant licenses for building, maintaining and operating trans-

mission lines. National Tariff Policy 2006 and its subsequent notifi-

cation 2016, introduced mandatory Tariff Based Competitive Bidding 

(TBCB) for all transmission projects with the objective of promot-

ing competitive procurement of transmission services, encouraging 

greater participation by private players in the transmission sector. 

The progress of Inter as well as Intra State transmission systems is 

regularly monitored by CEA and the grid management functions are 

carried out by Power System Operation Corporation Limited, a wholly 

owned Govt. entity. Over the years, India has developed a robust trans-

mission network enabling smooth transfer of power from generation 

plants to load centres. By the end of March 2019, the length of trans-

mission lines stood at 413,407 Ckm (circuit km) increasing from 313,437 

ckm in FY 2015 with CAGR of 7.17 %. Transformation capacity has in-
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creased from 596,100 MVA in FY 2015 to 899,663 MVA in FY 2019 with 

CAGR of 10.84%. Inter-regional transfer capacity increased from 46,450 

MW in FY 2015 to 99,050 MW during FY 2019 with CAGR of 14.57%.

The operating voltages in transmission in India include 765 kV, 400 

kV, 220 kV, 132 kV, and 66 kV in HVAC systems and +/- 800 kV, +/- 500 kV 

in HVDC systems. India is conducting trial operations on 1200 kV UH-

VAC technology. The entire transmission system in India is operated 

synchronously across five regions having one unified grid frequency 

for all India. The inter-State transmission infrastructure in the coun-

try is a key player in facilitating seamless power transfer across the 

country leading to optimization of resources, reduced congestion and 

‘One Nation One Grid One Market’ on most occasions. 

Where we stand

•	 Power transmission is a licensed and regulated activity in India as 

per the Electricity Act, 2003. The tariff for all assets, except those 

built under competitive mode, is decided by the respective reg-

ulator for 5 year block periods. The network is categorized into 

inter-state transmission system (ISTS) (between states, i.e., re-

gional) and intra-state transmission system (InSTS). In addition, 

there are a few cross-border interconnections with Bhutan, Nepal, 

Bangladesh and Myanmar. Government-owned companies have 

historically managed ISTS and InSTS. POWERGRID (Power Grid 

Corporation of India Limited), a Government of India enterprise 

that has been notified as Central Transmission Utility (CTU), owns 

more than 85% of the ISTS. State Government-owned transmission 

licensees in States manage InSTS in respective states. 

•	 The CTU discharges its responsibility for coordinated develop-

ment of power transmission in the country in coordination with 

CEA and the States and is providing connectivity, medium-term 

open access (MTOA), and long-term access (LTA) to various gener-

ation developers as per Central Electricity Regulatory Commission 

(CERC) regulations. 

•	 The transmission sector in India, primarily ISTS, has consistent-

ly introduced new technologies such as 1200kV UHVAC, +/-800kV 

HVDC, FACTS, STATCOMs, GIS, VSC based HVDC, smart grids state-

of-the-art synchro phasor technology using phasor measurement 

units (PMU), aerial patrolling, remote operation of substations, 

helicopters for maintenance etc. for increasing efficiencies and 

reliabilities in the transmission systems and its operations. POW-

ERGRID Advanced Research & Technology Centre (PARTeC) has 

commenced its full-fledged operation.

•	 NITI Aayog’s ‘Strategy for New India@75’ study considers harnessing 

of RE sources, which are a strategic national resource, to be a part 

of India’s vision to achieve social equity and energy transition with 

energy security, a stronger economy, and climate change mitigation. 

•	 To facilitate Government’s plan to increase the renewable energy 

penetration, Green Energy Corridors schemes have been formulat-

ed to create transmission infrastructure for evacuation of renew-

able energy and to reshape the grid for future requirements. The 

schemes includes development of transmission systems at ISTS 

level and InSTS level in 8 renewable rich states, establishment 

of Renewable Energy Management Centres (REMC) and estab-

lishment of evacuation systems for ultra mega solar parks. The 

projects are in various stages of development and are likely to be 

completed by 2021. In order to achieve the target of 175GW of RE 

capacity by 2022, a comprehensive transmission plan for grid in-

tegration of various Renewable Energy Zones in the country has 

been evolved and is under approval.

•	 Competitive bidding mechanisms introduced by the Tariff Pol-

icy of 2006 opened the transmission sector to private invest-

ment with revenue security being ensured through CERC’s Shar-

ing Regulations. As on March 2019, 41 ISTS projects have been 

awarded through tariff-based competitive bidding.

•	 POWEGRID, with largest share in terms of tariffs, has secured 12 

projects and the rest have been secured by various private sector 

players mainly Sterlite, Adani, Essel Infra and KPTL. Out of the 41 

projects, more than 50% have been commissioned. At InSTS lev-

el, few States have encouraged private sector participation. In the 

past, the overall penetration of tariff based projects at InSTShas 

been quite low, which however is changing, as some states are 

now coming out with such projects.

Challenges

The challenges in transmission sector are predominantly limited to 

project development and construction phases while the risk in the 

subsequent Operation & Maintenance phase is nominal. 

India has developed a robust 
transmission network enabling 
smooth transfer of power from 
generation plants to load centres

GROWTH IN TRANSMISSION SecTOR

CUMULATIVE GROWTH IN TRANSMISSION LINES (CKm)

CUMULATIVE GROWTH IN TRANSFORMATION 
CAPACITY (MVA)

FY 2014-15 FY 2017-18 FY 2018-19

313437
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413407

596100

FY 2014-15

826958

FY 2017-18

899663

FY 2018-19

Green energy corridors schemes have 
been formulated to create transmission 
infrastructure for evacuation of 
renewable energy and to reshape the 
grid for future requirement

The key challenges include delays in obtaining clearances for right 

of way, land acquisition, forest clearances that result in cost and/or 

time overruns. Many transmission projects have faced delays be-

cause of the developer’s inability to acquire land and get timely clear-

ances. There have been instances of transmission lines being forced 

to take a different route than planned, resulting in substantial varia-

tions in project costs.

In the recent times, a new set of challenges emerged related to the 

planning and execution of transmission system due to the increase in 

penetration of variable renewable energy. Given the renewable ener-

gy projects have short gestation period compared to transmission in-

frastructure, creating necessary evacuation systems within required 

time is becoming a challenge. States in India accounts for more than 

77% of the RE capacity addition by 2022. Power generated from REs 

by these states needs to be transported to the load centres through 

transmission networks. New technologies in transmission planning, 

construction and operation could potentially address this challenge.

opportunities

•	 The Government of India, focused on long term energy security as 

well as kick-starting the growth of economy, has been consistently 

addressing both supply and demand side issues through policy 

and reforms for ensuring sustained development of the Indian 

Power Sector.

•	 Growing power demand as a result of Government’s focus on im-

proving the distribution sector, the last mile in power; addition 

of RE capacity; addition of capacities in conventional generation 

sources; cross-border linkages and adoption of new technologies 

to address challenges linked to RE integration are likely to be the 

growth drivers for power transmission in India. 

•	 Considering the demand growth, generation additions including 

REs, CEA has estimated the transmission network additions during 
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1 CEa: national Electricity Plan 2018

2017-2022 to be 62,800 Ckt km and 1,28,000 MVA1. 

•	 Given the constraints in RoW (Right of Way) and land availability, 

newer technological options like Gas Insulated Substation (GIS), 

Multi-circuit / Multi-voltage transmission line towers, EHV cables 

and Gas Insulated cables, monopoles, etc. would play a major role 

in overcoming these challenges. 

•	 Government’s ambitious renewable energy addition plan would 

necessitate investments in the areas like reactive power manage-

ment, energy storage, wide area measurement system, telecommu-

nication systems, etc. 

Planned status of transmission lines and 
transformation caPacity

Parameter Planned transmission network 
addition (Apr 2017-Mar 2022)

Transmission Lines (Ckt km) 62,800

Transformation Capacity (mVa) 1,28,000

•	 GoI ‘s vision of 5 trillion-dollar economy will require an estimated 

investment of INR 5 lakh crore (USD 69 bn) in the transmission 

sector over the next few year according to the Confederation of 

Indian Industry (CII) white paper New Age Power Systems: For 

21st Century India Challenges, Solutions and Opportunities.

Conclusion

India’s power demand is expected to increase because of GDP growth, 

universal access, electric vehicles, industrial corridors, public trans-

port, etc. and likely to create strong need for robust transmission 

system in the country. Further, emerging power market, cross-border 

power trading and upcoming regulatory changes (e.g., envisaged seg-

regation of carriage and content) will create demand for additional 

transmission system. 

Renewable Energy Integration will require the strengthening of the 

transmission network. One of the major issues is the RoW (Right of 

Way). Greater opportunities are expected for private investments into 

transmission sector considering relatively lesser risks (in power val-

ue chain) associated with this sector. The transmission requirements 

are sensitive to load growth and generation additions and therefore 

the overall emerging power sector scenario in India augurs well for 

transmission sector.

Private investment opportunities in 
transmission systems is picking up
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The Last Mile
The essential delivery mechanics of taking power to the 

consumer is witnessing immense transformation

Distribution
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The power distribution segment is one of the most important 

link in the power sector with DISCOMs (distribution compa-

nies) being the backbone of the electricity supply market, 

connecting end users with generators of electricity. Power distribu-

tion utilities today in most of the states are state government owned 

entities, with a license to supply power in the area of their respective 

states. 

While competition has been introduced in power generation and 

power transmission sectors, competition in power distribution sec-

tor is limited to ‘open access’ through which a power generator or 

trader can directly supply power to end-consumers using the net-

work of power transmission and distribution utilities.

In the distribution segment, emerging areas like rooftop solar, elec-

tric vehicles, smart meters, storage, ancillary services etc. are going 

to open additional avenues of investment. 

Where we stand 

Power distribution utilities today in most of the states are state gov-

ernment owned entities, with a license to supply power in the area 

of their respective states. While competition has been introduced in 

power generation and power transmission sectors, competition in 

power distribution sector is limited to ‘open access’ through which a 

power generator or trader can directly supply power to end-consum-

ers using the network of power transmission and distribution utilities. 

Power distribution in a few large cities like Delhi, Mumbai and Kol-

kata has been privatized while private participation is also allowed 

through Distribution Franchisees, offered by State Governments in 

few towns. 

The government has introduced several programmes such as  

UDAY (Ujwal DISCOM Assurance Yojana), DDUGJY (Deen Dayal  

Discom 
Financial 
RestRuctuRing

Financial restructuring 
of state Distribution 

Companies

uDAY  
(ujwal Discom 

Assurance Yojna) ~inr 36,000 (usD 
5.02 bn) reduction 
in book losses of 
Discoms (FY2016-
FY2018)0201

electRiFication

PMGY (Pradhan 
Mantri Gramodaya 
Yojana)

rEst (rural 
Electricity supply 

technology Mission

Accelerated 
electrification of 1 lakh 

villages & 1 Cr HHs

DDuGJY (Deen Dayal 
upadhyay Gram Jyoti 

Yojana)

Accelerated rural 
Electrification 
Programme

rGGVY (rajiv 
Gandhi Grameen 

Vidyutikaran Yojana)

saubhagya (Pradhan 
Mantri sahaj bijli 
Har Ghar Yojana)

99.99% households 
electrified
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netwoRk 
stRengthening

APDP (Accelerated 
Power Development 

Programme)

APDrP (Accelerated 
Power Development & 
reform Programme)

restructured 
APDrP

iPDs (integrated 
Power Development 

scheme) 1,388/1405 towns 
it enabled

85% of 11kV 
feeders being 
monitored online02 03 0401

Recent poweR distRibution schemes

Upadhyaya Gram Jyoti Yojana), IPDS (Integrated Power Develop-

ment Scheme) and SAUBhAGYA (Pradhan Mantri Sahaj Bijli har Ghar  

Yojana) have shown marked progress. 

•	 The distribution sector is now buzzing with endeavors in-

cluding smart metering by Uttar Pradesh, prepaid metering 

by Manipur, IT implementation by Tripura, introduction of 

energy Audit Software (eAS) by Madhya Pradesh, constitu-

tion of anti-theft vigilance squad by Rajasthan, electricity 

theft prevention campaigns by haryana, etc. 

•	 For modernisation of distribution segment, the Government 

has notified a target of making all meters – smart and prepaid 

over a period of three years starting 1st April 2019. NTPC and 

POWeRGRID have entered into a joint venture for entering 

into electricity distribution business. 

•	 Under the UDAY scheme, more than INR 36,000 Crores (USD 

5.02 bn) interest cost has been saved by DISCOMs in past 

two years. AT&C losses have come down to 18.76% in FY18 

as compared to 20.77% in FY161. The current national level 

ACS-ARR (average cost of supply and the revenue realised) 

gap is at 26 paisa/unit as compared to 58 paisa/unit in FY162. 

States like Gujarat, himachal Pradesh, Karnataka, Kerala, 

Tamil Nadu, Telangana, Dadra & Nagar haveli and Daman & 

Diu have already achieved less than 15% AT&C losses.

•	 India’s rank in World Bank’s ease of doing business - “Get-

ting electricity” Ranking has improved to 24 in 2018 from 137  

in 2014.

•	 A national perspective plan at the distribution level is being 

drafted by Central electricity Authority (CeA), with needs of 

the consumers at the centre of its focus. The plan anticipates 

an increase in distribution sub-station capacity of 38% and 

in distribution transformation capacity of 32% as well as an 

increase in feeder lengths of 27-38% till 2022.

opportunities

•	 The viability and efficiency of the distribution segment 

would be critical to attract investments into other segments 

of power sector value chain. The overall investments and ef-

ficiency of the power sector has significant impact on the 

overall socio-economic development of the country. There-

fore, future strategies need to be based on an integrated ap-

proach supported by all stakeholders including government, 

regulator, utility and consumers at large.

•	 In order to improve the performance of the distribution sec-

tor, a number of attempts have been made by Government of 

India. These include legal and regulatory reforms under the 

electricity Regulatory Commissions Act, 1998, and the elec-

tricity Act, 2003, which paved the way for competition and 

altered the industry structure and governance framework. 

•	 The eA 2003 de-licensed generation and enabled rapid ca-

pacity addition through private sector participation. To re-

vive the financially stressed sector, the central government 

from time to time has initiated bailout packages such as the 

Financial Restructuring Plan (FRP) in 2012-13 and UDAY in 

2015-16. Further, government schemes such as DDUGJY, Re-

structured Accelerated Power Development and Reforms 

Programme (R-APDRP), and IPDS, aimed at increasing the 

number of connections and strengthening the distribution 

network, have been undertaken. 

•	 Govt of India is drafting a national perspective plan to ad-

dress all the people, process and technology related aspects 

required for making the power sector robust and resilient. 

The plan would aim at sustaining the goal of 24X7 uninter-

rupted Power for all with increasing demand of electricity by 

consumers. The plan would lay emphasis on 100% metering 

of all consumers, power reliability and availability. Addition-

ally, the plan also envisages conversion of all electricity con-

sumer meters into smart meters in prepaid mode within the 

next three years. Smart metering would empower consum-

ers with tools to help them conserve energy and plan their 

electricity usage in an efficient and optimum manner.

•	 To facilitate state utilities to ensure quality and reliable 24x7 

power supply in the urban areas, Government of India had 

launched IPDS in 2014 for strengthening of sub-transmission 

and distribution networks in the urban areas, metering of 

distribution transformers, feeders and consumers in the ur-

ban areas and IT enablement of distribution sector among 

others.  

in the distribution segment, emerging 
areas like rooftop solar, electric vehicles 
and smart meters are going to open 
additional avenues of investment
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•	 Government of India launched the SAUBhAGYA scheme with 

an objective to provide free electricity connections and low-

cost power supply to households, and initially targeted uni-

versal household electrification.

•	 Bureau of energy efficiency (Bee) has launched a pro-

gramme for capacity building of DISCOMs which would help 

in integration of energy efficiency measures with the activi-

ties managed by DISCOMs for demand side management. 

•	 Government of India launched “Integrated Power Develop-

ment Scheme” (IPDS) with the objectives of strengthening 

of sub-transmission and distribution network in the urban 

areas; metering of distribution transformers /feeders / con-

sumers in the urban areas;IT enablement of distribution sec-

tor and strengthening of distribution network. The scheme 

has helped  in reduction in AT&C losses, establishment of 

IT enabled energy accounting / auditing system, improve-

ment in billed energy based on metered consumption and 

improvement in collection efficiency. 

•	 Government of India has set up the National electricity 

Fund (NeF) Interest Subsidy Scheme to promote the capital 

investment in the distribution sector by providing interest 

subsidy, linked with reform measures, on the loans taken by 

public and private power utilities for various capital works 

under Distribution projects.

•	 India’s National Smart Grid Mission (NSGM) with the help of 

USAID (The United States Agency for International Develop-

ment) has initiated training programs to develop capacity 

and skills of utility personnel to develop India’s Smart Grid 

infrastructure. National Smart Grid Mission has been estab-

lished to accelerate Smart Grid deployment in India. 

retail supply 
Companies

Grid scale battery systems for rE balancing

Coordination between prosumers and grid

With increasing rE in the grid the scope 
for providing ancillary services has 
developed

opportunity for Private players 
to become retail suppliers 

E.g. automated public lighting, 
smart home management etc.

E.g., battery-as-a-service or 
charging stations

Assist consumers with energy 
conservation, efficient appliances, 

consumption analytics etc.

DFs or service contracts in rural 
areas to improve supply reliability

smart Metering as a service

sharing of spare capacity over the cables or 
co-locating telecommunication devices

Network Side Supply Side

behind 
the Meter 
Companies

EV Charging

Value Added 
services

rural DFs 
or service 
Contracts

storage 
solutions

Digital Grid

Ancillary 
services

Metering 
services

infra sharing 
with telecom

eMeRGING 
OPPORTUNITIeS IN 

POWeR DISTRIBUTION

Government is drafting a national 
level distribution plan for making the 
power sector robust and resilient.

•	 To accelerate the deployment of rooftop solar power in 

the country, Ministry of New & Renewable energy (MNRe) 

has prepared a concept note on  ‘Sustainable Rooftop Im-

plementation for Solar Transfiguration of India (SRISTI). It 

is proposed to bring DISCOMS to the forefront in Roof Top 

Solar (RTS) implementation by providing them performance 

based financial support to accelerate deployment of RTS 

plants within their distribution area. In the next phase, it is 

planned to DISCOMS the sole implementing agency for im-

plementation of rooftop solar scheme of MNRe. 

emerging trends are creating several business opportunities based 

on new technologies in both network and supply side of power dis-

tribution sector. 

Conclusion

Over the past two decades, the power sector has come a long way 

with private participation; increasing competition and transparency 

in the process and greater certainties in the policy-level interventions 

today. The sector has had eventful developments in not only genera-

tion and transmission capacity addition, but also in the distribution 

segment. Today, 100% foreign equity is permitted in the distribution 

sector without any upper ceiling on the quantum of investment. On 

the policy front, the sector witnessed implementation of the govern-

ment’s flagship programmes for improvement in efficiency in various 

aspects of power supply such as DDUGJY and SAUBhAGYA schemes 

for 100% household electrification. Further, the UDAY scheme has 

started showing results and DISCOMS are becoming profitable, which 

is a good sign for the sector. The Government has also brought in 

structural changes in the power system by setting up JVs in the dis-

tribution segment In addition to these; technological interventions 

like Advanced Metering Infrastructure, Smart Grid, and Demand Side 

Management are shaping up the distribution business. 

1 http://www.pib.nic.in/Pressreleaseshare.aspx?PriD=1555605

2 https://www.uday.gov.in/acs_arr_india.php

emerging trends are creating several 
business opportunities based on new 
technologies in both network and supply 
side of power distribution sector.
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Renewable eneRgy

Sustainable Energy’s 
Meteoric Growth

Upgrading grid technology and improving grid infrastructure  
are favourable factors pushing renewables

37
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IndIa’s power generation is dominated by use of fossil fuels, but 

the share of renewable energy (RE) source is growing and is 22.5% 

in total installed capacity of energy sources as on July 20191. 

India has high renewable energy aspirations and has been pursuing 

its agenda on renewable energy quite aggressively which is evident 

from the ambitious target of 175 GW of installed capacity by 2022.  

India has the 5th largest installed capacity globally (4th largest for 

wind and 5th largest for solar). Today, the installed capacity of solar 

is  30.1 GW. The enhanced penetration of renewable energy looks to 

address India’s key energy objectives of increasing energy security, 

reducing energy poverty and improving energy sustainability. 

India has committed to reduce the emissions intensity of GdP by 

33% - 35% below the 2005 levels and increase share of non-fossil fuel 

in total capacity to ~40% by 2030 in its national action Plan on Cli-

mate Change (naPCC). Moreover, there is mandatory provision of 

10% renewable energy in 100 smart cities and 30 GW target of offshore 

wind energy by 2030. The national Solar Mission (nSM) is one of the 

eight plans mentioned in the naPCC and the Indian Electricity act 

(Ea-2003) changed the legal and regulatory framework for the renew-

able energy sector, making RE attractive. The Ministry of new and 

Renewable Energy (MnRE) made it mandatory for regulatory agen-

cies to take steps to promote renewable sources of energy and has 

established of state-of-the-art facilities for solar energy research and 

testing under assistance from UndP, USaId and GTZ. 

To increase the share of renewable electricity, government is 

working towards upgrading grid technology, improving grid infra-

structure, promoting flexible demand and encouraging storage and 

balancing reserves.

where we stand 

The Ministry of new and Renewable Energy (MnRE) has set an ambi-

tious target to set up renewable energy capacities to the tune of 175 

GW of renewable energy capacity by the year 2022 which includes 

100 GW from solar, 60 GW from wind, 10 GW from bio-power and 5 GW 

from small hydro-power.

Government of India is aiming to achieve 225 GW of renewable 

energy capacity by 2022 including large hydro power projects much 

ahead of its target of 175 GW as per the Paris agreement. Total grid in-

teractive renewable energy capacity installed in India is 81.3 GW and 

off grid renewable capacity installed is 1265.67 MW as on July 2019.

India’s total installed power capacity stood at approximately 360.5 

GW at the end of July 2019, with RE accounting for 22.5% of the total 

installed capacity.

The RE space has become very attractive from investors perspec-

tive and has received FdI inflow of USd 7.48 bn between april 2000 

and december 2018. Out of the total RE installed capacity, wind pow-

er accounted for the highest share 45% (36.7 GW), followed by solar 

including rooftop with a share of 37% (30 GW). The remaining market 

was captured by biomass at 11% (9 GW) and small hydro projects 

catering to 5.6% (4.6 GW). More than USd 42 bn has been invested in 

India’s renewable energy sector since 20142. India is ranked fourth in 

EY Renewable Energy Country attractive Index 2018.

The government has also worked on policies to promote RE like feed 

in tariff and renewable energy certificates to promote renewable ener-

gy in the market. International Solar alliance (ISa) has been formed to 

provide cooperation among countries between tropic of Cancer and 

tropic of Capricorn for development of solar PV (photo voltaic) sector. 

India has recently announced an ambitious aim of 500 GW of renew-

able energy capacity by 2030 at IREna council in abu dhabi. 

The Solar Energy Corporation of India (SECI) has introduced nation-

al level wind solar hybrid tenders for development of large-scale solar 

wind hybrid projects. SECI has also been working to develop floating 

solar and inter-state transmission system-tied (ISTS) projects in India.

Solar: The solar power capacity addition was 6,529.20 MW in 2018-

19. a total of 41 solar parks in 21 states with an aggregate capacity of 

over 26,144 MW already sanctioned by the government so far to facil-

itate achievement of 100 GW target by March, 2022. Out of approved 

capacity of 23.40 GW, power purchase agreements (PPas) have been 

signed for around 9.20 GW and out of this, around 6.40 GW of capacity 

has been commissioned in various solar parks as on June 30, 2019, 

according to the MnRE in parliament. 

In India, solar projects are developed mainly through competitive 

bidding process wherein tariff is discovered through the bidding 

process. Under this mechanism, Government has been successful in 

discovering tariff as low as InR 2.44/kWh (USd 0.03/kWh). around  

60 Solar cities will be developed under MnRE’s solar cities program. 

50 Solar Parks of 40 GW by 2022. 60 approved Solar Cities, 50 already 

sanctioned, making India as asia’s largest market for off-grid products.

Wind: The growth of wind power in India is remarkable and the ef-

forts of the wind industry have led the country to reach the milestone 

of 35+ GW. This makes India the fourth largest wind power producer 

in the world after China (217 GW), USa (96 GW), and Germany (59 

GW). Currently, wind technology dominates renewable energy sector 

in India, contributing around 45.5% of the total renewable energy in-

stalled capacity as on July 2019. Private sector plays a major role in 

the wind installations. 

The national Offshore Wind Policy released to tap potential along 

India’s 7600 km coastline. The nIWE (national Institute of Wind En-

ergy) has released Expression of Interest (EOI) for 1 GW of offshore 

wind capacities. India has also released the first of its kind national 

Wind-Solar Hybrid Policy in May 2018. 160 MW tender was released 

for Wind-Solar-Battery hybrid (40 MW wind, 120 MW solar, 20 MWh 

battery component). SECI and World Bank are investing USd 400 mn 

for Solar-Wind Hybrid, Floating PV, Solar with Storage. 

Government’s policies like repowering of wind power projects have 

helped promote optimum utilisation of wind energy sources. as per 

Indian Renewable Energy development agency (IREda), an addition-

al interest rate rebate of 0.25% over and above the interest rate re-

bates would be available to the new wind projects for repowering. 

nIWE, Chennai and state nodal agencies and institutes, are carrying 

out wind resource assessment in the country. 

Bio-energy: India offers an ideal environment for Biomass produc-

tion. The vast agricultural potential also makes available huge agro-res-

idues to meet the energy needs. With an estimated production of about 

460 mn tons of agricultural waste every year, Biomass is capable of 

supplementing the coal to the tune of about 260 mn tons. This can  

result in a saving of about InR 250 bn, every year3. India has estimated 

potential of 19.5 GW of biomass and currently a total capacity of 9.8 GW 

of grid-connected bio-power has been installed as on July 2019 against 

a target of 10 GW bio-power by 2022. This includes 9.13 GW from ba-

gasse cogeneration, 0.67 GW from non-bagasse cogeneration and 0.14 

GW from waste to energy4. The share of bio power in renewable energy 

mix as on 31.07.2019 has been 12%.

Hydro energy: Small hydro which has capacity less than 25 MW 

represents 4604.8 MW as on July 2019. The share of small hydro in the 

renewable energy mix has been 5.6 % as on 31.07.2019. The Govern-

ment has already planned to include large hydropower plant projects 

to be part of RE.  at present, hydropower tariff is expensive compared 

to other forms which are largely due to high infrastructure costs and 

moderation of flood.

Key Challenges

availability of low cost finance and technology transfer are some of 

the key challenges. Other challenges are :

Balancing and Storage: Wind and solar Power are intermittent 

in nature as their output depends on external conditions, such as sun-

shine or wind. The load balancing can be provided by flexible con-

ventional energy sources like thermal power plant, as it constitutes 

major share of energy mix. 

However, uneconomical cost and challenges in practical implemen-

tation make it a difficult option. Storage technologies like thermal 

storage, battery storage and energy storage are gaining momentum 

and have long-term economic significance in India. The most common 

type of energy storage is pumped storage hydroelectricity. Energy 

storage faces issues of economic cost and commercial operation. GOI 

is planning for a large-scale storage linked renewable energy projects 

in future to integrate power storage in mainstream grid.

grid integration: RE grid integration poses several challenges 

like intermittency, controlling the real – time dynamics, voltage and 

power quality issues. Smart grid technologies coupled with IoT (In-

ternet of Things) is required to address the grid integration. This re-

quires huge infrastructure in terms of upgrading current Indian trans-

mission and distribution networks. 

The government is introducing auction-based ancillary services, 

flexibility in conventional generation, Renewable Energy Manage-

ment Centre (REMCs), load and generation forecasting mechanisms, 

grid frequency control by deviation Settlement Mechanism (dSM) to 

address the grid integration issues of RE sources. Moreover, Green 

Energy corridors are being developed in India for evacuation of RE 

from generation points to the load centres by creating inter-state and 

intrastate transmission infrastructure. 

need for quality: Quality development and execution for the 

current projects is required. However, there is less skill manpower in 

India as well as fierce competitive environment in private industries, 

which need to be tackled in large scale. The competition in the sec-

tor has risen where tariffs reached record low of InR 2.43 per unit in 

december 2017 and the same level was reached in September 2018 

again. The large integrated players are in a better position with higher 

returns compared to the smaller contractors. Government is working 

comprehensively on skill development by providing training but In-

volvement of the private players in providing training is utmost for 

this aspect.
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Solar farms energy are fast emerging  
into modern energy stores Opportunities

•	 The share of RE in meeting global energy demand is expected to 

grow by one-fifth in the next five years to reach 12.4% in 20235. 

•	 RE will have the fastest growth in the electricity sector, provid-

ing almost 30% of power demand in 2023, up from 24% in 2017. 

during this period, RE are forecasted to meet more than 70% of 

global electricity generation growth, led by solar PV and followed 

by wind, hydropower, and bioenergy. 

•	 The Indian renewable energy sector is the fourth most attrac-

tive renewable energy market in the world. 

•	 Government is also pushing for MW scale solar thermal plants, so-

lar –wind and solar – biomass hybrid projects and solar cell char-

acterization laboratory. 

•	 MnRE has introduced a new strategy for wind solar hybrid system 

in which Wind Turbine Generators (WTGs) and Solar PV systems 

will be configured to operate at the same point of grid connection. 

•	 The national Policy on Biofuels 2018 categorizes biofuels into differ-

ent categories to enable proper incentive mechanism, VGF scheme 

for ethanol bio refineries, and enhancing scope of raw material. 

•	 as part of MnRE programmes, research, development and demon-

stration projects have been initiated at various researches, scien-

tific and educational institutes etc. for development of new tech-

nologies like hydrogen energy, fuel cells, battery operated vehicles 

and ocean energy. 

•	 Solar Parks are being set up in the country and over 1,00,000 lakh 

acres of land has been identified for various solar parks out of 

which over 75,000 acres7 have been acquired. 

•	 Solar projects of aggregate capacity 4195 MW have been commis-

sioned inside various solar parks.

•	 The Ministry is also taking up projects for new emerging technolo-

gies such as floating solar power.

•	 The MnRE has decided to scale-up its R&d effort to Technology 

development and Innovation Programme.

•	 RE map, a global roadmap prepared by the International Renewable 

Energy agency (IREna), suggests that RE can make up two third or 

more in India’s total final energy consumption (TFEC) by 2050. 

•	 MnRE is also working on upgrading manufacturing supply chain. 

It has announced clean energy rollout trajectory, which requires 

power plants of 77 GW total capacities by the year 2020.

•	 GOI is also planning to launch national Energy Storage Mission for 

promotion of storage facilities in India. Key areas to be focussed 

for energy storage application will be renewable energy grid inte-

gration and rural micro grids. 

•	 Generation expansion planning studies for the national Electrici-

ty Plan has been carried out for the year 2021-22 and 2026-27 to 

find out the optimal capacity mix based on the electricity demand 

assessed by the 19th Electric Power Survey (EPS). It is keeping 

in view various GOI initiatives like REs capacity Target by 20228, 

committed capacity etc.

Projected Installed renewable  
caPacIty by IndIa by 2021-2022 and 2016-27

Year 2021-22 2026-27

electrical energy Requirement (bU) ex bus 1566 225.751

Peak electricity Demand (gw) 2047 298.774

Projected Installed Renewable  
Capacity (Mw)

175000 275000

Share in total installed capacity (%) 36.5 44.4

Conclusion

The issues of emission of greenhouse gases from the power sector 

and depleting sources of fossils fuel has led to increased energy gen-

eration of RE sources. RE will increasingly play an important role in 

the overall energy mix in the country and can address the present 

and future power supply deficits as well as enhance the energy access 

in remote areas. 

This sector is seeking investments from both national and interna-

tional players. The recent growth of solar PV and wind energy sector 

play an important role for the future roadmap of growth of renewable 

energy sector in India. The International Solar alliance (ISa) became 

first international intergovernmental organization headquartered in 

India on 6th december, 2017. 

Further, the government has allowed  100%  FdI under the automat-

ic route for projects of renewable power generation and distribution 

provided they comply with the provisions of The Electricity act, 2003.

1 Cea July-19 executive summary on Power Sector

2 IbeF Renewable energy May 2019 Report

3 IReDa

4 MnRe year end review

5 Iea Renewables 2018

6 IbeF

7 MnRe year end review

8 Cea national electricity Plan
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Power Sector Ecosystem
The power sector has multiple parties that play a key role in the smooth operations of the sector

Power Market Design
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ThE Electricity Act 2003 opened a way for power markets and 

power trading as a licensed activity. Regulatory initiatives of 

the Central Electricity Regulatory Commission (CERC) en-

abled a framework for a robust and healthy power market in the coun-

try. At present, all power market transactions are governed by Cen-

tral Electricity Regulatory Commission (Power Market) Regulations, 

2010 and its amendments. There are 36 inter-state trading licensees. 

PTC India Limited is the market leader in power trading space since 

the inception of power trading in India. There are about 50 Inter-state 

transmission licensees as on 31.3.2018 granted by CERC.

Volume of Short-term tranSactionS of  
electricity with reSpect to total electricity 

Generation oVer a decade (2009-10 to 2018-19)

Year Power 
Generation 
(BUs)

Volume of Short-
term Transactions 
of Electricity 
(BUs)

Volume of Short-
term Transactions 
of Electricity as % 
of Total Electricity 
Generation

2009-10 65.90 768.43 8.6%

2010-11 81.56 811.14 10.1%

2011-12 94.51 876.89 10.8%

2012-13 98.94 912.06 10.8%

2013-14 104.64 967.15 10.8%

2014-15 98.99 1048.67 9.4%

2015-16 115.23 1107.82 10.4%

2016-17 119.23 1157.94 10.3%

2017-18 127.62 1202.97 10.6%

2018-19 145.20 1245.32 11.7%

The country at present has a well-functioning OTC (Over the Count-

er) market as well as Day Ahead Market (DAM) in power exchanges. 

In power exchanges, trade take place based on the price signals to 

both the demand and the supply side. Renewable Energy Certificates 

(RECs) is a mechanism to address the mismatch between generation 

and demand of renewable energy based on renewable energy certif-

icates. Renewable purchase obligations (RPO) can be fulfilled by en-

tities by purchasing green attributes of renewable energy remotely 

located in the form of RECs. One REC is equivalent to one MWh elec-

tricity injected into the grid from renewable energy sources. The REC 

is exchanged only in the power exchanges approved by CERC. The 

first REC trading was held on power exchanges in April 2011.

Unscheduled Interchange (UI)/Deviation Settlement Mechanism 

(DSM) have been provided for settlement of imbalances. Ancillary 

Services (AS) market is making the generation capacity available for 

in the near term. NLDC (National Load Despatch Centre), in coor-

dination with RLDCs (Regional Load Despatch Centre), has started 

ancillary services operations i.e. April 12, 2016. The procurement of 

power by the industrial consumers through power exchanges began 

in the year 2009. The weighted average price of electricity transact-

ed through power exchanges was INR 3.45/kWh and through trading 

licensees, it was INR 3.59/kWh in 2017-18.

Current scenario

The electricity market in India consists of long term, medium term 

and short-term markets. From geographical aspect, power trading is 

segregated into inter-state, intra-state and cross border power trades. 

Presently, under the mandate from Ministry of Power, Government of 

India, the OTC Short-Term power purchase market operates through 

a National e-Bidding online portal i.e. Discovery of Efficient Electricity 

Price (DEEP). The key highlight of the DEEP portal is transparent bid-

ding with e-Reverse Auction. Now, the DEEP portal is also extended 

for conducting the Medium Term Procurement bidding across India.

Various products in the bilateral or OTC markets are Round the 

Clock (RTC), Peak, Other than Peak & RTC and Banking. Various prod-

ucts in power exchanges are Day Ahead Market (DAM), Intra Day, 

Day-ahead contingency, Daily and Weekly contracts, Renewable Ener-

gy Certificates (RECs) and Energy Saving Certificates (ECerts).

Markets are an excellent alternative to support existing capacities 

and create new pipelines of capacity instead of long-term contracts. 

More advanced market designs like Ancillary Services markets, Real 

Time Markets and Capacity Markets that allow for a wider range of 

physical and financial trading products. The readiness of the DIS-

COMs and their operating realities limit the possibilities of a rapid 

transition to deep markets in a short period.

Increased capacity addition of renewable, reducing cost of battery 

storage and rising cost of base load coal power have opened way 

for numerous opportunities for the consumers to explore alternative 

economical solutions for meeting their demand. however, in order 

to operate in evolving energy world, where power systems are be-

coming more decentralised power trading can provide some form of 

safety net through flexible trading.

Policy initiatives and reforms

The policy measures announced by MoP in the recent months have 

ensured a higher level of power supply at affordable prices. 

24 X 7 Power For All: With 24 X 7 power as an objective, there had 

been focus on incremental steps needed for dispatching capacities 

where significant investments has already taken place. 

UDAY: Under UDAY schemes, stress on distribution sector has been 

managed through refinancing to improve conditions of debt ridden 

DISCOMs and improving efficiency to cut down AT&C losses. 

SAUBHAGYA: The Pradhan Mantri Sahaj Bijli har GharYojna (SAUB-

hAGYA) was launched by the Ministry of Power (MoP) to achieve 

universal household’s electrification by providing electricity con-

nections to all households in rural and urban areas. This will require 

operational changes to ensure consumers are served 24x7 without 

affecting utility finances.

Cross Border Power Trading: To facilitate and cross border trading 

with greater transparency, consistency and predictability, Ministry of 

Power (MoP) issued “Guidelines for Import/ Export (Cross Border) of 

Electricity- 2018” on 18th December, 2018. This cross border trade can 

take place through bilateral agreements between two countries, through 

bidding route and through mutual agreements between entities.

Challenges

•	 Providing signals for capacity addition: Power markets 

can provide a brief outlay for development of generation and 

transmission capacity addition. In India, assets are underuti-

lised and generation demand mismatch is happening where-

as inefficient prices are achieved.

•	 Flexible platform for energy trading: There is insufficient 

liquidity and lack of flexible trading arrangements. Price 

change due to peak demand and seasonal variations effect 

the energy trading. There is also issue of load shedding or 

deliberate overdrawing of power by DISCOMs and loading of 

fixed cost of underutilised capacities on DISCOMs, etc.

•	 Utility efficiency and improved consumer services: Many 

operational charges are paid by consumers to the state and 

transmission entities. There is not enough competition, in-

novation, efficiency which has created problems for both 

utilities and consumers. 

•	 Reliable, secure and efficient system operations: Trans-

mission network is the backbone of the power market. 

Transmission congestion can play an important role in de-

velopment of power markets in India. Wheeling of power 

through the current transmission systems is an important is-

sue. There is need for splitting zones to oversee congestion.

Considering the above said view, it is necessary to examine how 

the market can be designed for better efficiency to enable consum-

ers and entities to benefit simultaneously. Innovative products can be 

brought in the market to respond to these issues are part of the new 

energy landscape.

opportunities

•	 The draft amendments to the Electricity Act, 2003 have 

created new opportunities for power market participants. 

There is scope for minimising complexity; encouragement 

for various stakeholders to invest in Power Exchanges based 

market and market depth research. Share of power markets 

has increased from 6.1% in FY09 to 11.7% in FY19.

•	 The Government of India is planning to re design real time 

electricity market in India to provide flexibility to genera-

tors, tariff restructuring, meeting growing demands, and ac-

commodate distributed energy sources.

•	 There is need for more advanced market design that includes 

range of financial products, which would ultimately improve 

liquidity and reduce costs.

•	 Innovation in contracting models and introduction of finan-

cial products

•	 Decentralised resources could be an alternative to retail 

market competition

•	 Large-scale deployment of micro-grids serving residential 

communities leading to micro-grid power market.

Conclusion

Increasing urbanisation and reach of power to every household  

will increase India’s energy needs. Indian power market is still a  

highly complex entity due to separate SERCs of each state. Even after  

the EA 2003, OA (Open Access) regulations 2004, 2006, and 2010,  

a significant portion of the market is indulged in the long term, and 

medium-term power market through PPA (Power Purchase Agree-

ment). Innovation in terms of product offerings and services in  

terms of handling stakeholders will drive the players in the power 

market ahead.
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Coal SeCtor

Coal Continues 
To Dominate

India has the fifth largest coal reserves in the world

47

Photograph by Nitin Kirioskar

Coal mines of Dhanbad, India
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Coal plays an important role in meeting global energy needs and 

is critical to infrastructure development. Coal meets around 

27% of global primary energy needs and generates around 

38.5% of the world’s electricity.  Not only does coal provide electric-

ity, it is also an essential fuel for steel and cement production, and 

other industrial activities. 71% of world’s steel is produced using coal.  

Globally, proven coal reserves are estimated more than 1 tn tonnes. 

Coal reserves are available in almost every country worldwide, with 

recoverable reserves in around 70 countries1. The major chunk of 

coal reserves are in USA, Russia, Australia, China and India. India has 

the fifth largest coal reserves in the world. As per GSI (Geological Sur-

vey of India), geological resources of coal in India are 319.02 bn tones 

(as on 31st March 2018)2. 

The Indian coal deposits are primarily concentrated in eastern  

and south central parts of the country. They are chiefly located in 

states of Jharkhand, Odisha, Chhattisgarh, West Bengal, Madhya 

Pradesh, Telangana and Maharashtra. The coal is of bituminous to 

sub-bituminous rank and is restricted to the sediments of Permian 

age. Of the total resources, the major part is Non-coking coal and bal-

ance is Coking coal (Prime, Medium and Semi Coking). The commer-

cial coal in the country is mainly consumed by the power, steel and 

cement sector.

Lignite reserves in India are estimated as 45.7 BT (as on 1st April 

2018) occurring in the tertiary sediments in the southern and western 

parts of peninsular India, particularly in Tamil Nadu Rajasthan, Guja-

rat, Puducherry, Kerala, and Jammu & Kashmir. 

Current Scenario

Coal is the most important and abundant fossil fuel in India. Approx-

imately 7% of the world’s proven coal reserves are located in India 

and it accounts for 45% of the country’s energy demand. Out of total 

electricity produced in India, more than 80% is produced from coal. 

Coal production in the country during the year 2018-19 was 730.3 

MTs (Provisional) as compared to 675.4 MTs in 2017-18, registering 

a growth 8.1%. The Lignite production during 2017-18 was 46.26 mn 

tonnes which is 2.27% higher than the production during 2016-17 

(45.23 mn tonnes).

Coal India Limited (CIL), which provides about 85% of India’s do-

mestic production of coal, is the world’s largest coal mining company. 

CIL production of coal during 2018-19 was 606.9 MT (Provisional) with 

a growth of 7.0%. Singareni Collieries Company Limited (SCCL) is the 

main source for supply of coal to the southern region. Small quanti-

ties of coal are also produced by TISCO, IISCO, DVC and others. SCCL 

production of coal during 2018-19 was 64.4 MT (Provisional)3. 

Coal India has taken steps towards India’s energy security by en-

hancing drilling, production and off take of coal. To boost the pow-

er sector, superior coal quality has been ensured with steps such as 

third party sampling procedures and 100% crushed coal to power 

plants. There are 117 ongoing mining projects costing INR 20 crore 

(USD 2.8 mn) and above under implementation in CIL. 

Coal Imports

Import of coal has steadily increased from 59.00 MTs during 2008-

09 to 235.24 MTs during 2018-19. Coking Coal is being imported by 

Steel Authority of India Limited (SAIL) and other Steel manufacturing 

units, mainly to bridge the gap between the requirement and indige-

nous availability and to improve the quality. Coal based power plants, 

cement plants, captive power plants, sponge iron plants, industrial 

consumers and coal traders are importing non-coking coal. Coke is 

imported mainly by Pig-Iron manufacturers and Iron & Steel sector 

consumers using mini-blast furnace. Details of import of coal and 

products i.e. coke during the last six years is as under:

Coal 2013-14
2014-
15

2015-16 2016-17 2017-18 
2018-
19* 
(Prov.)

Coking Coal 36.87 43.72 44.56 41.64 47.00 51.84

Non-Coking 
Coal

129.99 174.07 159.39 149.31 161.27 183.40

total Coal 
Import

166.86 217.78 203.95 190.95 208.27 235.24

Coke 4.17 3.29 3.07 4.35 4.58 4.93

* Import upto april-March, 2018-2019

Coal Linkage Policy: Coal linkage policy is a Central government 

designed guidelines for the allocation of coal among thermal power 

firms. The policy aims at designing a methodology for coal linkage. 

States who have assigned coal should follow these guidelines while 

allocating the assigned coal among their own generating stations, 

other state generating stations, Central Government Stations and In-

dependent Power Plants (IPPs, mostly private).

Under this policy, a state’s coal requirement would be clubbed and 

assigned to the respective state or state-nominated agencies. Coal 

Policy 
initiatives 

and 
RefoRm 

measuRes

Shakti: Power 
Sector Linkage 
Policy

Coal linkage through 
transparent auctions

Coal Mines (Special 
Provisions) Act, 
2015

transparent allocation 
of coal blocks through 
e-auction

Coal Production by 
CPSEs

Sustained increase in 
production has led to 
fuel reliability and lesser 
imports

Linkage Policy 
Non-Regulated 
Sector

transparent allocation 
through e-auction to 
cement and steel sectors
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linkages would be awarded to designated state-owned power DIS-

COMs. The state through DISCOMs then award coal linkage according 

to applicant’s need, efficiency and cost of power to the power plants 

in its territory including the private sector. Allocation to private sec-

tor will be made through auction.

SHAKTI – the new coal linkage policy: The Scheme for Harnessing 

and Allocating Koyla (Coal) Transparently in India (SHAKTI) was 

announced in May 2017. The objective was to allocate coal linkages 

(buying coal from a mine closer to the power plant) to the regulated 

sectors in a transparent and objective manner.  The Policy provides 

coal linkages to power plants, which lack Fuel Supply Agreements 

(FSAs) through coal auctions.

The auctioning coal linkages through SHAKTI have given consum-

ers the option to bid for a source of their choice, thereby reducing 

coal transportation costs. The policy is an important initiative in al-

leviating one key challenge in power sector, viz. lack of coal linkage 

and is expected to positively contribute in resolution of a number of 

stressed assets.

The coal ministry has amended the eligibility norms for the SHAK-

TI transparently in India, effectively allowing more power generating 

companies to procure the fuel through this route. Ministry will soon 

launch the second round of SHAKTI scheme.

Coal Linkage Policy for non-regulated sector: The coal supply to 

Non-Regulated Sector (NRS) is through FSAs based on their long-term 

linkage /Letter of Assurance (LoA). According to this policy, all allo-

cations of linkages/LOAs for non-regulated sector viz. Cement, Steel/

Sponge Iron, Aluminium and others [excluding fertilizer (urea sec-

tor)] are auction based. Proportion of coal allocation between power 

and non-power sectors is 75% Power and 25% Non-power.  

Coal India Ltd has been conducting linkage auctions under Non-Reg-

ulated Sector, including for Steel, Cement & Sponge Iron, and FSAs are 

signed with the successful bidders by the subsidiary coal companies 

of CIL. In the case of steel PSUs, coal supplies through MoU are made 

to SAIL and RINL. 

Rationalisation of Coal Linkage: Ministry of Coal has issued the Pol-

icy for Linkage rationalisation for IPPs in 2018, which started with 

rationalisation of linkages of State/ Central Gencos. As per this policy, 

CIL has rationalised for a quantity of 5.42 MT for State/Central Gencos 

with a potential savings of INR 292 Crores (USD 41.3 mn) which is un-

der the process of implementation. There is also possibility of further 

rationalisation of Coal linkages, including swapping of imported coal 

being transported to hinterland with domestic coal transported near 

coastal areas. 

opportunities

Coal is a low-cost fuel for power generation in India. According to NITI 

Aayog’s Draft National Energy Policy 2017 report, coal-based power 

generation capacity is likely to reach 330-441 GW by 2040 from 192 

GW in FY 2017.

Conclusion

India largely depends on imported coal and steps to reduce coal im-

ports and smooth development of coal mines need to be taken. Some 

of them are: 

•	 Promote international collaborations for bringing in techno-

logical up-gradations in the sector, which in turn would en-

sure investment in the sector from various countries.

•	 Establishing a single window clearance process for coal 

mines

•	 Support in land acquisition and Resettlement and Rehabil-

itation (R&R) related issues to ensure timely and smooth 

completion. 

•	 The Government has now decided to permit 100% FDI under 

automatic route for sale of coal, for coal mining activities 

which would fully open up coal mining to foreign players. 

•	 Establishing a coal regulator to resolve the conflicts and set-

tle disputes related to coalmines. The coal regulator will also 

help in monitoring performance of coal miners and utilising 

capacity. 

Photograph by Biswarup Ganguly, wikimedia commons

Planning of Pit head power plants

Coal India, SCCL (Singareni Collieries Com-

pany) and captive miners are suggested to 

have pit head plants which will substantially 

reduce power consumption cost.

1

Clean coal technologies

Modern practices like UCG (Underground coal 

gasification), CTL (Coal to Liquid) and CBM (Coal 

Bed Methane) will help in reducing dependence 

on import for crude oil & natural gas. This will 

also reduce carbon footprint.

2

Coal off-take and logistics 

Sourcing coal from nearest coal mines will 

help in reducing transportation cost.

3

Competition in Coal mining

Commercial mining is expected to bring process 

optimisation and inculcation of modern practic-

es leading to reducing cost of mining.

4

Coal Washing

Will reduce ash content in coal, improve plant 

thermal efficiency and reduce emissions.

5

Mock-up of a coal mine, Ranchi Science 
Centre, Jharkhand, India

1 World Coal association

2 Provisional Coal Statistics

3 Ministry of Coal
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Fossil Fuels Rule
Natural gas, with its inherent advantages over other 
alternatives, is likely to emerge as the preferred fuel

Oil and Gas
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IndIa is the second largest refiner in asia after China and is third 

largest consumer of oil after US & China. Though there is an in-

creased focus on gas and renewable as sources of energy, the de-

mand for oil has always been on the rise and remains at about 30% 

of the total demand. However, natural gas is emerging as a significant 

energy source, contributing about 10% of the total primary energy 

consumption. a major part of these resources is from imports where 

oil imports constitute about 83.7% of total domestic oil consumption 

in 2018-191 and natural gas constitutes 47.2% of domestic natural gas 

consumption. 

Given the increased awareness amongst countries to reduce the 

carbon footprint of the energy industry, oil and gas sector are expect-

ed to play significant role. natural gas, with its inherent advantages 

over other alternatives, is expected to emerge as the preferred fuel. 

Further, with the thrust on renewable energy, the Indian government 

has set a target of 175 GW of installed capacity of renewable energy by 

2022 and a 10% reduction of oil and gas import dependence by 2022.

Where we stand

Oil and gas contributes about 41.73% to primary energy consumption 

in India2. The estimated proved and inferred balance recoverable re-

serves of Crude Oil and natural Gas (april 2018) are 594.5 MMT and 

1339.6 BCM respectively. India has 26 sedimentary basins covering 

an area of 3.36 mn square kilometres. India’s refinery capacity has 

increased to 249.4 MMTPa3 ((Million Metric Tons Per annum) and is 

estimated to reach 280.320 MMTPa by 2022. Geographical distribu-

tion indicates that the maximum Crude Oil reserves are in Western 

Offshore (40%) followed by assam (27%), and the maximum reserves 

of natural Gas are in Eastern Offshore (38%) followed by Western Off-

shore (23%)4.

Production of crude oil has increased from 33.51 MTs during 2008-

09 to 34.2 MTs in 2018-19. In the year 2018-19, the production of Pe-

troleum Products in India was 262.4 MT as against 254.4 MT during 

2017-18, an increase of 3.1%5. In the total production of petroleum 

products, high-speed diesel oil accounted for the maximum share fol-

lowed by motor spirit. net production of natural Gas increased from 

31.7 Billion Cubic Meters (BCM) in 2017-18 to 32.1 BCM in 2018-19.

Substantial refinery capacity additions over the years have led this 

growth in crude oil consumption making India a net exporter of petro-

leum products. The total contribution of petroleum sector to exche-

quer has increased from InR 3,32,619 crore (USd 46.42 Bn) in FY 2015 

to InR 5,95,438 crore (USd 83.09 Bn) in FY 20196. at present, about 

16,800 km long gas pipeline network is under operation in the country 

and a further 14,200 km pipeline is approved or under construction. 

Government is planning a roadmap to reduce the dependency on im-

port in energy by 10% by 2021-22.

Policy initiatives and Reform Measures

The Government has been extremely proactive in introducing mea-

sures to give a boost to the sector. The reforms in hydrocarbon sector 

are based on the following guiding principles:

1. Enhance domestic Oil and Gas Production

2. Bring Substantial Investment

3. Generate Sizable Employment

4. Enhance Transparency

5. Reduce administrative discretion

•	 In 2018, the Government of India launched the Bid Round-I 

under Open acreage Licensing Policy (OaLP) for interna-

tional competitive bidding. OaLP Bid Rounds-II and III were 

recently launched on 7th January, 2019 and 10th February, 

2019 respectively.

OaLP gives an option to a company looking for 

exploring hydrocarbons to select the exploration 

blocks on its own, without waiting for the formal bid 

round from the Government. Under Open acreage 

Licensing Policy (OaLP), a bidder intending to ex-

plore hydrocarbons like oil and gas, coal bed meth-

ane, gas hydrate etc., may apply to the Government 

seeking exploration of any new block (not already 

covered by exploration). The Government will ex-

amine the Expression of Interest and justification. 

•	 In March 2016, Hydrocarbon Exploration and Licensing 

Policy (HELP) replaced new Exploration Licensing Policy 

(nELP). Four main facets of this policy are:

i. Uniform license for exploration and production of 

all forms of hydrocarbon,

ii. an open acreage policy,

iii. Easy to administer revenue sharing model and

iv. Marketing and pricing freedom for the crude oil and 

natural gas produced.

HELP was devised to ensure higher domestic oil & 

gas production, to attract substantial investment in 

Oil & Gas Refinaries
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the sector and generate sizable employment. The 

policy is also aimed at enhancing transparency and 

reducing administrative discretion.

The uniform licence will enable the contractor to ex-

plore conventional as well as unconventional oil and 

gas resources including CBM, shale gas/oil, tight gas 

and gas hydrates under a single license. The con-

cept of Open acreage Policy will enable E&P com-

panies choose the blocks from the designated area.

•	 National	Data	Repository	(NDR): national data Repository 

(ndR) had been set up to populate all the geo-scientific data 

available in the country. ndR has been formulated to provide 

data to various Industry E&P operators through launching 

of OaLP/HELP programme. The interested E&P companies 

would be able to view geo-scientific data from anywhere in 

the world and firm up an opinion regarding prospectively of 

the blocks prior to bidding for the block. 

•	 Hydrocarbon	Vision	2030	for	North	East: The objectives of 

the plan are to leverage the region’s hydrocarbon potential, 

enhance access to clean fuels, improve availability of petro-

leum products, facilitate economic development and to link 

common people to the economic activities in this sector. 

The states covered include arunachal Pradesh, assam, Ma-

nipur, Meghalaya, Mizoram, nagaland, Sikkim and Tripura. 

The Ministry also undertook series of consultations with the 

state governments while drafting the vision document. The 

Vision aims at doubling Oil & Gas production by 2030, mak-

ing clean fuels accessible, fast tracking projects, generating 

employment opportunities and promoting cooperation with 

neighbouring countries and targets an investment of InR 

1.30 lakh crore till 2030 in north East India.

•	 Pradhan	Mantri	Ujjwala	Yojana	(PMUY): PMUY launched in 

FY 2016-17 to provide LPG connections to 50 mn women from 

the Below Poverty Line (BPL) families. PMUY scheme is for a 

period of 3 years ending in FY 2019-2020. Under this scheme, 

7.23 Crore (10.1 mn) connections have been released7.

•	 The government has allowed 100% Foreign direct Invest-

ment (FdI) automatic route, in Exploration activities of oil 

and natural gas fields; Infrastructure related to marketing of 

petroleum products and natural gas; Marketing of natural 

gas and petroleum products, petroleum products’ pipelines, 

natural gas pipelines; LnG re-gasification infrastructure, 

market study, formulation and petroleum refining in the pri-

vate sector; The policy of the government or private partic-

ipation in the exploration of oil and the discovered fields of 

natural oil companies 

•	 The government offers a 49% automatic route, in case of pe-

troleum refining by PSU, without disinvestment of dilution of 

domestic equity in existing PSUs.

•	 Under the new domestic Gas Pricing Policy, a transparent 

new gas pricing formula linked to the global market is made 

effective from 1 november 2014.

•	 The	National	Bio	fuel	Policy	2009: Promotes bio-fuel usage 

and the Government of India has provided a 12.36% conces-

sion on excise duty on bio-ethanol and exempted bio-diesel 

from excise duty. The Union Cabinet has approved national 

Policy on Bio fuels – 2018 that is expected to give boost to 

the bio fuel programme of the country. GOI has also allowed 

direct sale of biodiesel (B100) for blending with high speed 

diesel to all consumers.

Opportunities

•	 Investment opportunities are in the upstream, gas pipeline, 

city gas distribution (CGd) network, LnG terminal, petro-

chemical and refinery. Petrochemical sector is likely to grow 

at a CaGR of 10% over the next five years to reach the USd 

100 bn mark by 2022. Government has also recognised the 

potential in this area and it is one of the priority sectors un-

der the Make in India programme.

•	 Foreign investors will have opportunities to invest in proj-

ects worth USd 300 bn in India, as the country looks to cut 

reliance on oil imports by 10 per cent by 2022. USd 25 bn 

investments are expected in exploration and production by 

20228.

•	 Investments worth USd 102 bn are expected in upstream 

equipment and services over the next 10 years. drilling and 

The estimated proved and inferred 
balance recoverable reserves of 
Crude Oil and Natural Gas (April 
2018) are 594.5 MMT and 1339.6 BCM 
respectively.

drilling-related services are likely to account for 35 - 40% of 

the total spend followed by oilfield equipment with 18 - 20% 

and completion and stimulation equipment and services 

with 18 - 20%9.

•	 The Government has envisaged developing the national 

Gas Grid. at present about 16,788 Km natural gas pipeline 

is operational and about 14,239 Km gas pipelines are being 

developed to increase the availability of natural gas across 

the country10.

•	 India has also become a net exporter of petroleum products 

by investing in refineries designed for export, particularly in 

Gujarat11.

•	 Gas based economy is being developed by connecting major 

cities with green highways. The highways will have vehicles 

running on CnG and LnG with adequate refuelling stations.

•	 The two world-class gas hydrate reservoirs discovered in 

ultra-deep waters of KG basin under national gas hydrate 

programme-2. This has opened new avenues for alternative 

resources.

•	 abundant opportunities are present for the development of 

underground coal gasification, coal to liquids, shale gas etc.

•	 The Government has introduced a well-organised system 

of subsidy delivery to LPG consumers through PaHaL. The 

initiative is to rationalise subsidies based on the approach 

to cut subsidy leakages. as on 6 december 2018, more than 

230 Mn LPG consumers have joined the PaHaL (Pratyaksh 

Hanstantrit Labh) Scheme. PaHaL has entered into Guinness 

book of World record as a largest direct Benefit Transfer 

scheme.

•	 The Government has commenced supply of BS-VI vehicles in 

nCT of delhi from april 2018 and the rest of the country will 

transition to BS-VI by early 2020 and given the award of the 

City Gas distribution (CGd) licenses, soon 75% of the coun-

try will have gas retail network.

•	 The Oil Ministry plans to set up bio-CnG (compressed natu-

ral gas) plants and allied infrastructure at a cost of InR 7,000 

crore (USd 1.10 Bn) to promote the use of clean fuel.

•	 Liquefied natural Gas (LnG) supply is forging ahead on both 

coasts with 10 new R-LnG terminals (5 on west and 5 on east 

coast) coming up12. Together with the four existing termi-

nals of capacity 26.3 MMTPa, overall capacity will reach 72.5 

MMTPa.

•	 India approved major reforms in exploration and licensing 

policy to enhance exploration activities, attract domestic 

and foreign investment in unexplored/unallocated areas of 

sedimentary basins and accelerate domestic production of 

oil and gas from existing fields13.

Conclusion

With rising global energy demand, the oil and gas industry has a wide 

range of challenges and opportunities across the upstream, mid-

stream, downstream and oilfield services sectors. Rising demand for 

oil & gas in India is expected to drive investments in refining capacity 

expansions, upstream production, natural gas pipelines and LnG ter-

minals.

With the objective of reducing crude imports by 10% and making 

energy available to all by the year 2022, the Government of India (GoI) 

has an intense focus on increasing domestic production by 10%, at-

tracting foreign direct investment (FdI) in the oil and gas sector, 

building Greenfield and Brownfield refineries, developing pipelines 

and LnG terminals, etc. This commitment by GoI is manifested in the 

form of several initiatives in the oil and gas space. 

1 PPaC

2 Ministry of Petroleum & natural Gas, annual Report 2017-18

3 PPaC (data as on april 2019)

4 Energy statistics 2019

5 PPaC

6 https://pib.gov.in/newsite/PrintRelease.aspx?relid=191671

7 https://pib.gov.in/newsite/PrintRelease.aspx?relid=190670

8 iBEF

9 invest india

10 http://pib.nic.in/newsite/PrintRelease.aspx?relid=188356

11 iBEF

12 invest india

13 https://pib.gov.in/newsite/PrintRelease.aspx?relid=190667

Foreign investors will have 
opportunities to invest in projects 
worth USD 300 bn in India, as the 
country looks to cut reliance on oil 
imports by 10 per cent by 2022
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With vast resources and natural landscapes. 
such as this waterfall in southern India, 
there are great opportunities for innovative 
solutions towards sustainable energy

Towards Clean 
Energy

India embarked on clean energy with the Paris 
Agreement and is working fast to reduce dependence 

on fossil fuels in the future

EmErging ArEAs
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ThE emerging technological innovations are creating new op-

portunities for progress of energy efficiency. It is creating ex-

citing new opportunities for integrated solutions where effi-

ciency and renewable energy work together to deliver clean energy 

outcomes at the lowest cost. Key future technologies have been ex-

plored in this section, which would affect each of the demand sectors. 

Some of the key trends that would drive significant transformation in-

clude global de-carbonisation drive, a shift towards decentralisation, 

disruptive innovation and technological advancement, relentless fo-

cus on efficiency and vision of an interconnected world. 

Key influencing factors 

The key factors influencing the factors influencing the growth of emerg-

ing areas in low carbon/clean energy sectors in India are as follows:

1. Regulations: Good regulations have the capacity to act as catalyst 

for the growth of any sector. Regulations including policies, acts and 

directives provide other stakeholders a clear signal about the legis-

lative body’s intention to promote a given sector and/or technology. 

This direction enables stakeholders especially suppliers and service 

providers to prepare long-term strategies and allocate capital. These 

regulations can take many forms including:

Policies: A policy is a course of actions or directions set out to 

meet certain predefined objectives. The private sector could 

then take a cue from the policy defined by the government to 

plan their activities. For example, the Energy Conservation Act 

provided the regulatory mandate for standards & labelling of 

equipment and appliances; energy conservation building codes 

for commercial buildings; and energy consumption norms for en-

ergy intensive industries.

Targets: The government agencies then based on the policies 

defined can establish targets for various government sectors. 

These targets or mandate encourage the stakeholder to meet the 

broader objectives set out by the government. For example, BEE 

(Bureau of Energy Efficiency) under EC Act (Energy Conservation 

Act) set out mandates for large industry to meet certain energy 

intensity targets under its PAT program.

Incentives: Incentives encourage positive behaviour from vari-

ous stakeholders. These incentives can take two forms: 

•	 Target based incentives which encourage stakeholder to 

achieve more

•	 Subsidies, which allow stakeholders to manage risks es-

pecially financial.

Penalties: Penalties discourage stakeholders from taking deci-

sions that are not in line with the broader objectives set out by 

the government. For example, the PAT program also specifies 

penalties for industries that do meet the target set out by the 

government.

These forms of regulations also operate in combination as 

seen from the example of EC Act and PAT program. For achieving 

India’s energy efficiency potential, there is a need to analyze the 

present ecosystem governing energy efficiency such as policies, 

laws, institutions and arrangements. On the policy front, there is 

no overarching energy efficiency policy. This has hampered the 

adoption of efficient practices across energy consuming sectors. 

It is envisaged that an omnibus policy will be announced to cover 

all the energy producing and consuming sectors.

2. Urbanisation: India has a booming middle-class population that 

has led to rapid urbanisation. This has created the need for clean 

energy sources to meet the future demands of the cities, while con-

serving the environment. India is projected to add 416 million urban 

dwellers between 2018 and 20501.

Percentage of population living in urban areas in India
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3. Cooling Demand: The aggregated nationwide cooling energy de-

mand in terms of primary energy is expected to grow around 2.2 times 

in 2027 over the 2017 baseline, and the cooling demand in terms of 

tonnes of refrigeration is expected to grow around 3.1 times in 2027 

over the 2017 baseline, under the business as usual scenario.2 The im-

proved scenario suggests that, even with the known strategies and 

technologies, there is potential to reduce the aggregated growth in en-

ergy demand by 17%, and the resulting emissions, by 20%. Energy sav-

ings of ~20 mtoe can be leveraged between 2027 (BAU) and 2027 (Im-

proved). This translates to capacity avoidance of ~25 GW, or around 50 

power plants of 500 MW capacity each. Emissions reduction of ~ 100 

mt CO2e can be achieved between 2027 (BAU) and 2027 (Improved).

4. Grid Dependence: The quality of power and stability of grid is a 

factor influencing the growth of emerging areas in clean energy. With 

the introduction of renewable sources of generation, with intermit-

tent contribution to grid, it is imperative to set up large battery stor-

age or the ancillary services for better reliability of the grid network.

Key Drivers

The key drivers to ensure growth of clean energy led technologies are 

as follows:

1. Favourable regulations: Good regulations have the capacity to act 

as catalyst for the growth of any sector. Regulations including policies, 

acts and directives provide other stakeholders a clear signal about 

the legislative body’s intention to promote a given sector and/or tech-

nology. This direction enables stakeholders especially suppliers and 

service providers to prepare long-term strategies and allocate capital.

2. Institutional framework: Strong institutions are the cornerstone 

of any large intervention. The institutions should have enough well 

trained and capable resources to successfully implement the inter-

vention. Strategically, it is now important to strengthen the state agen-

cies and enable them to drive the energy efficiency agenda. There is 

need for strong enforcement mechanism at state levels that would 

lend further strength of the national and local level programme.

3. Finance: EE (Energy Efficient) solutions are generally more capital 

expenditure intensive than conventional solutions. Even though the 

lifetime cost of EE solutions is lower, high initial investment deters 

many from implementing EE solutions. Financial institutions also 

have limited understanding of these solutions and are unsure of fund-

ing EE projects. India has in the past through various capacity build-

ing initiatives, pilot project implementation and financial instruments 

including Energy Efficiency Financing Platform (part of NMEEE), Par-

tial Risk Sharing Facility (PRSF) attempted to increase the amount of 

finance available for implementation of EE projects.

To promote energy efficient solutions, it is therefore important that 

project proponents and service providers (ESCOs) have access to fi-

nance at cheaper rates. These financial solutions could take form of a 

revolving fund, risk guarantee or insurance facility or forming corpus 

for project implementation (similar to DSM fund within distribution 

utilities). The National Clean Environment Fund or another special 

cess levied could be utilized for seeding this mechanism.

4. Use of technology: Constant improvement backed by technolo-

gy improvements would be key in achieving India’s energy efficien-

cy potential. India has instituted a structure to promote these new 

technologies including formation of Technology Development Board 

and committees within Bureau of Indian Standards to ensure ho-

mologation of the new technologies. Further, it is also important to 

ensure development and/or adoption of technologies specific to the 

Indian conditions. Industry specific centre of excellence should be 

developed across the country. Industry associations should be en-

couraged to take lead in this process. India is a tropical country and 

significant energy consumption in the country is for cooling. Specific 

interventions should be undertaken to develop cost effective India 

specific technology solutions.

Innovative technologies including IoT (Internet of Things) and 

Blockchain have the ability to bring an energy revolution across sec-

tors. These technologies enable collection of data and improve con-

nectivity, which allows for better decision-making and convenience. 

India has begun adopting these innovative solutions in various sec-

tors including agriculture (smart control panels), municipal (CCMS), 

commercial (building management systems) and domestic (intelli-

gent appliances).

however, poor understanding of the technology can also act as a 

barrier in implementation of energy efficient solutions. Large-scale 

implementation of the innovative technologies still looks to be years 

away due to challenges such as the need for skill development, capac-

ity building and awareness, perceived concerns around investment 

outlay and cost benefit, inadequate knowhow, lack of infrastructure 

and lack of adequate cyber security norms. Improper implementa-

tion would result in lack in trust in technology. It is important for 

the government to take lead in mitigating the challenges mentioned 

through development of infrastructure and pilot projects to display 

these technologies.

5. Stakeholder engagement: Involvement of all key stakeholders 

would result in faster adoption and smoother implementation. For 

example for adoption of electric vehicles it is important to first have 

policies for promotion and adoption of EVs (Electric Vehicle), insti-

tutional framework to train new breed of engineers and ensure ho-

mologation, OEMs to make the transition from (Internal Combustion 

Engines) ICE vehicles to EVs, ecosystem players to provide services 
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EmErging ArEAs in Low cArbon/
cLEAn EnErgy sEctors in indiA

Drivers
Solar pumps
These have been 
available to Indian 
farmers through 
Organisations like 
EESL at low prices

Solar street lamps
There is vision for systematic, 
100% transition to energy-
efficient lamps and lighting up 
the countryside.

Energy-efficient 
appliances
Efficiency of the home 
appliances will steadily 
improve Otatisciis esti 
blabore periasin eati

Railway 
electrification
To complete 100% 
electrification of the 
Indian Railways system

Smart meters
Target to transition 
to smart meters 
throughout india

Industry process 
improvement
The pace of reform and 
improvement in industry will 
only accelerate

Integration of 
renewables
Varied renewable enegy 
systems will start to show 
impact by integrating with 
larger systems

Industry 4.0
Assist in clean energy 
management

District energy 
cooling system
Enable affordable and 
efficient energy access

IoT  & NZEB
IoT sensors can help 
remotely monitor 
energy chain

Blockchain
Create a system where 
energy prosumers can 
trade electricity

Artificial 
Intelligence
Unlock the true 
potential of RE

Electric/alternate 
fuel vehicles
Stringent efficiency norms and 
practicle transport alternatives 
will ensure that alternatives 
like electric vehicles will 
become mainstream
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like EV charging and consumers to buy the vehicles. The entire na-

tional level program would fail is any one of these stakeholders are 

not in line with the vision. 

The task is relative easier when the programs and solutions are 

targeted towards organizations. The engagement could be increased 

through focused group discussions and meetings. however, solutions 

targeted towards larger audience and general population would re-

quire larger engagement through use of mass and social media.

Key Emerging areas

Battery Storage: The (battery energy storage system) BESS tech-

nology has eventually started gaining momentum in India due to its 

dual-purpose advantage of storing excess energy during off-peak hours 

and providing electrical energy during peak hours. In power applica-

tions, BESS is used to smooth the solar generation output and helps in 

maintaining the balance between forecast vs actual generation.

Storage prices are dropping at a pace much faster than expected, 

due to the growing market for consumer electronics and demand for 

electric vehicles (EVs). Major players in Asia, Europe and the United 

States are all scaling up lithium-ion manufacturing to serve Electric 

Vehicles and other power applications.

Li-ion battery costs about USD 1000/kWh in 2010, the costs have 

dropped to just over USD 200/kWh in 2018 – an exceptional drop  

of 80% in just 8 years3, although is expected to come down in the com-

ing years with improvements in research and technology. On the other 

hand, the solar industry is becoming self-sustainable, with tariffs falling 

below INR 2.5/unit (0.04 USD/kWh), due to availability of host of incen-

tives. hence, financial viability and cost economics of battery based 

solution needs to be worked upon for widespread adoption of this 

technology. Flow batteries differ from conventional batteries, as the 

energy is stored in the electrolyte (the fluid) instead of the electrodes.

Market Potential: The energy storage market in India has a tremendous 

market potential with plethora of applications in the field of standalone 

storage systems, consumer electronics and electric vehicles. 

Electric Vehicles: The current focus of national and state govern-

ments on public transport, commercial transport and two-wheeler 

vehicle segments, the favourable TCO (Total cost of ownership) for 

these segments, an increasing availability of vehicle models and early 

market trends are indicative of the high potential of electrification in 

these segments. 

Stationary Storage: Stationary energy storage finds huge applicability 

in the field of distribution and transmission upgrade deferral, voltage 

support, maintaining desired frequency levels/frequency regulation, 

renewable energy integration, diesel genset replacement and ancil-

lary services, offering abundance of opportunities to be targeted.

Consumer Electronics: Power banks and mobile phone sales forms 

largest component of consumer electronic demand, with sales pro-

jected to reach 1.2 bn devices from existing 300 mn today. The de-

mand will also include additional component coming from Internet of 

Things (IOT) devices and telecom towers.

The market potential for each segment has been 
estimated below:

Electric Vehicles: For EV’s the market potential for individual cate-

gories (2-W, 3-W, 4-W and buses) has been added to arrive at the final 

overall potential.

Estimated Market Potential for EVs
Total Number 
Expected by  
FY 2030*

Assumed 
Battery Size 
(kWh)

Total Demand 
(GWh)

2-wheelers 56,594,000 3 169

3-Wheelers 12,319,000 10 123

Four Wheelers 10,587,000 40 423

Buses 542,000 200 108

Total 825
* https://rmi.org/wp-content/uploads/2019/04/rmi-niti-ev-report.pdf

Stationary Storage: For stationary storage applications, CEA has al-

ready come out with the figure of 34 GW capacity installations by Fy 

2030, translating into a storage requirement of 136 GWh. 

Consumer Electronics: As per Indian Cellular Association (ICA), cu-

mulative storage demand in consumer electronics will reach approx-

imately ~120 GWh. As per PwC analysis, considering a growth trajec-

tory of 20% every year, the energy storage demand for Fy 2030 will 

be ~300 GWh

Total market potential for FY 2030 for energy storage 
applications

Category Market Potential (GWh)

Electric Vehicles 825

Consumer Electronics 300

Stationary Storage 136

Total 1261

Total Battery Storage requirement for medium voltage (MV) is 

12095 MWh and for low voltage (LV) grid is 22294 MWh  based on es-

timated penetration of solar PV (both ground mounted and rooftop) 

likely to be connected to the MV and LV grid.4

Drivers – Policy, Regulatory, Economic

Policy and regulatory instruments are the biggest drivers towards 

mobilizing market penetration for adoption of battery energy storage 

solutions. Favourable elements in the form of a stable and long-term 

consistent policy framework, at central level with minimal amend-

ments in the support mechanism are necessary so that investors 

can accordingly plan and develop their market entry strategy into 

Indian markets. FAME (Faster Adoption and Manufacturing of Electric 

& hybrid Vehicles in India) scheme has been an ideal example of a 

policy framework, which has assisted in providing the much-need-

ed traction to energy storage, resulting in commercialization of large 

number of electric vehicles in India. Another fundamental program is 

the ‘national mission on transformative mobility and battery storage’, 

aiming to boost mobility solutions and developing a competitive do-

mestic manufacturing ecosystem with key focus on maximum value 

being captured in the country. 

Opportunities

The Indian market is gaining understanding of energy storage tech-

nologies and their applications in telecom infrastructure and e-ve-

hicles and the stakeholders are interested in setting up GW-scale 

energy storage plants. Leading companies have already announce-

ment deployment of Li-Ion batteries for reducing diesel consumption. 

While the mainstream market for electric vehicles is yet to take off, 

according to various estimates over 5,00,000 e-rickshaws are already 

on Indian roads in 2-tier cities.

Electric vehicles play an important role in integration of renew- 

 able energies into the grid. Negligible charging infrastructure, low-

er ranges and low awareness are the key reasons for the slow-paced  

development of e-vehicles in India. The Faster Adoption and Manu-

facturing of Electric & hybrid Vehicles in India (FAME) subsidy for  

EV manufacturers in India under the National Electric Mobility  

Mission Plan (NEMMP) is one of the key reasons for development of 

the market.

It is estimated that over 50 GW of installed capacity of Diesel Gener-

ators (DG) in India, consumes over 7 - 9% of the total diesel consump-

tion in India. Per unit DG, costs are around INR 15 to 40 per kWh (0.21 

USD to 0.56 USD), whereas the utility tariff is nearly INR 4 to10 per 

kWh (0.6 USD to 0.41 USD) for most of the customer categories. This 

provides lucrative opportunity for deploying energy storage technol-

ogies as power backup solution and reducing diesel import burden 

for the Indian Government

Financing

Considering the huge market potential, the investment in battery 

storage technologies would be enormous and it would be judicious 

for the government to provide subsidies and concessional tax struc-

ture to the industries involved in R&D and manufacturing of energy 

storage systems. The biggest driver for such investment decision will 

be sustained demand creation. 

As estimated in the preceding section, the cumulative energy stor-

age demand for Fy 2030 comes out to be 1261 GWh. A crucial aspect, 

which the government needs to work out in near future, is how the 

costs of battery technology and lithium ion technology in particular 

can be further incentivized to ensure increased uptake.  As per BNEF, 

average cost of a lithium battery was around USD 176/kWh5 in Fy 18 

which is estimated to go down to USD 94/kWh by Fy 2024 and can 

further come down to USD 62/kWh in 2030 with subsequent improve-

ments in technology and supply chain. hence, considering an average 

value of USD 100/kWh as the battery price for the entire duration, the 

total financing requirement in the energy storage application is esti-

mated to be INR 672,700 Crores6 (USD 94.87 bn) till Fy 2030. 

Major sources of funding will include financing from private play-

ers, commercial banks, multilateral and bilateral, injection of FDI in 

introduction of renewable sources 
of generation, with intermittent 
contribution to grid battery storage has 
a big role to play
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EnErgy storAgE systEms

1. Applications:

Ancillary 
service

rE 
integration

Electric 
Vehicles

optimization 
of  

generation

Key drivers 
of storage 
technology

1
Increase in RE integration 
possess high risk to the grid. 
The storage facility can be 
used to store generation 
output from renewable 
sources; can help is RE output 
smoothening and also in 
adhering to schedules.

2
EVs would have implication 
on Electricity grid. Thus, 
storage technology can  
help to reduce the  
stress on grid

3
Storage facility can 
help to shift generation 
output from one period to 
another. Also integral for 
deployment of mini grids.

4
Storage service can be useful 
for providing the regulation 
service to the system 
operator, Distribution  
voltage support

2. challenges in deployment

Cost competitive energy 
storage technologies

Non-existence of Policy 
framework for storage 
technologies

Stakeholders acceptance 
of cost and technology of 
storage technologies

Environmental issues owing 
to chemical disposal arising 
out of deployment of 
storage facilities

Specifying safety norms 
for battery storage 
technologies

1 2 4 53

the sector and major government support through subsidies, incen-

tives and tax holidays to the manufacturers and major players.

E-Mobility

The e-mobility market is still in nascent stage in India. Electric ve-

hicles may not yet be considered as prime mode of transportation 

in India, but this segment is gaining attention of both domestic and 

foreign investors. At present there are very few pure electric vehicles 

in the market, however, the shift towards e-mobility is growing due to 

the government’s push to e-mobility and rising oil prices.

Market Potential: As reported by Niti Aayog, the Indian EV industry 

could create a USD 300 bn market by the year 2030. The industry has 

been witnessing a strong governmental support lately and is making 

progress.

Drivers – Policy, Regulatory, Economic

The key drivers for e-mobility are:

•	 Falling automotive battery prices 

•	 Evolving battery technology, leading to fast charging and 

longer life

•	 Evolution in charger technology allowing fast charging

•	 Promotion of renewable energy sources

•	 Government support through subsidies and incentive 

schemes, and de-incentivizing petrol/diesel vehicles

The major opportunities in e-mobility are:

•	 Reduced dependence on imported crude oil, and a way to re-

duce pollution in cities 

•	 Setting up of manufacturing base and charging infrastructure 

would allow better uptake of EVs

•	 Government departments and corporates use a large fleet of 

leased vehicles; these can be replaced by EVs

•	 EVs are being introduced in public transportation in major cities.

Tri-generation

Tri generation or combined cooling, heating and power (CChP) in-

volves the simultaneous production of electricity and a cooling effect 

while using absorption chillers in summer, or electricity and heating 

in winter. A tri-generation system produces three forms of energy, i.e. 

electricity, heating, and cooling which could be used to generate pow-

er, hot water, and air conditioning with suitable equipment. Trigener-

ation has a potential of over 20,000 megawatts in India7. It has benefit 

of low payback period, decreased dependency on thermal based sys-

tems, energy efficiency and environmentally sustainable.

Market Potential

Buildings such as hotels, hospitals, data centres, integrated building 

complexes and industries such as dairy, foods & beverages, phar-

maceuticals, flexible packaging and large engineering manufacturing 

facilities are potential market for cogeneration and tri-generation as 

they offer close to the balanced demand for different utilities.

The overall unconstrained market potential for the building and 

industrial sector combined would be about 15,000 MW in near time 

growing up to about 30,000 MW in the next five years. Despite high po-

tential, current installed capacity is less than 1,000 MW and operating 

capacity is no more than half of this.

Drivers – Policy, Regulatory, Economic

Electricity policy and regulatory framework would play an important 

role in development of the business models as well as commercial 

viability of Tri-generation projects. Tariff of utility power has huge 

bearing on the commercial viability of Tri-generation projects. The 

regulatory process for tariff setting is still evolving in many States. It 

would therefore, be prudent to initially focus on States, which have 

better and more consistent regulatory environment. Simultaneously, 

the developers can remain engaged with the ‘Forum of Regulators’ or 

the SERCs of the other ranked States and sensitize them on the need 

for stable regulatory regimes for promoting clean technologies such 

as Cogeneration and Trigeneration.

Opportunities

•	 Since the technology is new in India, there is a huge scope 

for efficient utilization of energy which is typically wastes

•	 Can be utilised in any commercial building with load greater 

than 800 kW, and requirement of heating and cooling.

Financing

The Tri-generation systems can be installed either by self-financing 

or by collaboration with an ESCO (energy service company), such as 
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EESL (Energy Efficiency Services Limited). EESL is working towards 

US 20 bn market that will include gas engines to produce cooling, heat 

and electricity to halve power costs for establishments like hotels, 

hospital and malls.

Room Air Conditioners

India is projected to see the world’s fastest growing cooling demand 

and consequently, air conditioning market. yet, India has one of the 

lowest penetrations of air conditioners across the world today with 

only 8% Indian households. This is anticipated to rise to 21% and 

40% in 2027-28 and 2037-38 respectively. The air conditioner stock 

in Indian market is close to 40 million units with approximately 7 

million units sold in Fy’2018. The electricity consumption for room 

air conditioners accounts for 42% of the total consumption in space 

cooling and approximately 4.3% of the country’s total electricity con-

sumption. According to the “India Cooling Action Plan (ICAP)”, the 

aggregated nationwide space cooling requirement, in TR (ton of re-

frigeration), is projected to grow around 8 times i.e. from 130 mn TR 

in 2017-18 to nearly 1000 mn TR by 2037-38. 

Within space cooling in Buildings, Room Air Conditioners (RAC) 

constitutes the dominant share. Currently the average efficiency level 

of room air conditioner stock in the Indian market is around 3.2 ISEER 

(Indian Seasonal Energy Efficiency Ratio) which is way below the cur-

rent efficiency levels of 4.5 ISEER (Indian Seasonal Energy Efficiency 

Ratio) available in the Indian room air conditioner market. Therefore, 

the efficiency intervention for room air conditioners presents a huge 

potential for electricity savings and use of environment friendly re-

frigerants. The super-efficient air-conditioner program is one such 

initiative of EESL that aims to make super-efficient air conditioner af-

fordable for the masses and in doing so minimize the cooling related 

electricity demand and associated climate threats.

To achieve this ambitious target, innovative solutions and sustain-

able market transformations are the need of the hour. As also listed in 

the Indian Cooling Action Plan (ICAP) goals, the adoption of innova-

tive and climate friendly solutions would lead to reduction in cooling 

energy requirements and refrigerant demand. Better integration and 

implementation of the existing strategies (viz. bulk procurement and 

utility-based mechanism) taking into consideration both the Energy 

Efficiency and GWP of refrigerant can significantly reduce the adverse 

impacts and help India to meet the objectives under the Paris Agree-

ment and Kigali Amendment of the Montreal Protocol. 

EESL introduce the Super-Efficient AC program through engage-

ment with public utilities, manufacturers, laboratory, and sup-

ply-chain to deploy in a programmatic manner. Various consultations 

meetings have been carried out with MoEF&CC (Ministry of Environ-

ment, Forest and Climate Change), BEE (bureau of energy efficien-

cy), IShRAE (The Indian Society of heating, Refrigerating and Air  

Conditioning Engineers) and its alignment with Indian Cooling  

Action Plan. Our hPMP (hCFCs Phase Out Management Plan) work 

with Ozone cell, Moreover, MoEF&CC’s potential to support EESL’s 

Building EE Programme further leads to its significance & pos-

itive impact. This leads to partnership and joining hands with the  

leading power distribution companies of Delhi NCR - BSES Raj- 

dhani, BSES yamuna and other utilities to dole out 50,000 high  

efficiency variable speed and climate friendly air conditioners.  

EESL under component-2 for project GEF-6 called ‘Creating and  

Sustaining Markets for Energy Efficiency’, focusing on identifying  

and promoting innovative technologies through Super-Efficient 

Air-Conditioners.

Government of India expanded its ambitious Standards & Label-

ling (Star Rating) program for Energy Efficient for Appliances to cover 

the Microwave Ovens and Washing Machines. The Star Labelling Pro-

grams has been formulated by Bureau of Energy Efficiency. The pro-

gram will now include these two appliances for grant of Star Rating 

in terms of their energy performance. Initially, the program for above 

two appliances will be implemented on a voluntary basis and will be 

valid up to 31st December 2020.

Smart Meter

In August 2013, Ministry of Power released a vision document titled 

“Smart Grid Vision and Roadmap for India” to provide a roadmap for 

setting up smart grids in India by the year 2027 with the objective 

of access, availability and affordability of power for all. In progress 

of smart grid, The Government of India had formed NSGM (Nation-

al Smart Grid Mission), to facilitate formulation of state/utility spe-

cific Smart Grid roadmap, regulations and implementation plan, Net 

Metering policy, Model Smart Grid Regulations and specification of 

smart meters (IS16444). 

 Government of India has decided to make all meters smart prepaid 

in three years from 1st April, 2019. This step is likely to bring revolution 

in power sector by way of reduction in AT&C losses, better health of 

DISCOMs, incentivisation of energy conservation, ease of bill payments 

and doing away with the paper bills.  Manufacturing of smart prepaid 

meters will also generate skilled employment for the youth.

Opportunities 

•	 EESL has launched SMNP (Smart Metering National Pro-

gram) to rollout smart metering solution in Uttar Pradesh, 

haryana, Delhi, Bihar and Andhra Pradesh and aimed to 

deploy 250 million of smart meters in Indian utilities. This 

rollout is proposed under the Build-Own-Operate-Transfer 

(BOOT) model, wherein EESL will undertake all the capital 

and operational expenditure with zero upfront investment 

from states and utilities. 

•	 EESL, on its investment, shall earn a nominal internal rate of 

return (IRR) through a mutually agreed automated payback 

structure during the concession period, along with payment 

security mechanism from state governments and utilities. 

EESL arrange SMNP fund from the bilateral agreement with 

the financial institutes and ADB (Asian Development Bank).

Ancillary Service

The Central Electricity Regulatory Commission notified CERC (Ancil-

lary Services Operations) Regulations (henceforth, RRAS Regulations) 

on 13th August 2015. The objective of these regulations was to restore 

the frequency at desired level and to relieve the congestion in the 

transmission network. Ancillary Services that consist of either Regula-

tion down Service or Regulation up Service have been defined as “Re-

serves Regulation Ancillary Services or RRAS”. All the four pillars of 

the market design i.e. imbalances, congestion management, ancillary 

services and scheduling and dispatch have been implemented in the 

India. All the Generators, that are Regional Entities, and whose tariff 

for the full capacity is determined or adopted by the CERC (Central 

Electricity Regulatory Commission) have been mandated to provide 

Ancillary Services as RRAS Providers. There are approximately 67 

such power plants spread across India currently. 

NLDC,(National Load Despatch Centre) through the RLDCs (Region-

al Load Despatch Centers), has been designated as the Nodal Agency 

for Ancillary Services Operations. The Nodal Agency prepares the 

Merit Order Stack based on the variable cost of generation. Separate 

stacks are prepared for Up and Down services. The RRAS (Routing 

and Remote Access Service) Energy Accounting is being done by the 

respective RPC (Regional Power Committee) on weekly basis along 

with DSM Account, based on interface meters data and schedule. A 

separate RRAS statement is being issued by RPC along with Regional 

DSM Account. Any post-facto revision in rates/charges by RRAS pro-

viders is not permitted. The triggering events for ancillary services 

are Trends of load/demand met and grid frequency, Extreme weath-

er conditions (storms/cyclones, dust storms, fog, hail storms, etc.), 

Generating unit or transmission line outages, loops flows leading to 

congestion and any abnormal events (e.g. large generation outages, 

force majeure conditions, etc.). 

In 2012-13, India’s buying potential was 15.35% while the selling po-

tential was 4.57% at the national level. With consideration of 10% load 

shedding, the potential size increases to 23.5%. This potential is only 

because of co-skewness of the demand met in each state. The actual 

potential is however higher and would be 23.5% if load shedding in 

energy terms, assumed conservatively to be 10%, is addressed. The 

potential would also increase if all the states were to allow their large 

industrial customers (greater than 1 MW) to procure from markets. 

Several challenges have been faced in the implementation of the 

Ancillary services such as ‘gate closure’ in the scheduling process, 

mandating the quantum of reserves to be maintained, better load & 

renewable forecasting, need to be addressed. CERC is planning to 

publish a staff paper on roadmap for ancillary services market with 

an objective of expanding the market, enhance liquidity, reduce un-

certainty and improve price discovery mechanism. The next step 

is to bring hydro power plants under the ambit of RRAS and finally, 

co-optimization of day-ahead de-centralised scheduling and real time 

centralized RRAS dispatch.

1 UN: World Urbanisation Prospects : 2018

2  “Demand Analysis for Cooling by Sector in India in 2027”,  AEEE

3 Bloomberg : A behind the scenes take on Li-ion battery prices.

4 Energy Storage System: Roadmap for India:2019-2032

5 https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/

6 The demand figure will obviously include the component coming from EVs and 
stationary storage (excluding consumer electronics)

7 https://www.eeslindia.org/content/raj/eesl/en/Programmes/Trigeneration.html



shaping new energy dimensions energising sustainable & prosperous Future70 71

Investments In energy sector

Staying Attractive  
The Indian energy sector is appealing to investors across the 

world looking for better returns

The Government of India in its new avatar has embarked 

upon an ambitious journey of making India a USD 5 trillion 

economy by 2024. The government is making collabora-

tive effort towards ensuring greater integration, developing in-

frastructure and ensuring a favourable fiscal and regulatory land-

scape which would be instrumental in attracting investments 

especially across the Energy sector. The energy sector is in the 

midst of a deep transformation, globally as well as in India, giving 

rise to increasing uncertainties around energy investments. 

Growth in energy sector investments was the most pro-

nounced in India compared to any other region in the world be-

tween 2015 and 2018. As per IEA, investments in the energy sec-

tor in India have seen the highest growth in the world, grew at a 

record 12% during 2015 to 2018, to around USD 85 bn1. In terms 

of volumes of energy-centric investments, India ranked fourth; 

behind China, United States (US) and Europe but raced ahead of 

South East Asia and sub-Saharan Africa regions. India is the out-

lier since energy sector investments in rest of the geographies 

have either stagnated or decelerated. Investments, including pri-

vate foreign capital, poured into areas like coal supply, oil & gas, 

energy efficiency, RE power, electricity networks, thermal power 

and REs for transport or heat. 
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Investment opportunities across the energy sector

Renewables

In 2017, India was ranked as the second most attractive Renewable 

energy market in the world. India has embarked upon the world’s 

largest expansion plan in renewable energy and has set an ambitious 

target of 175 GW of renewable power by 2022, which includes: 100 GW 

of Solar power, 60 GW from Wind power, 10 GW from Biomass power, 

5 GW from Small Hydro power. India has attained 4th and 5th positions 

in wind and solar power installed capacities globally and is now at 5th 

global position for overall installed renewable energy capacity. India 

today is one of the most attractive renewable energy (RE) markets, 

with exponentially increasing demand and proactive policy support, 

allowing 100% foreign investment through automatic route. The FDI 

inflows in the non-conventional sector during April 2000-March 2019 

stand at USD 7.8 bn.2

•	 Additional investments in renewable plants up to year 2022 

(without transmission lines) would be about USD 80 bn at 

today’s prices.

•	 Investment of around USD 250 bn would be required for the 

period 2023-2030. On an annualised basis, investment oppor-

tunity for over USD 30 bn expected to come up for the next 

decade and beyond3.

In 2018, the total renewable power investment topped fossil fu-

el-based power three years in a row, supported by Government auc-

tions, tendering and uncertain financial prospects for new coal power. 

Grid investment rose by 4%, with one-fifth increase in transmission, 

but spending in distribution remained flat. Globally cities are taking 

a leading role in advancing renewable energy through their efforts to 

achieve a wide range of interlinked environmental, economic and so-

cial goals. Cities are adopting some of the world’s most ambitious tar-

gets for REs. By the end of 2018, more than 230 cities worldwide had 

adopted targets for 100% renewable energy in at least one sector, and 

more than 50 cities had set comprehensive REs targets. The smart 

cities (REN 21) initiative of India presents opportunity for investors 

and technology providers.

Energy efficiency domain in India offers several opportunities for 

investments. The LED program has been a shining example of aggre-

gating demand and reaping benefits of economies of scale. Similar 

strategies are being adopted in the case of Electric vehicles.

oil & gas

Riding on the back of favourable policy regime and accelerated de-

mand, the oil & gas sector, across upstream, midstream and down-

stream could attract USD 325 bn by 2030. A cumulative investment 

of USD 40 bn is expected in the Indian Exploration & Production sec-

tor in the near term over a medium-term horizon, largely driven by 

a host of favourable policy measures benefiting the E&P players and 

other industry incumbents. This is likely to pick up and garner more 

interest from global players looking into India. Close to USD 136 bn 

investments in the Indian gas sector by 2025, a large part of which 

includes strengthening of infrastructure – RLNG terminals, pipeline 

projects etc. and expansion of City Gas Distribution network. The 

government’s push towards a gas-based economy has given signifi-

cant thrust to liquefied natural gas (LNG) imports, given the low do-

mestic natural gas output, which in turn will inevitably lead to signifi-

cant investment towards infrastructure development4. 

Power sector

Overall investment in power sector across generation, transmission 

and distribution is likely to be in the tune of USD 250 bn over the next 

decade. In the Union budget 2019-20, the Government has proposed 

package for the power sector and has announced plans to launch 

tariff and structural reforms in the sector. The Government has pro-

posed “One Nation-One Grid” model to ensure power availability to 

the states at affordable rates. 

Significant efforts are being made to improve the investment climate 

in the country by increasing transparency and laying down well defined 

procedures. Towards this government is in process to launch a scheme 

to invite global companies through competitive bidding to set up me-

ga-manufacturing plants in advanced technology areas such as PV cells, 

lithium storage batteries and solar powered charging infrastructure. 

coal sector

Coal supply investment in India grew by 5% in 2018, underpinned 

by policy favouring domestic production while reducing imports as 

much as possible, amid a substantial growth of coal consumption 

driven by economic growth and higher power demand. Earlier, 100% 

FDI under automatic route was allowed for coal and lignite mining 

for captive consumption by power projects, iron and steel and ce-

ment units and other eligible activities. The Government has now 

decided to permit 100% FDI under automatic route for sale of coal, 

for coal mining activities which would fully open up coal mining to 

foreign players. This would help get latest technologies, reduce fuel 

shortages that have crippled the power sector, and boost economic 

growth by attracting fresh investment.

new Investment Avenues

Channelizing investment to areas crucial for energy sustainability is 

important. A variety of investment opportunities are available. Solar 

PV, wind power (onshore & offshore), bio-fuels, energy efficiency, VRE 

integration and associated technologies, green corridors to evacuate 

renewable power, energy storage comprising of multiple technolo-

gies, E- Mobility eco system, smart grid technologies, building effi-

ciency projects, efficiency improvement in energy intensive sector 

are all investment opportunities. Opportunities exist in the entire 

value chain- manufacturing, supply chain and services in these ar-

eas. The adoption of new disruptive technologies such as smart grid 

technologies, battery storage, EVs, Al based automation etc. needs to 

be facilitated by creation of awareness, capacity building of critical 

stakeholders such as utilities and creating a conducive ecosystem for 

attracting investors such as angel funds, venture capitalists, develop-

ment institutions, which can assist in start-up funding towards these 

newer areas in energy technology going forward.

Significant efforts are being made to improve the investment cli-

mate in the country by increasing transparency and laying down 

well defined procedures. Towards this government is in process to 

launch a scheme to invite global companies through competitive 

bidding to set up mega-manufacturing plants in advanced technol-

ogy areas such as PV cells, lithium storage batteries and solar pow-

ered charging infrastructure.

1 World energy Investment (WeI) report by the International energy Agency (IeA) 
published on may 14, 2019.

2 Invest India

3 economic survey of India 2018-19)

4 Deloitte: the evolving energy Landscape in India I opportunities for Investments

government initiatives

1100% FDI
100% FDI permitted in all 
renewable sources of power

2RENEWABLE  
OBLIGATIONS

renewable purchase obligations
renewable generation obligations

3 FISCAL  
INCENTIVES

Accelerated depreciation
concessional custom duty

5 FINANCING
national clean energy Fund
Priority sector lending from banks

seCtor overvieW
100% FDI
in exploration and production; 49% FDI in refining under automatic route

INR 7.01 bn
total inbound FDI (2000-19); FDI increased by 22% from April 2014 – 
march 2019

2nd largest
refiner in Asia. From a total capacity of 63 MMTPA in 1998, the Indian 
refining sector has increased nearly fourfold to reach a capacity of 234 
MMTPA from 23 refineries

3rd largest
consumer of crude oil

41.87 bn tonnes
Conventional hydrocarbon resources in 26 sedimentary basins of the 
country (oil and oil equivalent of gas)

4 GREEN ENERGY  
CORRIDOR

USD 6.5 Bn investment to enable 
the flow of renewable energy
into the national grid

6 EASIER  
CLEARANCES

Classification to white goods category, 
enabling easier environmental
clearances for projects
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