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1.
INTRODUCTION, SCOPE & METHODOLOGY

A

ccording to IEA’s Global Energy and CO2 Status Report 2019, global energy demand rose by 2.3 percent
in 2018, twice the average rate of growth observed since 2010. This was the result of fast-paced economic
growth. China, the United States, and India together accounted for nearly 70 percent of the rise in energy
demand. India saw primary energy demand increase by 4 percent (over 35 Mtoe), accounting for 11 percent
of global growth, which was the third-largest share.
Final electricity consumption in 2017-18 saw the industrial sector accounting for the largest share with 42
percent, followed by the domestic sector with 24 percent, agriculture with 18 percent and the commercial
sector with 9 percent (Figure 1.1). The electricity consumption in the industry and domestic sector increased
at a much faster pace compared to other sectors during 2008-09 to 2017-18, with CAGR of 8.39 percent and
7.58 percent respectively. It is estimated that India’s share of total global primary energy demand is set to
roughly double to ~11 percent by 2040, underpinned by strong population growth and economic
development. Industry is the strongest source of final energy demand growth (+238 Mtoe) followed by
transport (+144 Mtoe) and non-combusted (+64 Mtoe).
Figure 1.1: Final Electricity Consumption in 2017-18 in India

Source: Ministry of Statistics and Program Implementation, Energy Statistics, 2019.

In terms of emissions, China, India, and the United States accounted for 85 percent of the net increase in
emissions. Energy efficiency was seen to be the key driver in curbing emissions in 2018, but its contribution
was around 40 percent lower than in 2017. This was due to the ongoing slowdown in worldwide
1

implementation of appropriate energy efficiency policies and measures. Hence, it can be said that energy
efficiency has to be central to the energy policy of India, not just for domestic growth but also for meeting the
country’s voluntary commitments made in the context of the 2015 Paris Agreement.

1.1.

OBJECTIVES OF THE STUDY

The main objective of the present study is to conduct a comprehensive review of the implementation of the
energy efficiency programme in India, along with policies, procedures and institutional framework. The study
also focuses on support to one State Designated Agency (SDA) in the development of a state’s EC policy and
its subsequent implementation guidelines. The present report (Part A) is primarily concerned with the first
objective, and Part B pertains to the SDA, which in this case is the Energy Management Centre, Kerala.

1.2.

SCOPE OF WORK

Part A - Review of energy efficiency programme implementation as well as policy and institutional
framework in India: The schemes launched by the Bureau of Energy Efficiency (BEE) and their implementation,
have been evaluated in this report. While evaluating the existing programmes, there was a felt need to identify
areas that needed focus for enhancing their performance. Additionally, the present financial mechanism in the
sector has been examined along with review of the institutional structure. Also, the structure and role of State
Designated Agencies (SDAs) as per the Energy Conservation Act, and the required steps at SDA level, have
been examined. Energy efficiency is also seen as one of the major contributors in climate mitigation and is
thus discussed in the report. Global best practices have also been identified. Part-A concludes with a chapter
on recommendations which have emerged from the above mentioned evaluation exercise.
Part B – Concentrates on development of EC schemes and implementation guidelines. All the states, through
their SDAs, are responsible for implementation of energy efficiency. Under this project, support has been
provided to one SDA viz. the Energy Management Centre (EMC), Thiruvananthapuram in Kerala.
Comprehensive guidelines for EE implementation in Kerala have been prepared as PART-B of this report.

1.3.

METHODOLOGY

Overall Approach
The overall guiding approach has been to go beyond compartmentalized sectoral analysis and look at intersector linkages. As already indicated, other than sectoral analysis, separate analysis of financing climate
mitigation and institutional structure in the context of the overall EE ecosystem have been examined.
The schemes/programmes have been reviewed in the context of design, stakeholder involvement and their
respective roles, the impact (as captured through primary and secondary data/literature), problems
encountered in the schemes and the way forward to make them more fruitful. The sectors and corresponding
schemes that have been considered for the study are the following:
 Industry (PAT Scheme –Performances, Achieve & Trade)
 Energy Consumption in the Building Sector (ECBC)
 Appliances (Standards and Labeling)
2




Agriculture (DSM and Pumping)
Municipal Demand Side Management (DSM)

Implementing EE programmes/schemes involves several stakeholders and so a separate analysis has been
undertaken to understand the present institutional structure for EE. The institutions working at the central
and state level have been identified and their role, from the perspective of scheme implementation (as given
in the Energy Conservation Act), have been presented in the study. Also, the role of other important
stakeholders, such as regulators and utilities has been discussed. Additionally, the present legal structure,
organizational set-up, infrastructure and financial situation of State Designated Agencies (SDAs) have been
discussed since the SDA is the only implementation organization for all EE programmes/schemes at the state
level.
To get further insights about the operation of EE schemes, some common areas like finance and climate
mitigation have been covered in the present study, in separate dedicated chapters. The availability of financial
resources for EE projects and the opportunities and barriers faced by such projects have also been discussed.
Consultation with financial institutions and users, especially ESCOs, has been conducted and climate mitigation
potential of EE schemes in the Indian context has been discussed. Globally, the role of EE and renewable energy
for climate mitigation is accepted as the way forward and climate-related targets projected by India for its
future puts clear emphasis on EE.

Data Collection
For primary data collection, mainly two approaches were adopted – response to questionnaires from relevant
stakeholders and face-to-face interviews with relevant stakeholders. An outline of stakeholders consulted for
primary data collection is given in the table below. Secondary data collection was mostly carried out through
literature survey and study of global best practices. Seminars were arranged to validate data and information
collected through primary and secondary sources.
Stakeholders Consulted
Stakeholder
(Programme/Sector)
PAT
ECBC
S&L
EEFP
Institution Mechanism

Entity
Industry (cement, steel, power plant),
DISCOM, Energy Audit firms
Architectural firms and ECBC master trainers
Associations, Manufacturers
ESCO, Financial Institutions
SDA

*****

3

2.
REVIEW OF PAT, S&L, AND ECBC
2.1

PAT SCHEME REVIEW

Five cycles of PAT scheme have been implemented till January 2020 covering 956 designated consumers
spread across twelve sectors. Till now, five PAT cycles have been rolled out covering about 956 designated
consumers spread across twelve sectors. The PAT cycle has a control period of three years. Till date, two PAT
cycles have been completed. The brief review of the five PAT cycles along with sectors, number of designated
consumers and energy savings targets is given in Table 2.1.
Table 2.1: Review of PAT Cycles 1 to 5
PAT Cycle

PAT Cycle 1

Date of
Notification
and Control
Period
30.03.2012
(2012-13 to
2014-15)

PAT Cycle 2

31.03.2016
(2016-17 to
2018-19)

PAT Cycle 3

30.03.2017
(2017-18 to
2019-20)
28.03.2018
(2018-19 to
2020-21)

PAT Cycle 4

PAT Cycle 5

20.03.2019
(2019-20 to
2021-22)

Sectors Covered

1) Cement, 2) Pulp & Paper,3)
Aluminium, 4) Chlor-Alkali, 5) Fertilizer,
6) Iron & Steel, 7) Textile, 8)Thermal
Power Plant.
1)Aluminium, 2) Chlor-Alkali, 3)Textile, 4)
Pulp & Paper, 5) Iron & Steel, 6)
Fertilizer, 7) Cement, 8) Thermal Power
Plant, 9) Petroleum Refinery, 10)
Railways, 11) Electricity Distribution
Companies
1) Aluminium, 2) Cement, 3) Iron &
Steel,4) Pulp & Paper, 5)Textile, 6)
Thermal Power Plant,
1) Cement, 2) Chlor-Alkali, 3) Iron &
Steel, 4) Pulp & Paper, 5)Textile,
6)Thermal Power Plant, 7) Commercial
Building (Hotels) 8) Petrochemical
1)Aluminium, 2)Cement, 3)Chlor Alkali,
4)Iron & Steel, 5)Pulp & Paper, 6)Textile,
7)Thermal Power Plants, 8)Commercial
buildings (Hotels)

No of
DCs

Energy
Saving Target
(Mtoe)

Energy Saving
Achieved
(Mtoe)

478

6.68

8.67

621

8.869

NA

116

1.1

NA

109

0.699

NA

110

1.6149

NA

Source: Achievements under Perform Achieve and Trade, BEE, 2017.

The monitoring and verification of energy savings achieved by the designated consumers is available for Cycle
1. Out of the eight sectors and 478 designated consumers, only the thermal power plant sector has not
achieved the allotted energy saving targets. The remaining seven industrial sectors have outperformed and
achieved higher energy savings (Table 2.2).
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Table 2.2: Energy Savings Achieved under PAT Cycle 1
No of DC’s Energy Reduction Energy Saving Surplus / Deficit in
target
achieved
Energy Savings
(Million toe)
(Million toe)
(Million toe)

Sr.
No.

Sector

1
2
3
4
5
6
7
8

Cement
Textile
Iron & Steel
Aluminium
Pulp and Paper
Chlor-Alkali
Fertilizer
Thermal Power Plants

85
90
67
10
31
22
29
144
478

0.815
0.066
1.48
0.45
0.119
0.054
0.478
3.21
6.672

1.48
0.129
2.10
0.73
0.28
0.09
0.78
3.06
8.649

0.665
0.063
0.62
0.27
0.171
0.036
0.30
(0.15)
1.975

Source: Achievements under Perform Achieve and Trade, BEE, 2017.

Apart from the eight industrial sectors considered in Cycle I, PAT Cycle 2 added petroleum refinery, railways
and electricity distribution companies, and Cycle 4 added Commercial Buildings (Hotels) and Petrochemicals.
The excess energy savings achieved by the DCs are allowed to trade on IEX platform for meeting the shortfall
of the obligated DCs. POSOCO is the registry for ESCerts.

2.2

POTENTIAL FOR THE MSME SECTOR TO BE BROUGHT UNDER PAT

India has the second largest micro, small and medium enterprises (MSME) base in the world after China.
According to the Ministry of Micro, Small and Medium Enterprises, Government of India, there are 400
modern MSME clusters and more than 2000 artisan-based clusters in the country, thus providing tremendous
potential for energy savings in the sector. Bringing the MSME sector under the mandatory purview of PAT has
been under discussion ever since PAT 1 was initiated. But this has proven to be a challenge due to several
factors, such as diverse business processes and consumptions, different scales of production, lack of human
resources, lack of awareness of EE technologies, un-willingness to get involved in procedures, etc.
Given these challenges and based on stakeholder consultations, it is suggested that PAT should be introduced
for the MSME sector as a voluntary scheme. This will strengthen performance within the cluster and encourage
competition with similar clusters in India. This approach may lead to faster transformation of units towards
better energy efficiency standards through sharing of knowledge among clusters. Table 2.3 captures energy
intensive industries in the MSME sector and the likely energy savings that could be obtained from new sectors.
Table 2.3: Energy Savings Potential in MSME Sector
S.No
1
2
3
4
5
6
7

Industry

Energy Cost Against Total Cost (%)

Forging
Foundry
Die-Casting
Moulding
Sheet-Metal
Chemical
Ceramic

30
30
35
12-30
12-28
5-15
20

5

Savings Potential
(%)
20
10-20
10-20
10
5-10
10-20
15-20

Source: ISTSL, 2018.

2.3

ANALYSIS AND KEY FINDINGS

Unlike power generation from renewable energy, the emissions reduction due to adoption of energy efficiency
measures over and above the business-as-usual activities, was not getting accounted for at the national level.
However, the implementation of PAT scheme has resulted in accounting of certified and audited energy
savings due to energy efficiency. Based on discussions with DCs and other stakeholders, key findings of the
PAT scheme are given below.
 PAT Cycle 1: Under PAT Cycle 1, except thermal power plants, all other DCs have outperformed and
exceeded their targets. Over achievement of targets and low shortfall has resulted in challenges in
creating demand for ESCerts and its trading.



Need for emissions reduction disclosure along with ESCerts: The PAT scheme discloses the energy
savings with respect to the benchmarked figures. Energy savings targets are currently being set and
recognised nationally. Apart from this, the country has international commitments to reduce
emissions as well. As the GHG emissions reduction per EScert is different for different industrial
processes, there is a need to have additional disclosure on GHG reduction along with energy
reduction.



Challenges for Thermal Power Plants in achieving PAT targets: Availability of quality feedstock/raw
material is one of the hurdles facing thermal power plants. For instance, usage of washed coal
improves PLF and SHR of the TPP but washed coal availability is limited due to various challenges.
Further, industries adopt new technologies based on their initial investment and payback period.
Hence, they cannot make appropriate decisions looking at the benefits from a lifecycle perspective
alone. Moreover, other factors like low plant load factor, increasing age of thermal power plants,
deration of plants, and unreliability of coal supply could be key reasons for the under achievement of
SEC targets.
Capacity Building of EAs and availability of sector experts: It is essential to ensure availability of
process experts for all sectors covered under PAT, for effective utilisation of available expertise in
various sectors (the present criteria of 10 years’ sector experience has provided limited number of
process experts for PAT M&V audits). BEE/SDA can empanel core process experts and details may be
maintained in PAT databank.
ESCerts Trading: Based on experience from the first cycle, it was observed that underperforming DCs
were more likely to purchase ESCerts from the market rather than invest in energy efficient
technologies to meet their energy savings targets. Moreover, there is no clarity on the prices of
ESCerts which keep varying based on market forces of demand and supply. To ensure a better market
for ESCerts, the penalty for underperforming DCs could be increased.
Linking penalty with energy savings targets: Currently, penalty for non-compliance is not linked with
the targets which could enable DCs having higher targets to have higher penalty and small/medium
industries having lower targets to have lower penalties. The large scale companies / DCs currently
have the option of paying the penalty (which is capped at Rs.10 lakhs and not a major deterrent for
such large companies), thus not meeting their energy savings targets.
Creation of PAT technology adaption fund for distribution utilities: DISCOMs have been included in
PAT Cycle 2 and the PAT compliance data is not available. Further, it has been observed that many
DISCOMs are lacking in implementing energy audits. Undertaking energy audits without
implementing 100% metering from its source point to end consumers supply point may not suffice
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2.2

the purpose. Also, DISCOMs are lacking in funding for EA activity. Support of PAT technology adoption
fund could benefit the distribution utilities in implementing capital intensive projects for achieving
the energy efficiency targets.
Fixing the base value for EScerts: The market based trading mechanism has discovered the rate of
Rs.200 to Rs.1200 per EScert. The weighted average cost of EScert discovered in PAT Cycle 1 trading
is Rs.768 /- per EScert. Penalty of Rs10 lakhs caped for all DCs could lead to non-performing industries
having higher targets to opt for payment of penalty and not the purchase of EScerts. Thus, lower
demand for trading of EScerts will lead to lower rate discovered for trading. Hence, fixed base value
will help to keep the rates of EScerts within permitted range.

STANDARDS & LABELING SCHEME

At present, the standards and labeling scheme covers a total of 21 appliances; 10 appliances in the mandatory
list and 11 appliances in the voluntary list. In addition to electrical appliances, BEE is also assessing the
potential of including car and internal combustion engines (ICE) in the star labeling scheme. Table 2.4 below
provides a brief snapshot of the various mandatory appliances.
Table 2.4: Snapshot of Mandatory Appliances under S&L Program
1
2
3
4
5
6
7
8
9
10

Mandatory Appliances
Room air conditioners
Frost free refrigerators
Tubular Fluorescent Lamps
Distribution transformers
Room air conditioners (cassettes, floor standing)
Direct cool refrigerators
Colour TVs
Storage water heaters
Variable capacity inverter air conditioners
LED lamps

Induction Notification
July 2009
January 2009
January 2009
January 2009
July 2009
May 2016
May 2016
September 2016
August 2017
December 2017

Latest Revision
October 2019
December 2018
March 2018
February 2017
October 2019
December 2018
December 2017
December 2018
October 2019
October 2019

Source: WISE Compilation, 2019.

Voluntary Appliances: These include, induction motors, agricultural pump sets, ceiling fans, domestic liquefied
petroleum gas stoves, washing machines, computer (notebooks/laptops), blast (electronic/magnetic), office
equipment (printer, copier, scanner, multifunctional displays), diesel generators, solid state inverter,
microwave oven chillers.

2.2.1 Review of Mandatory Appliances
Lighting (Tubular Fluorescent Lamps - TFLs and Light Emitting Diodes – LEDs)
BEE launched the mandatory standards and labeling scheme for TFLs in January 2009 which has undergone
many revisions, the latest being in March 2018. With the introduction of LEDs, the potential for energy efficient
lighting increased immensely. Newer LED technology is more environment-friendly and cheaper than
conventional TFLs or CFLs and keeping this in mind, BEE launched the mandatory standards for LEDs in 2017,
which were revised in 2018. Table 2.5 shows the star rating and the minimum lumens/watt prescribed for TFLs
and LEDs.
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Table 2.5: Star Rating for TFLs and LEDs*
Revision period
TFL
1 July 2018 to 30
June 2020
LED
Till 31 Dec 2019

Star 1

Star 2
Star 3
Star 4
Lumens/Watt ay one hour of operation

Star 5

> = 65 & < 75

> = 75 & < 85

> = 85 & < 95

> = 95 & < 110

> = 110

> = 68 & < 79

> = 79 & < 90

> = 90 & < 105

> = 105 & < 120

> = 120

Source: BEE Data, 2019. *Data not fully updated on BEE website.

In 2018-19, around 64 million LED lamps were produced, marking a huge jump from 12 million in 2016-17. Of
the reported LED lamp production, 97 percent were of 3-star rating. Out of 311 models registered in 2018-19,
only 14 models were under 2-star rating. With a view to boost the aspirations of the industry, star rating
standards will be reviewed with effect from January 2020.
In the proposed new standards, 5-star LED lamps will have minimum 135 lumens/watt output. The experts
suggest that the output of 140 lumens/watt is easily achievable and hence the proposed standards are not
very ambitious. However, large scale, mass production of higher starred lamps might not be possible, initially,
due to production efficiency constraints. Presently, 200W LED lamps are available in many developed
countries. Foreseeing the import of these into India, the star labelling programme needs to be expanded.
Electric Water Heaters (Storage Type)
With the burgeoning number of new residential units and rising income levels, the electric water heater
market is expected to grow in the country reaching $600 million by 2023 with an annual growth of 12-15%.
BEE’s market assessment in 2013 revealed that the majority of water heaters sold in the Indian market are of
electric type. Electric water heaters (including storage and instantaneous heating models) comprise 82% of
the total market size, followed by solar at 10 percent and gas-based at 8 percent. Stationary storage type
electric water heaters comprise 70 percent of the total electric water heater market and the remaining 30%
comprise the instantaneous type. To promote energy efficiency in the water heating sector, BEE included
electric water heaters in the mandatory S&L programme in 2016. The benchmark standards were revised once,
in December 2018.
Star Labelling Standards for Electric Water Heaters: Star labels for electric water heaters are derived on the
basis of grade of standing loss (kWh/24hr/45oC). The recent revised star rating standards’ benchmarks are
shown in Table 2.6. The value of 5-star rating has been revised and kept aspirational considering more than
75 percent of the existing models were registered under 4-5 star rating as on November 2018. The revised 5star rating benchmark is expected to further motivate manufacturers to develop higher energy efficient water
heaters.
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Table 2.6: Star Rating Standard Benchmarks for Electric Water Heaters
January 2019 to 31 December 2020 (Heat loss in kWh/24hr/45 Deg C)
Rated Capacity
(Liters)
6
10
15
25
35
50
70
100
140
200

1 star

2 star

0.426
0.534
0.614
0.748
0.855
0.988
1.121
1.280
1.441
1.601

3 star

0.387
0.485
0.558
0.680
0.777
0.898
1.019
1.164
1.310
1.456

4 star

0.352
0.441
0.507
0.618
0.706
0.816
0.926
1.058
1.191
1.323

0.320
0.401
0.461
0.562
0.642
0.742
0.842
0.962
1.083
1.200

5 star
0.291
0.365
0.419
0.511
0.584
0.675
0.766
0.875
0.985
1.088

Source: BEE, 2018.

Air Conditioners
Room air conditioners currently have a fairly low penetration in India, of around 7-9 percent. However, room
air conditioners as well as the cooling market is predicted to change very dynamically in light of rising
prosperity and aspirations of the Indian middle class. Another potential key driver is temperature increase due
to climate change.
Star Labelling Standards for ACs: In recent years, the AC market seems to be evolving in favour of higher
starred appliances. In 2011-12, a majority of appliances were 1- or 2-star rated. However, in spite of revisions
in benchmark standards, in 2018-19 more than 75 percent appliances were 3-star rated. Figure 2.1 shows the
trend in the growth of star rated ACs in the current decade while Table 2.7 shows the trends in manufacturing
of ACs in India from 2015-16 to 2018-19.
Figure 2.1: Trend in Growth of Star Rated AC Appliances (2011-12 to 2018-19)
100%
80%
60%
40%
20%
0%
2011-12

2012-13

2013-14
Star 1

2014-15
Star 2

2015-16

Star 3

Star 4

2016-17
Star 5

Source: WISE compilation from secondary data, 2019.
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2017-18

2018-19

Table 2.7: Trends in Manufacturing of Room Air-Conditioners in India
Year
2015-16
2016-17
2017-18
2018-19

Star 1
327492
386441
456000
538080

Star 2
382074
450847
532000
627760

Star 3
3602413
4250847
5016000
5918880

Star 4
163746
193220
228000
269040

Star 5
982476
1159322
1368000
1614240

Total
5458201
6440678
7600000
8968000

Source: Estimate based on data collected from minutes of meeting for 11th Technical Committee
Meeting for Room Air Conditioners, BEE, 2019.
(Assumptions: AC manufacturing trends have been established by considering 18% CAGR from 2011 to 2017. The 3 star rated AC found
to dominate the market with a share of about 66%, followed by 5 star 18%, 2 star having 7 %, 1 star having 6 % and 4 star having the
least market share of 3% and the same trend is assumed over the years.)

While consumer demand for higher starred appliances is increasing, energy efficiency standards are also
getting more stringent. Typically, BEE follows a biennial revision process for the standards and labeling
scheme. In the process, standards get more stringent. Average energy efficiency ratio (EER) for a typical 5-star
AC was 2.61 in 2007, which was raised to 3.26 in 2015 (Figure 2.2). The revision in 2018-19 saw a big leap in
EER requirement with the EER for a 4-star split-type variable capacity AC being a maximum of 4 and EER for a
4-star unitary type variable capacity AC being maximum 3.2 (Table 2.9). In addition, India also launched a
dedicated Cooling Action Plan in 2019 to further transform the air conditioning market by optimizing cooling
demand and integrating energy efficiency measures into the refrigeration and cooling transitioning efforts.
Figure 2.2: Trend of Average Energy Efficiency Ratio for 5 Star ACs in India (2007 to 2015)

3.26
3.17

2.95

2.79

2.98

2.83

2.72
2.61
2007

2.66
2008

2009

2010

2011

2012

2013

2014

2015

Energy Efficiency Ratio (EER)
Source: BEE data, 2017.

Table 2.8: Energy Efficiency Ratios for One to Four Star Rated Air Conditioners (2018-19)
From 1 January 2018 to 31 December 2019
Indian Seasonal Energy Efficiency Ratio (kWh/kWh)
Star level
1 star
2 star
3 star
4 star

Unitary type variable capacity AC
Min EER
Max EER
2.5
2.7
2.9
3.1

Split type variable capacity AC
Min EER
Max EER
2.69
2.89
3.09
3.29

Source: WISE compilation from secondary data, 2019.
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3.1
3.3
3.5
4.0

3.29
3.49
3.99
4.49

2.2.2 Review of Voluntary Appliances
Ceiling Fans: Super-Efficient Equipment Program
After lighting, fans are the second most commonly used appliance in Indian homes. Virtually, all gridconnected homes have ceiling fans. By 2030, every Indian home will have an average of two fans. The total
market for fans in India is approximately 55 million units, of which 72 percent are ceiling fans (39 million). A
recent AEEE report “Mainstreaming Super-Efficient Appliances in India” projects that only 9 percent of these
(3.39 million) are 5-star labelled. Fans are one of the most energy consuming appliances commonly used in
Indian homes. It is estimated that fans consumed 41 TWh of electricity in 2017, which is expected to increase
to 52 TWh in a business-as-usual scenario by 2027. It is projected that about 12% energy savings are possible
with higher star rated fans resulting in savings of 6 TWh electricity annually.
Energy rating for ceiling fans is defined under the parameter of ‘air delivery in cubic meters per minute/input
power in watts’ applicable for 1200 mm blade span. However, the market has gone beyond the ‘efficient’ 5
star labelled to ‘super-efficient’ fans with brushless direct current (BLDC) motor technology. Table 2.9 below
compares the three categories of fans currently available in India.
Table 2.9: Comparison of Current Categories of Fans available in India
Parameters
Wattage (W)
Yearly consumption units (assuming usage of 8 hrs/day)
Annual electricity cost ( at Rs.5/unit)
Current market price (Rs.)

Regular nonlabeled fans
70 to 80
219
1,095
1,200

5 Star rated fans
50
146
730
1,600

Super-efficient
BLDC fans
35
102
511
3,000

Source: Prayas, Bijali Bachao web portal, 2019.

To support market penetration of such super-efficient fans, BEE initiated the Super-Efficient Equipment
Programme (SEEP) under the Market Transformation for Energy Efficiency (MTEE). The programme is designed
for accelerated market transformation through financial stimulus at critical points of intervention. Ceiling fans
are the first appliance to be considered under this plan. SEEP provides time-bound incentives to super-efficient
BLDC (35W) fan manufacturers to enable them to sell at discounted prices.
2.2.3

Analysis and Key Findings

Lighting
 With penetration of LEDs, the production of TFLs is rapidly declining. This is evident from Table 2.10.
In 2018-19, India produced only 25 percent of its 2011-12 TFL production. Except for three companies,
all the others have stopped production and even the existing three companies are working at a much
lower capacity than designed.
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Table 2.10: Production Trend for Tubular Fluorescent Lights (2011-12 to 2018-19)
Year
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19*

Star 1
1,138,128
13,200,796
66,539,360
36,133,355

Star 2
10,677,374
6,317,241
318,522
-

Star 3
141,734,911
121,295,064
120,246,396
131,298,889
101,997,893
82,907,672
13,773,318
3,049,922

Star 4
389,332
1,476,100
1,468,650
1,346,775
1,186,450
743,675
506,875
-

Star 5
2,174,357
1,435,988
2,359,121
2,925,842
2,217,647
543,443
400,372
4,238

Total
154,975,974
130,524,393
124,392,689
135,571,506
106,540,118
97,395,586
81,219,925
39,187,515

Source: BEE Data, 2019. *Data not fully updated on BEE website.



Our stakeholder consultation and analysis indicates that 90 percent of the TFL market covers the
nominal dimension of 4 ft length and above. The market share of TFLs with the nominal dimension of
600 mm and below is only 5-10 percent and these are being manufactured only for specific purposes,
not for domestic use. Further, 90 percent of the TFL market possesses light output of about 67
lumens/watt with the maximum value being 110 lumens/watt.

Electric Water Heaters






It was observed that 75 percent of the existing models are registered under 4-5 star rating (as on
November 2018). BEE’s revised 5-star rating benchmark is expected to further motivate
manufacturers to develop higher energy efficient water heaters.
Along with conventional water heaters, heat pumps are also becoming a popular choice. While
conventional water heater performance is judged on efficiency, heat pump performance is assessed
on coefficient of performance (COP) basis. It is observed that heat pumps are much more efficient
than conventional water heaters.
Similar to heat pumps, gas-based and solar heaters are also making a strong entry into the market.
Water heaters using other sources of heat (gas, solar) are technically distinct and meet the end-use
requirements at different input energy costs. Currently, there are no separate energy efficiency
benchmarks/S&L for non-electric water heaters, thus resulting in lack of appropriate energy efficiency
standards for these products.

Air Conditioners
 In recent years, the AC market seems to be evolving in favour of higher starred appliances. In 201112, a majority of appliances were 1- or 2-star rated. However, in spite of revisions in benchmark
standards, in 2018-19 more than 75 percent appliances were 3-star rated.
 In terms of manufacturing trends too, the industry is dominated by 2-star and 3-star ACs, followed by
5-star ACs. However, Table 2.7 shows that while the manufacturing of all the star-rated ACs (1 to 5)
has been gradually increasing from 2015-16 to 2018-19, manufacture of 2-star and 3-star ACs has been
increasing while manufacture of 4-star and 5-star ACs has been in much reduced numbers in the same
period. This may be due to lack of consumer demand for higher starred ACs due to higher costs.
12



While ISEER values of air conditioners have been significantly increased by BEE, they still do not meet
international standards, which are much higher and stringent.

Ceiling Fans
 Along with SEEP, there is a need to tighten ceiling fan standards and make them mandatory.
Considering the market presence of super-efficient BLDC fans, there is a case for including them in the
5-star rating benchmark. This will not only bring BLDC fans into the mainstream but also motivate
manufacturers to achieve higher efficiencies.
 A key manufacturing constraint is obtaining BLDC motors for ceiling fans. Though motors typically are
assembled indigenously, the magnets and control circuits for BLDC motors are generally imported
from China. The supply chain for BLDC motor components is not that well developed in India, and thus
needs to be strengthened. ‘Make in India’ as well as the ‘India Cooling Action Plan’ will be instrumental
in this effort. Furthermore, bulk procurement of fan components may help to solve the issue.
 A scheme like UJALA will ensure a market for such fans and will trigger economics of scale. BEE has
launched the UJALA Fan scheme but its impact needs to be closely studied for further demand side
market interventions.
General
 Some manufactures have pointed out that changing appliances’ standards every two years, is
stringent and does not enable them to recover their costs and hence the revision time span should be
increased.
 In some cases such as TFLs, manufacturing of high starred appliances is costlier than manufacturing
similar or higher standard appliances using other technologies (LEDs). This has resulted in a steep drop
in TFL manufacturing with only three companies working in India at much lower capacity.
 Though SDAs have an inspection and monitoring role to play in S&L implementation, S&L remains
mostly a centrally driven scheme. This needs to change. Many SDAs neither have a dedicated cell to
implement the S&L scheme nor technically capable manpower to do so.

2.3

ECBC SCHEME

2.3.1 Building Sector in India
The building sector in India has experienced unprecedented growth in recent times. It is expected that the
sector will continue to grow at 2 percent CAGR from USD 120 billion in 2017 to reach USD 546 billion in 2025
and USD 1 trillion by 2030.
Commercial Building Segment: In 2018-19, the built-up area in the commercial sector was roughly 1.18 billion
sq.m which is estimated to reach 1.88 billion sq.m. in 2028. Mumbai, Delhi and Bengaluru accounted for over
60 percent of India’s office space demand in 2017. The commercial building segment is expected to increase
from 1.16 billion sq.m. in 2017-18 to a total built-up area of 1.88 billion sq.m by 2027-28 and a further increase
to 3 billion sq.m. by 2037-38. Table 2.11 gives the subsector-wise break up of projected increase in the
commerical building sector.
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Table 2.11: Commercial Buildings: Projected Built-up Area in 2027 and 2037
Subsector

Total Built-up Area by 2027
(million sq.m.)

Hospitals
Hotels
Offices and commercial
Retail
Institutions
Religious
Total

Total Built-up Area by 2037
(million sq.m.)
88.63
10.33
349.64
318.39
552.30
317.89
1,637.15

114.87
12.78
435.20
385.10
935.12
338.12
2,221.19

Source: AEEE 2017, Projected Built-up Area in the Commercial Segment.

Residential Building Segment: With the central government’s thrust on ‘Housing for All’, the residential
building segment is projected to continue its current growth trajectory. It is expected to add about 20 million
urban and 20 million rural homes in the coming decade. Approximately 60-70% of all Indian households are in
the 1-2 room categories. Among residential households, the middle income group holds the maximum share
of 38 percent of the total residential floor area, followed by the lower income group and economically weaker
sections at 23 percent and 31 percent respectively. High income groups are estimated to have covered 8
percent of the floor area in 2017.

2.3.2 Implementation of ECBC in States
In accordance with provisions of the EC Act 2001, the Bureau of Energy Efficiency developed ECBC rules in
2007 and then revised them in 2018. ECBC 2017 is applicable to buildings or building complexes that have a
connected load of 100 kW or greater or a contract demand of 120 kVA or greater and are intended to be used
for commercial purposes. ECBC is to be read with and in reference to the National Building Code of India 2016.
Buildings are a state subject according to the Indian Constitution. Hence, any laws regarding buildings have to
be legislated by the state legislature and the role of the central government remains only as a guide. Further,
with the introduction of the local self-governance framework, urban local bodies (ULBs) are authorised to
approve building plans and give permissions. State-wise implementation of ECBC in India is given in Table 2.12.
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2.3.3 Analysis and Key Findings



Uttarakhand

   

Source: WISE 2019, Shakti Sustainable Energy Foundation 2019, NITI Aayog 2017, Ministry of Power website.
# Tamil Nadu : Tamil Nadu Energy Conservation Building Code 2017- Draft.
*Bihar: Draft ECBC and in the process of notification.



West Bengal

Tripura

Uttar Pradesh

Telangana

Sikkim

Tamil Nadu

Punjab

Rajasthan

Odisha

Puducherry

Mizoram

Nagaland

Manipur

Meghalaya

Maharashtra

Kerala

Madhya Pradesh

Karnataka

J&K

Jharkhand

Haryana

     

*



Himachal Pradesh



Goa

ECBC
notification

Gujarat



New Delhi

Bihar

 

Chhattisgarh

Assam



Chandigarh

Arunachal Pradesh

ECBC
Amendment
Process

State/UT

Andhra Pradesh

Table 2.12. State-wise Implementation of ECBC in India

ECBC 2017 notification according to regional and local climate conditions has been issued by 16 states
and UTs. Bihar has brought out draft ECBC guidelines for the state and is in process of notifying it. In
Uttar Pradesh and Himachal Pradesh, approval from cabinet is awaited. All the states in India are
working towards amending existing ECBC norms with updated ECBC rules. Until now, 23 states and
UTs have approved such rules. Rajasthan will replace ECBC 2007 with ECBC 2017, after notification
from Energy Department. 14 states, including Andhra Pradesh, Gujarat, West Bengal, Uttarakhand,
etc., have unified building approvals/byelaws that include ECBC mandates. Tamil Nadu has drafted it
ECBC policy 2017 and is expected to introduce byelaws along with it soon.
Despite extensive awareness campaigns about energy efficiency in the building sector, full-fledged
implementation of ECBC is still a distant dream. Energy efficiency and environmental design are still
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not an integral part of building design. At present, only about 4 percent of total buildings in India are
complying with energy efficiency norms.
Most states have notified ECBC guidelines with enforcement responsibility given to local
governments. However, the task of ECBC enforcement is technical and needs appropriate
competence at the field level, focusing on energy efficiency and environment. Though ULB authorities
have the expertise in civil engineering and related matters, their exposure to environment sensitive
architecture and planning is very limited. This not only leads to misplaced analysis but also to delays
in building permissions.
Currently ULBs find it difficult to provide permissions for ECBC implementation as it is not part of the
existing building rules. This needs to be looked into in order to accelerate ECBC compliance.
Lack of market reforms and incentives is preventing the transition to a greener way of living.
There is an urgent need for capacity building of across-the-board government personnel in the states,
in ECBC and its implementation.

Figure 2.3 enumerates some additional challenges (financial, legal, administrative and supply) in ECBC
implementation and compliance.
Figure 2.3: ECBC Implementation Challenges
Limited access to cheap finance
Better options for investment with higher paybacks
Competitive real estate market

ECBC Implemenation Challanges

Financial

Price signals
Separation of investment and benefits
Complex regulatory procedures
Legal and Administrative

Multiple stakeholders with ambiguous overlapping
responsibilites
Information barrier

Supply Constraints

Limited awareness
Unavailability of skilled technical personnel and material
Source: WISE Analysis, 2019.

*****
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3.
ENERGY EFFICIENCY IN MUNICIPAL SECTOR

A

s per the Annual Global Cities Report by Oxford Economics, 17 of the top 20 fastest growing cities in the
world are from India. The 2011 census of India has also recorded that 53 cities in the country has a
population of more than 1 million. It is expected that the number of cities will rise to 87 by 2031. From drinking
water supply to street lighting and from treatment of waste/waste water to powering municipal offices,
electricity is a critical requirement to meet basic requirements of the municipal sector. The need for energy
efficiency in this sector is crucial for reducing consumption and providing energy and cost savings through
demand side management. The Municipal DSM initiated by BEE has in the 11th plan period undertaken
extensive survey of 175 ULBs and completed 134 investment grade energy audits which has the potential of
energy savings of 120 MW. Further, Implementation of energy efficient street lights through ESCO mode in
ULBs has been a successful project. Though project implementers and financial institutions have shown
interest in municipal EE investments, much needs to be done to create large scale EE implementation and for
making municipal EE an attractive investment opportunity.

3.1

MUNICIPAL DSM IN INDIA

The Government of India, through BEE, has launched a number of policies and programs to guide
implementation of energy efficiency by ULBs. Dedicated schemes and programs were initiated for energy
efficiency in the municipal buildings summarised in Table.
During the 11th Five Year Plan, BEE launched a dedicated scheme for MuDSM where the key objective was to
promote energy efficiency in public water works and street lights. Under the programme, auditing and
replacement of inefficient equipment was focused upon, in order to reduce energy intensity in the municipal
sector (water works – pumping). The target for MuDSM was the replacement of 3.5 crore conventional street
lights with LEDs by March 2019. BEE is the implementing agency of the scheme.
Street Lighting National Program (SLNP): The Prime Minister of India launched the Street Lighting National
Program in 2015. The SLNP targeted 100 cities by March 2016 and the remainder by March 2019, with the aim
of replacing 3.5 crore street lights across India with energy efficient and electronically controlled LED street
lights. It is projected that once completed, SLNP will save about 9 billion units annually, making it the world’s
largest street light replacement program. The Energy Efficiency Services Limited (EESL) is the implementing
agency of the program.
EESL has successfully covered 18 cities entirely, with 82 cities partially covered. Monitoring and verification
work has been completed in 5 cities out of the 18 fully covered cities. Of the targeted 3.5 crore conventional
street lamps to be replaced across the country, about one crore street lights have been replaced as of October
2019. This has resulted in an estimated savings of 6.71 billion kWh annually and avoided peak demand of
1,119.40 MW. Annually, 4.63 million tons of CO2 is estimated to be reduced through LED street light
installation.
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Table 3.1 Schemes and Programs for Energy Efficiency in the Municipal Sector
No.

1

2

Scheme
Municipal Demand Side
Management

Smart Cities Mission

Launch
Year

Focus
Area

Interventions and Impact

2016

Water
works

Water supply and sewage pump replacement
Improves energy efficiency and reduces energy
consumption.

Water
works

System modification to improve efficiency and reliability
of water supply Increase in
consumption if capacity increased.

Lighting

Enhanced lighting infrastructure Increase in
consumption due to system expansion.

2015

3

Atal Mission for Rejuvenation and
Urban
2015
Transformation (AMRUT)

Water
works

System modification to improve efficiency and reliability
of water supply
Increase in
consumption if capacity increased.

4

Municipal Energy Efficient
Program
(MEEP) by EESL

2016

Water
works

Pump replacement to improve efficiency of water supply
Reduction in energy consumption

2015

Water
works

System modification to improve efficiency and reliability
of water supply Increase in consumption if capacity
increased.

2015

Lighting

2018

Lighting

5

6
7

Heritage City
Development and
Augmentation Yojana
(HRIDAY)
Street Lighting National
Program (SLNP)
Atal Jyoti Yojana (AJAY) –
EESL

Improvement of street lighting infrastructure, replacement
with LEDs, and control system
Reduction in energy consumption
LED streetlights in towns with less than 50% gridconnectivity
Lighting up dark areas.

Source: WISE Compilation, 2019.

Table 3.2 lists the benefits of SLNP for five monitored cities. The installation of 131,178 LED street lights has
resulted in an annual energy savings of 30 million units. On an average, each LED streetlight saves 0.363 units
per day. Based on this M&V result, EESL projected a reduction of 2000 MW of street light load (from 3,400
MW to 1,400 MW) across the nation.
Table 3.2 LED Street Light Installation and Energy Savings under SLNP for Five Cities in India
No.

City

1

Varanasi, UP

2
3
4
5

Total LED
street lights
installed

Total annual
energy savings
(Million Units)

Total
percentage
savings (%)

947

1.56

71%

Jhalawar, Rajasthan

2449

0.37

55%

Mount Abu, Rajasthan
Visakhapatnam, Andhra
Pradesh

1807

0.65

60%

91,775

23.54

60%

34,200

3.90

53%

1,31,178

30.02

Agartala, Tripura
Total

Source: EESL, 2019.
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3.2

SOME INDIAN BEST PRACTICES

Municipal Energy Efficient Programmes (MEEP) by Energy Efficiency Services Limited (EESL): Under MEEP,
EESL focuses on water supply in municipal areas. This program is conducted with Ministry of Urban
Development (MoUD) and is implemented in AMRUT and smart cities. Going beyond mere replacement of
inefficient pumps in public water works and sewerage systems, MEEP tries to standardise methodology to
inculcate energy efficiency in the municipal pumping sector. EESL replaced the pumps in ESCO mode and
proposed to recover the cost through savings within seven years. EESL is benefited by aggregating demand
from ULBs to leverage economies of scale to reduce costs. This has made the municipal pumping sector
interventions even more attractive to investors. To ensure reliability of pump operations, EESL undertakes
repair and maintenance for seven years. With MEEP, EESL is expected to facilitate savings of INR 3,200 crore
and reduce 39 lakh tons of carbon emissions. Additionally, MEEP also aims at capacity building among
municipal personnel for managerial skills, technical project implementation skills and innovative arrangements
for project financing. Till date, over 330 cities have been audited for energy benchmarking and further
interventions are in the pipeline.
As of October 2019, 22 out of 29 states and 3 out of the 7 union territories in India have signed agreements
with EESL for MuDSM under MEEP. The states remaining to do so are Jammu and Kashmir, Bihar, Arunachal
Pradesh, Nagaland, Meghalaya, Andhra Pradesh and Tamil Nadu. Of the 500 cities targeted, 390 have already
tied up with EESL and implementation of energy efficiency has been initiated. Highest MEEP interventions are
seen in Uttar Pradesh (61) followed by Maharashtra (44).
Bundling of Municipal Energy Efficiency Projects: Particularly in the case of small towns and municipal
councils, the project size of energy efficiency projects is smaller and may prove financially difficult to
implement and monitor for a third party investor. This is a major constraint in implementing energy efficiency
initiatives in smaller towns. To resolve the issue, states like Tamil Nadu and Gujarat have opted for bundled
municipal projects through Energy Service Companies (ESCOs).
In Tamil Nadu, 29 municipalities were bundled together and two ESCOs were appointed for EE
implementation. Energy performance contracts were subsequently signed after due investment grade energy
audits. In this scheme, water supply and street lighting were combined and treated as one project. On the
other hand, in Gujarat, bundling was done taking water supply and street lighting separately. All 159 ULBs
(including seven municipal corporations) in the state have been bundled together for municipal water and
energy efficiency projects.

3.3

ANALYSIS AND KEY FINDINGS

Technical Challenges: The age-old Indian municipal infrastructure is incompatible with new technologies.
Retrofitting is also not possible in many cases. Further, due to the system’s lacunae, the mere replacement of
equipment with efficient models has a limited impact.
Technical challenges in water works are: Insufficient supply and distribution systems, lack of decentralized
pumping infrastructure and high water losses.
Technical challenges in street lighting are: Inadequate street lighting, inadequate pole heights and fixtures and
low integration of smart monitoring systems, difficulties in monitoring and verification of savings, establishing
the baseline consumptions etc.
Administrative Challenges: Working with ULBs for energy efficiency involves various departments at the field
level, along with state and central government organisations. This inter-departmental coordination is the
toughest administrative hurdle for EE project implementation. Additionally, absence of clear policy and
mandate increases difficulties. As a result, program management is often fragmented. Lengthy and complex
procedures, right from the authorization stage, technical problems, lack of compatible infrastructure and
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benchmarking data, prove disastrous for success of projects. Administrative challenges can be further
classified into four categories as explained in Table 3.3 below.
Table 3.3: Administrative Challenges of Municipal Energy Efficiency

c. Legal and regulatory








d. Information and awareness




a. Policy
b. Institutional

Lack of long-term consistent urban development policies focussing on EE.
Overlapping of policies among many schemes.
Complex urban governance arrangements.
Lack of interdepartmental cooperation and EE acceptance.
High number of stakeholders.
Lack of technological standardization regulation/guidelines resulting in case-bycase assessment of EE projects.
Absence of standard formats for assessment of EE projects.
ULB authorities are generally unaware about EE practices and not sympathetic
with the cause.
Source: WISE compilation, 2019.

Market and Financial Challenges: Ideally, municipal projects should have been attractive investments for
private investors as EE projects in municipal energy efficiency are huge with centralized authority for
implementation, i.e. ULBs. However, due to administrative and legal challenges, coupled with trust deficit
between investors and ULBs, there is limited access to capital and private investment. As energy efficiency
infrastructure is capital intensive, lack of access to funds is a big impediment. Private interest in municipal EE
projects is limited and voluntary. Since the area is new for private investors, they encounter many risks and
planning deficiencies.

*****
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4.
ENERGY EFFICIENCY IN AGRICULTURE

T

he agricultural sector is the third largest consumer of electricity after industry and the domestic sector. Of the
total consumption of electricity in 2017-18, the agricultural sector accounted for 18.08 percent of the
country’s total electricity consumption. In the last decade, electricity consumption in this sector has almost doubled
from 109,610 GWh in 2008-09 to 204,293 GWh in 2017-18 (provisional). The agricultural consumption, as a
percentage of total electricity consumption, is in the range of 17 percent to 20 percent for the past ten years.

4.1

AGRICULTURE WATER PUMPING IN INDIA

The total number of installed grid-connected water pumps in India is 20.77 million (as on 31.08.2017). Apart from
this, there is an annual addition of around 5 lakh electric pump connections every year across India. Table 4.1
shows the data on the number of grid-connected agriculture pumps along with the gross area under irrigation in
eleven major states in the country.
Table 4.1: State-wise, Grid-connected Agriculture Pumps and Gross Area under Irrigation
Sr.
No.

State

4206381

% of All
India
Numbers
20.25

Haryana

612389

2.95

3

Punjab

1268252

6.10

7.757

8.04

4

Rajasthan

1312748

6.32

10.171

10.54

5

Gujarat

1322105

6.36

6.014

6.23

6

Andhra Pradesh

1607420

7.74

3.886

4.03

7

Telangana

1784179

8.59

2.529

2.62

8

Madhya Pradesh

1424192

6.86

10.301

10.68

9

Karnataka

2399439

11.55

4.186

4.34

15937105

76.71

1

Maharashtra

2

Subtotal of 9 states

No. of Gridconnected Pumps

Gross Area under Irrigation
in Million Hectares

% of Irrigated
Land

4.282

4.44

5.824

6.04

56.97

10

UP

996010

4.79

20.965

21.74

11

TN

2069950

9.96

3.394

3.52

Subtotal of UP and TN

3065960
8.53
100.00

17.147
96.456

17.78
100.00

12

Other states and UTs
Total

1772855
20775920

Source: WISE analysis, CEA and MOSPI, 2019.

The eight states (including united Andhra Pradesh) originally considered for agriculture demand side management
(AgDSM) implementation accounts for 76.71 percent of the installed grid-connected pump capacity in the country,
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which covers 56.97 percent of irrigated land. Apart from these eight states, two others viz. Uttar Pradesh and
Tamil Nadu cover about 25.25 percent of the irrigated land, thereby adding 14.76 percent to the installed gridconnected electric pump capacity. If the AgDSM program is further extended to two more states viz. Uttar Pradesh
and Tamil Nadu, then it will cover 11 states, accounting for 91.47 percent of grid-connected electric pumps and
82.22 percent of irrigated area in the country. Apart from the above grid-connected electric pumps, the Ministry
of New and Renewable Energy is implementing off-grid, solar pumps scheme for replacing diesel based water
pumps and in places where the grid is not yet available. MNRE has installed 0.237 million solar pumps across
different states by end of 31 March 2019. MNRE has also planned to install about 2.75 million grid tied and offgrid solar pumps by 2022.

4.2

CENTRAL FOR ENERGY EFFICIENCY

Electricity consumption by agriculture pumps can be reduced by adoption of measures like the use of energy
efficient motors, appropriate rating of motors, improvement in the quality of electric supply, etc. All these
measures are being promoted as part of energy efficiency and conservation measures through BEE and through
their designated agencies at the state level.
Agriculture Demand Side Management (AgDSM): The Agriculture Demand Side Management Scheme was
launched in 2016 by the Bureau of Energy Efficiency. Due to an increase in electricity consumption in the sector,
the subsidy burden grew and hence the scheme was launched with the primary objective of reducing energy
consumption in the agriculture pumping sector by carrying out efficiency upgradation of agriculture pump sets.
The brief details of the scheme are given in Table. 4.2.
Table 4.2: The AgDSM Scheme
Eight States selected
for AgDSM
implementation
Prepared 11 DPRs

Three Business
Models under PPP
mode for
implementation of pilot
program
Implementation of pilot
program in three states
and replacement of
6632 pumps

In the initial phase, the AgDSM scheme targeted eight agriculture-intensive states namely Maharashtra,
Haryana, Punjab, Rajasthan, Gujarat, Andhra Pradesh (united), Madhya Pradesh and Karnataka. These eight
states together accounted for more than 70% of the agricultural sector’s electricity consumption in the country.
Under this scheme, 11 Detailed Project Reports (DPRs) were prepared for the eight states covering about
20,000 pump sets connected to 87 feeders and indicating a savings potential of 97 million units. These DPRs
had estimated a potential energy savings of 30-40% by adoption of energy efficient star rated pumps with a
project payback period of 3 to 4 years.
The implementation of the scheme was proposed through pilot scale implementation in eight DISCOMS. The
implementation mechanism was proposed through BEE with public private partnership. DISCOM model,
ESCO model and hybrid model were identified for pilot-scale implementation of these projects.

Maharashtra: Replaced 2,209 agriculture pumps in Mangalwedha Subdivision of MSEDCL in Solapur
district with energy savings of 25%. (Investment INR 8 crore).
(ESCO: EESL)
Karnataka: Replaced 1337 agriculture pumps in Malavalli circle of CESCOM in Mandya district with energy
savings of 37% and 590 pumps in Byadg and Nippani Circle of HESCOM in Mysore district with energy
savings of 37% (Investment INR 7.4 crore).
(ESCO: EESL)
Andhra Pradesh: Replaced 2,496 agriculture pumps in Rajanagaram Mandal in the East Godavari district
under the Eastern Power Distribution Company with energy savings of 28%. (Investment INR 16.77 crore).
(ESCO: EESL)
Source: BEE and EESL website.

22

AgDSM achievements in some states are given below.
(a) AgDSM Program in Andhra Pradesh: Ministry of Power through EESL had planned to replace around one
lakh electric agriculture pumps with energy efficient pumps in Andhra Pradesh. The scheme has considered
the distribution of IoT-enabled pumps, free of cost, to farmers with free maintenance for five years. The
status of the program is as follows:
• No. of Energy Efficient Pumps Installed: 56,055
• Savings Per Annum: Rs.73 crore
• Electricity Savings Per Annum: 145.16 MU
(b) AgDSM program in Uttar Pradesh: Uttar Pradesh is the largest state in terms of geographic area and area
under irrigation. The state has started implementation/replacement of existing agriculture pumps with 10,000
energy efficient pumps through EESL. As of March 2019, 5,000 pumps were replaced by star rated energy efficient
pumps.
(c) AgDSM program in Rajasthan: EESL has initiated AgDSM program in the state of Rajasthan to replace 30,000
existing pumps with energy efficient pumps and the work is in progress.
EESL has also expedited the work of AgDSM program implementation in states like Haryana, Punjab, Chhattisgarh
and Gujarat where initial studies, like preparation of DPR, identification of feeders, consumers etc., have been
initiated.

4.3

STATE LEVEL INITIATIVES FOR ENERGY EFFICIENCY

Before implementation of the AgDSM program of BEE, different initiatives to promote energy efficiency in the
agricultural sector were initiated through state governments, DISCOMs, SDAs, REC, MoP and multilateral
agencies, etc. A brief review of different state-level initiatives are given in Table 4.3 below.
Table 4.3: State Level Initiatives in AgDSM
Program / initiative
Restructured Accelerated Power
Development and Reforms Program
(RAPDRP)
(country-wide)

AgDSM activities undertaken



Conversion of LT system to High Voltage Distribution System (HVDS) for supplying
power to agriculture pumps through dedicated transformers.



One transformer with meter provided to supply one agriculture pump has helped to
account for power consumption.




Reduction in LT line length helped to reduce distribution losses.
Improvement in power quality for agriculture pumps.

Water Energy Nexus (WENEXA)

– USAID financed technical assistance 
program

(Karnataka State)

Program implemented in Doddaballapur in Karnataka.
Installed a HVDS and necessary distribution transformers.
Conducted awareness programs for farmers.



Installed high quality power and metering devices on the LT side of all distribution
transformers.



Assessed the baseline established for evaluation of project-data on pump and pump
efficiency.



Replacement of 663 pumps in the region.
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600 kVAr capacitor bank installed on 11 agricultural feeders

Installation of solar pumps
(country-wide)



Replacement of diesel operated agriculture pumps by solar pumps in central and
northern states and slowly extending to all states in India.

Installation
of
capacitor/automatic power factor
correction panels at DTC level
(various states)



State DISCOMs are promoting the use of capacitors at agriculture pumps to control the
power factor and to reduce active power consumption.




Implementation is done by educating the end-user.
DISCOMs are also implementing DTC level PF control panels for agriculture feeders to
improve PF and reduce active power consumption.



During 1994-95 the Maharashtra government’s scheme was to implement 15,000 APFC
panels at distribution transformers executed by MSEB. Not viable for all distribution
transformers.



Separation of the agricultural feeder from the rural feeder helped to improve power
quality.



Feeder segregation also helped in load scheduling and controlling demand.
Feeder segregation carried out on 11 kV in states like Andhra Pradesh, Maharashtra,
Gujarat, Rajasthan, Haryana, Karnataka, etc.

HAREDA Scheme
(Haryana)



In Haryana, under the HAREDA scheme, farmers were provided with 50% of the cost
difference between ISI and non-ISI pump sets @ Rs. 400/- per HP to a maximum of
Rs.5,000 per pump set.
Financial support was provided to purchase 14,668 numbers of ISI marked pumps
during 2006 to 2009.

Three-phase low voltage to singlephase high voltage distribution
system
(Telangana)
Replacement of existing pumps with
energy efficient pumps
(some states)




A DFID-funded program during 1998-2000.



6000 submersible pumps were replaced with 5 HP BEE-star rated pumps along with
replacement of GI pipes with RPVC pipes in Gujarat with 67% government subsidy
support.



Pilot-scale replacement of 50 pumps was undertaken in Madhya Pradesh with long-term
goal of 30,000 pump replacement in the area of MPSEB.



Rural Electrification Corporation Ltd (REC) sponsored various pump rectification projects
covering more than 20,000 pump sets spread across six states. Initiatives like suction
and delivery pipe replacement, foot valve replacement, pump set replacement were also
undertaken.



Replacement of agriculture pumps with advance monoblock pump set in Gujarat
through MoP support.



Replacement of 13,143 agriculture pumps in 2003 in Karnataka - Bantwal taluk (Co-op
society) which was expecting distribution license for that area.

Feeder separation
(some states)

This activity was taken up in Nalgonda district in Telangana. 1,641 pump-sets spread
over 11 villages were replaced..

Source: IEEE, SSEF, M. Thimma Reddy, Antonette D’Sa.
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4.4

SOLARISATION OF AGRICULTURE

4.4.1

Substitution Using Solar Pumps

In addition to the AgDSM program of MoP/BEE, MNRE is also extending support for implementation of solar
pumps. The collective efforts of MNRE, state nodal agencies, agriculture departments and DISCOMs has led to
the installation of about 2,37,000 solar pumps in India by the end of 2018-19 and the annual installation peaked
at 65,892 solar pumps during 2018-19. Chhattisgarh, Madhya Pradesh and Andhra Pradesh showed higher
penetration of solar pumps in 2018-19. These pumps were largely installed under the MNRE scheme with capital
financial assistance of 30 percent. State-wise distribution of solar pumps is detailed in the Table 4.4.
Table.4.4: State-wise Distribution of Solar Pumps
State/UT
Andhra Pradesh
Bihar
Chhattisgarh
Jharkhand
Karnataka
Madhya Pradesh
Maharashtra
Odisha
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
Others
Total (2018-19)
Cumulative till March 2019

Solar Pumps (Nos.)
9,501
225
22,095
155
1,507
12,229
1,000
530
2,000
7,134
525
8,382
609
65,892
2,37,120

Source: MNRE Annual Report, 2018-19.

Most of the solar pumps are installed through central and state subsidy support. Apart from the off-grid solar
pumps, grid tied pumps are also being promoted. MNRE has also proposed installation of agricultural feeder based
distributed grid-connected solar plants in rural areas.

4.4.2

Maharashtra’s Solar Agriculture Feeder Scheme

In 2017, the state government of Maharashtra announced the “Mukhyamantri Saur Krishi Vahini Yojana” for
supplying power to the agricultural sector during the day time, leading to reduction in line loss and reduction in
subsidy burden to the state government. Through this route, Maharashtra has set an ambitious goal of solarizing
all its agricultural pumps by 2025, accounting for a solar potential of about 20,000 MW. The status of
implementation is summarized below.
 Two pilot projects of 2 MW solar plants connected to agricultural feeder, one each in Ahmednagar and
Yavatmal districts having PPA with price of Rs.2.94/unit and Rs.2.97/unit respectively have been initiated.
 Bids for projects totalling 1170 MW received but tariffs not adopted.
 Tariffs accepted for 30 MW and 130 MW @ Rs.3.29 and Rs.3.30 respectively. Commissioning is awaited.
 150 MW projects at tariffs of Rs.3.08, Rs.3.00 and Rs.3.02 per kWh. Tariffs accepted but commissioning is
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awaited.
102 MW projects at tariffs of Rs.2.93 and 3.10 per kWh. Tariff accepted but commissioning awaited.
7 MW projects at tariff of Rs.3.10 per kWh. Tariff accepted but commissioning awaited.
300 MW projects at tariff of Rs.3.0 per kWh to be developed by EESL.

This scheme has the following benefits:
 Tariff for feeder level solar plants will be fixed for 25 years. However, the cost of electricity fed to a
conventional feeder is expected to rise each year.
 There will be no need for additional transmission infrastructure and reduced need for balancing at system
level (localized balancing).
 Job creation in rural areas where the solar plants are located.
 The scheme will be helpful for decarbonizing the agricultural sector using existing infrastructure and at
minimal cost to the government due to implementation through the PPP route/third party.

4.4.3

MNRE’s ‘Kisan Urja Suraksha evam Utthan Mahabhiyan (KUSUM) Scheme’
MNRE announced the KUSUM scheme in July 2019 which has three components:

•

10,000 MW of decentralized ground-mounted grid-connected renewable power plants of individual
capacity up to 2 MW.
• 17.50 lakh of standalone solar powered agriculture pumps with individual capacity up to 7.5 HP.
• 10 lakh grid-connected agriculture pumps of individual capacity up to 7.5 HP.
Through installations under the above three categories the aim is to add solar capacity of 25,750 MW by 2022,
with central financial support of Rs. 34,422 crore.

4.5

ANALYSIS AND KEY FINDINGS
•

•

•

•

If the AGDSM program is further extended to two more states, e.g. Uttar Pradesh and Tamil Nadu, then
it will cover 11 states accounting for 91.47 percent of grid-connected electric pumps covering 82.22
percent of irrigated land in the country. EESL has already started implementation of the AgDSM in Uttar
Pradesh.
AgDSM program is implemented through government owned ESCO, EESL. The mode of implementation
is revenue sharing with the DISCOM which is based on the quantum of electricity saved. In some cases, it
has been observed that the EESL and the host DISCOM could not agree on the baseline electricity
consumption for agriculture pumps. This has affected the calculations on the saving estimates and the
project could not progress further. There is therefore a need to explore different implementation
mechanisms other than revenue/savings sharing.
Replacement of agriculture pumps with energy efficient pumps ensures only efficient operation.
However, optimum usage, time-of-pump operation needs to be ensured by timely switching off the pump
on meeting the irrigation requirement.
Apart from replacement of electric pumps, other energy efficiency measures like replacement of foot
valve, use of list friction piping, replacement of GI piping by RPVC pipe, use of appropriate diameter of
pipe in suction and delivery, use of appropriate pump rating, use of capacitor bank and metered supply
of electricity are also required.
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•

•

•

•

•

•

Agriculture pumps operate at low lagging power factor leading to increased active power consumption.
The scheme to implement power factor control panels at DTC level/feeder level was executed by
different DISCOMS earlier. The power factor also accounts for major savings in active power
consumption and reduction in distribution losses. AgDSM scheme has not considered the PF
improvement during deployment of panels for the agricultural feeders. This could also be one of the major
interventions needed to achieve power savings in the agricultural feeders.
Energy efficient pumps require good quality power supply. It has been observed that pump burn-out rate
increased due to poor quality power supply. Since agricultural feeders are spread over large geographical
area in rural areas, these feeders are affected by poor power quality. The pumps connected to separate
AG feeders/dedicated feeders coming from the substation/transformer will have better power quality as
compared to rural common distribution feeders. Hence, if such feeders are taken on priority for
replacement with energy efficient pumps, feeder level energy metering and monitoring will be easy and
so will power quality for effective operations.
The grid-connected solar feeder scheme is also implemented through MNRE. These feeders are basically
rural feeders connected directly to the rural substations. Agriculture pumps connected to such feeders can
be replaced with energy efficient pumps on priority. This would lead to ease in measurement and
verification of savings. Also, due to the availability of a power generation source at the rural feeder, there
will be improvement in power quality which will benefit the energy efficient operation of pumps.
Agriculture connections are not 100% metered. Hence, the agriculture electricity consumption data
includes metered data and assessed energy consumption. The assessment of energy consumption for
unmetered agriculture connections is done on the basis of the pump’s HP rating and the time of use of
agriculture pump. This makes baseline assessment difficult for acceptance to the DISCOM and the ESCO.
100% metering needs to be promoted to have actual measurement of electricity consumption.
Furthermore, farmers are enjoying subsidised tariffs. Hence, they are not interested in adopting energy
efficient techniques at their own cost. The inefficient operation of agriculture pumps leads to increase in
cross subsidy and government subsidy burden. Hence, agricultural tariffs need to be rationalised.
Considering a project’s payback period as 2 to 3 years, government support to ESCOs through their
subsidy budget can increase the penetration of the AgDSM program.
To achieve more penetration and coverage of the AgDSM scheme, use of state-level energy conservation
funds through SDA can be explored. This will provide an additional alternate business model to the
existing ESCO mode of implementation through EESL. Presence of regional ESCOs and pump
manufacturers can lead to effective implementation and larger penetration of the scheme.

*****
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5.
ENERGY EFFICIENCY FINANCING IN INDIA

E

nergy efficiency projects in India most often suffer from lack of easy access to commercial financing from
financial institutions (FIs). Unlike other infrastructure projects where financing is mostly provided based
on expected future cash flows, financing for energy efficiency has to rely on potential future energy savings
brought about by technological upgradation. While not all energy efficiency projects may be considered as
infrastructure projects, definitely few projects may be considered as infrastructure projects. While
government or developmental institutions help to mobilize funding, large scale commercial financing for
energy efficiency projects has not taken off in the country. Thus, so far, the majority of financing schemes
aimed at promoting energy efficiency projects have emanated either from international multilateral or
bilateral development agencies, or government, or government-owned organizations.
The Bureau of Energy Efficiency has taken the initiative to create the Energy Efficiency Financing Platform
(EEFP) under the National Mission for Enhanced Energy Efficiency with key objectives as shown in Figure 5.1.
Figure 5.1: Features of Energy Efficiency Financing Platform
Ensuring availability of finance at reasonable rates for
energy efficiency projects

Creating demand for energy efficient products, goods
and services
Energy Efficiency
Financing Platform
(EEFP)

Promotion of performance contracting and energy
service companies (ESCOs)

Credible monitoring and verification protocols to
confirm energy savings

Capacity building of banks and FIs
Source: USAID, BEE Training Manual for Energy Efficiency in India.

Under EEFP, BEE has signed MoUs with PTC India Ltd, SIDBI, HSBC Bank, Tata Capital and IFCI Ltd to promote
financing for energy efficiency projects. BEE has also signed MoU with Indian Banks’ Association for capacity
building of financial Institutions. As on 31st March 2019, four training programs for training of trainers and 24
direct training programs for FIs have been held in two phases. In direct training programs, 682 participants
from 72 banks/NBFCs received training on energy efficiency financing.
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5.1

FINANCING MODELS

There are various financing models prevalent in India for financing energy efficiency projects. A few of these
models are implemented through ESCOs, whereas in other cases direct financing is available from financial
and developmental institutions. These financing options are discussed below.
Shared Savings Model: In this model, performance risk is assumed by the ESCO and finance is provided based
on the asset position on the balance sheet of the ESCO. The ESCO arranges for finance and repays it from
value shares of energy savings. Major features of this model are:
 ESCO services cover design, engineering, construction, installation, commissioning, measurement and
verification.
 ESCOs also undertake operation and maintenance, providing/arranging financing and training.
 The revenue stream for an ESCO under this model is a share of value of energy saved by the host agency.
 However, after the contract period is over, the host agency retains the entire value of saved energy.
Guaranteed Savings Model: This is an energy service delivery model based on a guaranteed energy savings
contract between an ESCO and the host facility. In this model, performance risk is assumed by the ESCO and
finance is provided based on the asset position on the balance sheet of the client. Major features of this
models are:
 ESCOs implementing the project offer a guaranteed savings of energy which translates into cost savings.
 The host pays a sum linked to the guaranteed energy savings from the energy efficiency project, as agreed
with the ESCO.
 Actual savings < guaranteed savings => ESCO pays the difference.
 Actual savings > guaranteed savings => ESCO may get (but is not entitled to) a bonus payment.
 Hosts may mobilize equity investment, and the FI will lend debt to the host.
 The host then provides for loan repayments and interest to the FI from its savings.
Loans by Financing Institutions: Most banks and NBFCs do not track the loans given to energy efficiency
projects separately, i.e., energy efficiency projects are considered on an equal footing with other projects.
Moreover, many a time, lending for energy efficiency projects is considered a part of bigger projects. As a
result, no systematic tracking for funding energy efficiency projects is observed. Consequently, the terms of
lending to energy efficiency projects are in line with the terms of lending to other sectors and no explicit data
on project-specific lending is available. However, there are a few banks which offer dedicated lending at
concessional rates of interest to energy efficiency projects and allow maintenance of separate records of
energy efficiency funding.
Direct Financing by Multilateral and Bilateral Institutions: Some of the programs implemented in the past
include, the ADB loans to Industrial Development Bank of India for lending to industrial energy efficiency
projects; USAID lending to ICICI Bank for lending to EE projects; World Bank line of credit to ICICI bank for
financing EE projects in the industrial; commercial SME and public sectors; KfW line of credit to SIDBI for
financing energy efficiency projects in existing MSMEs.
Of the above financial models, direct financing by multilateral and bilateral funding agencies has largely
dominated the energy efficiency market. ESCOs have mostly followed the shared savings and guaranteed
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savings models. But lack of timely funding and delayed repayment of loans has dented the prospects of these
two financing models.

5.2

CENTRAL INITIATIVES FOR EE FINANCING

So far, development of the energy efficiency sector has largely depended on fiscal interventions by various
government ministries and departments at the centre. The Bureau of Energy Efficiency has launched two fiscal
programs to take leverage of public funding to mobilize private funding in the energy efficiency sector. These
two programs are partial risk guarantee fund for energy efficiency (PRGFEE) and venture capital fund for
energy efficiency (VCFEE).
The main objective of the PRGFEE is to build capacity and engage financial institutions in financing energy
efficiency projects in a commercially sustainable manner. This fund offers sharing of loan default risk by the
borrower on first-loss and subordinated recovery guarantee basis by providing guarantee for a maximum of
50 percent of the principal amount actually disbursed. PRGFEE provides the guarantee by covering the firstloss subject to a maximum of 10 percent of the total guaranteed amount, and covering the remaining default
outstanding principal amount actually disbursed equally between PFIs. The guarantee for any project shall be
limited to Rs.10 crore.
The VCFEE has been initiated by the BEE with the aim of providing last mile equity financing for energy
efficiency projects implemented by the ESCOs or any other companies undertaking EE projects in the energy
performance contracting mode. VCFEE is supposed to provide risk capital support to EE investments in new
technologies, goods and services. The Government of India has already approved Rs.210 crore for VCFEE. The
funding for each project will be limited to 15 percent of the total equity required or Rs.2 crore, whichever is
less, through a special purpose vehicle. The fund will be in effect for ten years from the date of its
commencement.
Apart from PRGFEE and VCFEE, BEE has proposed a host of new financial mechanisms (details in Table 5.1)
which are in the process of stakeholder consultation. Other fiscal schemes provided by central government
ministries and departments for energy efficiency and their achievements is reviewed in Table 5.2 and funding
and achievements of major multilateral/bilateral institutions in energy efficiency is reviewed in Table 5.3.
Table 5.1: New Financing Mechanisms Proposed by BEE
Instruments
Interest subsidy (UDIT)

Proposed Incentives
5% interest subsidy subject
to maximum subsidy of
Rs.30 lakhs

Intermediaries
SCBs, NBFCs, PFIs

Credit linked capital subsidy
(CLICS)

75% capital subsidy on
CapEx subject to maximum
subsidy of Rs.25 lakhs

SCBs, NBFCs, PFIs

Aggregated model for utility
based financing approach
Micro financing (FLIP)
Energy reward points
(EnRich)

SDA, DISCOM and OEM

Beneficiary
1. Building owners/developers
2. Industry (plant owners)
3. Agriculture
4. Municipality
5. DISCOMs
6. Energy Auditors
Manufacturer of EE equipment/material –
MSME & Large; project developers for
star rated EE buildings
Homeowners

SDA, MFIs
Online/offline retailers,
SCBs, and DISCOMs
Source: WISE compilation from secondary data, 2019.
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Self-help group and joint liability group
Meter holders

Table 5.2: Fiscal Schemes and Achievements in Energy Efficiency of Various Indian Ministries and Departments
Sponsoring Government Ministry or Department
Features
Scheme Name

Department of Science and
Technology
Technology Innovation Fund

Nodal Agency/
Implementing Agency




TIFAC – Technology approval
SIDBI – Financial appraisal

Objective



Development and
commercialization of innovative
technology projects invented
indigenously or imported.
Includes projects that result in
decrease in energy consumption
and greenhouse gas emissions.
Revolving fund with seed capital
of INR 30 crore.
Assistance up to 80 percent of
the approved estimated project
cost with minimum 20 percent
promoter contribution.
Loan assistance limited to INR
100 lakhs per project.
Interest rate up to 5 percent
with repayment period of 5
years from the date of project
completion.
Disbursement of INR 75 lakhs
for energy efficient heating and
cooling system installed at
Vipasana Meditation Centre,
Igatpuri; McDonalds, Infosys
Training Centre, Mysore.



Program Description







Achievement



Ministry of Textiles

Ministry of Micro, Small and Medium Enterprises

Amended technology upgradation
fund scheme (ATUFs)
 IDBI
 SIDBI
 IFCI
Augmentation of investment,
productivity, quality, employment,
exports, import substitution in the
textile industry.

 Credit linked capital subsidy
reimbursement.
 Rate of capital investment subsidy
varying from 10 percent to 15
percent depending on technology
and product.

Technology and quality upgradation
support to MSMEs
 Nodal Agency – SIDBI
 Nodal Banks – Canara bank,
Bank of Baroda, Punjab National
Bank, Bank of India, State Bank
of India
 To sensitize and encourage
MSMEs use energy efficiency
technologies.
 Create awareness and encourage
acquirement of product
certification and licenses

Credit linked capital subsidy

Provide financial assistance on
additional investment up to INR 1
crore for technology upgradation.





Subsidy to the extent of 25
percent of project cost.
Maximum subsidy of INR10 lakh.
Up to 75 percent funding support
with maximum of INR 75000 per
program for capacity building of
MSME clusters.
Up to 75 percent subsidy towards
licensing of products.

15 percent subsidy for additional
investment up to INR 1 cr for
technology upgradation.



As on 31 March 2018, proposals for
aggregate subsidy of INR 16.39 crore
have been processed /disbursed by
SIDBI to 218 units

INR 3856.36 crore has been
disbursed to 62,383 MSME units
up to 30.09.2018 .






INR 26,828.79 crore subsidy has
been released for 49,679 cases till
30.11.2018.

Source: WISE compilation from secondary data, 2019.
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SIDBI, NABARD, SBI, BoB, PNB,
BOI, SBBJ, TIIC, Andhra Bank,
Corporation Bank, Canara Bank
and Indian Bank

Credit guarantee fund trust for
micro and small enterprises
Ministry of MSME and SIDBI







Facilitate credit by giving
collateral free loan.
Covering the risk of lending
by financial institutions

Joint fund developed by
the Government of India
and SIDBI with corpus in
the ratio of 4:1 respectively
Term loans/working capital
facility up to INR 200 lakhs
per borrowing unit are
eligible.
Guarantee up to 85
percent of the credit
facility.

Credit guarantee to the tune of
INR 1,46,829 crore has been
approved till 31st March 2018.

Table 5.3: Funding and Achievements of Major International Development Organizations to Promote Energy Efficiency in India
Features

World Bank

Receiving Agency

BEE, SIDBI

End Beneficiary

MSMEs

Components






Asian Development
Bank

Japan International
Cooperation Agency

EESL

SIDBI

Sponsoring Organizations
European Investment
Bank
IREDA

KfW
State bank of India

Households,
MSMEs
Any energy efficiency project
Residential buildings
municipalities, farmers
Building capacity and  UJALA – Domestic LED  Medium to long term
 Direct project and equipment
 Concessional loans to
awareness.
lights.
financial assistance
financing.
both developers and
through two stage loans  Business development financing. buyers of residential
Increase investment  SLNP – Efficient LED
through SIDBI or three
homes to adopt energy
in EE.
street lights.
 Loans to manufacturing facilities
efficient technologies
Program knowledge  AgDSM – Replacement stage loans through PFIs.
and banks/non-banking financial
management.
of inefficient pumps with
institutions for on-lending.
Project management. efficient pumps.

Project Description  Choice of 30 clusters.  Loan of US$ 200 million  Line of credit to the tune of  A revolving fund for deployment of
 BEE implementing 25

clusters.
 SIDBI implementing 5
clusters.


to EESL.
Additional US$ 200

million funding by EESL.
Additional US$ 13
million grant.
 No upfront investment 
by the beneficiary.
 Investment to be
recovered from energy
saved.
Expected Outcome  EE investments will  Targeted 770 million 
increase to 40
LEDs by March 2019.
percent in the

 5 clusters.

30000 million yen to SIDBI.
Concessional lending at a 
75 basis point lower
interest rate than

applicable rate.
Adoption of new energy
saving technologies or
retrofitting older projects.

Enhance knowledge and
financial capacity
of MSMEs to enable

energy efficiency projects.
Amount of loan restricted up to 70

percent of project cost.
Interest rate for the nonmanufacturing sectors is from
10.10 percent to 11.25 percent
and that of manufacturing sectors
is 10.60 percent for existing units 
and 10.80 percent for greenfield
projects.
 Demand side management of

energy
 consumption and


UNIDO

Micro, small and medium enterprises

 Increasing the level of end use demand and
implementation of energy efficiency technologies and
practices by MSMEs
 Increased capacity of suppliers of EE product /service
providers/ finance providers
 Scaling up of the project to national level
 Strengthening policy, institutional and decision making
framework
Supported by BEE, this  Initial focus on 12 clusters of MSMEs
program will rely on
 Analysis of current consumption level, utilization of
ECBC-R tool of BEE.
available capacity, machine operating capacities, and
EUR 280 million credit
technologies
line to state bank of India  Expert/technical assistance and financial aid to be
for lending to energy
provided based analysis
efficient residential
 The project to be carried out at cluster level,
building projects
institution/expert agency level and implementation level
In principle approval has
been sought by DEA for
this credit line
Homes adopting energy  Creating scope for energy savings by MSMEs
efficiency measures
 Improving competitiveness and productivity of MSMEs
resulting at least 25
 Reducing overall carbon emissions and improving the
percent
local environment
 Increasing capacity of suppliers of EE product /service
providers/ finance providers
 Strengthening policy, institutional and decision making
framework

Note: The UNDP programs for commercial buildings, tea gardens, Indian railways, steel sectors have ended by now. Above table has captured only ongoing programs.
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5.3

STATE LEVEL INITIATIVES FOR EE FINANCING

State Energy Conservation Fund (SECF): State energy conservation fund (SECF) was created following the
mandate under the Energy Conservation Act 2001. Each state/UT is supposed to receive Rs.4 crore in two
phases. In the first phase, the state/UT is supposed to receive Rs.2 crore, following a matching grant. The
remaining Rs.2 crore is to be disbursed in the second phase. However, the amount of grant for the northeastern states is relaxed to Rs.25 lakhs. Till date, an amount of Rs.82 crore has been disbursed to 26 states.
Of these, 15 states have provided matching contribution.
Kerala State Finance Corporation Initiatives in EE Financing: Kerala State Financial Corporation, incorporated
under the Kerala State Financial Corporations Act of 1951, operates a scheme to promote energy savings
measures in SMEs. The modernization/expansion projects connected with implementation of energy savings
measures are also eligible for financial assistance under this scheme. Similarly, existing SMEs going for
replacement of old machinery and equipment with modern energy saving devices also come under the
scheme. There is wider scope for the scheme in areas such as rerolling mills, rice mills, crusher plants, PVC
products, tourist hotels and resorts. The loan is processed based on the appraisal of the DPR submitted by the
beneficiary, the Energy Management Centre (EMC), the SDA of Kerala. So far, 7 companies have applied for
soft loan under the initiative.

5.4

ANALYSIS AND KEY FINDINGS

PRGFEE Programme of BEE: Although the Government of India has allocated Rs.312 crore for PRGFEE fund,
there have been very few takers since its launch. The major reason for the below par performance of the
PRGFEE is the high due diligence required for this scheme. Because it consumes a huge amount of time of the
probable beneficiaries, they show low interest in this program.
ESCO Financing: ESCOs suffer from lack of access to sufficient financing from various sources due to many
reasons which are described below:
 Loan sanctioning institutions charge processing fees which appear to be high for ESCOs and other service
providers. This acts as an impediment for financing energy efficiency projects.
 ESCOs assume the performance risk of projects and infuse funding in them, but very often the lack of
timely repayment by clients puts their business in jeopardy.
 In the case of energy efficiency projects, energy saved is not measured but computed based on some
baseline data. This leads to frequent disputes between the contracted parties on energy savings achieved.
 Procedures for speedy resolution of disputes is absent and payment defaults lead to disinterest among the
ESCOs and customers.
 Lack of interest in energy efficiency projects among clients leads to non-adoption of energy efficiency
which in turn leads to bleak business conditions for the ESCOs.
 Lack of trust between the ESCOs and end-users leads to non-adoption of energy efficiency measures on a
large scale.
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In addition, due to lack of timely repayment by the clients, ESCOs are not very keen on expanding their
business beyond the boundary of known trustworthy clients. As a result, the growth of the ESCO-driven
energy efficiency market is very slow in India.
Energy efficiency projects are heavily dependent on government fiscal instruments for financing. There is
no credible evidence to prove that the main objective of government funding, which is to leverage largescale commercial financing, has been achieved. Heavy reliance on government funding may make the
sector inefficient in the long run.
Even when government funding is available, the high due diligence requirement deters many stakeholders
from getting government funding. Often, they are seen trying to arrange finance from their own available
financial resources. This process hinders mass scale development of energy efficiency projects in the
country.

Multilateral/Bilateral Institutions: Experience has shown that the direct funding programs of
multilateral/bilateral development agencies have failed to create enough technical knowledge among FIs. This
in turn has led to low financing of energy efficiency projects.
Financial Institutions: Financial institutions are largely reluctant to finance energy efficiency projects for the
following reasons. Firstly, the FIs argue that the future savings potential does not show any tangible assured
flow of revenue from the projects and hence energy efficiency project-financing is mostly based on the
collaterals offered by the applicants. Secondly, most beneficiaries are unwilling to extend large collateral for
ensuring funding from commercial FIs. The ESCO-based models assume the performance risks, and sometimes
even the financial risks. But the lack of credit worthiness of the ESCOs acts as an impediment to financing.
Thirdly, energy efficiency projects being smaller in size, increases transaction costs for FIs. In order to dispel
the problem of size constraints, attempts to demand aggregation is visible from large ESCOs. This can be done
to a limited extent only by large ESCOs leaving the smaller ones out. Along with the technical problems on
financing energy efficiency, lack of adequate exposure of loan officers on computing future performance of
emerging technologies has acted as a roadblock to balance sheet financing of EE projects in India.
Even if government risk sharing schemes are available, they do not cover the entire default amount. Also,
companies do not agree to provide collateral against the uncovered risk of the loan amount. Consequently,
financial institutions backtrack in providing financing to energy efficiency projects. The lack of tangible flow of
future cash from energy efficiency projects means that future energy savings can only be envisaged to yield
financial return. However, this is not accepted as security against loan to be given to energy efficiency projects.
Lack of sufficient knowledge about energy efficiency among FIs act as a deterrent to project evaluation.
Quite often energy efficiency financing is considered on an equal footing with other sectors both in terms of
priority and lending. This results in a lack of thrust for financing energy efficiency projects by commercial
financial institutions.

*****

34

6.
ENERGY EFFICIENCY AND CLIMATE MITIGATION

A

ccording to IEA’s Global Energy and CO2 Status Report 2019, increased energy consumption resulted in
global energy-related CO2 emissions increasing to 33.1 Gt CO2, up 1.7 percent from 2017. The increase in
energy demand was the result of fast-paced economic growth which rose by 3.7 percent in 2018, a higher
pace than the average annual growth of 3.5 percent observed since 2010. China, the United States, and India
together accounted for nearly 70 percent of the rise in energy demand. India saw primary energy demand
increase by 4 percent (over 35 Mtoe), accounting for 11 percent of global growth, which was the third-largest
share.
In terms of emissions, China, India, and the United States accounted for 85 percent of the net increase in
emissions. Energy efficiency was seen to be the key driver in curbing emissions in 2018, but its contribution
was around 40 percent lower than in 2017. This was due to the ongoing slowdown in worldwide
implementation of appropriate energy efficiency policies and measures.

6.1

ENERGY SAVINGS AND EMISSIONS REDUCTION
Figure 6.1: Sectoral Demand for Energy in India in 2017 and 2040
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During 2017, the country’s total energy demand was 754 Mtoe which is projected to more than double and
increase to 1928 Mtoe by 2040. The industry is the highest energy consuming sector followed by the building
sector, transport sector and non-combustion sector for 2017 as well as 2040 (Figure 6.1). There is huge
potential for energy savings in these high energy demand sectors, including the power (supply) sector as
shown in Figure 6.2. It is seen that the adoption of energy efficiency measures helps in avoiding emissions of
1029 Mt of CO2 in 2041.
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Figure 6.2: Energy Savings Potential of Different Sectors in India in 2041
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According to Global Carbon Atlas, total CO2 emissions in India increased from 1,092 Mt in 2004 to 1,984 Mt in
2013. However, emissions intensity of GDP decreased from 39.31 g CO2/Rs. to 36.05 g CO2/Rs. during the same
period. This is a 0.8 percent year-on-year average reduction in emissions intensity of GDP. If it continues at
this rate, emissions intensity of GDP would be 30.80 g CO2/Rs. by 2030 which is a 17 percent reduction in
emissions intensity of GDP as compared to 2005. This falls short of India’s NDC target. Even the lower limit of
NDC target achievement would mean emissions intensity of GDP of 24.92 g CO 2/Rs. which in turn requires an
average year-on-year reduction in emission intensity of GDP at the rate of 2.03 percent. Figure 6.3 shows a
comparative representation of emissions intensity reduction in a business-as-usual scenario and NDC
requirement scenario. Clearly, in order to achieve NDC targets, India needs to exert a big push towards climate
mitigation through energy efficiency.
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Figure 6.3: Comparative Representation of Emissions Intensity of GDP Reduction under Business-as-Usual
and NDC Requirement Scenarios
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India has already adopted various measures to reduce emissions through enhancement of energy efficiency.
The National Mission for Enhanced Energy Efficiency (NMEEE) is the cornerstone of all these initiatives. NMEEE
aims to strengthen the market for energy efficiency by creating a conducive, regulatory and policy regime.
Based on the foundation laid down by NMEEE, India has unveiled a number of initiatives across potential
sectors for energy efficiency in the economy. Various actions and corresponding emissions reduction are
summarized in Table 6.1.
Table 6.1: Energy Efficiency Initiatives and Resultant Emissions Reduction in India
Emissions Reduction
Initiative
(MtCO2)
PAT Cycle-I
31.00
ECBC (2006-2014)
0.04
Building Retrofitting Project
0.07
NMEEE (If 400,000 battery electric vehicles are deployed by
4.00
2020)
If 2.1 crore efficient pump sets for agriculture are implemented
34.80
Supercritical technology for power generation (2011-12 to
22.61
2016-17)
Unnat Jyoti by Affordable LEDs for All (UJALA) (Reduction per
38.00
year)
Street lighting national program (SLNP)
4.97
Source: PAT Booklet 2017, MoP and India’s Second BUR 2018.

India Cooling Action Plan: India released its cooling action plan in March 2019 which enlists actions to reduce
cooling demand in the country. Cooling requirements span across the sectors, namely, buildings, cold chain,
refrigeration, transport and industries. The key objectives of the Plan from an energy efficiency and climate
mitigation perspective are as below.
 Reducing cooling demand across sectors by 20% to 25% by 2037-38.
 Reducing refrigerant demand by 25% to 30% by 2037-38.
 Reducing cooling energy requirement by 25% to 40% by 2037-38.
All these actions are expected to yield significant climate benefits for India and the world.

6.2

ENERGY

EFFICIENCY

AND

MEASUREMENT,

REPORTING

&

VERIFICATION
India has initiated several energy efficiency measures that have an inbuilt measurement, reporting and
verification (MRV) system for various financial and physical parameters. However, these MRV systems do not
address GHG emissions directly and most of them are at the project level. Few examples of project level MRV
are the CO2 baseline database for the power sector prepared by CEA; renewable purchase obligations notified
by the electricity regulatory commissions and their compliance figures; reporting, monitoring and verifying
the data on impacts under UJALA scheme launched by the Bureau of Energy Efficiency; MRV of data from the
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industries under PAT scheme, etc. There is currently no integrated, robust, domestic MRV system to measure
emissions reduction. In order to develop an integrated MRV system, it is essential to streamline data
management systems, increase technical capacity, improve analytical capabilities and maintain active
coordination between all stakeholders.

6.3

ANALYSIS AND KEY FINDINGS








India’s energy demand is expected to more than double between 2017 and 2040 which will pose a
threat of higher GHG emissions in the country. Implementing suitable energy efficiency policies to
tackle the rise in GHG emissions will thus be crucial.
India’s current year-on-year emissions reduction rate is 0.8 percent which will lead to a 17 percent
reduction in emissions reduction as compared to 2005 levels, leading to a shortfall in achieving the
NDC target of reducing emissions 33-35 percent by 2030 (above 2005 levels). The country thus
requires an average year-on-year reduction rate of 2.03 percent to achieve the lower limit of the NDC
target.
India’s potential energy savings in 2041 across end-use demand sectors will be 345.04 Mtoe and
corresponding emission reduction will be 1,029.29 MtCO2, if it adopts an energy efficient economy
scenario.
India lacks a robust, domestic, integrated MRV system for measuring emissions reduction vis-à-vis
energy efficiency measures, leading to lack of such critical data in the public domain.

*****
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7.
INSTITUTIONAL STRENGTHENING FOR EE IMPLEMENTATION

T

he Energy Conservation Act has framed the institutional structure required for implementation of energy
efficiency programs in India. The powers and functions of BEE and the state governments are detailed in
Sections 13 and 15 of the Act, whereas the detailed workings of BEE are spelled out in Section 3 through Section
11. Notably, in the execution of various programs, other organizations too are involved, making their role
equally important in implementing programs all over the country. While the central government institutions
are well known, there is no national level analysis of the diverse structure and capabilities of the State
Designated Agencies (SDAs).

7.1 STATE DESIGNATED AGENCY (SDA): AN ANALYSIS

Divergence in Structure: In the EC Act, the state government has the liberty to designate any agency as SDA
and so there is no uniformity in the nature of organizations appointed as SDA by the state governments. At
present, the designated agencies are State Nodal Agencies (SNAs) dealing with renewable energy, Electrical
Inspectorates, DISCOMs, or an independent Energy Management Centre (as in Kerala and Andhra Pradesh), or
state energy departments. The numbers and different types of SDAs are given in Figure 7.1, while the brief
scope of work of each of these SDAs is given in Table 7.1.
Figure 7.1: Types and Numbers of SDAs in Energy Efficiency
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(2)
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Energy
Depts
(5)

DISCOMs
(7)

Source: WISE Analysis based on BEE data.
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Table 7.1: SDAs and their Scope of Work (in brief)
SDA
State Energy Departments

State Nodal Agencies

Electrical Inspectorates

DISCOMs

Independent Agencies:
 Energy Management
Centre (EMC), Kerala.
 State Energy Conservation
Mission (SECM), Andhra
Pradesh

Scope of Work of SDA
They are the policy making bodies and work for policy
development in the state. They are not involved in any kind of
execution or dealing with the end-consumer.
Deal solely with promotion of renewable energy in the state
and handling work related to permissions for installation of RE
projects, renewable purchase obligation (RPO) and renewable
certificate mechanism (REC), subsidy disbursement and
awareness activity. However, any kind of regulatory or
supervisory work is generally not required to be performed by
them.
Involved in supervisory roles and inspect several electrical
installations before commissioning. However, project
implementation or project awareness is absent from their work
description.
Involved in consumer service through implementation of
various projects, and work under the supervision of regulatory
commissions. Their performance is frequently reviewed by the
regulatory commissions.
Work mainly for the development of energy efficiency
programmes in their respective states.
 EMC was established as an autonomous
organization under the Department of Power,
Government of Kerala, with the aim to develop the
energy sector as a catalyst in promoting
sustainable development. Along with issues of EE,
they have the mandate to deal with small hydro
power projects and energy education.
 SECM was established as a mission under the
Energy Department, Government of Andhra
Pradesh, for effective monitoring of energy
conservation and energy efficiency activities in the
state. Therefore, these organizations are diverse
from the perspective of their mandate and working
programs.
WISE Analysis, 2019.

The legal framework related to the establishment of SDAs is also varied. SNAs are registered under the Society
Registration Act or registered under the Companies Act, 1956, while DISCOMs are registered under the
Companies Act 1956. State Energy Departments and Electrical Inspectorates are part of state governments.
So, from this perspective, SDAs could be societies, companies or government departments.
Organizational Structure of the SDA: The energy conservation department or wing looking after energy
conservation activities (as the SDA) in the state is part of the parent organization like state energy departments
or state nodal agencies. So, SDAs follow the same organizational structure as the parent organization. In
addition, dedicated staff for overlooking energy efficiency activities is lacking. A senior SDA staff member has
often to manage multiple portfolios and is therefore unable to dedicate time to energy conservation activities.
However, stand-alone SDAs like Energy Management Centre (EMC), Kerala, and State Energy Conservation
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Mission (SECM), Andhra Pradesh, have a dedicated workforce for energy conservation activities. Although
EMC, Kerala, is involved in development of small hydro projects a separate division for energy conservation
has been created. The organizational structure of EMC, Kerala, is given in Figure 7.2.
Figure 7.2: Organizational Structure of EMC, Kerala

Source: EMC, Kerala, 2019.

7.2

ROLE OF DISCOMs AND SERCs IN DEMAND SIDE MANAGEMENT

7.2.1 Manner of Holding Inquiry by State Electricity Regulatory Commissions
For adjudication, the inquiry procedure is prescribed in the EC Act (Section 27). The ‘manner of holding inquiry’
rules were published on 25 February 2009 (notification number G.S.R. 25). As per the said rules, the inquiry can
be conducted by the adjudicating officer, who shall be appointed by the State Commission as per provisions
given in Section 27 of the Act. The adjudicating officer shall follow the procedures as practiced in the State
Commission. After giving sufficient opportunity to the concerned person, the adjudicating officer can finalize
the penalty amount and record the findings.

7.2.2. Appellate Authority
The Appellate Tribunal is the appellate authority in the case of energy conservation-related matters, and within
forty-five days of the order being passed by the adjudicating officer or the state government or the central
government, the concerned party can file an appeal before the Tribunal. A timeline of one hundred and eighty
days is given for deciding the matter by the Tribunal. If not satisfied, an appeal can be filed before the Supreme
Court within sixty days from the date of order passed by the Appellate Tribunal.
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7.2.3. Role of SERCs and DISCOMs
The Forum of Regulators (FoR) published the model DSM (general) regulations in 2010, which was subsequently
adopted by the SERCs and state-level DSM regulations were published. In addition, for utilities, the DSM plan
was to be prepared and approved by the SERCs to initiate DSM projects. But the results were not very
promising. Subsequently, BEE took the initiative for this through its program, ‘capacity building of DISCOMs’.
Under this program, the following activities were undertaken:
 34 DISCOMs were selected in Phase One.
 DSM cells were established by 34 DISCOMs.
 DSM regulations were notified in 19 states for 27 DISCOMs.
 Load survey and development of DSM action plan was initiated for 34 DISCOMs. Of these, load surveys
have been completed for 34 DISCOMs, but DSM action plans have been approved for just 18 DISCOMs.
 Training programs have been organized for DISCOM officials as Master Trainers and also separately for
circle-level officials of DISCOMs.
 In Phase Two, the remaining 27 DISCOMs have been targeted.
At present, distribution utilities are conducting various DSM programs, majorly focusing on appliances and
specifically on lighting. Also, in a few cases, inefficient agricultural pumps were replaced with energy efficient
pump sets. A few pilot projects were commissioned in the area of thermal energy storage and demand
response to reduce the peak load and shift the load to off-peak hours. In some cases, energy audits for
industrial and commercial consumers were conducted. For proper DSM planning, action plan on DSM has to
be prepared based on actual data. Few DISCOMs have prepared a coherent action plan based on the outcome
of the load research in their area of operation. Also, SERCs have introduced several tariff mechanisms such as
time-of-day tariff, incentives and surcharges based on the power factor and load factor, as well as kVAh billing
in this regard.
Future Role Envisaged






Even though DSM regulations are in place, they do not provide the requisite information on reviewing
the effectiveness of the DSM plan (measures) in terms of energy and costs saved and emissions
reduced. Currently, the only regulation that takes care of these specific requirements is the
Maharashtra Electricity Regulatory Commission (Demand Side Management Measures and Programs’
Cost Effectiveness Assessment) Regulations, 2010. There is therefore an urgent need for SERCs to
formulate such specific DSM regulations for other states as well.
With the commercial expertise of utilities, EE programs can be introduced in their respective areas
with the SERCs periodically reviewing these programs. But in order to avoid an impact of these
programs on the end–users’ price, the utilities, with permission from the SERCs, can introduce the
‘System Public Benefit Charge’ for EE programs, and use that charge for implementing the EE
programs.
Further, through DSM activities, utilities can consider energy efficiency as a "source of energy supply”
and incorporate it into their ‘Integrated Resource Planning’. Also, for implementation of DSM
programs, one option can be to establish the ‘Standard Offer Program’. In this program, the utilities
offer a pre-determined amount (like tariffs) for delivery of energy efficiency resources from different
technologies. Any energy user (utility customer) or ESCO, as the case may be, is paid fixed amounts
per kWh or kW (the Standard Offer amounts) upon completion of the EE/DSM project and after
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obtaining certification of the achieved savings by an authorized M&V organization. Though this is not
widely used in India, it can be implemented by distribution utilities after obtaining necessary
permission from SERCs.

7.3 Analysis and Key Findings

•

•

•







•

The new role of SDAs for inspection, as per the EC Act, is very important in view of evolution of the
program. For example, under PAT, the number of DCs may increase because of change in existing
criteria or the inclusion of new sectors. For S&L, new equipment will be included in the mandatory list,
as BEE is focusing on gradually including more equipment under the program. PAT, ECBC, and S&L
programs are to be monitored through SDAs. Inspecting officers of SDAs are critical to the process.
Qualified personnel with the required knowledge and skillsets are required in the SDAs for this
purpose. For this, appropriate capacity building of these officials is required.
Several of the SDA employees are handling the EE program as an additional responsibility. Senior staff
with adequate knowledge is also wanting. The existing staff in many SDAs has limited opportunity for
skill upgradation and this may affect the programs. Requirement for training and skill upgradation
should be assessed keeping in mind the newly added EE programs.
SDAs can benefit from expert advice from a cross-section of stakeholders by constituting an Advisory
Council. Creation of such a Council would be helpful in guiding the SDAs in innovative and effective
implementation of EE programs. During the course of the discussions on this project, EMC, Kerala,
agreed to create such an Advisory Council of Experts. This can be replicated in other states.
SDAs are dependent on BEE and state governments for financial support to meet their expenditure.
Additionally, BEE has given financial support for institutional development of SDAs, which can be
enhanced further for improvement of infrastructure, capacity building, manpower development, etc.
The State Energy Conservation Fund has been established in the states but is not effectively utilized.
Neither has this fund been used in the ‘revolving fund’ mode to support EE projects. State governments
too need to increase funding for EE.
General purpose energy audits usually come up with superficial generalized solutions. For effective
audits in various sectors, auditors with sector-specific expertise are required. Without sectoral
knowledge, the audits will not be undertaken efficiently. Thus, energy auditors need to be identified on
the basis of sectoral expertise for each major sector. Training programs for energy managers and energy
auditors have been organized by some states; many states have not made this a regular feature by way
of organizing periodic and repetitive programs. This needs to be done.
Some states have undertaken school-level programs for spreading energy efficiency awareness by
setting up energy clubs in schools. The reach of these programs has to be state-wide and not
concentrated in educational institutions in urban areas only. At the state-level too, a syllabus on energy
efficiency needs to be developed by SDAs by engaging academicians and keeping in mind the current
job market in the respective states. The syllabi for EE at appropriate levels have not been framed by all
the states. SDAs should undertake necessary co-ordination to implement the same.
The SERCs have defined roles under the EC Act. The power of adjudication is with SERCs and hence
they have to appoint suitable personnel for this purpose. The adjudication process can relate to any
sector of EE and hence multi-sectoral knowledge is required to offer the required solution. SERCs have
issued demand side management (DSM) regulations. But there has been no significant progress in the
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further preparation of the DSM plan. For improving the effectiveness of DSM programs, supporting
regulations need to be enacted.

•

•

•

•

•

•

•

Emphasis is required for recognizing EE as a supply source and for its inclusion in Integrated Resource
Planning. For end-users of electricity, utilities can implement the ‘Standard Offer Program’, after
obtaining the necessary approval from SERCs.
Different skillsets are required by the staff for conducting various programs. The skillsets of the SDAs’
staff should be enhanced as per evolving requirements and should be adopted by them so that
programs can be run efficiently. Therefore, regular training and skills upgradation are needed. This is
also very significant from the perspective of the inspection and adjudication processes to be handled
by them. The training of SDA staff is required in industrial, building (commercial and residential),
municipal and agricultural sectors.
Industrial sector training programs need to be organized on the following topics (which is the current
requirement): Industrial process, baseline determination, energy consumption data, PAT scheme and
its relevance to the industry, the role of the SDAs and reports to be verified by them, energy efficiency
opportunity in the industry and study of monitoring and verification of reports.
Similarly, working with non-DCs and SMEs requires industry-related knowledge; basically,
understanding of the process and energy efficiency opportunities. For buildings, particularly from the
perspective of ECBC, similar skill-sets need to be developed. Training programs on special equipment
like motors and HVAC, and advanced software program on ECBC simulation need to be organized.
From the budget point of view, BEE support in the form of “strengthening of SDAs” is the major
contributor. Among other expenditure for BEE in state level programs, awareness building is a
significant expense. Capacity building of state distribution utilities is also another important area of
support that needs to be given due consideration by BEE.
For holistic development and capacity building of SDAs, the existing and emerging energy efficiency
programs, including the existing program of BEE (“strengthening of SDAs”), can be expanded. The scope
and financial requirement can be increased for use in development of infrastructure, manpower etc.,
of the SDAs, as well as for implementation of various pilot programs.
The energy managers and energy auditors are selected through a common examination which has no
scope for selecting officers with specialized skillsets and expertise. So, the recommendations by the
energy managers and energy auditors are often very general and lacking in specialized understanding
of the sectoral process. Therefore, there is a need for the development of a sectoral pool of manpower
(energy managers and auditors) with specialized skillsets. SDAs can organize specific training
programs/ knowledge enhancement programs to develop sectoral skillsets.

*****
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8.
GLOBAL BEST PRACTICES
8.1

INDUSTRIAL ENERGY EFFICIENCY

T

able 8.1 compares the Specific Energy Consumption (SEC) of various Indian industrial sectors with global
best practices. From Table 8.1 it is observed that there is a wide gap in the SECs of many Indian industrial
sectors (except cement and fertilizer) compared to the best global SECs. The scope for reduction in SECs is
highest in the pulp & paper sector (38%), followed by textile (37%) and steel (31%) sectors.
Table 8.1: SEC of Major Industries in India (GJ/tonne)
Sr.
No.
1.
2.
3.
4.
5.
6.
7.

Sectors

Average SEC in India

Cement
Iron and Steel
Aluminium
Pulp and Paper
Textile
Fertilizer
Chlor-Alkali

2.9
23.3
81.0
30.5
12.6
29.3
12.4

Best SEC
(Global
Level)
2.7
16.0
60.0
19.0
8.0
29.0
9.0

Percentage of
potential reduction
in SEC (%)
7
31
26
38
37
1
27

Source: WISE Analysis based on IESS tool.

The energy efficiency policy practices (for industry) of China and the USA is compared and captured as follows.
China: The key policy in the industry sector in China, introduced under the 12th five-year plan, is an expansion
of the successful Top-1,000 Energy-Consuming Enterprises Program. The following are the supporting policy
measures to encourage industrial energy efficiency policies in China.




The use of differentiated electricity pricing for energy intensive industries.
EE financing regulations: Fiscal incentives for qualifying ESCOs in the energy efficiency eco-system.
Financial rewards for energy saving technical retrofits: This includes boiler/furnace retrofitting, waste
heat and waste pressure utilization, motor system energy conservation and energy system
optimization.

USA: The Superior Energy Performance (SEP) program is one of the key policies in the USA, which provides
companies with a framework for implementing international standards for Energy Management Systems (ISO
50001). The recognition of a company’s performance is based on the following:
 Companies that are new to energy management are required to demonstrate savings of at least 5
percent over a three-year period
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8.2

Companies with longer experience are required to demonstration at least 15 percent savings over the
last ten years.

STANDARDS & LABELING PROGRAM

Global Experience in S&L Program: The available information on regional approaches towards energy
efficiency appliances is summarized in Table 8.2.
Table 8.2: Global Energy Efficiency Programs for S&L
Country

Action taken for Energy Efficiency in
Appliances

Recent updates

Japan

Top Runner Program Labeling

Introduction of mandatory building codes by 2020
for new buildings.

 Top Runner Program Energy labeling -

Updates of energy label with additional updates
on efficiency & QR code.

China

USA & Canada

EU

Others

China Energy Label.







Rebate for top runner products.







Building energy code.

Top 10 (NGO Program).
Energy Guide Standards and Labeling.
ENERGY STAR Program with a new
category of ‘most efficient’ that delivers a
cutting edge program.

Federal Seasonal Energy Efficiency Ratio
(SEER) requirement for air-conditioners is 14 for
North, 15 for South (previously 13), with plans to
increase further.

Top 10 Labeling (NGO Program).
Energy Labeling
Eco-Design
Top 10 (EU funded) by providing energy
efficiency-related product information.

 Energy Efficiency labeling program.
 Energy Efficiency criteria for top appliances
to be 30-50% more efficient than Grade 1
(most efficient label).

New labeling systems with stringent efficiency
requirements from A to G.
Appliances like vacuum cleaners were also
added.
Smart plugs: Add smart functions to the criteria
for energy efficiency ratings and efficiently
manage the energy consumption of home
appliances.

 Building energy codes.
Source: CII Conference Proceedings, 2017.

Energy labels in Europe: Energy labels for household appliances were first introduced in 1994 and were
subsequently expanded in 2004. Labels are ranked on the scale of A (most efficient) to G (least efficient).
Similar to the global labeling philosophy, the concept is to simplify efficiency for buyers and help them choose
products that are more efficient. This also encourages producers to upgrade and use more efficient
technologies. In addition to information about a product’s energy consumption, the label also provides specific
data about other relevant features of usage, e.g. the product’s noise emissions or water consumption. The
European energy labeling program was extremely successful with more than 85 percent consumers using it
when buying appliances. Manufacturers were keen to upgrade their products — roughly 66 percent of
refrigerators and washing machines sold in 2006 were labeled class A, while more than 90 percent of those
sold in 2017 were higher than the class A category (A+, A++, A+++).
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With the consultation process following the 2017 EU directive the European Commission revised the format
and visual identity of new labels for 5 product groups: dishwashers, washing machines and washer- driers,
refrigerators including wine storage fridges, lamps, and electronic displays including televisions. As a result,
ratings would be reintroduced with the earlier categories adjusted to simpler A to G scale. For example, a
product earlier showing A+++ energy efficiency class could simply become B class after rescaling. This was done
to solve the buyer’s confusion with higher rated appliances such as A+, A++, A+++. The A class will initially be left
vacant to leave room for more energy efficient models. Further to displaying labels, suppliers will also have to
upload product information into the European Product Database for Energy Labeling (EPREL). This online data
base will be open to the public and consumers will be able to conduct searches on it. Globally, countries are
striving for efficiency in appliances. In the case of developed countries, the S&L program also includes aspects
of monitoring and verification. Table 8.3 summarizes international star labeling programs and their relevance
to India.
Table 8.3: Comparison of Global Star Labeling Programs
Program

Country

Enforcement

Energy Star

United States

Voluntary

The Energy
Rating Label

Australia

Mandatory for
selected
appliances.

Energy
Efficiency Label
& Standards
Program
The EU energy
label

South Korea

Mandatory only
for 35 products.

European
Union

Mandatory for
11 appliances.

Key stakeholders
U.S. EPA, U.S. DOE,
independent
inspectors (CBs).
GEMS
Regulator itself
responsible for
MV&E.

KEMCO
All member states.

Lessons for India
Independent M&V increasing
efficacy of scheme.
Clear mandate and SOPs have
been developed.

Regulator directly verifies the test
results with the issuing laboratory.
Simplified labels and related
incentives for producers.

Innovation in Japan and South Korea: A Top Runner Program (1997) was introduced in Japan which sets the
standards of energy efficiency for electrical appliances. It takes into account the potential for technological
innovation and diffusion. Average market efficiency for RACs improved 7.5 percent per year from 1997 to 2004.
Not all of a manufacturer’s products have to meet the target, but the average of all products needs to do so.
This flexibility enables producers to provide a wide range of models to meet the market demand while guiding
the overall market to higher energy efficiency. Non-compliance with the standards is penalized. The
technological improvement incorporated in the scheme includes variable speed compressors, microchannel
heat exchangers, electronic expansion valves. Consumers were incentivized to buy high efficiency products by
granting eco-points which were exchangeable with certain products. The result was an increase in 4/5 star ACs
from 20 percent to 96 percent.
South Korea too implemented a higher efficiency increment rate through its labeling program, and Grade 1
efficiency increased ~12% per annum from 2008 to 2015 while inflation adjusted prices decreased. A financial
incentive program called “Carbon Cash bag” was introduced in which consumers got points in a carbon cash
bag card which could be used for discounts.
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Inflation-adjusted AC prices decreased 60% during 1990-2015 in Korea and 50% in Japan during 1996–2015.
This would indicate that improvement in technology didn’t necessarily mean increase in prices in these
countries. One reason could be the increase in volume of more efficient appliances, since the governments
also introduced customer incentives and greater awareness.

8.3

BUILDINGS

New York City has proposed the first city regulation that requires existing buildings to curtail their emissions
with a goal of reducing emissions by 80 percent by 2050. The policy would include annual penalties for
exceeding fossil fuel usage limits and is expected to deliver 17,000 building retrofit jobs — if it is enacted.
In Boulder, Colorado, updates to the housing code require multi-family building owners to meet a basic energy
efficiency standard, as of 31 December 2018, by earning 100 points on an efficiency checklist before they can
rent apartments.
The Texas Energy Code Compliance Collaborative (TECCC) is an innovative approach for industry stakeholder
engagement in promoting building energy codes. The TECCC helps local governments in implementation of
building energy codes with training, education and outreach campaigns. Through participative code
implementation with South-central Partnership for Energy Efficiency as Resource (SPEER), TECCC has
successfully generated market traction by convincing Texas to comply with building energy codes. The
partnership also ensures availability of good quality material for buildings and a formulated mechanism to
penalize substandard products. This helps resolve issues of supply of energy efficient material.
The Pan-Canadian Framework on Clean Growth and Climate Change outlines Canada’s commitment to
improved energy efficiency and low-carbon economic growth. The framework establishes end-use targets and
provides roadmaps (such as the roadmap for energy-efficient equipment in the building sector).
In the United Kingdom, all new rentals must now achieve a minimum energy performance rating of E and there
are aspirations to eventually raise the minimum rating to C, with A being the most efficient grade achievable.
Scotland has developed its first energy strategy which sets targets for Scotland’s Energy Efficiency Program to
transform buildings to near zero carbon by 2050.
Colombia has just announced a “Return and Save” program to replace 1 million refrigerators within five years
by reducing value-added tax on the most efficient refrigerators from 19 percent to 5 percent, while recycling
old refrigerators and disposing off their refrigerant (in keeping with the country’s commitments under the
Montreal Protocol on substances that deplete the ozone layer). The policy is expected to bring in money for
the government, with tax revenue reduction offset by reducing energy subsidies and creation of 2,000 direct
and 10,000 indirect jobs.
China’s Multi-Tiered Building Energy Code Enforcement and Compliance: Under the Code of Acceptance,
China has implemented a strong approach to enforcing building energy codes that involve compliance checks
during various stages of construction and engages multiple actors to support the process. Key stages and
stakeholders are outlined below.
 Certified inspection companies, hired by developers, analyse building architectural plans to ensure
compliance.
 Local quality supervision agency reviews the compliance report from the inspection company.
 Local construction administration agency provides a building licence following positive compliance
report review.
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8.4

Certified engineering inspection companies, hired by the developer, perform building inspections
throughout the construction process.
Local quality supervision agency also performs compliance checks during the building process.
Building projects may also be inspected through random annual inspections conducted through the
Ministry of Housing. If a building fails the inspection, the issues need to be corrected within 30 days
or the developer is fined.
If buildings pass all the compliance checks described above, the local construction agency issues
occupancy permit.

MUNICIPAL SECTOR

LED Street Lights – United States: A number of urban bodies across the United States are working with
publicly owned utilities for LED street lighting retrofits. In an innovative funding model, the funding is raised
as a low-cost or market rate loan to be repaid with project savings. Fifteen towns in Iowa united to upgrade
more than 1,100 streetlights to LEDs, using federal funding, joint purchasing and technical specifications
modified to suit their needs, resulting in electricity savings of over 5.5 lakh units per year. The joint purchasing
reduced the cost of buying new fixtures with ease of purchase and aftersales service due to single point of
contact. Similarly, Seattle and Los Angeles invested about USD 7.5 crore for about 1.8 lakh LED streetlights.
It resulted in a lifetime (estimated) savings of USD 14.4 crore, assuming a project life of fifteen years. Simple
payback was estimated to be about 6-7 years for both cities.

8.5

AGRICULTURAL SECTOR

Flow Measurement and Control – USA through Supervisory Control and Data Acquisition (SCADA) Systems:
The Harlingen Irrigation District covers 38,000 acres in Cameron County, Texas, with the average annual
irrigation water use of 52,000 acre-feet/year. The project focused on state-of-the-art irrigation water
distribution network control and management coupled with on-farm irrigation techniques and management
systems, demonstrating cost-effective technologies to enhance water delivery efficiency to end users. The
project was launched with a USD 3.7 million grant funded by the Bureau of Reclamation and NAD Bank along
with matching funds from the district. The program demonstrated the possibility of water conservation
without hampering the quality or quantity of the crop. On-farm surveys showed an average 32.5 percent
reduction in water for irrigation and 48.2 percent reduction in surface run off. In total, 34.8 percent of water
savings were achieved. In addition to energy savings, great benefits to soil conservation were observed with
appropriate water management.
New Zealand’s R&D Support to Develop DSM Technologies: The Government of New Zealand supports energy
efficiency initiatives for the agro-food sector comprising measures such as energy audits, support for energy
efficient purchasing, grants and subsidy programs, and building sector capacity and capability in energy
management. The government, in particular, encourages development and use of voluntary industry standards
to rate building energy performance. R&D funding support is given for prioritising energy in developing
renewable energy and DSM technologies that improve energy security, and efficient and affordable energy use.
These initiatives have resulted in many successes, such as the major milk processing company Fonterra reducing
its energy input per ton of product by 14 percent and its on-farm GHG emissions by 9 percent per litre of milk.
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8.6

ENERGY EFFICIENCY FINANCING

Property Assessed Clean Energy (PACE) Program in USA: Local governments use the PACE program for energy
efficiency improvements on residential and commercial properties. Under this program, the property owner
finances the energy efficiency improvements by taking low interest, long term loans. These loans are repaid
on an annual basis through assessments of property tax bills. Once a property owner opts for a PACE financing
program, the property remains subject to the PACE arrangement even if it is sold, transferred or foreclosed.
The PACE financing program allows repayment of loans on an annual basis instead of every month.
Consequently, the consumer begins to feel the financial benefits of reduced electricity consumption
immediately, because the amount of money he saves is typically greater than the increase in the property tax.
One benefit of the PACE program is that the loan is linked to the property tax, thereby allowing persons without
enough credit to access favorable credit and receive financial benefits of energy efficiency with no up-front
costs.
Lease Financing Scheme in Turkey: International Finance Corporation (IFC) provided blended funding (USD 21
million from the Clean Technology Fund and USD 100 million from its balance sheet) to financial leasing
companies in Turkey to finance energy efficiency projects. In lease financing, the energy efficiency equipment
is leased for a given period at a fixed rent. The lessor approaches the beneficiary and explains the scheme
benefits to him. Once the beneficiary agrees to install the system, the leasing company purchases the same
and provides the equipment through a lease to the customer. Under lease financing schemes the following
benefits are reaped:
 Lessors generally have an established network of customers who could be leveraged into providing
financing for energy efficiency projects.
 Leases allow end-users to keep equipment off their balance sheets which benefits companies with
heavy debt obligations or limited capacity to invest upfront.
Additionally, leasing companies are given technical assistance by IFC for enhancing capacity identification,
assessment and marketing a portfolio of leases.
Loan Aggregation in USA: Loan aggregation is a form of structured financing. In this case, a financial institution
or a service provider aggregates a bunch of energy efficiency loans and sells it to a third party. The offered
product may be in the form of a one-off loan, bonds, or asset-based securities sold in capital markets. The
buyers of these products are either financial institutions or institutional investors willing to expose themselves
in this sector. The financial institution, in this case, acts to coordinate grouping activities and incurs the cost of
the activity. The benefit of loan aggregation is the offer of security against a group of loans which otherwise
would act as an impediment to securing loans for individual energy efficiency projects. Moreover, depending
on how wisely different projects are combined, a package deal will offset the risk of lending, due to
diversification. A group of energy efficiency projects may have lower chances of default if they have marked
differences in terms of funding structure, technologies involved, geographic location, loan size, etc.

8.7

CLIMATE & ENERGY EFFICIENCY

EU: The European Union has proposed a CO2 emissions standard for heavy duty vehicles, which will deliver
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efficiency gains. New policy measures are also creating opportunities to unlock efficiency gains in non-road
transport modes. In shipping, recently adopted international emissions targets will require increased efficiency
levels. Innovations in aviation management and technology, as well as improved flight routing, are also
contributing to ongoing efficiency gains.
Portland, Oregon: The Energy Trust of Oregon is the Program Administrator (PA) for energy efficiency in the
state. The Energy Trust’s revenue comes from a small charge imposed on the utility bills of Portland General
Electric, Pacific Power, NW Natural, Cascade Natural Gas and Avista customers, plus interest income and a subcontracting income with the Oregon Community Solar Program. The Oregon Public Utility Commission (OPUC)
oversees the Energy Trust’s investments in energy-efficiency and renewable power programs and sets
minimum performance measures to ensure that the Energy Trust delivers value to their customers. The 2017
Annual Report shows that Energy Trust met the targets by OPUC. They conducted energy efficiency programs
in residential, commercial and industrial sectors.

8.8

INSTITUTIONAL MECHANISM

USA: A significant program in the United States of America is the Ratepayer–Funded Energy Efficiency program.
Through their regulations, states in the U.S. have adopted the Energy Efficiency Resource Standard (EERS),
which is a policy that establishes mandatory energy saving targets. The structural set-up requires state
legislatures to enact the relevant laws, Public Utilities Commission (PUC) to set the rules and issue orders, and
program administrators to implement the programs. In some cases, PAs can set voluntary targets as well. The
role of PUCs is very important as they are the ones who oversee and direct the programs, approve program
designs, are responsible for setting budgets as well as energy savings targets and verifying the given targets.
The three sectors typically covered by PAs are the residential, commercial, and industrial sectors. The programs
to be implemented in these sectors are required to be cost-effective. A chunk of the funding for the efficiency
programs offered by PAs comes from utility ratepayers and is collected as a small fee on electric and gas bills.
The three types of PAs are utilities (investor-owned or private, municipal utilities, and rural co-operatives),
state and local governments (through energy office or government entity), and third parties (not-for-profit or
for-profit firms).

*****
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9.
RECOMMENDATIONS

T

he report has examined the Energy Efficiency Policy framework prevalent in India along with the
institutional structure responsible for implementation of various sector-specific EE programs in India. An
attempt has been made to critically analyse the effectiveness of sector specific programs being implemented
in India along with financial assistance available to support such programs and reasons for lack of adequate
financing. Based on this study, following recommendations have been drawn which may be useful to policy
makers, to strengthen the laws, policies, procedures and program implementation for enhancing the
effectiveness of energy efficiency in India.

9.1






PAT SCHEME
PAT Widening: Energy intensive industrial sectors such as sugar, chemicals and port trust captured under
schedule of the EC Act, could be considered for inclusion in the upcoming PAT cycles. It is important to
define the chemical industry in a detailed manner as there are many sub-sectors that come under this
sector. Other potential sectors to be considered under PAT are automobile, glass, ceramic, tyre,
pharmaceuticals, companies, heavy engineering, dairy, edible oil refineries, newsprint, cables and optical
fibres manufacturing, plastic (large units), steel re-rolling (large units), consumer goods manufacturers,
municipal corporations and water supply departments. BEE can initiate a separate study to identify
number of units in these sectors and their annual energy requirements and the methodology for extending
PAT to these additional sectors. Such expansion is required because achievements under the current
cycles are plateauing. The PAT cycle 1 to 5 covered around 1434 DCs and the PAT cycle 5 has a control
period up to 2021-22. Till date, there is no visibility post PAT cycle 5 i.e. 2021-22. Hence, before
approaching this control period, some of the energy intensive industrial sectors need to be brought under
the PAT cycle so that the process of benchmarking and target setting can be initiated to continue the PAT
cycle after 2021-22.
MSME TIER 1 Energy Efficiency Programs: In view of the large number of TIER 1 MSMEs, energy efficiency
technology intervention programs are required for the sector. BEE can develop a separate EE program for
the sector. Direct extension of PAT for the MSME and monitoring require a lot of institutional build-up at
BEE and SDA level. Hence, MSME TIER 1 EE programs can be a voluntary scheme, which will contribute to
accelerated mitigation of the energy intensity of the MSME sectors. MSME ministry, all major OEMs,
industry associations and certified energy auditors at the state level should be involved in this effort. SDAs
would need capacity building for this purpose. One important step would be to develop a database on
MSMEs at the SDA level. BEE can prepare an Action Plan for MSME EE Program.
PAT Technology Adoption Fund: Many core sector industries need capital intensive projects to achieve
higher energy savings and to meet PAT target in subsequent cycles. Hence BEE and EESL can create a
funding mechanism to implement such projects in DC’s. All the state utilities and performing DC’s can be
targeted for utilising PAT technology adoption fund.
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Sector Experts: It is essential to ensure availability of list of process experts for all sectors covered under
PAT, for effective utilisation of available expertise in various sectors. (The present criteria of 10 years’
sector experience has provided limited number of process experts for PAT M&V audits). BEE/SDA can
empanel core process experts and details may be maintained in PAT data bank.
Capacity Building of Energy Auditors: Capacity building of empanelled energy auditors should be
undertaken through workshops after completion of every PAT cycle. These workshops could focus on
sector-specific energy efficiency measures undertaken in earlier PAT cycle, M&V process observations and
learnings, M&V challenges and normalisation requirements for various sectors, knowledge sharing by
process expertise, etc., thus enhancing knowledge and skillsets in handling the subsequent cycles.
Creation of a dedicated PAT Database: The PAT database, especially those relating to benchmarking of
energy efficiency performance levels are currently only available in gazette notifications. BEE should
compile this data as a separate database and make it available to the users, besides providing additional
information on emission reductions, M&V, EE projects and activities, techno-commercials etc., for access
to all the stakeholders, especially EAs. The process will bring transparency and learning to all the EAs and
empower them to become Empanelled Accredited Energy Auditors (EmAEA). More number of EmAEAs
will further strengthen the PAT process.
Base value for Energy Savings Certificates (EScerts) and telescopic penalty mechanism for PAT noncompliance: The market based trading of EScerts has reduced the real value of EScerts and it is not
motivating large DCs towards energy savings. BEE may consider to fix floor / base price for EScerts. Along
with this, the PAT non-compliance penalty should be fixed in a telescopic manner so that DCs having higher
targets should have higher penalty and vice versa, so at to prompt the larger companies to compulsorily
opt for energy savings measures rather than opting for the present Rs.10 lakh upper cap of penalty, which
is not a strong deterrent for such huge companies.
Emission reduction disclosure along with ESCerts: The energy efficiency activity also helps to meet the
national and international emissions reduction commitments. As the GHG emissions reduction per EScert
is different for different industrial processes, there is a need to have additional disclosure on GHG
reduction along with energy reduction.

9.2 STANDARDS AND LABELING


Augmentation of number of mandatory products: BEE currently has 10 consumer products under
mandatory labeling. This may be expanded to include products that have a large consumer demand (used
in large volumes) such as ceiling fans, set-top boxes, agricultural pump sets, domestic LPG stoves and
diesel generators, etc. This would entail huge energy savings.
 Endorsement labeled products and their inclusion in public domain: BEE may consider certain energy
widely used products for endorsement labels such as baby boilers, industrial fans and blowers, air
compressors etc., and maintain the list of all endorsement labeled products on their website for mass
awareness and benefit of the end consumers.
 S&L criteria:
 The MEPS for lighting systems should start with 67 lumens/watt to accommodate the major market share.
 Standards for heat pumps based on Coefficient of Performance (COP) should be framed to accommodate
expansion of the heat pump market, as they are more efficient than conventional water heaters.
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 The ISEER values of air conditioners needs to be improved up to international performance levels, thus
resulting in higher efficiency performance standards.
 The standards currently set for water heaters need to be revised to accommodate non-electric heating
systems which are becoming popular such as gas-based or solar-based water heaters. Separate energy
efficiency benchmarks and standards & labeling norms are needed for them.
 Increasing the S&L coverage within existing manufacturing: There are only few manufactures for S&L
products such as BLDC ceiling fans and star labeled distribution transformers. BEE may initiate the process
of including more manufactures for these products to expand the market further.
 ECO point for S&L products: A scheme for incentivizing customers who adopt high-rated appliances may
be considered for adoption in India. E.g. the exchangeable ‘eco-point’ in Japan or ‘carbon cash bag’ in
Korea. All the S&L manufacturers may develop a scheme for increased usage of star-labeled products. This
will increase the penetration as well as usage of star rated S&L products.
 Consumer Awareness Programs: A program to involve NGOs/state utilities/SDAs in spreading the
messages of EE, on the lines of ‘TOP10’ (NGO program) in the U.S, Canada, EU and China may be considered
for implementation in India.
 Preventing manufacture of non-star-rated products: BEE may upgrade the SDAs role for monitoring/
inspection and ensuring that mandatory, non-star rated products are not manufactured at the state level.
 Online databank of S&L products: A huge gap currently present, BEE and the SDAs may develop and
maintain an online, digital databank of S&L products to enable mass awareness and inform consumers to
make the right choices.
 Provision of list of testing laboratories: BEE may provide the list of laboratories on its website for the
benefit of the consumers that can be used for performance challenge testing of S&L products.
 Sale of S&L products: BEE may maintain database of the quantum of star-labeled products sold in each
financial year. The data should include the number of units sold under 1 to 5 star rated products. This is a
huge data gap that needs to be filled.

9.3
•

•

•

•

BUILDINGS
Faster adoption of ECBC: There is need of a dedicated program for faster adoption of the ECBC framework
in India. This can be done through market transformation, simplifying regulatory/approval procedures, and
post-occupancy monitoring and verification. A BEE monitored country-wide exercise needs to be
undertaken.
Building codes: At present, the construction sector follows the mandatory compliance of ECBC and the
voluntary codes like GRIHA, IGBC, LEED, etc. A common document for construction sector giving details of
mandatory compliance and voluntary ratings could help to expedite adoption of the ECBC code.
Integration of ECBC rules into building permission rules at ULB level: ULBs are the most important field
offices in implementation of ECBC rules. All new constructions have to take permission from respective
ULB. The existing ULB building permission rules needs to be amended so as to include ECBC. This will
ensure ECBC compliance for new buildings at the time of issuing building permissions. The pioneering
example of green buildings incentives of Municipal Corporations of Pimpri-Chinchwad, Hyderabad,
Udaipur etc. could be a guiding light.
Databank of energy efficient building material: Databank of different energy efficient building materials
and other related items may be maintained in BEE and SDA websites which would act as an immediate
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9.4

guiding principle for the construction sector and pave the way forward to efficiency right from the start of
construction.
Capacity building of the construction sector: BEE, along with SDAs have organized several programs for
architects and builders. Considering the large number of personnel to be covered in a time bound manner,
targeted programs need to be organized at country and state levels. The capacity building program needs
to cover architects’, designers, developers, all government officials involved in building plan approval,
engineers and supervisors. Similarly, applied training programs for skilled construction labour like masons
should be separately conducted.
Developing ECBC Syllabi: ECBC syllabi needs to be introduced for final year students of civil engineering
diploma / degree / post graduate courses that would ensure the entry of qualified and skilled manpower,
well-versed in the subject, into the building sector.
Introduction of ECBC auditor examination: BEE can start the ECBC auditor’s examination at the earliest
to augment skilled trained manpower requirement in the construction sector.
Market transformation: There is a dire need to resolve supply-side constraints and lack of expert
knowledge in association with stakeholders such as building component manufacturers, developers and
academic institutions, etc. Simultaneously, demand for green buildings needs to be ramped up thus
leading to organic growth in favour of green buildings. Incentives such as tax discounts along with strict
penalties for malpractices and substandard work will lead to boosting demand for genuine green
buildings.
Regulatory simplification: The verification and certification through Energy Auditor(Building) specified in
ECBC Rules, 2018, needs to be put into practice.

MUNICIPAL SECTOR

•

Strengthening EE at the municipal level: There are a range of actions that governments and policymakers
can promote to address energy efficiency challenges in the municipal sector, in both technical and
administrative realms. These are:
Technical
 Implementation of IoT.
 Rational benchmarking of baseline consumption through energy audits.
 Better infrastructure to accommodate new and efficient technologies.
Administrative
 Integrated policy governance and effective decision-making.
 Establish performance goals for effective implementation and monitoring.
 Develop information, education and communication (IEC) strategies for stakeholder awareness and
engagement.
• Integrated approach to Municipal DSM Programs: BEE in association with EESL has initiated measures
to improve energy efficiency in ULBs covering street lighting, public water works system, sewerage system
and waste-to-power. Several projects were undertaken at different municipal areas. It is necessary to
prepare an integrated, national Level MuDSM Plan for covering all the ULBs, indicating investment
requirements and time for implementation of various municipal EE projects. The plan may also highlight
lessons learned from ESCO model projects. This will help state governments and ULBs for financial
planning of fund allotments for municipal EE projects.
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Implementation of projects through SDAs: At present, MuDSM program is largely implemented in RESCO
mode through EESL. In small and medium sized ULBs where metering and monitoring facilities are poor, it
is difficult to establish clear and acceptable baseline electricity consumption figures. For such ULBs,
separate programs need to be developed to support investment through partial grants and contributions.
SDAs having local presence can effectively integrate the demand of different ULBs thus helping to achieve
cost-competitiveness and single point distribution of grants/debt support for implementation of
programs.

AGRICULTURAL SECTOR
Increasing the coverage of AgDSM program implementation: The AgDSM scheme targeted eight
agriculture intensive states namely Maharashtra, Haryana, Punjab, Rajasthan, Gujarat, Andhra Pradesh
(united), Madhya Pradesh and Karnataka. These eight states together accounted for more than 70 percent
of agricultural electricity consumption in the country. If the AgDSM program is further extended to two
more states e.g. Uttar Pradesh and Tamil Nadu, then it will cover 11 states accounting for 91.47 percent
of grid-connected electric pumps covering 82.22 percent irrigated land in the country.
Agriculture feeder separation: Agriculture feeder separation schemes are implemented through MoP. The
dedicated feeders have better power quality as compared to other rural feeders, which will in turn benefit
the reduced O&M requirements of energy efficient pumps. Implementation of AgDSM on agricultural
feeders will have clarity in monitoring and verification of savings / electricity consumption due to availability
of feeder level metering and hence it will be easy for implementation. MNRE’s KUSUM scheme or
Government of Maharashtra’s scheme for implementation of feeder level distributed solar plants can be
taken up on priority for implementation. This along with replacement of inefficient pumps will deliver
coordinated benefits and ease in monitoring the savings.
Mandatory utilisation of energy efficient pumps for new service connections: The new service
connections to agricultural consumers are issued by the DISCOMs. As the consumers are provided
subsidised tariff, any increase in power consumption due to inefficient operation of electric pumps will
lead to increased subsidy requirements. It will also lead to increased demand for cross subsidies. Hence,
the new service connections for grid-connected agricultural pumps may be issued only for starrated/energy efficient pumps. Like the LED scheme, energy efficient pumps can also be made available
through EESL / DISCOM / SDA / dealer network of manufacturers.
Integrating the AgDSM capacity building program with the agriculture department: Farmers have good
connection with Ag department/district and taluka level KVCs. The AgDSM program is implemented
through SDAs who do not have similar access/reach. Hence, the coordinated information dissemination
efforts of SDA and agricultural department / KVCs will facilitate better penetration. Inclusion of one session
on use of energy efficient electric pumps and associated electricity saving techniques in the training
programs of agricultural departments will increase awareness. Integrated training /capacity building
programs on efficient utilisation of water and electricity resources can be explored. These training
modules can also be introduced for wiremen and electricians at ITI level.
Mandatory standards and labels for electric pumps: Pumps are included in the voluntary standards and
labeling scheme. But its penetration and acceptance by the pump manufacturing industry is very limited.
Also, the pump market is flooded with substandard, unbranded pumps. Extension of the mandatory star
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labeling program to agricultural pumps and its stringent implementation is highly recommended to
develop this market.
Strict metering and rationalization of electricity at tariffs: Agricultural power is highly subsidised and not
properly metered. Many states are charging electricity tariff to agricultural consumers based on the HP
rating of the electric pumps. The pumps connected at the time of issue of service connection may get
rewound at multiple times leading to increased power consumption. Also, the farmers can enhance the
pump capacity after issue of service connection and still continue to pay the HP based electricity bill for
lower HP capacity. Hence tariffs need to be levied on actual consumption basis. The dedicated agricultural
feeders with distributed grid-connected solar plants should have feeder level meters and all the
agricultural consumers should accordingly be metered. This will ensure verification and validation of
electricity consumption by consumers and savings due to adoption of energy efficient pumps.
Empanelment of ESCOs: At present, the AgDSM program is implemented through EESL only. The
penetration of the program is very limited as compared to the total installation of agricultural pumps of
21 million spread across the states. AgDSM program involves replacement of existing pumps with energy
efficient pumps along with CMC of five years and recurring monitoring and verification of savings. EESL
has to execute the replacement of pumps through regional contractors. The empanelment of regional and
state level ESCOs may help to increase the penetration of the program and to expedite the work of
replacement of pumps.
Exploring central and state support for implementation: At present, the AgDSM program is implemented
only through the mechanism of sharing of energy savings. State DISCOMs and ESCOs are currently sharing
the energy savings benefits. The AgDSM program has a payback period ranging from two to three years
only. However, ESCOs require about four to five years to ensure returns and profits. Hence, state and
central support to ESCOs will reduce the risk and capital cost of implementing the projects. The state and
central support will help to expand the implementation with reduced ESCO service period. Strategy and
time-frame for covering all AgDSM programs needs to be worked out. Preparation of national level plan
document for pumps replacement will highlight the total investment required, capabilities of pump
manufacturers to meet the demand, lessons learned, and best ESCO models for agricultural pumps
replacement program.

•

•

•

9.6
•

ENERGY EFFICIENCY FINANCING

Reviving the ESCO market: The ESCO market does not show much prospects in financing and developing
energy efficiency projects across the sectors. However, reviving the ESCO market will go a long way in
accelerating the market for energy efficiency. Few measures that can be adopted to revive the ESCO
market are:
 Reduction in processing fees for sanctioning of loans to ESCOs so that the burden of processing fees
does not act as a deterrent in the uptake of loans for energy efficiency projects.
 Enactment and enforcement of measures to penalise defaulters to the ESCOs.
 Implementation of better contractual norms to help expeditious resolution of disputes between the
ESCOs and clients.
 Creation of standardized approach to energy efficiency measures in order to develop trust between
the ESCOs and the clients.
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Enhancing knowledge and awareness among the end-users on the benefits of energy efficiency
projects so that they come forward collectively to adopt energy efficiency measures which would help
the ESCO business.
Priority sector lending status for EE financing: The main purpose of priority sector lending is to extend
credit to those sectors that have potential to avail credit, yet fail to get sufficient funding through formal
banking channels. Besides, priority sector lending is meant for those sectors which contribute to growth
generation, employment creation and poverty alleviation. The analysis in this study has highlighted that
the energy efficiency sector is lagging behind in terms of access to commercial financing. Thus, extending
priority sector status to the energy efficiency sector will go a long way in mobilizing funds for it. There
should be a specified sub-target within the infrastructure sector, for the energy efficiency sector, for a
given year. This will prevent banks from channelizing funding meant for energy efficiency to other sectors.
After many years of follow up by stakeholders, financing for renewable energy projects was brought under
priority sector lending by the Reserve Bank of India. BEE, through the Ministry of Power may consider
taking up this matter with the RBI on an urgent basis.
Sensitization of financial institutions: Shared savings model or guaranteed savings model lack popularity
among financiers mostly because of the lack of trust between the FIs and the ESCOs. The financial
institutions are generally reluctant to rely on the claims of the ESCOs on potential energy savings. It is a
perception barrier. If properly implemented, EE projects are highly likely to deliver expected energy
savings and there would be no reason for the loan to be defaulted by the beneficiaries or the ESCOs. What
is required is to institute a strong monitoring and verification system. For this, sensitization of financial
institutions and proper training of their personnel on evaluating energy efficiency projects would need to
be carried out. This would reduce the transaction costs of banks and ensure project financing for energy
efficiency projects. BEE may consider initiating dedicated training programs for FIs to be implemented
through SDAs and non-profit non-government agencies working in this area.
Enhancing energy efficiency financing in the MSME sector: The MSME sector has huge potential for
adopting energy efficiency. But due to lack of financing opportunities, energy efficiency is not adopted on
a large scale. The Ministry of Small and Medium Enterprises has floated a new EE financing scheme. The
BEE should synergize its financing activities with such schemes of Ministries and SDAs. In addition,
commercial financing institutions are often unwilling to finance this sector due to the small size of projects
which end up incurring high transaction costs. In order to reduce these high costs and diversify the risks
of financing, several small loans may be aggregated. In order to enhance willingness to adopt energy
efficiency measures among MSME owners, awareness campaigns may be launched for the sector in line
with the EEFP.
Introduction of loan aggregation scheme: Loan aggregation will reduce the risk to lenders as they will be
exposed to multiple borrowers. This will diversify the risks of lending to energy efficiency projects. Thus
the developers will get easy access to loans and the lenders will get higher security for the loan amount.
Creation of an eco-system of aggregators would thus be necessary. The loan aggregation can be done in
two ways a) Through SDA: the SDA promoting EE and EA in their command area can aggregate different
proposals and on conducting due diligence can offer a bunch of proposals to the lender. Lender thus
benefits a bulk deal and can reduce initial appraisal time and effort. b) Through National level lender: A
national level lending institution can aggregate / repurchase the loans from small banks and thus benefit
in loan aggregation and the small banks can transfer their risks.
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ENERGY EFFICIENCY AND CLIMATE MITIGATION
Action plan for EE in climate mitigation: Currently, achievements under EE programs are computed to
decide their contribution to climate mitigation. However, there is a need for a concerted Action Plan to
identify the thrust areas for climate mitigation and accordingly re-design EE programs and policies to align
with climate mitigation efforts. Such a plan may cover all hitherto covered and not covered energy
intensive sectors. BEE may consider initiating the preparation of such an Action Plan to help meet the
country’s emissions reduction goals.
State climate plan interventions: All states in India were expected to prepare state-level climate action
Plans. Those plans are now being updated, in view of emerging new climate realities. While some states
have incorporated energy efficiency into their plans, there are several others who have not. It is thus
essential that all state plans incorporate EE elements across the board in various sectors. BEE may
coordinate with MoEF to ensure active participation of the SDAs in the process of revision of state climate
action plans.
Development of an Integrated MRV system: Currently, India lacks a robust, domestic, integrated MRV
system for measuring emissions reduction via-a-vis energy efficiency measures deployed in different
sectors. This need to be carried out to enable providing the critical interlinkage between energy efficiency
and climate mitigation, thus strengthening the evaluation process, validating the results of energy
efficiency efforts in climate mitigation, and successfully meeting the country’s national and international
climate and sustainable development goals.
Capacity building of BEE, SDAs in climate and energy efficiency: In order to successfully meet the
emissions reduction targets of the Government of India, it would be essential that the staff of BEE and
SDAs are provided training on the interlinkages between climate and energy efficiency, which is currently
lacking.

INSTITUTIONAL STRENGTHENING
Training and retraining of SDA staff: System of continuing energy efficiency training should be introduced
in all SDAs, in view of the evolving nature of the EE programs. The inspectors and auditors need to be
trained and retrained on a continuous basis.
Institutional strengthening of SDAs: BEE, in collaboration/coordination with MNRE (since many SDAs are
SNAs of MNRE) should take up a nation-wide program for capacity building of SDAs. The SDAs/SNAs are
the weakest links in program implementation. Central funds should be allotted (or on 50:50 sharing with
state governments) to BEE, for coordinated and time-bound implementation of this capacity building
exercise. It should cover office infrastructure, manpower, knowledge database, etc.
EE staff structure in SDAs: A uniform staffing pattern should be mandated in all SDAs for EE
implementation (with differing number of staff depending on the size of each state) through an Executive
Order of the Central Government and implemented in a time-bound manner.
Advisory Councils for SDAs: State EE Advisory Councils (SEEAC) should be set up in all SDAs, in publicprivate mode, covering a cross-section of experts from all stakeholders. Quarterly meetings of the council
could be held. The number could be limited to 12 with 50 percent numbers from government and 50
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percent from the private/non-government sector. This will help to get feedback from the people working
in the field in diverse areas and thereby strengthening EE implementation.
Online monitoring: BEE may institute a system of regular monitoring of program implementation in the
SDAs. A digital system could be established for online monitoring.
Strengthening SECFs in states: BEE may take the initiative in ensuring proper funding and utilization of
SECFs in states. Revamped model guidelines for its utilization, with innovative suggestions (eg: equity
participation in EE projects, on a ‘revolving fund’ basis) should be prepared and promulgated.
Methodologies for ensuring adequate state funding to SDAs should be prepared and incorporated in the
state-level planning and budgeting process.
Sector-specific audit expertise: To make the energy audits more effective and widely acceptable, cadre of
auditors with minimum 10-years’ experience in each industrial subsector may be created in all states,
considering the industrial profile of each state. Sector-specific expertise is critical for effective audit and
its credibility.
Widening concept of energy clubs: Distinct programs on the lines of energy clubs in schools should be
designed and implemented in all states by covering other vital sections of the population like women and
extended to all schools in urban and rural areas.
EE in academic syllabi: The SDAs should develop syllabi on energy efficiency for various levels of
instruction, by engaging academicians. The job market currently prevalent in the respective states should
be kept in mind and appropriate short-term/long-term courses or programs could be fielded using the
wide network of Engineering Colleges/polytechnics/ITIs in the country.
ERCs in EE regulation: With the introduction of competitive bidding, the role of SERCs in RE
implementation has been significantly diminished. BEE should work with the Ministry of Power to amend
the Electricity Act, 2003, and strengthen the role of CERC and SERCs in energy efficiency implementation.
Emphasis is also required for recognizing EE as a supply source and its inclusion in Integrated Resource
Planning (IRP). For end-users of electricity, utilities can implement the ‘Standard Offer Program’ (SOP),
after obtaining the necessary approvals from SERCs. DSM program can be strengthened by targeting
household consumer appliances.
Digitalisation and EE: The electric utilities in the country should effectively deploy digital technologies for
EE in transmission, distribution and at end-user level. Some states have already begun work in the area.
Such efforts need to be spread all over the country. BEE could play a coordinating role in this.

CONCLUSION

The International Energy Agency has initiated the setting up of a high level Global Commission for urgent
Action on Energy Efficiency. That signifies the urgency of stepping up energy efficiency measures globally for
climate mitigation. Energy efficiency in India is a national priority not only because of climate mitigation, but
also due to the fact that large sections of rural households do not have access to sufficient energy.
From the recommendations made above, the relevant ones can be adopted for implementation, not only for
revamping the ongoing schemes and designing new ones, but also for initiating necessary amendments in the
EC Act 2001, policies, regulations, guidelines and procedures. Three critical facts concerning a low-carbon
energy system viz. low conversion efficiency, low power density, and low plant load factor only point to the
urgency of energy efficiency and demand reduction. Due to these scientific realities, a low-carbon energy
system may not be one of energy profligacy. There will also be the economic reality of the ‘Rebound Effect’ or
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‘Jevons Paradox’, as clearly enunciated by the 19th century British Economist William Stanley Jevons. The most
famous 100% RE plan or low-carbon transition plan prepared by Dr Mark Jacobson and others of the Stanford
University (thesolutionsproject.org) also emphasizes the need for rigorous energy efficiency and demand
reduction in the emerging low-carbon economy.

*****
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