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Preface

Over the past decades, India has witnessed a significant surge in energy consumption. As the nation
grapples with this escalating demand, the imperative for energy efficiency becomes increasingly
evident. Recognizing the crucial role of energy optimization, India took a proactive step with the
inception of the Energy Conservation Act in 2001, marking a pivotal moment in its commitment to
energy efficient practices.

This commitment is underscored by the establishment of the Bureau of Energy Efficiency (BEE), a key
institution dedicated to advancing energy efficiency initiatives. Subsequently, India fortified its resolve
by launching the National Mission for Enhanced Energy Efficiency (NMEEE), emphasizing a strategic
focus on conserving energy resources.

While the implementation of energy conservation schemes is crucial, the assessment of their real-world
impact becomes paramount. Evaluating the effectiveness of these initiatives is essential to inform
future interventions and ensure a sustainable, low-carbon transformation. Periodic impact
assessments can provide valuable insights into the success and areas for improvement in India's
energy efficiency endeavors.

Bolstering these efforts are various national and state-level organizations, working in tandem with BEE,
each introducing their own schemes. These initiatives span across key energy-consuming sectors,
including Industry, Commercial, Residential, Transport, Agriculture, and Municipal domains. Through
comprehensive cross-cutting mechanisms, these endeavors aim to realize substantial energy savings,
contributing to India's ongoing journey towards a more sustainable and efficient energy landscape.

With respect to the related energy efficiency schemes, the Government has directed BEE to conduct
astudy comparing the actual energy consumption in a particular year with the estimated energy
consumption, had the current energy efficiency measures not been undertaken i.e.,
counterfactual.

In compliance to this direction, BEE hired the services of an expert agency to conduct this study for the
FY 2022-23. The overall objective of this study was to assess the impact of all the energy efficiency
schemes/programmes in India in terms of total energy saved and reduction in the amount of CO,
emissions in 2022-23. The study estimates energy efficiency achievements based on the impact of the
schemes/programmes since FY 2018-19.

The objective of this study is to assess the overall impact of all the energy efficiency schemes at the
national as well as state level for the FY 2022-23 and compare it with a situation where the same were
not implemented. This study focused on the following schemes/programmes, viz. Perform, Achieve
and Trade Scheme, Standards & Labeling Programme, UJALA Programme, ECBC i Commercial
Buildings Programme, BEE Star rated buildings, Building Energy efficiency Programme, Corporate
Average Fuel Economy (CAFE), FAME Scheme, BEE i SME Programme, GEF i UNIDO i BEE
Programme, GEF i World Bank Programme, Agriculture Demand Side Management Programme, and
Municipal Demand Side Management Programme.

The findings of the report reflect that the adoption of energy efficiency schemes/programs has led to
the overall energy savings of 50.75 Million Tonnes of oil Equivalent for the year 2022-23. This study
has estimated that various energy efficiency measures have led to the overall thermal energy savings
in the order of 24.44 Million Tonnes of oil Equivalent, while overall electricity savings are to the tune of
306.55 Billion Units in the year 2022-23

Overall, these energy savings translated into monetary savings worth INR 191,810 crores per annum.
The equivalent reduction in CO; emissions is around 306.02 Million Tonnes annually.

December 2023 Abhay Bakre
New Delhi Director General, BEE

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

Table of Contents

EXECULIVE SUIMIMAIY ...eeiiiiiii ittt e e e e e e et ettt e e e e e e e et e e e e e e e anbbba e e e e eeeeeaaans %
PR 1T [ T o o TR 1
1.1. ODBJECHIVE OF tNE STUAY .....eeiiiiiiiiieie et e e e e e e e e e ane 4
1.2. SCOPE OF WOIK . 7
2 [0 (U1 ([T T T PP P TP PPUPRPPPPUPRP 10
2.1. Perform, Achieve and Trade (PAT) frameworK.............cccccoiiii 12
2.1 0. PAT OVEIVIBW: ..ottt ettt e et e et e e ekt e e st e e e e ninneeeeaaes 15
2.1 2. PAT CYCIB |ttt ettt e e e e e e e 19
2.1.3. PAT Cycle T 11 (2016-17 t0 2018-19) .....eeeiiiiiieeiiiiiee et et e e ineee e 22
2.1.4. PAT Cycle T (2017-18 t0 2019-20): ...eeeeiurreeeeiiuieieeeiiieeeeeaiieeeeesieeeeessineeesssinneeeeanes 24
2.1.5. PAT Cycle T1V (2018-19 t0 2021-22): .....cccueeeeeiiiiieeeiiieee et e et e s sinneee e 28
2.1.6. PAT Cycle TV (2019-20 10 2021-22): ....ceeiiuieeeeiiiiieeeaitiee ettt e et eeaine e e e sninneae e 32
2.1.7. Summary of PAT CYCIE IV & V ..t 36
3. MSIME SECEO ... 39
3.1.1. MSME Sector (as the backbone of the Indian industrial economy) ..........cccccceevvinnee 40
3.1.2. Programmatic interventions in the energy efficiency domain...............ccccvvvveeeeennninnns 42
3.1 BEE T SME PrOQramMIMe......ccoiiiiiiiiiiiiiiiiiiiii ettt 44
3.2. APromoting Energy Efficiency and Renewabl e
2] = S € = e U 1@ 2 = o[~ ox 46
3.3. AFacility for Low Ca.r.bo.n..Te.c.hnol.o.gy..BEepl oym
3.4. BEE-IGEN Programme .........couiiiiiiiiiiiiii 55

3.5. fAPartial Ri sk Shar i nigVBFSIDBIHGER project f..o.r....EB®r gy E
3.6. SIDBI -BEME tSa hermke Ener gy ..Ef.f.i.ci.enc.y.0..%58 heme

A BUIAINGS ..o 63
vt [ (0T VT 1o o IO PP ERPRT ST 63
Real Estate Growth in INIa ......ccooieei e 63
Energy consumption in BUIINGS .....cuvuueiiiii et e e e e et e e e e e e e e aeanaas 64

Commercial BUIIAINGS......cooeiir e e e e e e e e e e e et as 65
Residential DUIIAINGS ......ueiii e e e e e e e e e e e e e eaeanaas 65
Schemes from BEE for buildings (commercial and residential & new and existing) .................. 66
4.2. Energy Conservation Building Code (ECBC)..........uuiiiiiiiiiiiiiiieieeee e 66
Program/SCREIME OVEIVIEW ........cc.uuiiiiiiiieeeeeeet ettt e e e et e e e e e e e s b e e e e e e e e e annanes 67
IMPACE Of the COUR: ...t e e 69
ECBC [eVvel Of COMPIIANCE ....cooiiiiiei et e e e e e e e aaees 69

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

Minimum energy effiCIENCY reQUINEMENTS. .......ooiiiiiiiiiiiii e 70
Methodology for SAVING CAICUIATION ..........coiiiiiiiiiiiii e 71
Estimation of energy savings in Year 2022-23 ........ccooiiiiiiiiiiiee et 71
IMPACE OF the COUR ... 72
Training and capacity DUIIAING ..........uuuuuiiiuiiiiiiiiii e 72
4.3. ECO NIiWas SAmMNITA (EINS) ....uuuuuuiiiiiiiiiiiiiiiiriutiesuieesierseesserrereerrreareerr ... 73
Program/SChEmME OVEIVIEW ......ccoci i 74
ENS Level Of COMPIANCE.......coi i e e e e e e e e e e e e e aaeaaaas 76
Methodology for saving CalCUIAION .........coii i e e e e e e aeaeaa 76
Estimation of energy savings in the year 2022-23 ... 77
Star labeling of existing commercial buildings ..........oooiiii i 77
Program/SCREIME OVEIVIEW .......cccoiiiiiiiiii e s e e e e e e et s e e e e e e e e e traa e e e e e e e eeseranans 78
LeVel Of COMPIIANCE .......uiiiiiieiieii et e et e e e e e e e e e e e e e e e aananes 78
Methodology for SAVING CAICUIATION ..........cooiiiiiiiiiie e e e 78
Estimation of energy savings in the year 2022-23 ............c.cueiiiiiiiiiiii e 81
4.4, Star labelling of residential DUIIAINGS.........ooiiiiii e 82
BeNEfitS Of the PrOGIraM.. .. e i a e e e e e e e e e e e e e aaanes 83
LeVel Of COMPIIANCE ......uuiiiiiiiiii et e e e e bbbt a e e e e e e b e e e e e e e e e aaananes 84
Methodology for SAVING CAICUIATION ..........coiiiiiiiiiiii e 84
4.5. Shunya Labelling Programme for Net Zero and Net Positive Energy Buildings ................. 84

5. Standards and LabeliNg ..........uueeiiiiiiiiii e 86
5.1 Appliances covered under S&L Program.........cccccceviviiiiiiiiiiee 89
5.2 Methodology adopted for SAVING .......ccccovviiiiiiiiiii 91
5.3 Estimation of Impact from SE&L ... 92
5.3.1 Step-1: Production Volumes of Star-Labeled Appliances..........cccccccciiiiiii, 92
5.3.2 Step-2: Defining the DaseliNe...........oouuii i e 103
5.3.3 Step-3: Defining the operating NOUIS ..........ccooiiiiiiiii e 105
5.3.4 Step 4: Estimation of the energy savings and emission reduction.................cccevvvvvvvnnnnn. 107
Energy Efficiency initiatives DY EESL .........coooiiiiiii ettt e 110

G Yo | o1 (D = 113
Brief aDOUL the SECION ... 113
Energy Efficiency in Integrated Cold-Chain SECIOr............c..uuiiiiiiiiiiiie e 115
Agriculture Demand Side Management (AgDSM) Programme............cceeeeeviiiiiineeeeeeeennnninennn 116
Recent efforts by BEE to promote AGDSM SCheme ..........c.ooiiiiiiiiiiiceeeeeee e 118

Methodology adopted to calculate energy savings and CO; emission savings................. 118

IMPAcCt Of the SCNEMIE...... .. e 119

T IMUNICIPAITEY ettt ettt e e e e e e et e e e e e e e s et b et e e e e e e e e e nnbbn e e e e aee s 123

Bureau of Energy Efficiency
ii



Impact of Energy Efficiency Measures for the Year 2022-23

Brief aboUt the SECION ... 123
7.1. Municipal Demand Side Management (MUDSM) Programme ..........cccccvveeeeeeeiiiiiiinieeeeenn 124
7.2. Street Lighting National Programime............ooueiiiiiiiiiiiiiiieieeeee e 125
Methodology for energy saving estimationsS............c..ovvvvviiiiiiiiiiieiieeeeeeee e 127
Recent efforts by BEE to promote MUDSM scheme.............cccco i, 128
7.3. Municipal Energy Efficiency Programme (MEEP)..........cooooviviiiiiiiiiiiiiiiieiieeeeeeeeeeeeee, 129
S T T | 11T P EEPRR PRI 132
8.1 Methodology for estimation of the SAVING ..., 134
e B I = 1015 oo o AT PP PPPPUPTRR 139
9.1. Vehicular pollution iN INAIA ........coii i e e e e e e e 146
9.2. Savings under Corporate Average Fuel Economy (CAFE) implementation ..................... 148
9.3. Methodology to calculate savings under CAFE NOrMS .........cciiiiiiiiiiiiieiiin e, 150
9.4. Energy and emission saving CalCUlatiONS .............ccooiiiiiiiiiiiiiiieeeee e 150
9.5. Accelerating E-mobility adoption in INAi@.............oooiiiiiiiiii e 152
9.6. Methodology to calculate fuel savings from adoption of EVS...........cccoiiiiiiiiiiiiiiiiieeee, 161
9.7. Energy and emission saving CalCUlatiONS .............coooiiiiiiiiiiiiiie e 161
9.8. Achievements under FAME India Scheme Phase Il..........coovvvvieiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeee, 163
9.9. Energy efficiency in the Railway SECLON.............uuviiiiiiiiiiiiiiieeee e 163
TO. DISCOMS ...ttt ettt e e et e e et et e e e e et e e e e et e e e e e tan e e eetan e e eetan e e eetaeaaenrraaaaaes 171
ADOUL DSIM PrOGIaIMIMIE: ... iiiiiiiiiieie e ettt e e e ettt e e e e e e s s bbb ettt e e e e e e e bbb et e e e e e e e e annbeeees 173
Map 1: Beneficiary DI SCOMs wunder..BEEQs..Tdpacit)
In-efficient distribution transformers (DTs) replacement study programme: ...........ccccccvvvvvnnennnnnnnn. 178
(@ o TT=Te 1AV o) i L= o] £ T T=T X P 178
About BEEG6s project o ntofiagffipienrDJ stady.d.....r..e.p.l..a.cl€8nme n
11. State DesigNated AQENCY ......ccooeeee i, 181
11.1. BEE support extended t0 SDAS......c.oociiiiiii et 181
11.1.1. Providing financial assistance to the State Designated Agencies to coordinate,
regulate and enforce efficient use of energy and its conservation..........ccccceeeeeeeeviieeiinnnnnn. 181
11.1.2. Contribution to State Energy Conservation Fund (SECF):........cccccveeiiviiiiiiiviinnnnnnn. 183
11.2. Key highlights of activities of SDAs during FY 2022-23.........ccccceiiiieiiiieiiiiieee e eeeeeeeiinn, 183
11.2.1. Andaman & NIicobar ISIaNAS ..........cooveiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeee e 183
02 AN g o | o = T o 7= 1o 1= 1] o P 183
B A A U = Vo o o I = o =] o P 184
F0.2.4, ASSAIM ...t e ettt e e e e e e et e b e e e et e e et b e e e e e aeearaa s 184
2 TR = 11 = PO PPUPURPPRR 184
11.2.6. Chandigarh .......oooiiiiiii e 185
11.2.7. ChNALHSGANN...ceiiiiie e e e e e e e 185

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

B S I I - T 0= T I= U Lo I 5T P 185
e TR €T - LSRR 185
N (O 10 F= 1 = | ST PP PPPPP PPN 185
R I R o P 7> 0 - PP 185
11.2.22. HIMAChal Pratd@Sh........cooiiiiiiiiiiiiiee ettt 186
O I T (T 1 ==L TP RRRP PP 186
O B (=T = - TP PPRRP PP 186
Ot T I To = 1 o PSR 186
11.2.16. Madhya Prad@sh ............ooii i e 186
0 R V= L g T = 1] 1 1 = P 187
I S R Y/ =T | == V- 187
02 R Y = o P 187
11.2.20. NAGAIANG.....ceiiiiiie e e e e a e e e e e 187
0 T O o [ 1= o - WP 187
11.2.22. PUAUCHEITY ..ottt e e e e e e e e e e 187
11.2.23. PUNJAD ..ot e e 188
11.2.24. RAJASTNAN ...ceiiiiiiiiieee et 188
112,25, SIKKIM ©ooiiiieiiieee et e e e e e e e e e e e e e e e eeeae e e e e e anb e e e aaaeeeeennnrnnees 188
0 T = 1o 1 1= T U PP 188
11.2.27. TEIANGANA ...ceiiieiiiiiiiie ettt e e e e e e e e e e e e e e e e e nanbeeees 188
B S T U 1 = T o =T = o PP 188
11.2.29. UttArakNand .............oueiiiiiiiiiiiie e 189
O B VY LTS = =T o To - | P 189

L2 O (o] 011 o o O PPSRPT PP 191
12. 1. WAy FOrWard. ..., 193
AANINEXUI ettt oo oottt oo oo oottt e ttbt oo e e e e et e e et bt e oo e e e et ettt b b e et e e eeeeae bbb e aaaeaaeenenes 195
A.1 Savings achieved under 4E Scheme in the FY 2022-23........ccoooiiiiiiiiii e ee e 195
A.2 Sample Energy Savings Calculation of appliances covered under S&L Program............. 213

F o3 oY [=To [ =T 010 T= o | R 216
3o =1 o = 217
] 1] =] o] 218

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

List of Tables

Table 1. Summary of energy Savings (2022-23)......cccouuuuiiiiie e e e e e e e e e e e e e e e e aeeeanen IX
Table 2: Sector-wise energy SaVviNg SUMIMAIY .......cccviviiiriieirieeeeieeeeeeeeeeeeeeeeeerereesrerrereerrrrerrrerrrrrr X
Table 3: Status of major EE schemes and programmes ...t 4
Table 4: List of Major StakehOlders ..........oooiiiiiiiiiii e 7
Table 5: Conversions and ASSUMPLIONS ........oiiiiiiiiiiiiiiiei ettt e e e e e e e e e eeeeeeeeeeeeeeeeeeereeaeeeeees 7
Table 6: PAT Stakeholders and reSponSIDIlItIES ...........ooiiiiiiiiiiiiie e 15
Table 7: PAT SECION OVEIVIEW: ....coeeiiiieiiie ettt e e e e e e e e e e e 15
Table 8: PAT detailS till CYCIE VIl........ e e e e e e e e e e e e et e e e e e eeeenes 17
Table 9: Energy Reduction Target for DCs covered under PAT Cycle -1........cccccccvvivviiiiiiiiiiiiiinncn, 19
Table 10: Summary of energy saving and emission reduction PAT Cycle | .......ccccccvvvvviviiiiiiiniinnnnnn, 19
Table 11: Energy savings and achievement of PAT targets by SEctor ..........ccccceevviieiiiieeiiiin e, 20
Table 12: PAT Cycle II- Base year data and target Savings: ..........coovvvviiiiiiiiiiiiiiiieeeeeeeeeeee e 22
Table 13: PAT Cycle Il Energy Savings AChIEVET .........coouiiiiiiiiiiiee e 22
Table 14: Energy savings and achievement of PAT targets by Sector ..........ccccccvvvvviiiieee, 23
Table 15: Share (Value) of reduction in CO2 emission by each sector per year.........cccccceeeeeeeeeeennnns 24
Table 16:PAT Cycle Il emission and energy Saving SUMMAIY ..........couuiururrrreeeeeesaaninrneeeeeeesssnnnsneneees 24
Table 17: PAT Cycle lll- Energy SaviNgs argeIS: .......cuuuiiiiiiiiiiiieeee et e e 25
Table 18: PAT Cycle lll Energy Savings AChIEVEd............coiiiiiiiiiiiiin e e e e e 26
Table 19: Demand and supply side Energy saving (Thermal and electrical) per year........................ 27
Table 20: Share (Value) of reduction in CO2 emission by each sector per year...........cccccoeevvivvnnnen. 28
Table 21:PAT Cycle Il emission and energy saving per year SUMMAIY ..........ccceeeeeeerereerinnineeeeeeeeenns 28
Table 22: PAT Cycle IV- Energy savings targetS:........cccovviiiiiiiiiiiiieeeeeeeeeeeeeee et 29
Table 23: PAT Cycle IV Energy Savings ACNIEVE ..........cooiiuiiiiiiiieiiieiieee e 30
Table 24: Demand and supply side Energy saving (Thermal and electrical) per year..............cc....... 31
Table 25: Share (Value) of reduction in CO2 emission by each sector per year........ccccccceeeeeeveeeennnns 32
Table 26:PAT Cycle IV emission and energy saving per year SUMMANY ...........ccovvvvveeeeieeeeeeeieeeeeeeenens 32
Table 27: PAT Cycle V- ENergy SavinNgs targetS:.......cuuuuuuiiiiiiiiiiieeeeeeiiiiieeie e e e s e e e 33
Table 28: PAT Cycle V Energy Savings AChIEVEd ............coiiiiiiiiiiiiiin et e e 34
Table 29: Demand and supply side Energy saving (Thermal and electrical) per year........................ 35
Table 30: Share (Value) of reduction in CO2 emission by each sector per year..........ccccccoeevviivvnnnen. 36
Table 31:PAT Cycle V emission and energy saving per year SUMMATY ..........cccouauurrrrrrieeeeesnnnnnnnnes 36
Table 32: Total Energy saving Achieved per year from PAT cycle IVand V.........cccccccccini, 37
Table 33: 5th innovation challenge in six technology VErtiCalS ...........ooovviiiiiiiieiiiiiieee e 52
Table 34: Energy Savings achieved under FLCTD Program in the FY 2022-23 ..........cccccccvvvvvvvenennn. 53
Table 35: Cluster wise energy savings obtained under SIDBI- PRSF Programme in FY 22-23......... 59
Table 36: No of ECBC compliant buildings in India...........ccccccciiiiiiii 71
Table 37: Details of buildings complied under ECBC in FY 2022-23 .........oooiiiiiiiiiiiiiieieeee e 71
Table 38: Energy savings and emissions reduced by ECBC..........cccccoiiiiiiiiiiiiiiiii e ee e 72
Table 39: Minimum score required for different categories of ENS compliance building.................... 76
Table 40: Energy savings by the adoption of ENS in selected states ...........ccccevvvvvviiiiiiiiiiiiiieiieeee, 77
Table 41: Table for Star Rating of the BPO BUIldING ........oooiiiiiiiiiiiieiieeee e 79
Table 42: Table for Star Rating of the Office BUIldING .......cccoooeiiiriiiiiiii e 80
Table 43: Performance and star rating of hospital buildingsS...........ccooviiiiii 81
Table 44: EPI range for shopping malls in different climate zones............ccccccceviiiiiiiiiie e, 81
Table 45: Energy-saving summary of Star rating scheme for existing commercial buildings............. 82
Table 46: Star rating plan for residential building ...........ccccccoi 84
Table 47: List of appliances covered under the S&L program as on 31t March 2023 ....................... 89
Table 48: List of appliances covered under the S&L programme for impact assessment.................. 92
Table 49: Star-wise production figures of appliances (FY 2022 1 23) .....ccccccvvviiiiiiiiiiiiiieieeeeee 93
Table 50: Production figures for appliances (FY 2018 T 23) ......uiiiiiiiiiiiiiiiiiieee e 94
Table 51: Baseline energy consumption for applianCes .............ooeeiiiiiiiiiiiiiiiiieeee e 103
Table 52: Annual operation hours for aPPIIANCE ..........oceviiiiii i 106

Table 53: Energy Savings in the FY 22-23 from the appliances covered under S&L programme ... 107

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

Table 54: Thermal Energy saving due to production of Domestic LPG stoves in the FY 2022-23... 108

Table 55 : Annual Emission reduction (MntCO2) in the FY 2022-23 due to S&L programme.......... 109
Table 56: Number of farmers, stakeholders and beneficiaries trained under AGDSM...................... 117
Table 57: State wise installations of EE Pumps in different states of India during the FY 2022-23.. 119
Table 58: Energy savings 2019-23 from installed EE PUMPS: ... 119
Table 59: Energy saving and emission reduction from AgDSM programme in the FY 2022-23....... 119
Table 60: Emission reduction due to installation energy efficient agricultural pumps in FY 2022-23120
Table 61: Number of pump-set installations under AGDSM in the FY 2019-23 .........ccvvvvvvvvvvvvviennnn. 120
Table 62: Capacity Building workshop conducted by BEE under MuDSM Programme.................... 125
Table 63: State wise installations of LED streetlightS ...........coovvvviiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeee e 127
Table 64 Energy savings in the FY 2022-23 from Street-Lighting programme:...........cccccceeevviinnnee. 128
Table 65: Energy saving and emission reduction from SLNP programme in the FY 2022-23.......... 128
Table 66: Sales of appliances under UJALA ProgramiMe .........ccevveeriuiirieeeeeeeerinnnneeeeesseeessnnnnaeeeeeens 134
Table 67: Distribution of LEDS in the FY 2022-23 .........ooviiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeee e 134
Table 68: Power saving estimation per apPliNCe ...........cooiiuuiiiiiiieeiiiiie e 135
Table 69: Number of LED bulbs distributed across different states............vvvvevieiiiiiiiiiiiiiiieeeeeeneee. 135
Table 70: Energy saving from UJALA ProgramiMe .........covevviiiiiieiieeiiieeieeeeeeeeeeeeeeeeeeeseeeseesssesesesseeeeees 136
Table 71:CAFE NOIrmMS fOr PASSENUET CAS .......cecveiveeveeeereiteeteeeeteeteeteeteeetestestee s eteeteeese e eaeseseann, 149
Table 72: Sales of M1 category vehicles in India in 2019-23 ..........ooiiiiii i e 150
Table 73: Fuel savings (in Mtoe) for the FY 2022-23 ........ooviiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeee e 151
Table 74: Total energy savings for FY 2022-23........ooiiii it 152
Table 75: CO2 emission savings (in MTCO3) inthe FY 2022-23 ... 152
Table 76: Subsidies UNder FAME-I]...........ooiiiiiiiii ettt 157
Table 77: Registered OEMs in FAME Il till 9" December 2022..........ccc.eeeeiiiuiieeeeiiiiie e 158
Table 78 : Registered EV Models in FAME I till 9" December 2022 ...........cccceevieiieenieiieesie e 159
Table 79: Sale of Electric Vehicles in FAME Il till 9" December 2022............cccceeevvveeiiieeciiie e, 159
Table 80: Electric Vehicle Sale in INAIA .........ooiiiiiiiiii e 159
Table 81: Demand Allocation of E-BUSES City WIS ........coiiiiiiiiiiiieeieiiiiiiiiee e 160
Table 82: Number of EVs supported under FAME-I and FAME -1l (as of March 2023).................... 161
Table 83: Assumptions for electric VENICIES............coovviiiiiiiiiieeeeeeeeeeeeeeeeeee e 162
Table 84: Annual running (Kilo meter) for ICE VENICIES ............ovviiiiiiiiiiie e 162
Table 85: Energy and CO2 SaVINGS iN 2022-23........ccoiiiiiiiiiiiiiii e e e e 162
Table 86: Progress of electrification of railway RKM in the last 2 decades ...........c.ocoovvvvviiiennnenen, 166
Table 87: Railway specific energy CONSUMPLION .........c.ovviiiiiiiiiiiiiiiecieeeeeeeeeeeeeee e e e eeeeeees 169
Table 88: Railway specific fuel CONSUMPLION ..........uiiiiiiiiiiie e 169
Tabl e 89: l dentified major sectoral..DSM..meadWr es a
Table 90: Major Achievements in Phase i | and Il of DSM programme.........ccccceevvvvveveveveeeeeeeeeennnnn, 174
Table 91: Summary of Energy Saving (2022-23) ......couuiiiiiiiiiiiiiiiee et 191
Table 100: Cluster-wise energy savings obtained under SIDBI- 4E Scheme in FY 22-23 ............... 195

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

List of Figures

Figure 1: Energy intensity and Per capita Consumption trend...........ccooevviiiiniii e Vi
Figure 2: Energy Efficiency SChemes in INAI@ ..............uvuiiiiiiiiiiiiiiiiiienneene e Viii
Figure 3: Total energy savings (Mtoe) by Scheme / Programme (2022-23).......ccccooiiiiiiiieeeieeeeniininne X
Figure 4: Total Energy Savings by Economic Sectors (2022-23) .......cccoiiiiiiiriiiieeeiiieeeee e Xi
Figure 5: CO; Emission Reductions by Economic Sectors (2022-23) .........cueevrerreeereeeereereeeereeeeeeeeeeeens Xi
Figure 6: Impact of various EE measures (IMOB) ..........cuuiiiiiiiiiiiiiiiieiee et Xii
Figure 7: Total final energy consumption by major sectors in India ECONOmy.............ccccovvvveeeinninnnnn. 2
Figure 8: Chronograph of EE policies and programs in Indi@ ............ccooovvuiiiiiiiiiiciceeccien e, 3
Figure 9:Energy Consumption by various industrial sectors in the FY 2022-23 ..........ccccccvvvvvvvinnninnnns 11

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:

Design of the PAT fraMEWOIK...........uuiiiiiieiiiii et a e 14
State-wise NO. 0f DCS till PAT CYCIE VI c.uvuueiiii e 18
PAT Cycle | T Sector-wise Energy Savings..........ccccceeieeii i, 20
Energy Savings - Target VS ACNIEVEM .........cciiiiiiiiiie et 21
Energy Savings - Target VS ACNIEVEM .........cccuiiiiiiiiie e 23
PAT Cycle lll Energy Savings AChIEVEd...........c.uuiiiiiii i 26
PAT Cycle Ill Energy Savings - Target Vs Achieved...........ccccccoiiiiiiiiiieeeeen 27
PAT Cycle IV Energy Savings AChIEVEd .............oviiiiiiiiiiiiiiiiceeee e 30
PAT Cycle IV Energy Savings - Target VS Achieved..........ccccooivieeiiiiiiiiiieeccceven e 31
PAT Cycle lll Energy Savings Achieved............ccccc i, 34
PAT Cycle V Energy Savings - Target VS AChieVved...........cccevvieiiiiiiiiiiiieeeeeieeeee e 35
Importance of MSME SeCtor in INAI@..........coovviiiiiiiii e 39
Definition of Micro, Small and Medium enterprises ...........ccccceeeeiii e, 40
Number of MSMEs and distribution of enterprises in rural and urban areas 2022-23....... 41
BEE Programmatic INtEIrVENTIONS .........ooiiiiiiiiiiiiiiiieee et e e 43
Activities to encourage Energy Efficiency in MSMES ..........cccooiiiiiiiiiiiiiii e, 44
Project Components of BEE-GEF-UNIDO Project ...........cccccoeiiee i, 47
Open award competition for innovative solutions in 6 technology verticals....................... 50
INNovation ChalleNge CYCIE ... e e 51
Management Hierarchy of the PRSF programme ..............cccccc, 56
Functioning of PRSF SCNEME .........uiiiiiiiiiiii e 57
Energy Performance Contracting Models under PRSF Scheme..............cccccceeiii. 58
Indian buildings landscape (Source: Shutterstock) ..........cccoeeiiii . 64
Electricity consumption by sectors in India 2022-23.............ooeiiieiiiiiiiiiiieee e 65
Various programs and schemes for building sector by Government and Industry

S Ty 0 od = 1[0 1T 66

Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44
Figure 45:
Figure 46:
Figure 47:

Timeline for evolvement of energy codes (ECBC and ENS) over the years in India......... 67
Types of buildings classified under ECBC..........ccoiiiiiiiiiiiiiiceiieee e 68
Three level of energy performance standards as per ECBC.......ccoooovvvivviiiiii v, 70
Residential building developmentin India .............coooeeei i, 73
Key components of ENS part-1 building envelope ..............oevvviiiiiiiiiiiiiieiieeeeeeen 75
Key components Of ENS PAIT 2 ........ooiiiiiiiiiiiiiiei et 75
Building typology in star raring of existing buildings in India............cccccceeeeiiiiiiieiiene, 82
Energy effiCienCy 18DEIS ........coooi i 87
Methodology fOr IMPACt ASSESSIMENT ........coiiiiiiiiiiii e 91
Production volume of mandatory appliances in FY 2018-23.......cccooviiiiiiiiieeireeeeiiee e 96
Production volume of voluntary appliances 2018 -23............ccccee e, 97
Production as % of total Production for different appliances for the FY 2018-23 ............ 102
Energy savings analysis for mandatory and voluntary appliances in the FY 2022-23..... 109

Figure 48: Energy consumption in agriCulture SECION ............uvvviiieeiieiiiieieeeeieeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeees 113
Figure 49:Major initiatives taken to promote energy efficiency in various fields of agriculture. ........ 114
Figure 50: Timeline of major Agriculture DSM programs in INAi@ ...........coooooiiiiiiiiicennnieeeeeee 115
Figure 51: Benefits of Farmers from Krishi Vigyan Kendra ... e 116
Figure 52: Measures and interventions implemented by BEE ...............oovvviiiiiiiiiiiieiieeieeeeeeeeeeeeeeee 117

Bureau of Energy Efficiency
ii



Impact of Energy Efficiency Measures for the Year 2022-23

Figure 53: Energy saving from AGDSM ........ooiiiiiiiiii e 121
Figure 54: Benefits of the AGDSM ProgramIMe ..........eeeeeiueeeiieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 121
Figure 55: The Urban population, as per the Census 2011 ..........coevveiiieiiieeieieieeeeieeeeeeeeeeereeeeeeeeeeeee 123
Figure 56: Energy Requirement in ULBS ........coooiiiiiiice et 123
Figure 57: Major Initiatives taken by BEE to promote Energy EffiCiency ...........ovvvviiiiiiiiiiiiiiiieennne. 124
Figure 58: IMPacCtS Of MEEP .........coi it e e e e e et e e e e e e e eeennes 130
Figure 59: Methodology for estimation of Saving under UJALA scheme..........cccvvvvvevvveviieeveeeenennnen, 134
Figure 60: Total Consumption of Petroleum Products in INdia ...........cooooiiiiiiiiiiiiiieeiiiiieeeee e 140
Figure 61: Consumption of Petroleum Products- by type during FY 2022-23 ..........ociiiiiiiiiieeveennnns 140
Figure 62: Objective of Automotive Mission Plan (AMP) 2016-26.............ccuveviveeeeeeeeeeeeeeereeeeeeeeeeeene. 141
Figure 63:0verview of Indian AUtOMODIIE SECTON ..........eiiiiiiiiiiiie e 142
Figure 64:Sales Of AUIOMODIIES .........ooiiiiiiiii e e e 142
Figure 65:Segment wise % sales of AUtOMODIIES..........cccooi i e 143
Figure 66:Production details of AULOMODIIES .........ooiiiiiiiiieee e 144
Figure 67:Number of Automobiles Exported from FY 18-23..........oooiiiiiiiiiiiiieeeeee e 144
Figure 68:Major automobile manufacturing clusters in India ............cocooviviiiiiii e, 145
Figure 69:Cluster wise [eading COMPANIES ...........uuvuiririeeiiirieeereeerrerereerreerrerrreerreerrrrer————————————————————. 145
Figure 70: Major VEhiCle POIULANTS ...........uuiiiiiiiiiiiiiie et e e e 147
Figure 71: Factors for escalating issues of vehicular pollution in urban India............cccccceeevi i, 148
Figure 72:Methodology for saving calculation under CAFE NOIMS..........cvvvviiviiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 150
Figure 73: Fuel wise share of sales of M1 category vehicles (FY 2022-23) ........cccccoviiiiiineeeeeennnnns 151
Figure 74: Benefits of transition to electric MODIlILY ... 154
Figure 75:Focus Areas of FAME INAIA..........ccoiiiiiiiiiiiiiie e e e e e e e e e e e e e e e eeennes 155
Figure 76: Snapshot of FAME | SCREME .......ooiiiiiiiiiiiiiieiieeeeeeeeeeeeeee et e e e e e s e eeaaeesseesseeeseeeeees 155
Figure 77: Achievement of Phase-1 of FAME INQI8.........coooiiiiiiiiiiee e 156
Figure 78: Timelineg of FAME SCNREMIE ........uuiiii e e e e e e e e e e e e e e e eennees 157
Figure 79 : FOCUS Areas Of FAME Il ......ooviiiiiiiiieiiiiiiieeieeee ettt e e e e aaeeaeaesseesssessesssessseeeseneenes 158
Figure 80: Salient features of FAME India Scheme Phase Il ..........cccccoiiiiiiiiiiiiiieeeeeee e 158
Figure 81 : Methodology for fuel saving estimation due t0 EVS..........ccccoiiiiiiiiiiiieeeceeeee 161
Figure 82: Traction energy consumption by RAIIWAYS ...........cevviiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeee e 165
Figure 83: Consumption of Fuel By LOCOMOLIVE ...........ceuiiiiiiiiiiiiiiiiiicee e 165
Figure 84: Route electrification in INdian RAIWAYS ............cooiiiiiiiiiii e 167
Figure 85: Achievements under DISCOMS PrOQIam .......ciceeereeeuiiiireeeeeeeeesrinaseeeeseesssnnnneeeaseeeesnnes 171
Figure 86: Officials from ERCs, DISCOMs and SDA attending North-east capacity building
(010 [ £= 10018 1T PP PP 176
Figure 87: Officials from NER DISCOMs and SDAs at Phase-lll MoU signing and programme kick-
start programme at GUWARNAL ............ooiiiiiiiiiiiii ettt e e e 176

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

Abbreviations

AC Air Conditioner
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Executive Summary

Energy is among the most critical components of infrastructure, crucial for the economic
growth and welfare of nations. The existence and development of adequate energy and power
infrastructure is essential for the sustained growth of the Indian economy.

| n dsiereer@y sector is one of the most diversified in the world. Sources of power generation
range from conventional sources such as coal, lignite, natural gas, oil, hydro and nuclear
power to viable non-conventional sources such as wind, solar, and agricultural and domestic
waste. The total Primary Energy Supply added up to 767.17 million Tonne of Oil equivalent
(TOE) (P)! in the FY 2022-23. The two major contributors to the total energy supply in the
country were Coal which accounted for 55.96% of the total and Crude Oil which accounted for
32.82% of the total energy supply (P).

Energy demand and consumption in the country has increased rapidly and is expected to rise
further in the years to come. The total energy consumption in India has grown from about
332.93 million tons of oil equivalent (TOE) in 2012 to about 543.58 million TOE (P)! in the FY
2022-23.

Energy efficiency across all sectors of the economy is essential to enable decoupling of energy
supply growth from economic growth, while ensuring that energy service demands are met.

India has remained progressive and one of the front runners in achieving its energy efficiency
potential, through innovative programmes such as the Perform Achieve and Trade (PAT)
scheme, Standards & Labeling (S&L), Unnat Jyoti by Affordable LEDs for All (UJALA) scheme,
Energy Conservation Building Code (ECBC), Electric Vehicle mission, Smart metering, etc.

At the country level, there is still an immense potential to be tapped from the large-scale
implementation of energy efficiency interventions in the various demand sectors like industry,
agriculture, transport, municipal, domestic & commercial lighting and appliances, and MSMEs.
This should help to limit the energy imports and perpetual headlong rush towards new
production capacities which still require huge investments and significant financing.

The Bureau of Energy Efficiency (BEE) has actively undertaken numerous initiatives aimed at
conceptualizing and executing energy efficiency programs. Additionally, complementary
efforts by other agencies have further contributed to a tangible reduction in India's energy
intensity, as evidenced by the discernible downward trajectory depicted in the accompanying
figure.

! The values are estimated based on Energy Statistics 2023, MoSPI. Final values will be published in the 2024 version of Energy Statistics.
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Per-Capita Energy Consumption and Energy Intensity
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Figure 1: Energy intensity and Per capita Consumption trend

|l ndi ads energy i nt @2683iMega joues per repeeie 201314 to 2183
(P) Mega Joules in the FY 2022-23, which is a significant improvement of 18.65%. Similarly,
Per-capita Energy Consumption increased from 21,003 Mega joules in 2013-14 to 24,998
Mega joules in the FY 2022-23. This decline is also attributed to the deployment of energy
efficiency programmes among other factors.

Several omnibus schemes at the national, state and sectoral levels are in operation to achieve
the goal of energy efficiency in India. Major energy-consuming sectors and prominent
schemes in these sectors are presented in the figure below:
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Sectors of Indian Economy
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Figure 2: Energy Efficiency Schemes in India

Rationale and Objective

To assess the impact of various energy efficiency schemes/programmes, the Bureau of
Energy Efficiency conducts an annual study. It estimates the impact by comparing the actual
energy consumption with the estimated energy consumption had the current energy efficiency
measures not been undertaken i.e., counterfactual.

The overall objective of the study was to assess the impact of all the energy efficiency
schemes/ programmes in India in terms of total energy saved and reduction in CO2 emissions
during FY 2022-23. To assess the impact, the agency has carried out the following tasks:

A Review of all the national level schemes for energy efficiency
A Data collection, verification, and analysis

The agency had detailed consultations with all departments/agencies/bodies involved in
implementing energy-saving measures across the country as mentioned in figure 2.

Estimated Energy Savings for 2022-23

The adoption of energy efficiency schemes/programmes has led to the overall energy
savings of 50.75 Mtoe, i.e., 6.61% of the total primary energy supply of the country for
the year 2022-23.

A summary of savings from various schemes and interventions is presented in the table below:
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Table 1: Summary of energy savings (2022-23)2

Efficiency Measures for the Year 2022-23

Electricity Thermal It GHG Mon_etary
Program/ s Savi Savi Energy Reducti SEWVIIE
Scheme ector avings avings Savings e uct|20n (|NR
(BU) (MTOE) “ o2y (MtCo2) Crore
PAT-V 0.008 0.6802 0.6809 2.68 1256.66
PAT- IV . 0.009 0.7501 0.7508 2.96 1385.75
arge
PAT- llI Industry 0.62 1.59 1.59 5.59 3223.20
PAT-1I 36.47 10.95 14.08 68.43 43078.10
PAT- | 3.01 8.41 8.67 31.00 9500.00
PRSF 0.02 - 0.0019 0.02 14.17
4E 0.28 0.00089 0.0246 0.23 175.15
BEE-GEF-EESL MSME 0.0015 0.0018  0.0019 0.009 4.49
FE=LIDe- 0.00 000 00057  0.038 36.72
SME
FLCTD Large/MSME 0.00009 0.000657 0.0007 0.002 1.22
ECBC 0.1609 - 0.0138 0.1303 25.46
gEtI.E Star Commercial 0.2492 - 0.0214 0.2019 39.43
aing Buildings
Green Building
Rating Program 0.0882 - 0.0076 0.0714 13.96
(GRIHA)
ENS Residential 0.0048 i 000041  0.0034 0.76
Buildings
S&L Appliances 80.86 0.018 6.97 57.46 50894.84
UJALA LED Lamps 176.19 - 15.15 125.09 70476
SLNP Municipal 8.59 - 0.74 5.92 5688.00
FAME - 0.14 0.14 0.53 1559.88
E Transport
CAFE - 1.89 1.89 5.69 4436.35
Total 306.55 24.44 50.75 306.02 191810.16

The findings of the report reflect that the adoption of energy efficiency schemes/programs has
led to the overall thermal energy savings in the order of 24.44 Mtoe amounting to INR
44,974 Crores and a reduction of 88.37 Million tonne of CO2 emission. While overall
electricity savings are to the tune of 306.55 BU annually. These electricity savings resulted in
cost savings worth INR 192,820 Crores and a reduction of 217.65 Million tonne of CO2
emissions.

2Savings 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).

**Savings from LEDs under UJALA programme is considered here, LED industry has sold approximate 126 crore LEDs apart from UJALA
till Jan 2020. Sales of these LEDs led to reduction of approximately 133 Mn tonne of CO,.
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Overall, these energy savings translated into monetary savings worth INR 191,810
crores in the year 2022-23. The equivalent reduction in CO2 emissions is around 306.02
million Tonnes annually.

PAT scheme contributed to 50.73% of the total energy savings, while S&L and UJALA
accounted for 43.67% of the total energy saving from all major interventions carried out during
FY 22-23. The share of various schemes in the total Energy savings is presented in Figure 3.

Percentage share of different schemes in overall Energy saving (%)
0.005% 0.002% _ 1.40% ,0.03%

0.05% __ 0-00% 0.04%
I 0.4912
1.45%
0,
3700 0-29%
PAT 4E = PRSF = BEE-EESL FLCTD
= BEE-SME-GEF ECBC = BEE Star Rating = S&L = UJALA
SLNP = FAME CAFE

Figure 3: Total energy savings (Mtoe) by Scheme / Programme (2022-23)

Most of these schemes/programmes are essentially cross-sectoral, therefore these schemes
successfully managed to save energy across all the demand sectors.

Implementation of energy efficiency interventions has led to the reduction of 39.23 Mtoe in the
demand side energy consumption, amounting to 7.22% of the energy demand (543.585
Mtoe(P)) during the year 2022-23. The total energy savings achieved (including both Supply
Side and Demand Side sectors of the economy) is of the order of 50.75 Mtoe. These energy
savings amount to 6.61% of the total primary energy supply (767.17 Mtoe (P)) during FY 2022-
23.

Thermal and Electrical Energy savings contribution from various economic sectors is
presented in the table below:

Table 2: Sector-wise energy saving summary

Thermal Electrical Total Emission Estimated
: . energy reduction monetary
Sector Saving Saving . L :
(Mtoe) (BU) savings (Million Tonne savings
(Mtoe) of COylyear) (INR crore)
Industry? 22.38 40.41 25.81 110.95 58675.48
Domestic* 0.018 257.83 22.12 183.11 121370.84
Buildings® - 0.503 0.043 0.357 79.61

% Industry Sector includes the savings from PAT (Excluding i DISCOM, Buildings, Railways) and MSMEs
4 Domestic Sector includes the savings from S&L (except pump sets and DTs) and savings from UJALA programme
5 Includes both Commercial & Residential buildings
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. Total Emission Estimated
Thermal Electrical ener reduction monetar
Sector Saving Saving -roy Million T etary
(Mtoe) (BU) savings (Million Tonne savings
(Mtoe) of COzlyear) (INR crore)
Transport (including 2.03 ; 2.03 6.23 5996.23
Railways)
Others (including i 8.59 0.74 5.92 5688.00
Municipal)
Total 24.44 306.55 50.75 306.02 191810.16

The industry sector has the highest contribution with a share of 50.73% of the total energy

savings while the domestic sector has contributed 43.67% of the total savings achieved during
FY 22-23.

Sector-wise Energy Saving (Mtoe)

203 0.006 . 0.74

25.776
22.19
0.0428
Industries Commercial Buildings = Domestic (S&L and UJALA)
= Transport Agriculture = Municipal

Figure 4: Total Energy Savings by Economic Sectors (2022-23)

Overall, these energy savings translated into monetary savings worth INR 191,810 crores and
contributed to reducing 306.02 million Tonnes of CO2 emission in the FY 2022-23. Emission
reductions from the various schemes are presented in Figure 5:

Sector-wise Emission Reductions (Mn tCO2)

6.23 5'920.0049

\

110.66

0.4034

Industries Commercial Buildings = Domestic (S&L and UJALA)

= Transport Agriculture = Municipal

Figure 5: CO2 Emission Reductions by Economic Sectors (2022-23)
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Impact of various Energy Efficiency Interventions in India

Based on the energy savings data provided in the previous section, it is quite evident that all
these schemes/programmes, were largely successful in generating a substantial amount of
savings spanning across major energy-consuming sectors viz. Industry, Commercial,
Residential, Transport, Agriculture, etc., and creating a culture of energy efficiency in India.

Over the years, the Bureau of Energy Efficiency and various other institutions have initiated
multiple energy efficiency programs for the promotion and adoption of energy efficiency in
India, by various sectors. The consolidated values of energy savings achieved for all these
schemes during 2011-12 to 2022-23 across various sectors viz. Industry, building (domestic
and commercial), municipal, agriculture, transport, and miscellaneous are calculated and the
impact of various schemes is presented in Figure 6.

The role of energy efficiency remains <cruci al
reduction targets. Therefore, to capture the impact of all these interventions we have
compared the energy savings achieved during the years by implementing EE technologies/
solutions with the total energy consumption of the country for the respective years:

Impact of various EE measures on the energy consumption of the country

650.00 80.00
594.40
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B Energy Savings (Mtoe) Business as Usual (Mtoe) —@— Actual Consumption (Mtoe)

Figure 6: Impact of various EE measures (Mtoe)

Across all these years, these energy efficiency interventions have not only resulted in
significant energy savings but have also been successful in building institutional capacity and
creating strong awareness for energy efficiency in India.

Way forward

The role of energy in driving economic growth for companies is extensive, influencing
manufacturing, production processes, logistics, and service delivery. Recognizing the need for
reduced energy consumption, India, in its updated Nationally Determined Contributions
(NDCs), pledges a 45% reduction in the emission intensity of its GDP by 2030 from 2005
levels. The country also aims to install 50% of power capacity from non-fossil sources and

Bureau of Energy Efficiency
Xii



Impact of Energy Efficiency Measures for the Year 2022-23

achieve net zero emissions by 2070. With a population of 1.4 billion, India faces significant
energy demand, although it has become a power surplus nation with an installed capacity
exceeding 400 GW.

India is making strides in renewable energy, ranking as the world's third-largest producer, with
over 40% of installed capacity from non-fossil fuels. Despite challenges and a reliance on coal,
the government outlines an ambitious roadmap for secure, affordable, and sustainable energy
access. The Bureau of Energy Efficiency (BEE) plays a crucial role, implementing initiatives
like Standards and Labelling, the Energy Conservation Building Code (ECBC), and the
Perform, Achieve, and Trade (PAT) scheme to reduce the country's energy intensity.

Recognizing the importance of comprehensive energy data, BEE has established the Energy
Data Management Unit (EDMU) to compile and publish energy supply and consumption data
across sectors. Collaborating with various stakeholders, EDMU aims to standardize
definitions, methodologies, and calculations in line with international standards. This effort
facilitates uniform reporting and enhances data dissemination for evidence-based
policymaking, supporting India in meeting its environmental and developmental commitments.

Bureau of Energy Efficiency
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1. Introduction

In the dynamic landscape of global economies, India stands as a compelling example of rapid
advancement and growth. The country has experienced a remarkable surge in energy
consumption, a phenomenon intricately linked to its swift economic expansion. The
accessibility to affordable energy sources has played a pivotal role in fostering this heightened
demand, further accentuated by the escalating industrialization across diverse sectors. As
India endeavors to strengthen its economic foundations, the concurrent development of critical
infrastructure projects and the diversification of energy-dependent end uses contribute
significantly to the escalating demand for power. The multifaceted nature of this surge
underscores the intricate interplay between economic development and the indispensable
energy infrastructure required to sustain such progress.

The robust economic growth witnessed in India acts as a catalyst for increased energy
consumption, serving as a fundamental driver shaping the nation's evolving energy landscape.
The demand for energy is not confined solely to the burgeoning industrial sector; it is also a
consequence of extensive efforts to enhance connectivity and promote infrastructure
development throughout the country. The affordability of energy emerges as a key enabler in
this scenario, facilitating access for a broader section of the population to essential energy
resources. This confluence of factors paints a comprehensive picture of India’s journey, where
economic growth, infrastructure development, and energy consumption intersect, forming the
crux of the nation's evolving energy narrative.

Looking ahead, India's trajectory on the global economic stage is poised for even more
remarkable milestones. Projections from S&P Global Ratings indicate that by 2030, India is
set to become the world's third-largest economy, with an anticipated 7 percent GDP growth in
the fiscal year 2026-278. Furthermore, the country is positioned to claim the title of the fastest-
growing major economy in the next three years. However, this ambitious ascent comes with
its challenges, prominently marked by the inevitable surge in energy demand and
consumption. As India navigates its way towards economic supremacy, a critical exploration
of the intricate relationship between its evolving energy landscape and economic progress
becomes imperative.

In 2022-23, the total final Energy Consumption (End Use) in India was 5,43,585 kTOE (P)’.
The industrial sector was the largest consumer of energy in the country with this sector itself
using more than half, i.e., 50.59% of the total final energy consumption. The consumption of
the residential, agriculture, commercial & public sectors, No-specified(others) and non-energy
purpose represented 38.53% of the total final consumption in the country, whereas transport
sector accounted for 10.88% of Total Final Consumption.

The total final energy consumption by the major sectors of the Indian economy is depicted in
the figure below:

6 Source: https://www.indiatoday.in/business/story/india-worlds-third-largest-economy-2030-7-percent-gdp-growth-forecast-2026-28-sp-
2472135-2023-12-05?0netap=true
" The values are estimated based on Energy Statistics 2023, MoSPI. Final values will be published in the 2024 version of Energy Statistics

1
Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

Total Energy Consumption by sectors (%)
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Figure 7: Total final energy consumption by major sectors in India Economy

Today, the diverse challenges facing the energy security today cannot be addressed by a
single government, industry, company or other institution alone. In order to achieve its energy
vision, several ministries and different energy sector stakeholders are working in tandem for
building a strong foundation for the same.

The direction that national and state policies take, and the rigor and effectiveness with which
they are i mplemented, pl ays a clindiathadcealized thie
importance of energy optimization long back, evident from the launch of the Energy
Conservation Act in 2001 and its amendment in 2010. It had further directed its policies to
focus specifically on energy efficiency by setting up the Bureau of Energy efficiency (BEE) and
then initiating the National Mission for Enhanced Energy Efficiency (NMEEE), all aided by
consistent improvements in the quality of Indian energy data.

Bureau of Energy Efficiency coordinates policies and programs on efficient use of energy and
its conservation with the involvement of various stakeholders as well as formulates, manages
and implements energy conservation programs such as Perform, Achieve and Trade (PAT)
scheme, ECBC & ENS for commercial & residential buildings sector, Standards & Labeling
programme for appliances, and conducive policies for clean transport (EVS) etc.
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Figure 8: Chronograph of EE policies and programs in India

The Energy Conservation (Amendment) Bill, 2022 was introduced in Lok Sabha on August 3,
2022. The Bill seeks to amend the Energy Conservation Act, 2001. The Act promotes energy
efficiency and conservation. It provides for the regulation of energy consumption by
equipment, appliances, buildings, and industries. Key proposals under the Bill are:

.................................................................................... A Applicability to residential buildings —Under the Act, the energy
Energy ion code for buildi The Act empowers /,r-" \\ conserval\on code applies to commercial buildings: (i) erected
the central government to specify energy conservation code //" \\ after the notification of the code, and (i) having a minimum

for buildings. The code prescribes energy consumption p & \ Applicability to connected load of 100 kilo watts_ (kW) or contract load of 120_ kilo
standardsin terms of area. The Bill amend this to provide for Y \ residential buildings volt ampere (kVA). Under the Bill, the new energy conservation
an ‘energy conservation and sustainable buildingcode’. This ~ / \ and sustainable building code will also apply to the office and
new code will provide norms for energy efficiency and énergy conservation standards for residential buildings meeting the above criteria. The Bill also
conservation, use of renewab\e energy, and other / code for buildings, ehicles and vessels . empowers the state governments to lower the load thresholds.

--------------------------------------------- _;“ ~\  Standards for vehicles and vessels—Under the Act, the

/ ‘f; energy consumption standards may be specified for
Carbon trading—The Billempowers the central o | equipment and appliances which consume, generate,
governmentto specify a carbon credit trading [ . | transmit, or supply energy. The Bill expands the scope to
scheme. Carbon creditimplies a tradeable permit | \ include vehicles, and vessels.
to produce a specified amount of carbon emissions. |
The central governmentor any authorisedagency | Carbontrading Regulatory ;
may issue carbon credit certificates to entities ‘\ powers of SERCS Regulatory powers of SERCs— The Act empowers the

registered under and compliant with the scheme. P , State Electricity Regulatory Commissions (SERCs) to

The entities will be entitled to purchase orsell the Ny / adjudge penalties under the Act. The Bill adds that SERCs

certificate. may also make regulations for discharging their functions..
Non-fossil sources

of energy

Obligation to use non-fossilsources of energy—

The Act empowers the central government to specify
energy consumption standards. The Bill adds that the
government may require the designated consumers to
meet a minimum share of energy consumption from
non-fossilsources. Differentconsumptionthresholds
may be specified for different non-fossil sources and
consumer categories.

Composition of the governing council of BEE-The Bill
X instead provides that the number of members will be
\, Composition of between 31 and 37. It increasesthe numberof

the governing ~ secretariesto 12. It also providesforupto seven
\council of BEE-

members representingindustries and consumers.

The Parliament passed the Energy Conservation (Amendment) Bill, 2022 and it came into

effect from 1st January, 2023. This includes

schemeo. Design of cig tobbe mpresdrilbed dhronmgh Rutes hfterme

consideration of all relevant aspects, including transition of existing schemes of tradable
certificates to single national framework. Any registered entity, in accordance with these
Rules, shall be entitled to purchase or sell the carbon credit certificate.

In essence, the integration of carbon markets into the broader strategy for reducing energy
consumption provides a market-driven mechanism for incentivizing and rewarding sustainable
practices. It transforms the environmental cost of carbon emissions into an economic
opportunity for positive change, fostering a collective effort to address climate challenges while
simultaneously driving advancements in energy efficiency.

As part of the Standards & Labeling (S&L) Program, the Bureau of Energy Efficiency (BEE)
has mandated the transition for four appliances (ceiling fans, LCAC (Large Capacity Air
Conditioners), deep freezers, and UHD (Ultra High Definition) TVs) from voluntary to
mandatory, effective from 1st July 2022.

Bureau of Energy Efficiency has developed a Mobile Application to facilitate in-vehicle
navigation to the nearest public EV charger, a website to disseminate information on various
central and state-level initiatives to promote e-mobility in the country, and a web-portal to
enable CPOs to register their charging details securely into the National Online Database.

The Honob6ébble President of l ndia | aunched the

e-vehicle navigation and promote e-mobility in the country on 14th December 2022 in NECA

0 E

event. The Mobil e appl sbeentdasigned ahdidevelaped toffdeiNtateY a t r ¢

in-vehicle navigation to the nearest public EV charger. This Mobile application can be easily
downloaded on both iPhone and Android smartphones from Google play store and Apple Store
and installed conveniently.
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1.1. Objective of the Study

Along with BEE, there are other organizations at the national and state level, who are also
supporting in achieving the goal of energy efficiency in India. These activities are spanning
across major energy consuming sectors in India, viz. Industry, Transport, Agriculture,
Commercial, Residential, etc., along with cross cutting mechanisms for realization of energy
savings. All such schemes to promote energy conservation and energy efficiency are
presented in Table 3, along with their status in FY 2022-23.

Table 3: Status of major EE schemes and programmes

SO SO NEIEE) Status as on FY 2022-23

Sub-sector Programs

1 PAT Cycle-l (2012-15) comprised of 478 DCs from 8
energy intensive sectors.

1 PAT Cycle-Il was launched in 2015 and added three
more sectors (Refinery, Railways & DISCOM). Under
PAT-II, 542 DCs out of total 621 DCs were analyzed for
M&V.

1 PAT Cycle-lll added 116 more DCs, out of these M&V
of 95 DCs have been completed.

1 PAT Cycle i IV commenced with effect from April 2018.
A total of 109 DCs with a total reduction target of
0.6998 MTOE were notified under PAT cycle i V.

Industry- Perform, Achieve { PAT cycle i V had commenced with effect from April

Large and Trade (PAT) 2019. Under PAT cycle i V, 110 DCs from the existing

Industry Scheme sectors of PAT were notified. PAT cycle 1 V aims to
achieve total energy savings of 0.5130 MTOE.

1 PAT cycle i VI had commenced with effect from 1st
April 2020. Under PAT Cycle i VI, 135 DCs from six
sectors were notified. With implementation of PAT
cycle i VI, it is expected to achieve a total energy
savings of 1.277 MTOE.

1 PAT cycle 1 VII was notified in October 2021 for the
period 2022-23 to 2024-25 wherein 509 DCs have
been notified.

1 The PAT scheme has covered 1196 units from 13
sectors for participation till 315t March 2023.

f Total 6 MSME clusters (Hoshiyarpur, Faridabad,
Mandi, Gobindgarh, Pune and Ropar) covering sector
as Foundry, Forging & Heat Treatment, Re-rolling,
pharma and chemical are part of the programme.

1 BEE-UNIDO program is operational in 23 MSME
clusters including - Hand tools, Ceramics, Dairy,

PRSF Program

mgl':/lsEtry- Foundry, Brass.
BEE-GEF- 1599 small scale energy efficient projects implemented
UNIDO in the clusters as on 31t March 2023
Programme 1 A widening of Energy and Resource Mapping activities

have been initiated in fifteen (15) SME clusters of three
(3) sectors i.e., namely Textile, Food Processing and
Leather to conduct the detailed survey on the

Bureau of Energy Efficiency
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Status as on FY 2022-23

Sub-sector

Domestic-
Lighting &
appliances

Domestic-
Buildings

Commercial
- Buildings

Agriculture-
Appliances

Programs

GEF T EESL 1T

BEE Programme

Standards &
Labeling (S&L)

UJALA

Eco Niwas
Samhita

Residential
Labeling

ECBCi
Commercial
Building

BEE T Star
Rating
Programme

AgDSM- (Star
Rated Pumps)

consumption of energy and its flow within the MSME
facilities, technological status, operating practices,
knowledge perception etc.

1 The project has able to implement around 33 EE/ RE
projects with energy savings of 213 toe and reduced
CO2 emissions of 1390 tones and achieved co-
financing investment fron

1 740 surveys, 78 detailed Energy Audits and more than
70 technology specific baseline studies have been
completed.

1 More than 100 awareness / consultation / training
workshops in 10 clusters for faster adoption of the
technologies

1 Total 34 appliances in this programme covered as on
31st March 2023.

1 14 appliances under Mandatory regime.

1 20 appliances under voluntary regime.

1 Ceiling fans, LCAC, Deep Freezers, UHD TVs have
been mandatory w.e.f 15t July 2022.

1 As on 315t March 2023, 1431 brands and 20013 models
are registered under S&L Program.

1 37 Crore LED bulbs were distributed till 315t March
2023.

1 73 lakhs LED tube-lights and 25.92 EE fans were also
distributed under UJALA programme till March 2023.
1 As on 31st March 2023, Over 1.55 million sgm of the
residential built-up area has been compliant with ENS
part 1. Around 148 training and capacity building
programs have been conducted which trained around
10000 stakeholders including Government and private

sectors.

1 Labeling program takes forward EcoNiwas Samhita.

1 Estimated energy saving potential through labeling
program is around 388 BU by year 2030.

1 As on 31st March 2023, technical assistance has been
provided to 465 buildings by the Building cells in all
states. Over 575 training and capacity-building
programs have been organized to train over 25000
various stakeholders including the government and
private sector.

1 Offices, Hospitals, Shopping malls, and BPOs are part
of this program.

180 existing commercial buildings across India have
adopted BEE Star ratings as of 31st March 2022.

I As on 31st March 2023, 79,975 agricultural pumps have
been installed.

Bureau of Energy Efficiency
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SIS SECIEE) Status as on FY 2022-23
Sub-sector Programs
(Star Rated
Pumps)
Municipality § During the financial year _2022-23, tot_al 8 lakh LED
_Lighting & MuDSM- Street Lights have been installed which had led to
ghting u (SLNP) . . .
Applian cumulative achievement as on 31st March 2023 is 1.26
ppliances Crore.
Corporate 1n 2015, the Gol established Corporate Average Fuel
Average Fuel Economy (CAFE) Norms for passenger cars. .
Economy flin August 2017,_ CAFE Norms were established for
(CAFE) Heaw_ Duty Veh_lcles (HDV) and in 2019 Norms were
established for Light Commercial Vehicles (LCV).
ffFAME | was launched in the year 2015 to promote
hybrid and electric vehicle technologies in India
1 In the First Phase of the FAME Scheme about 2.8 lakh
hybrid and electric vehicles are supported by way of
demand incentive amounting to Rs 358Crore (Approx.)
l Saving of 97 million liters of fuel and reduction of about
Transport- 242 million Kg of CO2 as on 25th January, 2022.
Road l Upgradation of Public EV charging infrastructure for

Transport Faster Adoption faster adoption of EV.
& Manufacturing f FAME Il was launched in 2019. As on 315t March 2023,
of Electric 54 OEMs under Phase-Il of FAME Scheme for availing
Vehicles (FAME)  benefit of demand incentives.
T As on 315t March 2022 sale of Electric vehicles 220117
for availing benefit of demand incentives.
ffUnder Phase II, the department of Heavy Industries
(DHI) has already sanctioned 2,877 charging stations in
68 cities across 252022-28t e
f Further, the Ministry has sanctioned 1576 charging
stations in 9 Expressways and 16 Highways and issued
LOA to selected entities accordingly.
flUnder PAT Cycle Il, 16 Zonal Railways and 6 production
PAT and Non- uniFs were included.
PAT EE ll Ing:hap ra|Iways' haye taken several steps such as -
Mission Electrification, HOG (Head-on-Generation)
Trains, 3-phase regenerative locomotives etc. - to
reduce the energy consumption in the traction segment.

Transport-

Railways Initiatives

Though it is difficult to estimate the impact of energy savings from the indirect effect of some
of the programs and schemes, the energy savings resulting directly from all programs needs
to be measured and verified to ascertain whether the programs being implemented on the
ground have the desired impact or not. In this regard, annual impact assessment of all the
schemes related to energy efficiency becomes more important than ever.

Towards this, BEE has hired the agency to undertake a comprehensive review of national and
state level schemes initiated for the adoption of energy efficiency in 2022-23 across all the
demand sectors. The coverage of national level schemes under the study is not only limited
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to BEE but also extends to energy efficiency initiatives by other organizations such as EESL,
SIDBI, ICAT, SDAs etc.

1.2. Scope of Work

This study aims to assess the impact of all the energy efficiency programmes in India, in terms
of total energy saved and reduction in the amount of CO2 emissions in 2022-23. In order to
assess the impact, following tasks were carried out under the study:

1 Review of all National level schemes pertaining to energy efficiency
1 Stakeholder consultation, data collection and verification
1 Data Analysis and report submission

As a part of this assignment, several stakeholders were consulted who were either directly or
indirectly associated with various energy efficiency measures. These meetings were
conducted to get their inputs for the specific schemes and programs that fall under their ambit,
as well as gain valuable insights on the developments that have happened during the last year
on the energy efficiency front. The list of stakeholders that were consulted is presented in
Table 4 below:

Table 4: List of major Stakeholders

BEE PAT, S&L, ECBC, Star Rated Buildings, BEE SME Program,
Residential labeling, Eco Niwas Samhita

EESL SLNP, UJALA, BEEP, AgDSM, National EV Mission

TERI GRIHA Rating System

Cll IGBC Rating System

GBCl LEED Programme

DHI FAME

ICAT CAFE Norms

SIDBI Partial Risk Sharing Facility (PRSF) Programme

UNIDO BEE-UNIDO-GEF Programme

MoMSME EESL -UNIDO -GEF 5

CEA Electricity generation data

Ministry of Railways EE initiatives in Traction and Non-traction system

In order to calculate the impact, certain assumptions have been taken in consultation with BEE
and respective stakeholders. A list of assumptions is presented in Table 5.

Table 5 : Conversions and Assumptions

1 toe = 11,630 kWh

1 Mtoe = 1 Million tonne of oil equivalent

1 MtCO2 =1 Million tonne of carbon dioxide
1 BU =1 Billion Unit =10° kWh = 1TWh

Bureau of Energy Efficiency



Impact of Energy Efficiency Measures for the Year 2022-23

1 kWh saving = 0.71 kg of carbon dioxide emission reduction®
Cost/toe® = INR 18,402

Cost/kWh'? = INR 6.29

Net energy (Total) consumption in 2022-23 = 543.58 Mtoe (P)
Net energy supply in 2022-23 = 767.17 Mtoe (P)

Electricity (Total) consumption in 2022-23= 1227 TWh
Emission factor for LPG i 63.1 tonne of CO2/ TJ

Note: With the rise in renewable energy (RE) generation, the grid emission factor has decreased to 0.71 tCO2/MWh during
the fiscal year 2022-23.

As implementation of all the schemes are mostly independent of each other, each individual
scheme has been discussed in separate sections. Chapters 2, 3, 4, 5, 6, 7, 8 and 9 discuss
about all the sector specific energy efficiency schemes/programmes. These chapters provide
overview of the schemes/ programmes and their impact due to energy savings in FY 2022-23.
Chapter 10 covers various initiatives undertaken in states by SDAs and other agencies.
Finally, chapter 11 concludes along with the way forward.

8 https://cea.nic.in/wp-content/uploads/baseline/2023/01/Approved_report_emission__2021_22.pdf

9
https://beeindia.gov.in/sites/default/files/press_releases/Ministry%200f%20Power%20notifies%20price%200f%200ne%20metric%20tonne
%200f%200il%20equivalent%20applicable%20for%20Designated%20Consumer%200f%20Second%20Cycle%200f%20Perform%2C%?20
Achieve%20and%20Trade%20%28PAT%29%20scheme..pdf

10

https://pfcindia.com/DocumentRepository/ckfinder/files/Operations/Performance_Reports_of_State_Power_Utilities/Report%200n%20Perfo
rmance%200f%20Power%20Ultilities%20-%202021-22%20%20updated%20up%20t0%20May%202023.pdf
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2. Industries

The industrial sector plays a pivotal role in the Indian economy, making a substantial

contribution to the total gross value added inthecountry . | ndustry accounts
GDP and employs over 12.1 crore people. Inthe year 2022-23, the industrial sector has grown
by 6.7%*2. Manufacturing is emerging as an integra

thanks to the performance of key sectors like automotive, engineering, cement, textiles, steel,
chemicals, pharmaceuticals, and consumer durables. The manufacturing sector of India has
the potential to reach US$ 1 trillion by 2025.13

Notably, the manufacturing segment within this sector stands out as a key player, holding the
position of the largest consumer of commercial energy in India. As this sector generates more
than a quarter of India's GDP, it simultaneously consumes about half of the available
commercial energy resources. The significance of the manufacturing industry lies not only in
its economic contribution but also in its substantial energy requirements.

The energy intensity of the manufacturing sector in India is a noteworthy aspect. This intensity
stems from the multifaceted energy demands associated with the entire production process.
From the extraction of natural resources to the conversion of these resources into raw
materials, and finally, the manufacturing of finished products, each stage requires a
considerable amount of energy. Consequently, the industrial sector can be broadly
categorized into two main segments: energy-intensive industries and light industries.
Examples of energy-intensive industries include iron and steel, chemicals, petroleum refining,
cement, aluminium, and pulp and paper. On the other hand, light industries encompass
activities such as food processing, textiles, wood products, printing and publishing, and metal
processing. It's worth highlighting that a significant majority of the energy consumed within the
industrial sector is attributed to these energy-intensive industries.

In essence, the industrial sector's role in the Indian economy is multifaceted, encompassing
economic growth, employment generation, and energy consumption. The energy-intensive

12 Source: https://prsindia.org/files/policy/policy_committee_reports/Economic%20Survey%20Summary%202022-23.pdf
13 Source: IBEF
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nature of manufacturing underscores the need for sustainable practices and efficient energy
management strategies within this crucial sector.

The major drivers for industrial energy demand are the increased demand for materials in
buildings, transportation, capital goods and infrastructure. In the FY 2022-23, the total final
Energy Consumption by the industrial sector was 5,43,585 ktoe (P). The industrial sector was
also the largest consumer of energy in the country with this sector itself using more than half,
i.e., 50.59% of the total final energy consumption.4

As depicted in the figure below, the most energy intensive industries within the industry sector
were iron and steel, which accounted for 15.29% of the industrial energy use followed by
Chemicals and petrochemicals 5.36 % and construction 2.09%.4

Sector wise Energy Consumption (KTOE)
0.15% 0.33%

5.36% Textile and leather
Iron and steel

= Paper, pulp and print

= Construction
/ 15.29% Chemical and petrochemical

0.32% = Non-ferrous metals

Figure 9:Energy Consumption by various industrial sectors in the FY 2022-23

OQur Hondble Prime Minister, Shri Narendr a
emissions by 2070 at COP 27 in Glasgow. Within one year, India has submitted its Long-Term
Low Emissions Growth Strategy indicating low carbon transition pathways in key economic
sectors. Responding to the call for increased ambition in our 2030 climate targets, India
updated its Nationally Determined Contributions in August 2022. We have embarked on far-
reaching new initiatives in renewable energy, e-mobility, ethanol blended fuels, and green
hydrogen as an alternate energy source.

Low carbon development transitions in the sector should not impact energy security, energy
access and employment. The focus will be on improving energy efficiency by the Perform,
Achieve and Trade (PAT) scheme, National Hydrogen Mission, high level of electrification in
all relevant processes and activities, enhancing material efficiency and recycling leading to
expansion of circular economy, and exploring options for hard-to-abate sectors, such as steel,
cement, aluminium and others.

Needless to say, Industrial consumers will also be the front-enders when it comes to sharing
the targets, either through regulations, or in context of global pressure and even voluntarily.
The rising quantum of energy consumed by the industrial consumers signifies the immense
potential for energy conservation across industrial sector.

14 The values are estimated based on Energy Statistics 2023, MoSPI. Final values will be published in the 2024 version of Energy Statistics
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The Bureau of Energy Efficiency (BEE) in India has established comprehensive policies aimed
at promoting energy efficiency (EE) across various sectors. Among these sectors, the
industrial segment has become a key focus for BEE, as enhancing energy efficiency within
industries plays a pivotal role in addressing the escalating issues of energy consumption and
associated carbon emissions. To address these concerns and promote sustainable
development, the Government of India introduced the National Action Plan on Climate Change
(NAPCC) in 2008, outlining a path toward low-carbon and highly resilient development.

In recent years, the drive for energy efficiency in the industrial sector has gained significant
traction, with specific policy initiatives such as the Perform, Achieve and Trade (PAT) scheme.
Perform Achieve and Trade (PAT) scheme, one of the flagship programmes of Bureau of
Energy Efficiency is aimed at improving energy efficiency in energy intensive industries. The
programme is a major contributor towards reduction in GHG gas emissions and energy
savings in the large industry sector.

To further expedite the transition toward energy efficiency in industrial sectors, BEE has
developed "User Manuals" tailored for different stakeholders participating in the PAT scheme.
These manuals are expected to serve as valuable resources, providing essential guidance for
the effective and efficient implementation of the scheme.

Recognizing the need to align with commitments made under the Nationally Determined
Contributions (NDCs), activities with climate benefits are being consolidated and aligned with
NDC goals. Consequently, the National Mission for Enhanced Energy Efficiency (NMEEE) has
undergone a revision, evolving into the "Roadmap of Sustainable and Holistic Approach to
National Energy Efficiency (ROSHANEE)." This broader version of the mission encompasses
all current and potential areas of energy efficiency across various sectors.

ROSHANEE serves as a strategic framework to strengthen NMEEE, conducting a thorough
review of existing approaches and planning a new portfolio of strategies aimed at reinforcing
energy efficiency nationwide until 2030. As part of ROSHANEE, a Specific Financing Facility
(SFC) proposal has been approved with a budget of Rs. 167 Crores, encompassing the PAT
scheme and other activities related to energy efficiency financing. This comprehensive
approach reflects a commitment to addressing energy efficiency challenges holistically,
contributing to India's sustainable and resilient development goals.

2.1. Perform, Achieve and Trade (PAT) framework

Enhancing energy efficiency in industries in order to reduce carbon emissions and to combat
against the threats of climate change is a priority concern for India. The Perform Achieve and
Trade (PAT) scheme was formulated to achieve the objective of improving energy efficiency
in energy intensive industries of India. PAT scheme is one of the key initiatives under the
National Mission for Enhanced Energy Efficiency (NMEEE) which is one of the eight national
missions under National Action Plan on Climate Change (NAPCC). The PAT scheme shares
a substantial part of the mitigation responsibility envisaged under the Nationally Determined
Contributions (NDCs) committed to the United Nations Framework Convention on Climate
Change (UNFCCCQC).

PAT is a regulatory instrument to reduce specific energy consumption in energy intensive
industries, with an associated market-based mechanism to enhance the cost effectiveness
through certification of excess energy saving which can be traded.

It has been observed in the recent years that, attempts are being made by energy intensive
industries to become more and more efficient through implementation of energy efficiency
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projects. In order to provide more encouragement to these industries and further accelerate
the process of reduction in carbon emissions, PAT scheme has been launched by the
Government of India. The energy intensive industries including the thermal power plants are
the major players in this entire scheme of PAT. PAT is a mechanism designed to achieve the
emissions reduction in energy intensive industries and revolves around the concept of
reduction in Specific Energy Consumption (SEC). It refers to the calculation of SEC in the
baseline year and projected SEC in the target year covering different forms of net energy going
into the boundary of the designated consumers' plant and the products leaving it over a
particular cycle.

As of now Ministry of Power (MoP), based on the recommendations of Bureau of Energy
Efficiency (BEE) notified industrial units and other establishments having annual energy
consumption more than the threshold in thirteen industrial sectors viz. Aluminum, Cement,
Chlor- Alkali, Fertilizer, Iron & Steel, Paper & Pulp, Thermal Power Plant, Textile, Railways,
Refineries, DISCOMs, Petrochemicals and Commercial buildings (hotels) as Designated
Consumers (DCs).

The target reduction for each DC is based on the prevailing levels of energy efficiency, so that
energy efficient units will have low target of percentage reduction, as compared to less energy
efficient units which will have higher targets. Each DC is given a mandatory target of SEC
reduction with a time period of three years from the date of notification by the Central
Government.

A robust Monitoring and Verification (M&V) process is one of the key features of the PAT
Scheme. M&V of DCs who have been notified under PAT Scheme is a process to verify the
SEC and other related parameters through verifiable means in the baseline year and in the
assessment year by empaneled accredited energy auditing firms. BEE empanels accredited
energy auditors (AEAs) especially for conducting and M&V of the DCs.

DCs which are able to achieve SEC level that are lower than their targets can receive Energy
Savings Certificates (ESCerts) for their excess savings. On the other hand, the DCs which fail
to achieve the given targets either through their own actions or through purchase of ESCerts
are liable to financial penalty under the Energy Conservation Act, 2001.

The ESCerts are to be traded at two power exchanges that is Indian Energy Exchange (IEX),
Hindustan Power Exchange (HPX) and Power Exchange India Limited (PXIL) or bought by
other units under PAT who can use them to meet their compliance requirements.

Some of the broad steps involved in commissioning and operationalizing typical PAT cycles in
industries / industry sectors are presented in Figure 10:

13
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Figure 10: Design of the PAT framework

Salient features of PAT Scheme:

1.

PAT scheme is a blend of regulatory mechanism embedded with market component as the
Designated Consumer upon complying to mandatory SEC reduction targets, their excess
energy saving is incentivized to enable trading in a market.

The SEC reduction targets are unit specific so that units are competing against their own
benchmark.

The national/sectoral energy saving targets are assigned based on their level of energy
consumption.

The saving targets are relatively assigned based on their level of efficiencies, i.e. unit which
is more efficient gets lesser target compared to the one that is relatively inefficient
recognizing the fact that the already efficient one would have lesser room for further
improvement in efficiency.

This employs a robust M&V procedure where achievements of each DC are verified with
utmost detail through an independent third party agency and thereafter again the reports
get scrutinized at various State and Central Government levels before arriving at
conclusion of their performance.
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