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INTRODUCTION

» India has made rapid strides towards economic
self-reliance over the last few decades.

» Impressive progress has been made in the fields
of industry, agriculture, communication, transport
and other sectors necessitating growing
consumption of energy for developmental and
economic activities.
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Energy requirement to increase at a CAGR of 6.4% (2004-2032) and
coal to remain the mainstay

Source: Planning Commission, 2006



Present Status 06-07

Ol 91-94% 2%

Natural Gas 20-57% 0%

Coal 35-57% 14%

Source: Planning Commission, 2006



PER CAPITA CONSUMPTION OF
ELECTRICITY IN INDIA

Growth Pattern
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Source: CEA Population)
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INTRODUCTION (contd.)

» Conventional source of energy such as coal, oil and gas
are scarce and exhaustible.

» Energy prices will rise in the long run to reflect their
relative scarcity and high cost of exploration and
extraction.

» Hence, all attempts need to be made expeditiously to
ensure the optimal use of the available resources so as
to manage the viability and availability of energy use
and supply.



Energy Efficiency in India

Over the past 8 - 9 years energy efficiency In India
has been increasing at a good trot, and energy
Intensity has declined by about 20- 25%.

This Is due to a variety of reasons, including the fact
that energy prices in India are fairly high both In
absolute terms as well as in terms of the affordability
relative to people's incomes.

Yet there are places where energy efficiency
opportunities continue to exist largely because of a
range of market failures: information, risks and split
Incentives.

This has led the Government of India through the
Energy Conservation Act and the Bureau of Energy
Efficiency to launch several programmes.



ENERGY IS LIFE

s “ETE THE INDIAN ENERGY CONSERVATION ACT

CONSERVE IT

» EC Act enacted in October 2001

»Five major provisions of EC Act relate to Designated Consumers, Standard
and Labeling of Appliances, Energy Conservation Building Codes , Creation of
Institutional Set up (BEE) and Establishment of Energy Conservation Fund

> Become effective from 1st March 2002

»> Bureau of Energy Efficiency (BEE) operationalized from 15t March 2002.

»Energy efficiency institutional practices and programs in India are now mainly
being guided through various voluntary and mandatory provisions of the
Energy Conservation Act

MISSION OF BEE
Develop policy and strategies with a thrust on self regulation
and market principles, within the overall framework of the
EC Act with the primary objective of reducing energy
Intensity of the Indian economy.



( A programme to initially focus on energy policy issues of energy efficiency
mprovement in organized sectors such as energy intensive industries and
mercial sector through establishment of energy management system,

other establishments to be notified as deS|gnated consumers (D ).
DCs to

B Appoint or designate Certified energy managers

B Get energy audits conducted by Accredited energy auditors
Implement techno-economic viable recommendations
Comply with norms of specific energy consumption fixed
ubmit report on steps taken



Schedule to EC Act

List of Energy Intensive Industries and other establishments specified
as designated consumers

O Aluminium; O Petrochemicals, Gas Crackers,

O Fertilizers: Naphtha Crackers and Petroleum

U Iron and Steel, Refineries;

Q Cement: d Thermal P_ower Statio_n;, hydro

B 2l poper: power ;ta_tlons, electr!cny
transmission companies and

d Chlor Akali; distribution companies;

d Sugar; O Commercial buildings or

O Textile; establishments;

0 Chemicals;

U Railways;

O Port Trust;

U Transport Sector (industries and

services);



Notified Industry as Designated Consumers under Indian EC Act
(as on date)

1)
Thermal Power Stations- 30,000 metric tonne of oil equivalent (MTOE) per year
and above

2) Fertilizer- 30,000 metric tonne of oil equivalent (MTOE) per year and above

3) Cement- 30,000 metric tonne of oil equivalent (MTOE) per year and above

4) Iron & Steel- 30,000 metric tonne of oil equivalent (MTOE) per year and above

5) Chlor-Alkali- 12,000metric tonne of oil equivalent (MTOE) per year and above

6) Aluminium- 7,500 metric tonne of oil equivalent (MTOE) per year and above
Railways- One traction substation in each Zonal Railway , Production units and

7) Workshops of Indian Railways having total annual energy consumption of
30,000 MTOE or more under Ministry of Railways

8) Textile-3,000 metric tonne of oil equivalent (MTOE) per year and above

9) Pulp & Paper-30,000 metric tonne of oil equivalent (MTOE) per year and above




Sector wise Distribution of
Designated Consumers(DCs)

Name of the

SI. No No of DCs

sector

1 Aluminium 9

2 Cement 104

3 Chlor Alkali 28

4 Fertilizer 25

5 Paper & Pulp 93

5 Therma_l Power 131
Stations

7 Railways As notified

8 Steel 08

9 Textile 226

Total 714 (exclusive of Railways)
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» Putting In place a multi- sectoral policy for energy efficiency |
Integrated Energy Policy (IEP), 2006

» Energy Efficiency Action Plan T Medium Term- with
aspirational goals

» National Mission for Enhanced Energy Efficiency for greater
thrust on energy efficiency

» Public sector corporate entity Energy Efficiency Services Ltd
(EESL) for implementation leadership being set up

» Independent monitoring and verification of energy savings-

being undertaken by National Productivity Council (NPC) *



Energy Conservation potential 20000MW
assessed as at present (IEP) (15% by
DSM and 25% overall)

Verified Energy Savings :

-During X Plan period ' 877 * MW
-During 2007-08 and 2008-09 2127 MW
-Target for 2009-10 2600 MW
-Target for Xl Plan period ' 10000 MW

(5% reduction of energy consumption)

*Only as indicated by participating units in the National Energy Conservation award
scheme, for the previous five years.
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» Bachat Lamp Yojana to promote energy efficient and high quality
CFLs as replacement for incandescent bulbs in households.

» Standards & Labeling Scheme targets high energy end use
equipment and appliances to lay down minimum energy
performance standards.

» Energy Conservation Building Code (ECBC) sets minimum energy
performance standards for new commercial buildings.

» Agricultural and Municipal DSM targeting replacement of inefficient
pumpsets, street lighting, etc.

» Operationalising EC Act by Strengthening Institutional Capacity of
State Designated Agencies (SDAs) : The scheme seeks to build
Institutional capacity of the newly created SDAs to perform their
regulatory, enforcement and facilitative functions in the respective
States.

» Energy Efficiency Improvement in Small and Medium Enterprises
(SMEs): To stimulate energy efficiency measures in 25 high energy
consuming small and medium enterprise clusters.



»-Preparation of bankable projects in various sectors like Government
Buildings, Municipalities, Agriculture, SMEs- About 1200 projects to be ready
for iImplementation in one year with an estimated investment of about USD 1
billion

»-Mandating all large Government buildings to undertake energy efficiency in
3 years- about 8000 large buildings with investment potential of USD 2 billion
»-Setting appliance standards and making them mandatory

»-Setting up norms for large energy intensive industries like Thermal Power,
Fertilizer, Cement, Pulp & Paper, Chlor Alkali, Steel, Textiles, Railways and
Aluminum i Investment in new technologies of USD 6 billion expected
»>-Massive mass media campaign to enhance awareness amongst
stakeholders

»-National Energy Conservation Awards for best performing industries in
energy efficiency

»-National Painting Competition to enhance awareness amongst young
children i over 2 million children participated in last 4 years

18



Encouraging response from Indian Industry in the
National Energy Conservation Award Scheme
(1999-2009)
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MONEY SAVINGS ACHIEVED PER YEAR BY
PARTICIPATING UNITS IN THE NATIONAL ENERGY
CONSERVATION AWARD SCHEME (1999-2009)
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Equivalent avoided capacity in MW

Electrical Energy Saving In Terms of Equivalent
Avoided Capacity in (MW)
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YEAR WISE ENERGY SAVINGS ACHIEVED BY
PARTICIPATING UNITS IN NATIONAL ENERGY
CONSERVATION AWARD SCHEME(1999 to 2009)

No. of

Annual

Onetime

Electrical Energy Saving

Furnace Oil & Other

Coal Savings

Gas Savings

Year Pgrticipa_ting Savings in | investment in Equivalent |liquid fuel Savings, iy Lal_<h in Lakh
mdus_trlal Rs. Crores Rs. Crores - avoided in Lakhs KL Metns cubic metres
units Million kWh capacity in Tonnes
MW
2009 558 2377 3180 2451 359 5.65 12.4 4275
2008 368 1859 2493 2216 325 1.85 3.47 15729
2007 384 1843 2923 1620 308 1.25 5.86 15379
2006 388 1135 1266 1288 245 1.19 5.17 29044
2005 343 993 1319 1327 252 2.4 7.58 13122
2004 297 763 1364 814 155 2.49 9.837 18585
2003 191 539 1071 542 103 2.21 12.65 73181
2002 174 594 691 641 122 1.7 7.4 35588
2001 157 587 659 485 90 2.21 4.79 3929
2000 120 366 630 524 100 1.327 0.64 707
1999 123 205 940 205 45 1.62 2815 2444
e 11 11261 | 16536 | 12113 | 2104 24 67 | 211983

years




»-Promotion of ESCOs 1T 35 ESCOs empanelled and rated
through leading rating agencies of India (CRISIL/ ICRA)

»-List of ESCOs being expanded to at least double this number
»-Bl-annual National Examination for certification of Energy
Management Professionals T 9 exams conducted and 8000
Energy Managers and Auditors certified

»-10 equipments covered under the Standards and Labeling
programme (ACs, Refrigerators, Tube lights, Distribution
Transformers, Ceiling Fans, Pumps, Motors, Colour TVS,
Geysers and LPG Stoves). Standards for first 4 equipments
made mandatory by January, 2010.

»-Training of energy efficiency professionals in all sectors like
the states, buildings, appliances, SMEs, etc.

23



Information helps consumer
decisions

MORE STARS
MORE SAVINGS

POWER SAVINGS
GUIDE

MORE STARS
MORE SAVINGS

STAR RATING FOR
BUILDINGS

ELECTRICITY CONSUMPTION

UNITS PER YEAR

Appliance 5 Refrigerator Name.of.the .Building
Brand A ABC Category-of-Building
Model . XYZ 2702007 Type :
Type A Frost Free —Climatic-Zone—————
Gross volume . 270 liters Connected-Load ;
Storage volume : 260 liters Build up Area

EHEREY 5 LIFE

B E E
G4 NSERUE IT

*Under test conditions, whan lesled inaccordanca with X0
Achual deckidly consumpon will depand on how fa appliance bangusad.




»>-Creation of Energy Efficiency Financing Platform (EEFP) to
provide non-recourse financing to ESCO projects- 2 Financial
Institutions have joined and commenced financing (PTC India
Ltd and SIDBI)

»-Provision of Partial Risk Guarantee Fund for provide partial
guarantees to ESCO projects- part of NMEEE and World Bank
and GEF providing Technical Assistance for setting it up
»-Setting up of Venture Capital Fund to provide last mile equity
to enable financial closure of ESCO projects 1 part of NMEEE
»-Training modules for banks and financial institutions prepared
and training Iinitiated to enhance awareness about performance

contracting and appraisals thereof.
» - Tax incentives for ESCOs being proposed

25



»A market based mechanism to enhance cost effec-tiveness
of Improvements in energy efficiency in energy-intensive large
Industries and facilities, through certification of energy savings
that could be traded. (Perform Achieve and Trade)
»Accelerating the shift to energy efficient appliances In
designated sectors through innovative measures to make the
products more affordable. (Market Transformation for Energy
Efficiency))

»Creation of mechanisms that would help finance demand
side management programmes in all sectors by capturing
future energy savings. (Energy Efficiency Financing Platform
(EEFP))

» Developing fiscal instruments to promote energy efficiency
namely Framework for Energy Efficient Economic
Development (FEEED)

26



> The basic tenet of the mission IS to ensure a

sustainable growth by an appropriate mix of 4 EO S
namely- Energy, Efficiency, Equity and Environment.

» Promote development objectives, while also yielding
co-benefits for addressing climate change effects.

» By 2014-15:
Annual fuel savings in excess of 23 million toe
Cumulative avoided electricity capacity addition of
19,000 MW
CO, emission mitigation of 98 million tons per year

» Market based approach to implementation of energy
efficiency I market size of USD 18 b to be unlocked



(@) Methodology for setting Specific Energy Consumption (SEC) norm
for each designated consumer
» Differential targets for different Designated Consumers on a gate-to-
gate basis
» For thermal power plants and fertilizer plants, the SEC targets to be
harmonised with current tariff setting context T CERC and Ministry of
Fertilizer to undertake this
» Detailed baselines to be measured and verified by BEE
(o) Promotion of Trading of ESCerts
» \/erification by accredited verification agency or by energy auditors,
»Issuance process for Energy Savings Certificates (ESCerts) who
exceed their target SEC reduction- transparent regulatory framework for
their iIssuance, monitoring and verification, and reconciliation protocols
outlined.
» Trading Process for ESCerts - can be carried out bilaterally between
any two designated consumers (within or across the designated sectors),
or on special platforms for their trading which are created in the power
exchanges
»Compliance and reconciliation process for ESCerts- accounting apd
depository protocols to be evolved



(c) Fungibility of ESCerts
»MNRE may take this fungibility into consideration while formalizing the
REC structure.
»A joint group of the agencies to agree to the linkage mechanism
between the RECs and the ESCerts once both the mechanisms are
operational
»The conversion factor must be transparent based on verifiable
parameters like kgoe

(d) Amendments to EC Act, 2001
»Financial Penalty for Non-compliance u/s 26 of EC Act to be enhanced-
The penalty should be greater than the cost of equivalent energy to meet
the shortfall in targets
»DCs may be allowed to meet their obligation through purchase of
ESCerts, by way of an enabling amendment in section 14 of the Act.

(e) PAT mechanism is a purely national scheme.

»SEC reduction targets under the PAT mechanism do not create any

iInternational obligations. Has no linkage to any international financial

Instrument for emission reductions.
29
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Diversity within Sectors in India 0 Specific
Energy Consumption

16 6 -
m 2005-06
14
5 4
y 12 g
580 24
Y— =)
: =
£ 6 S
> I 2 1
=z /A b
2 I I 1 |
ol HE : , , , , . 0
550-600 600-650 650-700 700-750 750-800 800-850 850-900 900-950

3.0-55 55-8.0
Thermal Specific Energy consumption, Kcal/kg-clinker
GCal/ton of paper

A wide bandwidth of energy efficiencies
occurs in almost all industry sectors et ovar s o Bodk

i i i . e 0 e You are E—. =T

This creates a differentiated potential for : c';.’.'c‘,'.i's“a'v?,‘;"y T
energy savings Y mm . coldur K5

. : : | | 2.0%
Trading of savings allows maximum cost- ' B T

s : H o <> ¥%

BEERENC | ve savings -eost pl o~ -:f":f_g
savingso exceed their ¥ g “ ' '

for trading them with other plants which are o
unable to meet their targets ‘j i
¥ % S0 rsx:';:r:m

APerform, Achieve & Tre
being introduced for 714 industrial units
which have to meet SEC reduction targets



(@) Joint Venture between 4 Public Sector Companies under
MOP- Main implementation arm of the National Mission for
Enhanced Energy Efficiency T initial equity of USD 45 million.
(b) Lead in implementing energy efficiency projectsasa o S u p
S C 00

(c) Provide partial risk guarantee fund/ venture capital fund to
ESCOs

(d) Leverage multilateral and bi-lateral financing

(e) Enter Iinto partnerships, JVs with other implementing
partners like ESCOs, industry, etc. to promote energy efficiency.
(f) Provide consultancy services to private and public sector In
the areas of energy efficiency, CDM, etc.

(g) Take up revenue generating activities of BEE like
Implementing Standards and Labeling Programme, National
Examination, etc. 33



Both supply npush
are necessary

A Coal-based generation
I Minimum efficiency requirements for new plant
I Tariff-based bidding to sell electricity

A Commercial buildings
I Energy conservation building code
I Retrofits by ESCO-driven performance contracting
I Energy performance labeling

A Industry
I Sectoral energy consumption norms in industry

I Market mechanisms to promote energy efficiency in
Industry

A Equipment and appliances
I Minimum energy performance standards
I Energy performance labeling



Public policy nudges are important to enhanc
the rapid adoption of costffective
technologies

A Instances of non energy-efficient investments
I which are of economic disbenefit -
continue to abound

A Lack of information, risk aversion, and high
discount rates seem to be drivers of these
(irrational) decisions

A Public policy nudges help create and
strengthen markets for energy savings which
are sustainable and viable

A Design of nudges is important i and
depends on the institutional nature of the
market




Visit us at www.bee -india.nic.in




