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8.2 Savings under Corporate 
Average Fuel Economy (CAFE) 
implementation

In 2015, the government of India established 
corporate average fuel consumption standards 
for passenger cars taking effect as two-phase 
targets for FY 2017–2018 and for FY 2022–
2023 onward. Subsequently, in August 2017, 
CAFÉ Norms were established for Heavy Duty 
Vehicles (HDV) and while in 2019 CAFÉ Norms 
were established for light and commercial 
vehicles.

The standard for a manufacturer is set in terms 
of gasoline-equivalent liters per 100 kilometers 
(L/100 km) based on vehicle curb weight. 
The actual fuel consumption for compliance 
is measured as grams of CO2 emissions per 
kilometer (g/km) during vehicle type approval. 
The factors for converting consumption of 
different fuel types into gasoline-equivalent fuel 
consumption and for converting from gasoline-
equivalent fuel consumption to CO2 emissions 
are defined in the regulation.

The regulation provides super credits for battery 
electric vehicles (BEVs), plug-in hybrid electric 
vehicles (PHEVs), and strong hybrid electric 
vehicles (HEVs). For the purpose of calculating 
the corporate average CO2 performance, 
a manufacturer uses a volume derogation 
factor of 3 for BEVs, 2.5 for PHEVs, and 2 for 
HEVs. This means that a BEV counts as three 
vehicles, a PHEV as 2.5 vehicles, and an HEV 
as two vehicles in calculating fleet average 
CO2 emissions. The fuel consumption of the 
electricity driving portion for BEVs and PHEVs 
is converted from electricity consumption based 
on an equation provided in the regulations.

Derogation factors for CO2-reducing 
technologies aim to reward innovative 
technologies that produce real-world CO2 
savings beyond what is measured over a 
standardized test cycle during vehicle type 
approval. The compliance provisions allow 
manufacturers to use derogation factors for 
four CO2-reducing technologies in calculating 
the corporate average CO2 performance. The 
defined CO2-reducing technologies include 
regenerative braking, start-stop systems, tire 
pressure monitoring systems, and 6-speed or 
more transmissions.

Step-1

Step-2

Step-3

Collecting and freezing the sales data for M1 category vehicles in India.

Calculation of CO2 savings

Calculation of annual CO2 emission performance, comparing with the target 
annual CO2 emission performance and calculation of fuel savings in petrol 
equivalent and Mtoe.

8.2.1 Methodology to calculate savings under CAFE norms

Figure 55: Methodology for saving calculation under CAFE norms
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8.2.2 Energy and emission saving 
calculations

Step-1: Sales data for M1 category in 2017-
18 and 2018-19

The data for total sales of this vehicle category 
was collected from the vahan dashboard61 as 
well as data collected from ICAT. The sales 

The target annual CO2 emission performance 
for the duration 2017-18 to 2021-22 is calculated 
on the basis of the formula mentioned in S.O. 
1072(E) and comes out as 129.3 g/km. The 
comparative CO2 emission performance is 
presented in Table 65

Table 63: M1 category sale in India in 2017-
18 and 2018-19

2017-18 2018-19
3323754           3408712

data for these years is presented in (including 
mild and strong hybrids):

Step-2: Calculation of annual CO2 emission performance

The fuel wise annual CO2 performance achieved is calculated by the formula mentioned below, as 
stated in amendment No.7 MoRTH/CMVR/ TAP-115/116: Issue No.4:

The annual performance (in g/km) for 2017-18 
and 2018-19 calculated is presented  in Table 
64

Table 64: Annual performance measures 
(in CO2/km) for various fuel types

2017-18 2018-19
122.71 121.37

Table 65: Comparison between target and performance achieved in 2017-18 and 2018-19

2017-18 (g/km) Target achievement in 
2017-18 (g/km)

2018-19  
(g/km)

Target achievement in 
2018-19 (g/km)

122.71 6.58 121.37 7.92

The actual fuel consumption in petrol 
equivalent is calculated by considering the fuel 
conversion factor of 0.04217 liters of petrol per 
100 km, 10,000 km run of a passenger vehicle 
per year and the total number of registered 
vehicles (50% of the total sales for 2018-19 is 

considered for energy saving calculations as 
vehicles are registered during the course of 
one year) as collated from vahan portal and 
ICAT. The fuel savings in 2017-18 and 2018-
19 in petrol equivalent and Mtoe is shown in 
Table 66

61 https://www.ibef.org/download/automobiles-jan-2019.pdf

=

Annual corporate average carbon dioxide emission performance
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Step-3: Calculation of CO2 savings

The CO2 savings is calculated from the 
achievement in CO2 emissions in g/km and 
multiplying it with the total number of vehicles 
sold (50% of the total sales for 2018-19 is 
considered for CO2 saving calculations as 
vehicles are registered during the course of 
one year) and assuming 10,000 km of vehicle 
run in one year. The CO2 emission savings for 
2017-18 and 2018-19 are mentioned in Table 
67:

policies to foster faster growth of charging 
infrastructure such as notifying EV charging as 
a service, consensus over the charging tariff, 
standards for EV chargers and innovative 
business models, the sale of EVs was largely 
stagnant in the past. A mere 1318 e-cars were 
added in FY 17-18, making the total EV stock 
reach 10,300 with a total market share of 
0.10%. As per the 2018 data captured for public 
chargers, total publicly available chargers 
accounted for just 352 chargers, highlighting 
a need for rapid uptake and installation of 
accessible and available charging stations62.

Given the nascent market, over the past few 
years, the national government has created 
momentum through several policies that 
encourage the adoption of electric mobility.

Major initiatives undertaken in the last few 
years to promote EV and EVSE in India are 
mentioned below:

FAME-I

The scheme was aimed to provide a major 
push for early adoption and market creation of 
both hybrid and electric technologies vehicles 
in the country. The thrust for the Government 
through this scheme was to allow hybrid and 
electric vehicles to become the first choice 
for the purchasers so that these vehicles can 
replace the conventional vehicles and thus 
reduce liquid fuel consumption in the country 
from the automobile sector. It was envisaged 
that early market creation through demand 
incentive, in-house technology development 
and domestic production will help industry 
reach a self-sufficient economy of scale in the 
long run by around the year 2020. The scheme 
planned to focus on:

� Technology development
� Demand creation
� Pilot projects
� Charging infrastructure

Individual budget had been allocated for 

62 http://www.indiaenvironmentportal.org.in/files/file/Global_EV_Outlook_2019.pdf

Table 66: Fuel savings (in Mtoe)

Year CO2 emission savings
2017-18 0.42
2018-19 0.43
Cumulative 
2017-19

0.85

Table 67: CO2 emission savings (in MtCO2)

Year CO2 emission savings
2017-18 1.3
2018-19 1.35
Cumulative 
2017-19

2.65

8.3 Accelerating E-mobility adoption 
in India

The thrust on electrification of India’s fleet from 
all quarters is becoming profound, which is a 
clear indication of the fact that soon we will 
have a substantial number of electric vehicles in 
the country. However, the electric vehicle push 
is not new or sudden, India has been giving 
emphasis on electric vehicles for a long time. 
Despite all efforts, it was not that successful in 
the past. But with the recent push for e-vehicles 
by the government, the Indian auto industry is 
gearing up to make the electric vehicle mission 
2030 a success.

Charging infrastructure is identified as the key 
to the uptake of EVs in India. In absence of 
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every focus area keeping the highest budget 
for the demand incentives to lower down the 
EV prices in the market and push the faster 
adoption process. The total budget allocated 
was USD 122.4 million over the period of two 
years, USD 40 million for FY 2015-2016 and 
USD 82.4 million for FY 2016-2017.

FAME-II

The FAME-II scheme will act as a successor to 
the FAME-I scheme and would be implemented 
for a period of 3 years, eff. 1st April 2019 with 
a budget allocation of 10,000 Cr. The scheme 
is proposed to be implemented through 
the following verticals: Demand Incentives, 
Establishment of network of charging stations 
and administration of the scheme. The 
subsidies that have been provided under the 
scheme is presented in Table 69

Other highlights under the scheme are as 
follows:

� Electrification of Public Transport - The 
policy focuses on penetration of EV’s in 
public transport, with the maximum demand 
incentive of 3545 Cr. Set aside for e-buses

� Under the FAME – II policy, subsidies 
have only been meted out for vehicles 
with advanced batteries, i.e. the policy 
effectively covers only Li-ion battery 
operated vehicles and does not cover 
Lead-Acid batteries

� Promoting localization in manufacturing/ 
assembling of EVs and related 
components

� Focus on advanced charging technologies 
and inter-linking of RE with EV charging

Table 68: Component wise budget under FAME-I

S. 
No. Component of the scheme 2015-2016 [USD million] 2016-2017 [USD million]

1 Technology platform 10.8 18.5
2 Demand incentives 23.9 52.3
3 Charging infrastructure 1.5 3.1
4 Pilot projects 3.1 7.7
5 IEC/Operations 0.7 0.7

Total 40 82.4
Grand Total [USD million] 122.4

Table 69: Subsidies under FAME-II

Vehicle 
segment

No. of vehicles 
supported

Approx. size 
of battery

Total incentive 
(INR)

Max. ex-factory price 
to avail incentive

Electric 2W 10,00,000 2 kWh 20,000 1.5 lakhs

Electric 3W 5,00,000 5 kWh 50,000 5 lakhs
Electric 4W 35,000 15 kWh 1,50,000 15 lakhs
4W strong hybrid 20,000 1.3 kWh 13,000 15 lakhs

Electric Bus 7,090 250 kWh 50,00,000 2 Crores
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8.3.2 Energy and emission saving 
calculations

Step-1: Collection of electric 2W, 3W, 4W 
and Buses data

Under FAME-I scheme 2.8 lakh hybrid and 
electric vehicles were supported under a 
total demand incentive disbursement of INR 
359 crores. The number of electric vehicles 
(excluding hybrids) supported under the 
scheme as on 2018-19 is presented in Table 
70

Step-1

Step-2

Step-3

Collection of electric two-wheeler, three-wheeler, four-wheeler and e-buses as 
on 2018-19.

Calculation of incremental energy savings and emission savings

Freezing assumptions for calculation of energy consumption and savings from 
replacement of equivalent stock of ICE vehicles.

8.3.1 Methodology to calculate fuel savings from adoption of EVs

Table 70: Number of EVs supported under 
FAME-I (as on 2018-19)

Vehicle segment Number of vehicles 
supported

e- 2-wheeler 1,70,000
e- 3-wheeler 2598*
e- 4-wheeler 12,447
e-Bus (6-8 mts)

400e-Bus (8-10 mts)
e-Bus (10-12 mts)

*Though the number of electric three wheelers in India are 
more than a million, a vast majority of these three wheelers 
are assembled locally by unlicensed manufacturers. Thus, 
the numbers taken here are for electric three wheelers 
that claimed incentives under FAME-I. 

Figure 56: Methodology for fuel saving estimation due to EVs
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Table 73: Energy and CO2 savings in 2018-
19

Particulars Savings in 2018-19
Energy savings 
in Mtoe (2018-
19)

0.04

CO2 emission 
savings in 
MtCO2 (2018-19)

0.07

Step-2: Assumptions for various category of electric vehicles

Following are the assumptions that have been considered for deriving the energy savings and CO2 
emission savings for various category of EVs under FAME-I is presented in Table 71

Table 71: Assumptions for electric vehicles

Parameters Electric 2W Electric 3W Electric 4W Electric Buses
Range 50 km 80 km 110 km 200 km
Battery Capacity 2 kWh 7.5 kWh 15 kWh 250 kWh
Total Yearly run 10000 km 36500 km 30000 km 70000 km
CO2 Emission factor 0.82 tCO2/MWh

To compare the energy and emission reductions 
by adoption of various category of EVs, it is 
also necessary to calculate the equivalent 
energy consumption and CO2 emissions from 

same number of ICE vehicles. The following 
are the assumptions that were considered for 
ICE category of vehicles, details are presented 
in Table 72

Step-3: Calculation of energy and emission 
savings

The energy savings and CO2 savings were 
calculated by estimating differential energy 
consumption and CO2 emissions, had the 
same amount of ICE vehicles been purchased 
instead of EVs. The overall energy and CO2 
emission savings for 2018-19 are given  in 
Table 73

8.4 Energy efficiency in the Railway 
Sector

Indian Railways is an Indian state-owned 
enterprise, owned and operated by the 
Government of India governed by the Ministry 
of Railways. It is one of the world’s largest 
railway networks comprising 1,23,542 km of 
track over a route length of 67,415 km and 

Table 72: Annual running (Kilo meter) for ICE vehicles

Parameters 2-wheeler 3-wheeler 4-wheeler Buses
Mileage 48 km/l 35 km/l 15 km/l 8 km/l
Fuel type Petrol Petrol Petrol Diesel
Total Yearly run 10000 km 36500 km 30000 km 70000 km
CO2 Emission factor63 44 g/km 92 g/km 231 g/km 1056 g/km

about 8500 stations. Due to the high energy 
consumption of the various Production Units 
and Workshops in the Indian Railways, the 
Bureau of Energy Efficiency, and Ministry of 
Power has identified Indian Railways as one of 
the designated consumers under the Perform 
Achieve and Trade (PAT) Scheme.

63 https://shaktifoundation.in/wp-content/uploads/2017/06/WRI-2015-India-Specific-Road-Transport-Emission-Factors.pdf
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Indian Railways is divided into two categories 
i.e. Traction and Non-Traction. All traction 
zonal railways having the annual energy 
consumption for traction of 70,000 metric 
tonne of oil equivalent (Mtoe) per year and 
above are considered as DC and for non-
traction system all production by name and 
above are considered as DC. In PAT Cycle II, 
16 Zonal Railways and 6 production units are 
included64.

The total electricity consumption in traction 
energy in Indian Railways over the years is 
presented in Figure 57. 

Over the last few years, there has been an 
increase in the electricity consumption which 
can be attributed to the significant increase in 
the route electrification in the same period, as 
shown in Figure 58. To counter this increase, 
the Indian railways has taken several steps to 

64 http://www.indianrailways.gov.in/railwayboard/uploads/directorate/traffic_comm/RatesLetters/2017/Milind%20Deore_International_
Conf_Railways_MD_27_10_2017(final).pdf
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Figure 58: Route electrification in Indian Railways

Figure 57: Traction energy consumption by Railways
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reduce the energy consumption in the traction 
segment. Some of these initiatives have been 
mentioned below:

Mission Electrification: It is one of the biggest 
initiatives taken by Indian Railways for switching 
over energy efficient mode of traction i.e. from 
diesel to electric. has planned to electrify 
major Broad-Gauge routes in mission mode 
by increasing yearly targets. As a direct result 
of this programme, the pace of electrification 
has enhanced multifold, going from 1646  
RKM achieved in 2016-17 to 5276 RKM in 
2018-19. It is envisaged that after 100% 
electrification, there will be a saving in diesel 
oil consumption to the tune of 2.8 Billion liters 
per annum and CO2 emission reductions of 
342 million tonnes per annum.

3-phase regenerative locomotives: The 
Indian Railways has decided that all new 
locomotives and EMUs will be manufactured 
with three phase technology having regenerative 
capability. It is envisaged that this measure will 
save 15% energy on locomotives and 30% in 
EMUs.

Change in Policy: The Indian railways in its 
endeavor to bring in new technologies into 
the system had stopped the production of 
conventional locomotives since 31st March 
2016 while the production of diesel locomotives 
was stopped from 31st March 2019 onwards.

Ramp up production of Electric locomotives: 
The year 2018-19 saw the highest ever 
locomotive production, which included 625 
electric locos and 4 diesel converted electric 
locos working as multi-units. It is important 
to note here that the conversion of diesel to 
electric locos was the first of its kind that was 
done by Indian Railways on 1st March 2018. 
The Railway Board has identified 108 diesel 
locomotives in total for electric conversion 
during mid-life rehabilitation.

HOG (Head-on-Generation) Trains: More and 
more trains are being taken on HOG system 
resulting in saving of diesel in power cars. All 
WAP-7 locomotives being produced by Indian 

Railways are fitted with Hotel Load Converters 
(around 550 locomotives). Over 500 trains have 
been taken on HOG scheme resulting in saving 
of over Rs 1100 Cr in operational costs. HOG 
power supply will do away with the requirement 
of diesel sets for feeding electric supply to 
coaches for train lighting and air conditioning 
thereby reducing carbon emissions, noise 
level and consumption of fossil fuels. Presently 
around 440 Mail/Express trains are running 
with HOG on Indian Railways. It is envisaged 
that once the entire process of HOG process 
is converted, it will result in carbon dioxide 
emission savings of 2 lakh tonnes annually.

Training of loco pilots: Regular counselling of 
Loco Pilots for resorting to maximum coasting 
and use of regenerative breaking. Continuous 
monitoring of regeneration is done in Crew 
Management System (CMS) for each Loco 
pilot. Electric loco idling in sheds and yards are 
kept to minimum. Regular counselling of Loco 
Pilots for switching ‘OFF’ blower in case yard 
detention is more than 15 minutes.

Non-traction energy

Non-Traction load has come down from 2.5 
Billion Units in 2014-15 to 2.27 Billion Units in 
2018-19 (an average decrease of 1.84% per 
year) despite increase in electric load (lifts & 
Escalators) and addition of railway assets 
on stations buildings such as air-conditioned 
waiting rooms, new platforms, etc. The non-
traction energy consumption over the years is 
in presented in Figure 59.

The various measures that have been taken by 
the Indian Railways to achieve the significant 
decrease in energy consumption over the 
years are mentioned below:

100% Green Powered Stations: Indian 
Railways’ go green and save electricity 
initiatives have proved to be immensely 
beneficial. 13 Railway stations & 18 other 
Railway buildings have been certified as Green 
Buildings by IGBC. Additionally, 52 other 
Railway installations have been certified with 
GreenCo Ratings and 50 buildings (including 
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4 Divisional Hospitals) have been given Star 
rating by BEE.

In addition to this, a directive has been issued 
by the Indian Railways to adhere to super ECBC 
compliance in new buildings as well as for 
redevelopment of existing station buildings.

100% LED initiative: Provision of 100% LED 
lighting has been completed on all the railway 
stations and service buildings under Indian 
Railways. In addition, all residential railway 
quarters are being provided with LED lights. 
Ultimately, 100% LED lighting will improve 
the non-traction energy scenario under Indian 
Railways and will reduce about 10% of total 
energy being utilized in non-traction. In addition, 
the Indian Railways is deploying 70:30 circuit 
for platform lighting at railway stations.

Renewable energy integration in Indian 
Railways

Indian Railways has plans to set up 1000 MW 
solar & 200MW wind power plant by 2020-21. 
500 MW solar plants on roof tops of railway 
buildings through developer mode has been 
planned for meeting non-traction loads and 500 
MW solar plants through land-based systems 
are planned to meet traction loads.

Some of the projects that have been set-up or 
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Figure 59: Non traction energy saving 

are in the process of being commissioned under 
the 1000 MW solar target are as follows:
� 3 MW has already been set up at MCF, 

Raebareli.
� Railway is purchasing the renewable 

energy from 400 MW power from RUMS 
(Rewa Ultra Mega Solar), a JV of SECI and 
Govt. of MP.

� Railway is setting up 50 MW solar plant at 
its vacant railway land at Bhilai.

� 2 MW solar power plant being set up by 
REMCL at Diwana (near Panipat) for 
Northern Railway.

� 1.7 MW solar power plant being set up by 
BHEL at Bina for West Central Railway.

Some of the projects that have been set-up 
or are in the process of being commissioned 
under the 200 MW wind target are as follows:
� 10.5 MW capacity has already been set up 

at ICF, Chennai.
� 26 MW plant at Jaisalmer in Rajasthan.
� 10.5 MW plant installed in the state of Tamil 

Nadu.
� 50.4 MW plant installed at Sanglii district of 

Maharashtra.
� 6 MW plant installed at Sanglii district of 

Maharashtra

The energy savings and emission reductions in 
the sector have been accounted for under the 
PAT section of the report.
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Agriculture plays a vital role in India’s 
economy. 54.6% of the total workforce 
is engaged in agricultural and allied 

sector activities (Census 2011) and accounts 
for 17.1% of the country’s Gross Value Added 
(GVA) for the year 2017-18 (at current prices)65. 
Agriculture is an energy intensive sector and 
as per the energy statics published in 2019, 
the sector consumes 18% of the total electricity 
consumption in the country66. The electricity 
consumption in the sector over the last 8 
years with % growth over the same period is 
presented in Figure 60.

Agriculture
CHAPTER 9

Figure 60: Energy consumption in agriculture sector
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65 http://agricoop.nic.in/sites/default/files/AR_2018-19_Final_for_Print.pdf
66 Energy Statistics 2019 - MOSPI
67 http://www.cea.nic.in/reports/annual/annualreports/annual_report-2019.pdf

AGRICULTURE SECTOR
Total pump sets energized in India – 

21.3 million
Energy supplied (FY 2017-18) –  

203 BU
Percentage of total energy supplied 

(FY 17-18) – 18%

As per CEA annual report of 2018-19 total 21.3 
million pump sets are energized at present67. 
Most of the energized pump sets on agriculture 
sector are non-standard and locally made. In 
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comparison to the commercially available 
BEE star rated energy efficient pump sets, the 
existing pumps are consuming more power 
for delivering similar quantity of water. Supply 
of electricity agricultural sector is mostly free 
or high subsidized across most of the states 
of India. Under this scenario, as a consumer, 
farmer has little or no motivation in making 
any serious effort for saving energy. This 
has resulted in a huge financial burden on 
the distribution utilities and has resulted in 
higher tariffs for industrial and commercial 
consumers.

Along with higher energy consumption, 
existing pump sets is indirectly leading to 
wastage of ground water, as currently there 
is little or no motivation for farmer to monitor 
the pump sets operation or regulate operating 
hours as per actual water demand of the crops 
under irrigation. Under these circumstances, 
agricultural demand side management is an 
attractive option for limiting wastage of water 
and energy in agriculture sector

9.1 AgDSM programme

AgDSM consists of methodologies and policies 
aimed at bringing a change in the power 
consumption patterns of consumers (farmers). 

The objective of the AgDSM programme is to 
reduce peak demand, and, ultimately, the total 
energy consumption of the agriculture sector. 
All project implemented under AgDSM in 
India have focused on replacement of existing 
inefficient agricultural pump sets with BEE star-
rated energy efficient pump sets.

Under subsidized power supply scenario, 
farmer does not have any commercial benefit 
of installing energy efficient pumps, therefore 
in almost all AgDSM projects DISCOMs are 
paying for replacement of pump sets either by 
sharing energy savings (in ESCO mode) or 
through capital investment.

Before ongoing state level AgDSM projects 
at Andhra Pradesh and Uttar Pradesh, four 
pilot projects were undertaken in India at 
Maharashtra (1 Nos.), Karnataka (2 Nos.) and 
Andhra Pradesh (1 Nos.). Details regarding 
mentioned pilot projects is summarized in 
Table 74.

Benefits to various stakeholders under the 
programme

The AgDSM programme involves several 
stakeholders such as farmers (the main 
beneficiary), Discom (implementing agency/
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project owner) the state government and 
EESL. Benefit accrued by various stakeholders 
by implementation of AgDSM are presented  in 
Figure 61

9.1.1 Recent efforts by BEE to promote 
AgDSM scheme

Over the last year, the Bureau of Energy 
Efficiency has taken various measures to 
promote the usage of energy efficient pumps 

Table 74: Pilot projects in AgDSM

Particulars BEE – Solapur EESL- Hubli EESL – Mysore EESL 
–Rajanagaram

No. of pumps 
replaced 2,209 590 1,337 973

Type of pumps 
replaced

Submersible• 
Monoblock• 
Open well• 

Submersible• 
Monoblock• 

Submersible• 
Monoblock• Submersible• 

Rating 3 to 20 hp 2 to 7.5 hp 2 to 7.5 hp 4 to 30 hp
Project 
implementation 
model

ESCO mode ESCO mode ESCO mode ESCO mode

Energy sharing 
ratio – ESCO: 
DISCOM

85:15 95:5 90:10 85:15

Repayment Period 
(Years) 5 6 6 5

Repair and 
maintenance Free for 5 years Free for 5 years Free for 6 years Free for 5 years

Implementation 
period (months) 36 10 9 22

Percentage 
Energy savings 
(%)

25% 35.18% (2014)
33.3% (2015) 36.15% (2015) 33%

Farmers
Free of cost BEE 5 star • 
rated energy efficient 
submersible pump
Free R & M for 5 years• 
Ease of operation through • 
smart control panel
Improved awareness • 
regarding water 
conservation
Improved safety• 

State Government
Reduction of subsidy • 
burden
Reduction in CO• 2 emission.
Conservation of state • 
gound water resources due 
to prudent use by farmers.
Reduced energy intensity • 
of state GDP and 
contribution in meeting 
INDC targets.

DISCOM

Reduction in energy and • 
peak demand
Improved financial health• 
Improved power system • 
reliability
Reduction in CO• 2 
emissions

Figure 61: Benefits of the AgDSM programme
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by spreading awareness about the programme 
and building strategic alliances with key 
institutions working in the field of agriculture. 
Given below are some of the major initiatives 
that were taken during the last year:

Revised framework towards mandating the 
use of BEE star labelled pump sets for new 
connections through SDAs

BEE has made significant efforts towards 
mandating the use of EE pumps in agriculture 
by involving state regulatory commissions. 
BEE is undertaking stakeholder consultation 
meetings and capacity building sessions for 
DISCOMs, SERCs, SDAs and manufacturers 
to mandate the EE pumps for new connections. 
In consequent to the efforts made by BEE, 
States govts. Of Haryana, Himanchal Pradesh, 
Puducherry, Punjab, Kerala, Odisha, Karnataka, 
Tamil Nadu, Maharashtra and Uttarakhand 
have made it mandatory to use star labeled 
Energy Efficient Pumps sets (EEPS) for all the 
new pump set connections. 

Driving nationwide awareness programs 
for farmers to promote the adoption of EE 
pumps

BEE being the nodal agency of the country 
is focusing towards conducting large scale 
awareness programs for farmers to promote 
the adoption of EE pumps by them. BEE is 
exploring different kinds of outreach channels 
such as local print and electronic media 
(including television and local radio channels), 

village cultural events, Grameen sabhas or 
other panchayat initiated public events, etc.  

Organizing technical training programs for 
pump technicians

Under AgDSM programme, BEE is organizing 
training programs for pump technicians who 
have a major role to play in replacing old 
inefficient pumps with BEE star rated pump 
sets. BEE is also issuing a certificate to these 
technicians post successful completion of the 
training program.

Collaboration with ICAR

An MoU has been signed between Bureau of 
Energy Efficiency (BEE) and Indian Council 
of Agricultural Research (ICAR) to conduct 
training and awareness programs for farmers 
to promote the use of Energy Efficient (EE) 
agricultural pump sets. This would create 
awareness among the farmers for using Energy 
Efficient pump sets and its operational practices 
so as to adopt energy and resource efficient 
approaches to reduce the cost of cultivation 
and to increase farmer’s income in harmony 
with strategies of “Per drop more crop” and 
“Doubling Farmer’s income”. Till now around 
150 training and awareness programs have 
been organized in different KVKs covering at 
least 4000 farmers and stakeholders.

The current status of the number of pumps 
installed in these two states is presented in 
Table 75. 

Table 75: Cumulative pump-set installations under AGDSM

2016-17 2017-18 2018-19
Number of pumps replaced 
under AgDSM 5109 23,127 63,615
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9.1.2 Methodology adopted to calculate 
energy savings and CO2 emission 
savings

There are total 63,615 BEE 5 star rated 5 HP 
pumps which were distributed till FY 2018-19 
to replace inefficient pumps. For the purpose 
of energy saving calculations in 2018-19, 
50% of the total number of installations in the 
year 2018-19 is considered since pumps are 
installed at different times during the year. The 
energy savings and CO2 emission savings 
were calculated on account of these number 
of inefficient pumps that were replaced by the 
energy efficient pumps in the past few years. 
The methodology to calculate each is explained 
below:

� Energy Savings: This is calculated by 
considering the number of pumps installed 
and considering an overall efficiency factor 
of 30% to calculate the energy savings per 
pump. The number of hours the pump is 
used per day and number of days the pump 
is operational in a year is assumed to be 
6 hours and 270 days respectively based 
on ground surveys carried out for AgDSM 

programme implementation in AP.

� CO2 emission savings: In order to calculate 
the reduction in total CO2 emission, 
conversion factor of CO2 for electricity is 
considered (1 MWh = 0.82 t CO2)

Based on results obtained, the impact under 
the AgDSM programme is discussed below.

9.1.3 Impact of the scheme

Prior to the FY 2018-19, total 23,127 BEE five 
star rated 5 HP pumps were installed across 
India. In the financial year 2018-19, there were 
total 40,488 number of inefficient 5 HP pumps 
that were replaced by 5 HP BEE five star rated 
pumps under AgDSM program, details are 
presented in Figure 62

On account of number of energy efficient pumps 
getting distributed over the past few years, 
the impact of the AgDSM scheme in terms of 
energy (electrical) saved across India in FY 
2018-19 is 0.18 BU and reduction in emission 
of CO2 is 0.148 Million Tonne.

Figure 62: Energy saving from AgDSM
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0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

FY18

0.07

FY19
0

0.11



116

BUREAU OF ENERGY EFFICIENCY



117

IMPACT OF ENERGY EFFICIENCY MEASURES FOR THE YEAR 2018-19

Under the framework of Energy Conservation 
(EC) Act, a two-tier structure has been 
established for undertaking energy efficiency 
activities with Bureau of Energy Efficiency 
(BEE) at the Centre and State Designated 
Agencies (SDAs) as nodal agencies at the 
State level. In exercise of the powers conferred 
by section 15(d) of the Energy Conservation 
(EC) Act 2001, all the State Governments / UT 
Administrations have designated an agency as 
State Designated Agency (SDA) to coordinate, 
regulate and enforce the provisions of this Act 
within the State.

At present, there are total 36 SDAs in the 
country, out of which, 16 are Renewable 
Energy Development Agencies, 5 are State 
Government Power Departments, 7 are 
Electrical Inspectorates, 6 are Electricity 
Distribution Companies and 2 are Stand-
Alone SDAs. Kerala and Andhra Pradesh are 
the two states, who have established Stand-
Alone SDA. Remaining 34 States/UTs have 
assigned additional responsibility of facilitation 
and enforcement of the provisions of the EC 
Act at the State level to one of their existing 
agencies/ departments, wherein, the SDA 
shares key facilities / staff / budget with the 
parent department.

10.1 BEE support extended to SDAs

In order to build and strengthen the 
institutional, technical and financial capacities 
and capabilities of the SDAs for undertaking 
energy efficiency activities at the State level, 
BEE provides financial assistance to the SDAs 

State Designated Agency

under two major components cited as below.

� Providing financial assistance to the 
State Designated Agencies to coordinate, 
regulate and enforce efficient use of energy 
and its conservation. 

� Contribution to State Energy Conservation 
Fund (SECF).

The activities covered under each of these 
components are as follows.

10.1.1 Providing financial assistance 
to the State Designated Agencies to 
coordinate, regulate and enforce efficient 
use of energy and its conservation

1. State Partnership for Energy Efficiency 
Demonstrations (SPEED)

� Implementation of energy efficiency 
demonstration projects – These 
demonstration projects can be 
implemented by the SDAs in the areas 
of street lighting, water pumping, 
retrofitting of electrical appliances in 
buildings, and installation of smart-
meters in municipalities.

� Implementation of energy efficiency 
activities in Government schools – 
Replacement of existing conventional 
appliances with energy efficient 
appliances in Govt. schools is 
undertaken by SDAs under this head 
along with disseminating awareness 

CHAPTER 10
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amongst school children by way of 
establishing energy clubs, organizing 
debates, quiz programs, etc.

2. Model Energy Efficient Village Campaign 

3. Institutionalization of Enforcement 
Machinery at State level and Manpower 
Support to SDAs

4. State Energy Efficiency Research & 
Outreach Programme and Capacity 
Building

5. Analysis and survey of the impact of energy 
conservation activities by SDAs 

6. Maintenance and Updating of Internet 
Platform and other database created

10.1.2  Contribution to State Energy 
Conservation Fund (SECF)

The SECF can facilitate to overcome the 
major barriers for implementation of energy 
efficiency projects. It is intended to be used 
as an instrument to facilitate implementation 
of energy efficiency projects through market 
transformation. The scheme is for contribution 
to all the State/UTs with a maximum ceiling of 
Rs. 4.00 crore for any State/UT provided in two 
installments of Rs. 2.00 crore each. The second 

installment of Rs. 2.00 crore under contribution 
to SECF is released only after the states have 
provided a matching contribution to the first 
installment of Rs. 2.00 crore provided by BEE. 
Till date, 31 states have constituted SECF out 
of which about 25 States have also provided 
matching contribution.

10.2 Andaman & Nicobar 

SDA has identified three villages namely 
Harmindar Bay, Little Andaman; Dugong 
Creek, Little Andaman; and Strait Island, Middle 
Andaman under Model Energy Efficient Village 
Campaign for the implementation of Energy 
Efficient measures.

Implementation of 22,156 Nos. of LED 
streetlights under SLNP programme in rural 
areas of Andaman & Nicobar island is in 
process. Andaman & Nicobar administration 
has amended building code as per ECBC 
2017. The amended code has been approved 
by BEE and has been circulated to various 
stakeholders for comments and inputs.

10.3 Arunachal Pradesh

Arunachal Pradesh Energy Development 
Agency (APEDA) has replaced all the 
conventional appliances in total 52 nos. of 
schools till date (2637 nos. of Fans, 3989 

Figure 63: SDA  Activities and initiatives
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nos. of Bulbs and 738 nos. of Tube light), 
and further implementation in 48 schools is in 
process. 

SDA has also replaced of 5 nos. of agricultural 
water pump sets with Energy Efficient water 
pump sets and replaced 34 nos. of conventional 
and inefficient motors across the state of 
Arunachal Pradesh. State has completed the 
amendment as per ECBC-2017. However, 
notification of amended ECBC is pending.

10.4 Andhra Pradesh

SDA identified two nos. of villages to be 
transformed as model energy efficient villages 
namely, Vinjarampadu village in Krishna district 
and Peddapodillu of Kurnool district. SDA has 
also replaced ordinary pump sets with energy 
efficient pump sets under Rural water supply 
scheme.

The State of Andhra Pradesh established a 
dedicated Cell for implementation of ECBC with 
support of ASCI. ECBC 2007 has been notified 
and made mandatory in AP. Draft Notification 
of ECBC 2017 has been submitted for approval 
to Municipal Administration. 

10.5 Assam

SDA is in process of replacing conventional 
luminaries and fans with energy efficient 
luminaries and fans in 100 Govt. schools. SDA 
has completed the implementation in total 
12 nos. of schools in the first phase of the 
project.

Government of Assam has amended ECBC as 
per the 2017 version. Assam specific ECBC 
has been submitted to the Government for 
approval. SDA has also drafted the “Assam 
Energy Conservation Policy – 2017” and sent 
to State Govt. for approval.

10.6 Bihar

SDA has carried out the replacement of 
existing inefficient lighting system and fans 

with energy efficient luminaries and fans in 18 
nos. of Govt. schools. Till date, total 934 nos. 
of fans, 771 nos. of LED bulbs and 570 nos. of 
LED tube lights have been replaced in 18 nos. 
of schools.

SDA has implemented the model energy 
efficient village campaign in 10 nos. of villages 
by replacing existing conventional appliances 
with energy efficient ones. Bihar has amended 
the ECBC-2017 notification. The notification 
document of ECBC-2017 and cabinet note is 
submitted to Energy Department. 

10.7 Chandigarh

SDA has installed 346 LED tube-lights and 
3000 LED streetlights apart from undertaking 
various awareness programs. Chandigarh 
may amend and notify ECBC as per the local 
conditions and subsequently incorporate them 
in the building by-laws of Urban Local Bodies 
(ULBs).

10.8 Chhattisgarh

SDA has replaced about 2500 nos. of 
streetlights with LED street-lights in various 
districts, and has provided about 4500 nos. of 
LED lights (Bulbs, Tube lights & street-lights) 
to residents of 31 villages under model energy 
efficient village campaign.

The State of Chhattisgarh has amended the 
ECBC and the notification of ECBC-2017 
is currently under process. Subsequently, 
incorporation of ECBC norms in building 
byelaws of Urban Local Bodies (ULBs) needs 
to be done.

10.9 Daman and Diu

SDA has replaced the 261 no. of street-lights 
with energy efficient LEDs. Daman & Diu 
Govt. has amended ECBC as per the local 
conditions. However, they are yet to notify 
ECBC and subsequently incorporate them in 
the municipal by-laws.
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10.10 Delhi

Delhi Govt. has circulated the amended ECBC 
to various stakeholders for comments and 
inputs. The Govt. is yet to notify ECBC and 
subsequently incorporate them in the municipal 
by-laws.

Delhi SDA has identified 106 nos. of Govt. 
schools for formulation of energy clubs and 
subsequent uptake of energy conservation 
activities. SDA has also planned to implement 
energy efficiency measures in five Govt. 
hospitals within the territory of Delhi, as pilot 
project. 

10.11 Goa

SDA has planned to renovate drinking water 
pumping system of the PHE / Water Supply 
Department by replacing inefficient old pumps 
with energy efficient ones.  The State of Goa 
has amended the ECBC and the notification of 
ECBC is currently under process. 

10.12 Gujarat

GEDA has undertaken the replacement of 
conventional luminaries and fans with energy 
efficient luminaries and fans in 133 Govt. 

schools across Gujarat. The State of Gujarat 
has amended the ECBC and the notification of 
ECBC is currently under process. 

Gujarat Govt. has started the Smart GHAR 
III (Green Homes at Affordable Rate), an 
affordable housing project in Rajkot under the 
Pradhan Mantri Awas Yojana (PMAY). The 
project consists of 1176 units, all of which are 1 
BHK units. Project is being implemented under 
the Indo-Swiss bilateral for building energy 
efficiency.

10.13 Haryana

Government of Haryana targeted two Vidhan 
Sabhas (Karnal & Khol Block of Rewari District) 
covering 500 nos. villages for implementation 
of Energy Efficiency Measures under LED 
village Campaign. Haryana Govt. has amended 
and notified ECBC 2007 as per the local 
conditions and subsequently issued directions 
for incorporation of the notified ECBC in the 
building by-laws of Urban Local Bodies.

10.14 Himachal Pradesh

The State of Himachal Pradesh has amended 
the ECBC. The draft Himachal Pradesh Energy 
Conservation Building Code (HPECBC) has 
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been approved by the Council of Ministers 
(CMM) to the Govt. of HP and will be notified 
shortly.

HP SDA is in process of replacing conventional 
luminaries and fans with energy efficient 
luminaries and fans in 100 Govt. schools 
across Himachal Pradesh.

10.15 Jammu & Kashmir

As on date, 79.54 lakhs LED bulbs have been 
distributed across the state under UJALA. 
Under national street lighting program, about 
12 thousand conventional street lights have 
been replaced by LED street lights. Jammu 
& Kashmir has designated 3 agencies as 
the State Nodal Agency (SNA) to set up EV 
charging infrastructure in the state.

10.16 Jharkhand

Jharkhand SDA has undertaken retrofitting 
of existing inefficient appliances with energy 
efficient appliances at Project Bhawan, Dhurwa, 
Ranchi and Nepal House, Doranda.

JREDA has planned to implement energy 
efficiency demonstration projects in drinking 
water pumping systems, and administrative 
approval has been obtained. JREDA has 
planned to implement energy efficiency 
interventions at a cold storage unit at Ranchi, 
energy audit of which has already been 
completed.

10.17 Karnataka

SDA has initiated the implementation of the 
Energy Efficiency measures at 8 Govt. Hospitals 
under the demonstration project. Replacement 
of the existing less efficient water pumps with 
energy efficient BEE 4/5 star rated pumps at 
selected Govt. hospitals, is in process. SDA 
has implemented energy efficiency measures 
under LED Village Campaign in 10 villages. 

The draft Code and Rules as per ECBC-2017 
has been circulated by Energy department. 
Incorporation of directives pertaining to ECBC 

in the existing buildings was notified in Gazette 
and 21 buildings identified so far for making it 
ECBC compliant.  

10.18 Kerala

Energy efficiency study for 15 Distribution 
Transformers is being carried out by the SDA. 
SDA has selected 2 nos. of villages for coverage 
under Model Energy Efficient Village Campaign. 
ECBC 2017 has been amended and submitted 
to Government of Kerala for concurrence. The 
Kerala Government has constituted a State 
Level Committee for enforcement of ECBC in 
the State of Kerala.

10.19 Lakshadweep

In order to stimulate demand for LED lighting in 
domestic lighting and street lighting sector, as 
on date, 1.0 lakh household LED bulbs have 
been distributed across the UT under UJALA. 
EESL has submitted a project proposal for 
replacement of 118 nos. of less efficient 
water pumps (0.75 hp to 7 hp) with energy 
efficient BEE star rated pumps including all 
accessories at Govt. Institutions at Kavaratti 
and Amini.

10.20 Madhya Pradesh

Madhya Pradesh SDA has completed 
replacement of all existing conventional 
luminaries and fans with energy efficient ones 
in more than 200 schools across 5 districts 
of Madhya Pradesh. Model Energy Efficient 
Village Campaign for converting the entire 
village into model energy efficient village, is 
underway in Kajlas, Badjhiri, Chandpur and 
Dobra.

The State of MP has amended the ECBC-2017 
and the notification of ECBC-2017 is currently 
under process. MP SDA has distributed energy 
efficient appliances at concessional price in 
8 districts across the state (100 villages in 
each district identified under Gram Swaraj 
Abhiyan).
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10.21 Maharashtra

The State of Maharashtra has amended the 
ECBC and the notification of ECBC is currently 
under process. Subsequently, incorporation 
of the same in municipal bye laws needs to 
be done. Demonstration project replacing all 
energy in-efficient appliances by energy efficient 
appliances at Nagpur Municipal Corporation 
building has been undertaken by MEDA. MEDA 
has been replacing conventional lights and 
fans by LED lights and energy efficient fans in 
100 Govt. schools across Maharashtra.  

10.22 Manipur

In order to stimulate demand for LED lighting in 
domestic lighting and street lighting sector, as 
on date almost 3.0 lakhs household LED bulbs 
have been distributed across the state under 
UJALA program. Government of Manipur has 
amended ECBC as per the 2017 version. The 
same is yet to be notified.

10.23 Meghalaya

Government of Meghalaya has amended 
and notified the ECBC 2017 as per the local 
conditions and subsequently will incorporate 
them in the building bye-laws of Urban Local 
Bodies (ULBs). Meghalaya SDA has proposed 
to replace drinking water pumps of the PHE 
Department by replacing inefficient old pumps 
with BEE star rated energy efficient pumps. The 
proposal is submitted for approval. Replacement 
of existing conventional lighting by energy 
efficient LED luminaries at the Meghalaya 
Legislative Assembly is completed. 

10.24 Mizoram

SDA has successfully replaced conventional 
appliances by 400 nos. of 9W LED bulbs, 
200 nos. of 20W LED tube lights & 400 nos. 
of 50W celling fans in 100 schools in the 
state. SDA has also replaced 300 inefficient 
existing street-lights with 90-Watt LED street-
lights at prominent places in 7 districts. SDA 
has successfully completed energy efficiency 
activities in three selected villages. 

SDA has already amended the ECBC, 
however, notification of amended ECBC is 
pending. For undertaking the implementation 
of demonstration projects in Rural Drinking 
Water Pumping Systems, feasibility study has 
been conducted at four selected sites.

10.25 Nagaland

Nagaland SDA has implemented many 
demonstration projects on space heating and 
on replacement of conventional bulbs/ street-
lights by LED bulbs and LED street-lights. 
The SDA has completed the replacement of 
conventional luminaries and fans with energy 
efficient luminaries and fans in 50 Govt. schools 
across Nagaland. 

The Model Energy Efficient Village Campaign 
has been successfully completed in 11 villages. 
Amendment of ECBC has been completed by 
the state. However, notification of amended 
ECBC is pending.

10.26 Odisha

Odisha SDA has undertaken replacement of 
existing conventional luminaries and fans with 
energy efficient ones therein, as part of pilot 
project implementation in 5 Govt. hospitals 
within the State. Odisha SDA has completed 
replacement of all the existing conventional 
household bulbs and street-lights with LEDs in 
4 no. of villages under North Eastern Electricity 
Supply Company of Odisha Limited (NESCO) 
.

SDA has replaced energy inefficient pumps with 
BEE star labelled pumps through Odisha Lift 
irrigation Corporation Ltd.  Estimated energy 
saving of 15 MUs and capacity avoidance of 
17 MW has been achieved by replacing 4316 
nos. of lift irrigation pumps.

10.27 Puducherry

Renewable Energy Agency of Puducherry 
has replaced 1850 nos. of incandescent 
bulbs and 177 nos. of existing street-lights 
into energy efficient LED lights in four villages 
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namely Irulanchandai, Bahour Pet, Pudunagar 
and Kuruvinatham. Puducherry has already 
amended and notified the ECBC rules. 

10.28 Punjab

PEDA has implemented Energy Efficiency 
project of revamping drinking water supply 
system in Patiala with installation of 19 nos. of 
Energy Efficient rural drinking water pumping 
stations. Implementation of Energy Efficiency 
measure in 117 govt Schools has also been 
completed. Amendment of ECBC Code and 
Rules as per 2017 version is in progress, and 
draft ECBC Rules are sent to stakeholder 
departments and public for their comments.

In order to stimulate demand for LED lighting 
in domestic lighting and street lighting sector, 
as on date, 14.05 lakh LED bulbs have been 
distributed across the state under UJALA 
program. Under Street Lighting National 
program, about 1 lakh conventional street-lights 
have been replaced with LED street lights.

10.29 Rajasthan

Rajasthan SDA is undertaking the replacement 
of conventional luminaries and fans with energy 

efficient luminaries and fans in 100 Govt. schools 
across the state. Government of Rajasthan has 
notified the ECBC. However, they are yet to 
incorporate the same in their building by-laws 
of Urban Local Bodies (ULBs).

10.30 Sikkim

Sikkim SDA has completed implementation of 
demonstration project in 50 Govt. schools by 
replacement of conventional luminaries and 
fans with LED luminaries and energy efficient 
fans. Sikkim SDA has successfully implemented 
“model energy efficient village campaign” of 
BEE in 330 households of Tingmo, Higdam, 
Lamaten, Mambru villages under South Sikkim 
by providing 2 LED tube-lights and 2 LED bulbs 
to each household.

10.31 Tamil Nadu

SDA has implemented the energy conservation 
measures at two government buildings 
and underway in 4 Collectorate Office 
Buildings (Chennai, Kanchipuram, Tiruvallur 
and Tirunelveli) is in process. Tamil Nadu 
government has amended code as per ECBC 
2017. The amended code is with Energy 
Department for approval.
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10.32 Telangana

Model Energy Efficient Village Campaign 
was implemented in Mahasamudram village, 
Peddakottapally Mandal, Nagarkurnool District 
and Gamya Naik Thanda, Kollapur Mandal, 
Nagarkurnool District. Implementation of 
the energy efficiency measures has been 
completed in the 27 no’s SC/ST/BC/ Social 
Welfare Govt. Hostels covering 6 districts of 
Telangana State.

The state of Telangana has notified the ECBC 
as per the 2007 version and the same has also 
been incorporated in the building by-laws of 
Urban Local Bodies (ULBs). 30 nos. of buildings 
are already covered under ECBC. TSREDCO 
has also prepared State Energy Conservation 
action plan to strengthen Energy Conservation 
activities covering all the sectors.

10.33 Tripura

SDA Tripura has proposed to conduct Energy 
Audit of ‘Drinking Water Pumping Systems’ & 
replacement of the inefficient pumping systems 
at ‘Agartala Municipal Council’ area on pilot 
basis. SDA Tripura has identified 100 Nos. of 
Government school for carrying out energy 
efficiency measures in the school during FY 
2018-19. 

2500 nos. of 7-watt LED Bulbs & 120 nos. of 18-
watt LED Street Lights have been distributed 
in 8 villages in Tripura under the LED Village 
Campaign of BEE.  Govt. of Tripura has 
amended the code, same has been approved 
by BEE and the notification of ECBC-2017 is 
currently under process. 

10.34 Uttar Pradesh

UPNEDA have replaced 9 nos. of existing 
conventional rural drinking water pumps with 
BEE star rated energy efficient pumps through 
UP Jal Nigam for demonstration purpose. 
UPNEDA has undertaken energy conservation 
measures in 500 nos. of Govt. schools under 

Madhyamik Shiksha Abhiyan by replacement 
of existing conventional luminaries and fans 
with energy efficient ones therein. 

UPNEDA have undertaken replacement of all 
lights by LED lights, ceiling fans by BEE 5 star 
rated fans and ACs by BEE 5 star rated ACs 
etc. and installation of occupancy sensors in 
Uttar Pradesh Secretariat Building to make it 
Model Energy Efficient Building. Dedicated 
website for UP SDA has also been developed- 
www.upsavesenergy.com 

SDA has also signed MoU with Petroleum 
Conservation Research Association (PCRA) 
for conducting awareness workshops for 
agricultural sector for farmers with focus on 
electric and diesel pumps.

10.35 Uttarakhand

UREDA has undertaken the replacement 
of conventional luminaries and fans with 
energy efficient luminaries and fans in 100 
Govt. schools across the state.  UREDA has 
also completed the replacement of 577 nos. 
of street lights with 74W energy efficient 
LED street lights at Nagar Nigam Haldwani-
Kathgodam, Nainital and 2484 nos. of 12W 
LED bulbs in village Panchayat, Bahadarabad, 
Haridwar under Model Energy Efficient Village 
Campaign:

Government of Uttarakhand has amended and 
notified the ECBC. However, incorporation of 
the same in building bye-laws of Urban Local 
Bodies (ULBs) is yet to be done.

10.36 West Bengal

WBSDA has implemented the energy 
conservation measures in 100 nos. of govt. 
schools by replacement of existing conventional 
appliances with energy efficient ones. SDA has 
implemented “Model Energy Efficient Village 
Campaign” in 8 villages across the state for 
converting these villages into model energy 
efficient villages.
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Energy has always been recognized as one 
of the most important inputs to determine 
the economic growth of a country. A myriad 
of schemes has been undertaken by various 
institutes in the country that directly affect the 
energy consumption pattern in the country. 
There are 14 energy efficiency programmes/
schemes that are currently active and 
supporting the country to achieve India’s 
Nationally Determined Contribution (NDC) 
targets. 

Conclusion

The tentative findings of the report reflect that 
the adoption of energy efficiency schemes/
programs presented in Table 76 has led to the 
overall thermal energy savings in the order 
of 12.0 Mtoe, while overall electricity savings 
are to the tune of 136.374 BU. Overall, these 
energy savings translated into monetary 
savings of worth INR 89,122 crores and 
contributed in reducing 151.741 Million Tonnes 
of CO2 emission.

CHAPTER 11
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Table 76: Summary of energy savings (2018-19)68

Name of the scheme / 
programme

Energy Savings Total 
Savings 
(Mtoe) 

Emission 
Reduction 

(MtCO2)

Monetary 
Savings  

(INR Crore)
Thermal 
(Mtoe)

Electrical 
(BU) 

PAT 
Scheme

Demand side sector 5.901 7.064 6.509 25.529 14391
Supply side sectors 
- TPP, DISCOMs & 
Refineries

5.192 23.215 7.189 36.371 20014

MSMEs

BEE-SME 
Programme 0.001 0.001 0.004 2

BEE-UNIDO-GEF 
Programme 0.009 0.009 0.047 16

BEE-WB-GEF 
Programme 0.012 0.012 0.073 22

Standards and labeling 
Programme  55.693 4.790 45.668 27846

UJALA Programme**  44.645 3.839 36.609 22323
ECBC – Commercial buildings 
programme  0.040 0.003 0.033 20

BEE Star rating buildings*  0.083 0.007 0.068 41
Building energy efficiency 
programme*  0.110 0.009 0.090 55

Other Green Building 
Programmes  0.070 0.006 0.057 35

MuDSM (Street Lighting 
Programme)  5.647 0.486 4.631 2824

AgDSM* (Star Rated Pumps)  0.18 0.015 0.148 90
Corporate Average Fuel 
Economy (CAFE) 0.848  0.848 2.650 1560

FAME-I Scheme 0.038  0.038 0.070 70

Total 12.000 136.374 23.728 151.741 89,122

68 *Saving of AgDSM, BEEP, Star rating building is primarily on account of the retrofitting of the energy efficient BEE star labeled 
appliances. As saving of the Appliances is accounted in S&L programme thus saving indicated under these heads are not included 
in total (to avoid double counting). **Saving other than UJALA LED deployment programme not considered
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Industry Sector

PAT Scheme69

Interventions in large industries, DISCOMs, 
Railways, & Buildings under PAT Scheme has 

Table 77: Total Energy saving Achieved from PAT cycle, II, III, & IV

PAT Cycle
 Total Energy Savings Achieved

Thermal (Mtoe) Electrical (BU) Total (Mtoe) 
PAT II 10.306 29.572 12.849
PAT III 0.595 0.504 0.638
PAT IV 0.193 0.202 0.210
Total 11.093 30.279 13.697

led to total energy savings of 13.697 Mtoe 
(Thermal energy savings of 11.093 Mtoe and 
30.279  BU of the electrical energy savings) 
under PAT cycle  II, III, and IV. Energy savings 
for various PAT cycles is presented in Table 77.

MSME Sector

BEE-SME program was focused in four clusters 
(Ludhiana, Indore, Varanasi and Pali) during 
FY 18-19. Energy efficiency and technology 
upgradation interventions carried out by BEE 
have led to savings of 1166 toe and emission 
reduction of 3954 tonnes of carbon dioxide 
annually.

BEE-UNIDO program was operational in 12 
clusters during FY 18-19. Under the program, 
several energy efficiency and renewable 
energy initiatives have led to energy savings of 
over 8,519 toe and has contributed to reduction 
of 46,512 tonnes of carbon dioxide emissions 
annually.

Interventions by SIDBI and BEE under the 
World Bank-GEF project are instrumental in 
promoting energy efficiency in 25 clusters 

across India. The interventions carried out 
during the Phase - II (2015-17) and Phase - III 
(2017-19) have led to energy savings of 0.0122 
million toe and has prevented 72,585 tonnes of 
carbon dioxide emissions annually.

Standards and Labeling 

BEE initiated the Standards and Labeling (S&L) 
scheme for appliances and equipment in the 
year 2006, starting with voluntary appliances. 
During FY 18-19, there are 10 Mandatory 
appliances and 13 voluntary appliances. This 
scheme has led to savings of 55.7 BU of energy 
annually and remains the largest contributor 
to electrical energy savings. Color television, 
Room Air conditioner, and Refrigerator 
contribute to the maximum share of energy 
savings, among the labeled appliances. This 
programme has led to a reduction of 46 Mn 
tonnes of carbon dioxide emissions annually.

Highlights from each scheme / programme in FY 2018-19:

69 Energy saving of PAT Cycle – II is consolidated data for 535 DCs. For PAT Cycle III, it is assumed that 2/3 of the target savings would 
have been implemented till 2018-19. Further it is also assumed that only 90% of the notified industries for PAT cycle III will contribute 
to energy savings (balance 10% may have closed down or their energy consumption may have fallen below PAT threshold level 
prior to M&V phase). Similarly, for PAT Cycle -IV it is assumed that 1/3 of the target savings would have been implemented, and 
90% of the notified industries will contribute to energy savings during 2018-19. These assumptions are based on trends observed 
in previous PAT cycles.
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Table 78: Energy Savings in FY 18-19 for appliances sold during FY 2015-1970

Appliance 
Savings (MU) due to sales of appliance 

in Financial Year Total Savings 
(MU) in 

FY: 2018-192015-16 2016-17 2017-18 2018-1971

Mandatory Appliances 
LED LAMPS - 28 65 - 93
Distribution Transformer 315.4 263 403 302 1283.4
Stationary Type Water 
Heater 299 410 472 344 1525

TFL 725 636 570 236 2167
Room AC (Variable Speed) - 447 1461 593 2509
Frost Free Refrigerator 1428 1473 1967 1329 6197
Room AC (Fixed Speed) 3293 3364 3329 457 10443
Color Television 1463 1032 3806 2466 8767
Direct Cool Refrigerator 3568 4059 4459 3003 15089
Voluntary Appliances 
Submersible Pump Set 739 1310 1921 1481 5451
Open well Submersible 
Pump Set 287 368 426 371 1452

Computer 3.5 6 0 0 9.5
Monoset Pump 30.7 43 46 30 149.7
Ceiling Fan 104.3 162 191 106 563.3
Total Savings (BU) 12.3 13.6 19.1 10.7 55.7

a scale of 1 to 5 stars. The sets of standard 
EPI bandwidths developed to rate buildings 
under this scheme for different climatic zones 
indicate the range of variations. Till FY 2018-
19, 261 buildings have been labeled under 
the programme. During FY 15-19, 24 Offices, 
14 BPOs, 3 Hospitals, and one shopping mall 
have been certified with star label leading to 
energy savings of 82.5 MU.

Building Energy Efficiency Programme 
(BEEP)

EESL is implementing BEE star rated appliances 
to promote the energy efficiency in public 
buildings under Buildings Energy Efficiency 
Programme (BEEP), which was launched in 
May 2017 by the Indian Government. Till FY 
2018-19, 6545 commercial buildings have 
been covered under this programme. Type 

Buildings

ECBC

Energy Conservation Building Codes - ECBC 
2017 for new commercial building construction 
in India is estimated to lead to a 50% reduction 
in electricity use by 2030. Till FY 2018-19, 117 
buildings have been registered under ECBC, 
of which, 23 buildings are completed and are 
ECBC compliant. 83 buildings are in design 
stage. The 23 constructed and ECBC compliant 
buildings with total area of 4.7 Million square 
feet have led to energy savings of 40 MU. 

BEE Star Rating for Buildings 

Under the BEE star rating scheme, existing 
buildings are being labeled as per their 
actual Energy Performance Indices (EPI) on 

70 Energy saving estimated from LED is not included in total, these savings are reflected in UJALA program from 2018-19 onwards 
71 Based on quarterly sales and respective operating hours of appliances
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of commercial buildings covered under the 
programme includes Central Govt. Buildings, 
District Courts, PWD Buildings and Railway 
Stations. This programme has led to energy 
savings of above 110 MU during FY 2018-19.

Other Green Building Programs 

There are 3 major Green Building Rating 
Systems in India, viz. IGBC, LEED and GRIHA. 
Energy Efficiency is a major component of 
these rating systems.

GRIHA: Till FY 2018-19, 1733 projects have 
been registered and 422 projects have been 
completed under GRIHA. 13 buildings with 
built up area of 0.9 million sqm have been 
completed under GRIHA rating during FY 18-
19. These implementations resulted in energy 
savings of 69.9 MU.

LEED: Till date there are more than 2,900 
registered and certified commercial projects 
participating in LEED, totaling more than 1.39 
billion square feet. During the FY 15-19 total 
of 1478 buildings have been certified under 

the programme, having an area of 50 million 
square meters.

IGBC: Till 2019 more than 5,723 Green 
Building projects with a footprint of over 7.09 
Billion sq. Ft are registered with the Indian 
Green Building Council (IGBC). Out of these, 
1,932 Green Building projects are certified and 
fully functional in India.

UJALA 

EESL, under UJALA programme, is promoting 
energy efficiency through LED lamps, Energy 
efficient tube lights and energy efficient fans. 
EESL has sold 34.7 Crore LED lamps during 
the FY 2015-19. This programme has saved 
over 44.65 BU and has led to avoidance of 
37 million tonnes of carbon dioxide emissions 
annually. 

SLNP

Street Lighting National Programme (SLNP) 
is being implemented in 28 States/UTs, to 
replace the conventional street-lights with BEE 

Table 79: Energy savings from UJALA programme72

Year 
Energy savings (MU)

LED lamps LED Tube lights EE Fans Total
FY 15-16 10,867 10,867
FY 16-17 15,883 55 53 15,938
FY 17-18 10,195 153 99 10,348
FY 18-19 7,436 57 55 7,493
Total 44,381 264 207 44,646

Table 80: Energy savings from Street Lighting National Programme

Financial Year Number of 
Installations

Number of States Annual energy saving 
MU in FY 2018-19

2015-16 5,00,000 6 336
2016-17 13,92,587 21 934
2017-18 35,10,683 28 2356
2018-19 30,13,210 24 2022
Total 84,16,480 28 5647

72 Energy Savings due to fans is considered under S&L programme
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out in recent years. In 2015, the government 
of India established corporate average fuel 
consumption standards for passenger cars 
taking effect as two-phase targets for FY 2017–
2018 and for FY 2022–2023 onward. In August 
2017, CAFÉ Norms were established for 
Heavy Duty Vehicles (HDV), and in 2019 these 
Norms were established for light commercial 
vehicles.

The standard for a manufacturer is set in terms 
of gasoline-equivalent liters per 100 kilometers 
(L/100 km) based on vehicle curb weight. This 
intervention has led to saving of 0.848 Mtoe 
during FY18-19.

Faster Adoption and Manufacturing of 
Electric Vehicles (FAME) 

FAME I and FAME II have been developed 
to promote electric vehicles (EV) and EV 
charging infrastructure towards cleaner road 
transport. This program has led to energy 
savings of 0.06 Mtoe and 0.04 Mn tonnes of 
carbon dioxide emission reductions during 
FY18-19. 

BEE is also supporting various projects to 
promote EV charging infrastructure across the 
country. These initiatives aim to provide impetus 
for Indian e-vehicle manufacturers, charging 
infrastructure companies, service providers, 
etc. to gain efficiencies of scale and drive down 
costs in the electric mobility ecosystem.

star rated energy efficient street-lights with no 
upfront cost to the ULBs. Working on an ESCO 
based model, EESL will recover the cost from 
the savings generated by the replacement of 
street-lights. This programme has saved over 
5.65 BU and has led to avoidance of 4.6 Mn 
tonnes of carbon dioxide emissions annually.

Agriculture 

BEE has made significant efforts towards 
mandating the use of EE pumps in agriculture by 
involving state regulatory commissions. Under 
AgDSM programme, BEE is organizing training 
programs for pump technicians who have a 
major role to play in replacing old inefficient 
pumps with BEE star rated pump sets. BEE and 
ICAR has signed an MoU to conduct training and 
awareness programs for farmers to promote the 
use of EE agricultural pump sets

Under AgDSM programme EESL has been 
retrofitting BEE star rated pump sets in Andhra 
Pradesh, Karnataka, and Uttar Pradesh, during 
FY17-19. A total of 63,615 energy efficient star 
rated pump sets have been installed, which has 
led to energy savings of 0.11 BU and avoidance 
of 0.09 Mn tonnes of carbon dioxide emissions.

Transport 

Corporate Average Fuel Economy (CAFE) 

Several initiatives in improving the fuel 
efficiency norms for vehicles had been carried 
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Table 81: Sector wise energy savings vis-à-vis energy consumption in demand-side sectors

Sector Energy Consumption 
in FY 2018-19 (Mtoe)

Energy74 savings in 
FY 2018-19 (Mtoe) 

% 
Savings75

Industry (Excluding TPP, 
DISCOMs, and Refineries)76

324.10 6.33 1.95%

Domestic (S&L and UJALA) 52.85 7.91 14.97% 
Commercial Buildings (Including 
buildings under PAT)

8.78 0.12 1.38% 

Agriculture  (Star Rated Pumps) 19.36 0.61 3.13% 
Transport (Including Railways) 55.68 1.08 1.94% 
Others (Including Municipal) 120.84 0.49 0.40%  
Total 581.60 16.54 2.84% 

11.1 Impact of various energy 
efficiency measures undertaken 
during 2018-19

Energy consumption across all the sectors 
of the economy has increased in the past 
few years and with growing economy & rapid 
urbanization, it is expected to increase further 
in the coming years. Total energy consumption 
of India is estimated as 581.6 Mtoe and the 
total primary energy supply stands at 879.23 

73 5% escalation is considered over the data reported by MoSPI for FY 2017-18 (for both Demand and Supply)
74 Total energy including thermal and electrical energy 
75 W.r.t. total energy consumption in respective sector during 2018-19
76 Energy Savings from TPP, Refineries & DISCOMs is not considered here, as these are ‘supply side’ sectors of the economy

Mtoe during FY 18-1973

Energy Savings (in ‘Demand Side’ 
Sectors)

The energy efficiency schemes at national as 
well as state level carried out by BEE and other 
agencies has led to the reduction of 16.54 
Mtoe in the demand side energy consumption, 
amounting to 2.84% of the energy demand 
(581.6 Mtoe) during 2018-19. A comparison of 

Figure 64: Share of Energy Savings across sectors of the economy
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Commercial Buildings (Including buildings under PAT) Agriculture (Star Rated Pumps)
Transport (Including Railways) Others (Including Municipal)
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the energy savings across various sectors of 
the economy vis-à-vis energy consumption is 
presented in Table 82.

Industry sector has contributed to 38.29% of 
the total energy savings while domestic sector 
has contributed to 47.84% of the total savings 
achieved during FY 18-19. While, remaining 
sectors contributed to around 14% of total 
energy savings for 2018-19.

77 1204 TWh is calculated by inflating the energy consumption values of 2017-18 by CAGR of 6.51 (2016-17 to 2017-18) as reported 
in MoSPI 2019 statistics. (Table 6.9: Consumption of Electricity by Sectors in India)

78 W.r.t. total energy consumption in respective sector during 2018-19
79 Electrical savings from DISCOMs, & Refineries are considered for supply side and not considered here

Table 82: Sector wise electrical energy savings (BU) vis-à-vis consumption in demand-side 
sectors

Sector  Electrical Energy 
Consumption (BU)

Electrical Energy 
Savings 2018-19 (BU)

% 
Savings78

Industry (Excluding TPP, 
DISCOMs, & Refineries)79 499.3 6.34 1.27% 

Domestic (S&L and UJALA) 291.4 92.00 31.57%
Commercial Buildings (Including 
buildings under PAT) 102.4 1.41 1.37%  

Agriculture (Star Rated Pumps) 217.6 7.05 3.24%
Transport (Including Railways) 15.3 0.71 4.62%
Others (Including Municipal) 77.8 5.65 7.26%
Total 1204.00 113.159 9.40%  

Electrical Energy Savings (in ‘Demand 
Side’ Sectors)

Adoption of energy efficiency schemes/
programmes as considered for this study has 
reduced the overall electricity consumption 
by 113.159 BU. This has led to the reduction 
of 9.4% of the electrical energy requirement 
(1204 TWh)77 across various sectors of the 
economy in 18–19.

Figure 65: Share of Electrical Energy Savings across sectors of the economy

6.34, 5.61%

92.00, 81.30%

1.41, 1.24%

7.05, 6.23%

0.71, 0.62%

5.65, 4.99%

7.76,
6.86%

Total Electrical Energy Savings (BU)

Industry (Excluding TPP, DISCOMs, & Refineries) Domestic (S&L and UJALA)
Commercial Buildings (Including buildings under PAT) Agriculture (Star Rated Pumps)
Transport (Including Railways) Others (Including Municipal)
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Figure 66: Share of Energy Savings across Sectors of the Economy (Including Supply Side)

Total Energy Saving (Mtoe) - ‘Demand Side’ and ‘Supply Side’ Sectors

Industry (Inclding TPP & Refineries) Domestic (S&L and UJALA)
Commercial Buildings (including buildings under PAT) Agriculture (including Star Rated pumps)
Transport (including Railways) Others (including Municipal and DISCOM)
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Domestic sector has the highest contribution 
(81.3%) in the total electrical energy savings 
from all energy efficiency interventions carried 
out during FY 2018-19.

Total Energy Savings (Including Supply 
Side)

Similarly, Energy savings at the supply side 
has been achieved in the order of 23.728 Mtoe 
(inclusive of demand side energy savings). 
These energy savings amount to 2.69% of 
the total primary energy supply (879.23 Mtoe) 
during 2018-19.

11.1.1 Way Forward

With the GDP expected to grow at around 
6%, the gap between energy supply and 
energy demand can be fulfilled by enhancing 

the efficiency of energy usage. Advances in 
technological excellence, engineering and 
capability will further help these demand 
sectors to achieve the global benchmark in 
energy efficiency and steadily reduce the 
energy intensity. 

With this understanding, the Bureau of 
Energy efficiency has developed a National 
Strategy Plan Titled Unlocking National 
Energy Efficiency Potential (UNNATEE). As 
per the report, India’s energy saving potential 
is estimated to be 86.9 Mtoe in case of a 
“moderate” implementation of EE programs 
and 129 Mtoe in case of an “ambitious” 
implementation of EE programs by year 2031 
which stands at 15% reduction  in energy 
demand as compared to BAU approach to 
energy savings are presented in Table 83
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Table 83: Energy Savings Potential till 2031 in various scenarios

Sector
Energy Savings Potential by year 2031 w.r.t baseline year as 2016-17 

Moderate Scenario (in Mtoe) Ambitious Scenario (in Mtoe)
Agriculture 5.7 9.9
Commercial 4.9 6.4
Domestic 12.1 15.1
Municipal 0.1 1.5
Industrial 47.5 72.3
Transport 15.8 23.8
Total 86.9 129

Table 84: Comparison with UNNATEE

Sector

Energy Savings 
Potential80 w.r.t 
baseline year, 
2016-17 (Mtoe) 

till 2031

Pro-rata81 Energy 
Savings Targets 
(Mtoe) for two 

years (2017-19)

Total Savings 
(Mtoe) for Last 

two Years  
(2017-19)

Achievement as 
compared to the 

target energy 
savings (Mtoe)

(A) (B)=(A)*14.3% (C) (D)=(C)-(B)
Agriculture 5.7 0.82 0.69 (0.13)
Commercial 4.9 0.70 0.22 (0.48)
Domestic 12.1 1.73 4.11 2.38
Municipal 0.1 0.01 0.49 0.48
Industrial 47.5 6.79 12.5 5.71
Transport 15.8 2.26 1.09 (1.17)
Total 86.9 12.43 19.1 6.66

The current policy and program implementation 
landscape of the country shapes the energy 
consumption of the demand sectors. Therefore, 
consolidated values of energy savings achieved 
for all energy efficiency programmes/schemes 

that are currently active and supporting the 
country to achieve NDC targets are compared 
with energy savings target for various demand 
sectors and presented in Table 84

80 Moderate scenario 
81 Energy Savings targets are for 14 years from 2017 to 2031. Pro-rata savings are considered for two years (2/14)%= 14.3%

This shows current schemes/programs are 
largely successful in achieving significant 
energy savings across various sectors viz. 
Industry, building (domestic and commercial), 
municipal, agriculture, and transport. However, 
it is possible that the future landscape would be 
driven by disruptive technologies and economic 
mega-trends such as smart cities, e-mobility 
etc. which are changing the dynamics of energy 
sector.  

Activities to operationalize the National Strategic 
Plan on Energy Efficiency would not only 
focus on available technology to make such 
improvements but would also include relatively 
new technologies such as E-mobility, fuel cell 
vehicles (FCVs), integration of renewables 
& storage, net zero buildings, district cooling, 
smart meters, internet of things, active appliance 
feedback, blockchain technologies etc. for 
decarbonizing various sectors of the economy.
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