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ve Summary

This report presents a comprehensive assessment of thebuilding sector in Uttar Pradesh, India,
conducted under the Asia Low Carbon Buildings Transition (ALCBT) ProjeciThe report highlights the
current energy use, embodied and operationalemissions, and proposs strategies for adopting low-
carbon building practices that align with I ndiahtds

The ALCBT Projectseeks to significantly reduce greenhouse gas GHG) emissions by catalysing

nationwide transitions toward low carbon buildings in Cambodia, India, Indonesia, Thailand, and
Vietnam. Funded by the Federal Ministry for Economic Affairs and Climate Action of Germany (BMWK)
through the International Climate Initiative (IKI), the project is implemented by the Global Green
Growth Institute (GGGI), with consortium partners: the ASEAN Centre for Energy (ACE Energy

Efficiency Services Limited (EESL), and HEAT Internationaln India, the project is implemented in

Kerala, Haryana and Uttar Pradesh under the guidance of Ministry of Housing and Urban Affairs,
Government of India.

As India's most populous state, Uttar Pradesh presentdoth unique challenges and opportunities in
implementing sustainable building practices.lts diverse climate zonesH ranging from sub-Himalayan
to semi-arid regions H experience extreme temperature variations, includingincreasingly frequent and
severe heat wavesdriven by climate change. These conditions havesignificantly increased cooling
demand and airconditioning usage, especially in urban areas wherethe urban heat island effect
amplifies temperatures.

The building sector inUttar Pradesh is experiencing unprecedented growth, significantly impacting

both embodied and operational energy consumption.According to NITI Aayog,t he st at eHs ¢
building stock comprises1,443.63 million square meters of residential space and215.38 million square

meters o f commerci al space. The stateHs energy cons.
population density and rapid urbanization. Although per capita power consumption stood at only 723

kWh in 2022-23, about half the national average total energy demand remains substantial and
continues to rise. Between 2015-16 to 2023-24, operational energy consumption inUt t ar Pr ades
building sector totalled approximately 459,232 GWh, with residential buildings accounting for 78% and
commercial buildingsfor 22%. Based onNITI Aayog's operational energy data (201516 to 2023-24)

and an adjusted compound annual growth rate (CAGRYPf 6%, projected energy consumption forthe

building sector is expected to reach88,206.31 GWh by 2030, 157,963.76 GWh by 2040, and
282,889.28 GWh by 2050.

Analysis also identifieda direct correlation between operational energy consumption and builtup area,
enabling calculation of the Energy Performance Index(EPIy 32.8 kWh/sg.m/year for residential
buildings, and 68.9 kWh/sg.m/year for commercial buildings. These relatively low EPI valuesindicate
that many building stocks are not fully airconditioned and still rely on natural ventilation for comfort ,
an important consideration for future energy planning and efficiency improvements. This metric is
crucial for evaluating energy efficiency in the state.

Furthermore, the average embodied carbon emissions in Uttar Pradesh's building sectare estimated
at 583.66 kgCOHsg.m.When multiplied by the total built-up area, the total emissiondfromthes t at e Hs
building stock isapproximately 968.30 MtCOF.

With accelerated urbanization and economic growth,c onst ructi on activity in
cities is rapidly expanding. This underscores the need fora robust regulatory framework, which
currently includes the Energy Conservation Building Code (ECBC) implementationrenewable energy
integration requirements, and green building certification programs. The current status of green
buildings in the state shows growing adoption, though significant potential remains untapped. The
regulatory framework provides a foundation for sustainable construction practices, supported by
national and state-level initiatives.
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About the ALCBT Project

The Asia Low Carbon Buildings Transition (ALCBT) project is five-year, multistakeholder initiative
that seeks to significantly reduce greenhouse gas (GHG) emissions bgtalysing nationwide transitions

to Low Carbon Buildings (LCBpacrossCambodia, India, Indonesia, Thailand, and Vietnatoy 2028. The
project will institutionalize Building Carbon Assessment (BCA) tools and approaches, strengthen public
and private sector capacity, and integrate BCA into building energy codg, especially in India

The project is implemented by the Global Green Growth Institute (GGGI) in partnership with Energy
Efficiency Services Limited (EESL, India), HEAT International (Germany), and the ASEAN Centre for
Energy (ACE, Indonesia), with support from the Government oGermany through the Federal Ministry

for Economic Affairs and Climate Action (BMWAK) under the International Climate Initiative (IKI).

In India, the project is being implemented under the guidance of Ministry of Housing and Urban Affairs
(MoHUA) and targets three statesincluding Uttar Pradesh. The ALCBT projectwill develop a registry
of 600 existing and new buildings which will be futher investigated for low ¢ carbon options in 110
buildings. The Buildings Emissions Tool (BEATJeveloped under the project to assess lifecycle
emissions of buildings and will be piloted in these 110 buildings Additionally, the project will also
shortlist 22 existing buildings for retrofitting with natural refrigerants ACs. Interested building owners
can register their interest through the Eol form available on the ALCBT project website
(https://alcbt.ggai.org/ ).

The implementation of building energy codes in Uttar Pradesh represents a crucial step toward
achieving India's climate commitments. Through coordinated efforts in policy implementation, capacity
building, and stakeholder engagement, the state is positiong to demonstrate leadership in sustainable
urban development. The ALCBT project's support in developing lowcarbon buildings provides a
framework for replication across other regions, while also creating opportunities for participation in
carbon markets and achieving broader sustainability goals. The continuous support and guidance from
key government stakeholders underscore the project's importance and potential for success in
transforming the state's building sector toward a more sustainable future.

This study provides an overview, and key insights to enhance building design practices in Uttar
Pradesh. This strategic selection recognizes the state'spotential to demonstrate effective
implementation of sustainable building practices and serve as a model for other regions across India.
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1l ntroducti on and Ov

1.1 Background

In Asia, space cooling in buildings is a major factor driving futurelectricity demand and rising GHG
emissions. For instance, India's electricity demand for space cooling is projected to increase more than
fourfold to 585 TWh by 2040, while the demand in theAssociation of Southeast Asian Nations (ASEAN)
is expected to growover 3.5 times to 350 TWh by the sameperiod!. GHG emissions from buildingsrise
from various sources, including construction, material production which accounts for 25% of a
building's lifetime carbon footprint 2, and electricity use by appliances and system&otably, cooling
alone contributes about 50% of the lifetime carbon footprint, with other appliances like water heaters,
elevators, and lighting adding another 25%. Many existing buildings use outdated insulation, shading,
appliances, and systemsleading to higher emissions Adopting low-carbon building practices, such as
better insulation, optimized design, energy-efficient heating and cooling systems, and natural
refrigerants, could reduce GHG emissions byapproximately 3 Gt CO, by 2050 acrossthe target project
countries®.

In India, the building sector is highlyenergy intensive. Without consistent nationwide implementation

of energy efficiency standards, CQ emissions could increase sevenfold by 2050. India also leads
globally in peak electricity load growth, primarily driven by rising cooling demand. To address this, the
Government of India has implemented the India Cooling Action Plan (ICAP), which aims to reduce
cooling demand, transition to alternative refrigerants, and improve energy efficiency by 2038. The
greatest opportunity for significant carbon savings lies in buildings that have yet to be constructed, as
they will represent 70% of the country's urban infrastructure by 2030.

India aims to reduce emissions intensityof GDP by 45% by 2030 compared to 2005 levels, prioritizing
building energy efficiency and energy management. To support thigoal, the Energy Conservation
Building Code (ECBC)s beingenforced nationwide to encourage the construction of energy-efficient

buildings, including nearzero energy structures. There is also a growing emgsis on implementing the
ECSBC for residential buildings.

In particular, the state of Uttar Pradesh has withessed significant economic and urban growth over the

past two decades, contributing to substantial development in the built environment. With itsgrowing
population, the state's rapid urbanization has driven anexpansion in the builtup area This urban

growth has resulted in a significant increase in energy demand, making the building sector a key
contributor to the st at e#ts UttarPradashf@nergyecongumptionth&sHG) e
also seen a marked rise, with theéncreasing per capita electricity usage due to correlated demand of
household appliances & build-spaces together in the state Notably, the per capita electricity
consumption in Uttar Pradesh is relatively low compared to the national averagekor instance, in 2023,

it was reported to be 723 units per year, while the national average was @11 units per year.

In the commercial sector, electricity consumption in Uttar Pradesh has been rising steadily, reflecting

the growing demand for energy as the state#fHs ec
importance of energy efficiency in addressing this challenge. With ongoing initiatives to implement the

Energy Conservation Building Code (ECBCand Eco Niwas Samhita (ENS) promote energy efficiency

in both new and existing buildings, Uttar Pradesh is poised to contribute significantly to India's broader

climate and energy security goals.

123 Global Green Growth Institute. Asia Low Carbon Buildings Transition (ALCBT) Background Bapeary 2022.
https://alcbt.ggai.org/background -paper-asia-low-carbon-buildings-transition -alcbt-project-2/.
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1.2 State Population

Uttar Pradesh, India, ranks fourth in area and first in population. With its large and rapidly growing
population, the demand for builtenvironments is increasing swiftly. The state's building sector includes
both residential and commercial structures, and understanding these characteristics is essential to
accurately assess its energy usage, consumption patterns, and implement building code efficiently

Population Growth of Uttar Pradesh
25,00,00,000

20,00,00,000
15,00,00,000
10,00,00,000

5,00,00,000

0
1940 1950 1960 1970 1980 1990 2000 2010 2020

Figurel. PopulationGrowth in Uttar Pradesh, 1952011

The graph shows a clear upward trend and ver the past six decades, the
growth has averaged 22.16%.

1.3 Geography Details of Uttar Pradesh

Covering 2,43,286 squarekilometres, Uttar Pradesh is located in the northcentral region between
| atitudes 23°52HN and 30°24HN, and | ongikilometress 7 7 ° |
from east to west and 240kilometresf r om sout h to north, occupying 7.

Uttar Pradesh is bordered by Uttarakhand to the northwest, Haryana and Delhi to the west, Rajasthan
to the southwest, Madhya Pradesh to the south, Chhattisgarh and Jharkhand to the southeast, and
Bihar to the east. It experiences a tropical monsoon climate, with temperatures ranging from 34°C in
January to 43-48°C in May and June. The state has three distinct seasons: winter (October to February),
summer (March to mid-June), and the rainy season (June to September).

Table 1. Uttar Pradesh at aGlance

Projected Population (As d 2021) 24.34 Crores
Total Reported Area 241 Lakh ha.
Districts 75

351
Gram Panchayat 59075

12
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1.4 Climate Zone

The ECBCin India classifies climatic zones based on regional temperature, humidity, and seasonal
variations. This classification helps guide energyefficient building design suited to different climates.
Uttar Pradesh predominantly lies within the Composite Climate Zone according to theUPECBC Code,
experiencing diverse weather patterns across regions and seasons.

LEGENDS

I HoToRY
[ waRM-HUMD jl
[ cowrosi e ¢
5 [ TemPERATE "
L
6 N coo “
(Source: Report of Uttar Pradesh State Disas (Source BEE India)

Managementuthority -2024)

Figure2: Uttar PradesH.ocation and Climatic Zones

1.5 Temperature Variation in Uttar Pradesh

In April, daytime temperatures frequently exceed 40°C as the land heats up The temperature rise
across Uttar Pradesh begins in March, with some locations experiencing a difference of over 15°C
between daytime highs and nighttime lows. By late May and early June, maximum temperatures soar
beyond 46°C, leading to extremely hot summers, particularly in southwestern Uttar Pradesh
(Bundelkhand).Heat waves occur when high atmospheric pressure (3,00§7,600 meters) strengthens
and remains over an area for days or even weeks. This sinking anmeates a domelike effect, trapping
heat near the surface and preventing it from dissipating. According to the IMD, Jhansi recorded the
highest temperature in Uttar Pradesh in May 2023, reaching 46.5°C, followed by Agra at 46.0°C,
Prayagraj at 45.7°C, and Kanpur at 45.0°C. Prayagraj experienced the highest temperature, reaching
48.8°C in 20248. Additionally, the state has witnessed an observable rise in average temperaturés

1.6 Impact of Rising Temperatures on Energy Demand in Uttar
Pradesh

Theimpact of increasing temperature on cooling demand is significant. As temperatures rise, there is a
higher demand for cooling to maintain a comfortable and safe environment, especially in extremely hot
summers.

6 Uttar Pradesh New and Renewable Energy Development Agency (UPNEDAYttar Pradesh Energy Conservation Building CodeEGBC)

2018. https://upneda.org.in/MediaGallery/UP -ECBC2018-Code.pdf.
9 Uttar Pradesh State Disaster Management Authority (UPSDMA)Heat Threshold 2024

https://upsdma.up.nic.in/2024/UPSDMA_HeatThreshold_2024 _India2.pdf.
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Annual Ambient Peak Temperature Chart
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Figure3: Temperature Variation in the State of Uttar Pradesh (Source: Uttar Pradesh Heat Wave Action Plan 2024)

This increased demand for cooling puts pressure on energy systems, as higher electricity usage for

cooling leads to higher expenditures and potential issues with transmission lines and power production.

Warmer temperatures also have an impact on plant prodctivity, leading to higher electricity demand
for cooling and increased pressure on the cooling water supply.

Electricity Demand Projection from 2016-17 to 2026-27 in UP

200000
N 2016-17
150000 m2017-18
m2018-19

100000
2019-20
50000 m2020-21
m2021-22
. W 2022-23

Uttar Pradesh Electricity Demand Projection in Million Unit (MU)

(Source: 19 CEA Report)
Figure4: Electricity Demand Projection from 20147 to 2026-27 in UP

Additionally, the use of cooling systems, such as air conditioning and refrigeration, is expected to
increase in the future due to climate change. This, in turn, could lead to increased energy consumption,
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as well as potential impacts on power plant efficiency and environmental regulations regarding the
temperature of their cooling systems.

Overall, the impact of increasing temperature on cooling demand is multifaceted, with implications for
energy consumption, power production, and the environment. It is crucial to consider these impact®
understand and manage the consequences of climate change on energy systems and infrastructure

Table 2. Electricity Demand Projection from 2016-17 to 2026-27 in UP

Electricity_ Demand (Million Units

2016 -17 78,439
2017 -18 84,953
2018 -19 92,091
2019 - 20 99,564
2020 -21 1,07,507
2021 - 22 1,15,928
2022 - 23 1,23,921
2023 -24 1,31,833
2024 - 25 1,40,221
2025 - 26 1,49,120
2026 - 27 1,58,529

Awadh Shilpgram, Uttar Pradesh f

|
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2.State Profil e

2.1 Macro Level Overview of Building Stock Characteristics in Uttar
Pradesh State

A comprehensive overview of the existing building stock characteristics in theJttar Pradesh (UP),
including data on building typologies, builtup area, energy use by fuel type, and carbon emissions from
the sector is presented below. This analysis is baseon secondary data from various government
sources, research institutions, and industry associationsAlthough the overall study covers the entire
state, Noida and Lucknow have been identified as key cities with significant potential for targeted
interven tions. Noida, as a major commercial hub,and Lucknow, the state capital, host several
government and institutional buildings that may benefit from retrofit s and energy efficiency programs

2.1.1 Building Typologies and Built-up Area in Uttar Pradesh

The building stock in Uttar Pradeshis primarily composed ofresidential and commercial buildings, with
residential structures forming the majority. The total building stock has beenestimated based on the
number of consumers, with builtup area derived using connected load data from NITI Aayd§ and
parameters prescribed by Uttar Pradesh Power Corporation Limited (UPPCL) under the Electricity
Supply Code (3rd Amendment) 2005. These parameters include a connected load of 2.33 W/sq.ft for
residential buildings and 3.49 W/sq.ft for commercial buildings, adjusted by diversity factors of 0.5 and
0.75, respectively!l. Key data for residential and commercial buildings as of 20223 are summarized
below. Further detailed information and supporting excerpts are available ilPAnnexure A.

Residential Buildings Commercial Buildings

Total Residential Buildings: Total Commercial Buildings:
24.76 million 1.98 million

Total Built-up Area: 1443 Total Built-up Area: 215
million Sg.m million Sg.m

\ ”, \ A

Figure6: Number and Builtup Area of Residential and Commercial Buildings in Uttar Pradesh

Extensive research revealed a data gap ithe availability of future projections for built -up areas. To
address this, builtup areas were estimated using connected load data from NITI Aayqgalong with
parameters set by the Uttar Pradesh Power Corporation Limited (UPPCL) under the Electricity Supply
Code (3rd Amendment) 2005, covering the period from 201516 to 2022-23. Future projections for
2030, 2040, and 2050 were calculated using the CAGR methodAlthough the building sector in Uttar

10 National Institute for Transforming India (NITI Aayog). Electricity Distribution: Consumer

https://iced.niti.gov.in/energy/electricity/distribution/consumer .
11 Dakshinanchal Vidyut Vitran Nigam Limited (DVVNL). Third Amendmentj 11.8.2006.

https://www.dvvnl.org/UploadFiles/regulation/3rd%20amendment%20 -%2011.8.2006-english.pdf.
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Pradesh exhibited a 7% CAGR in buiup areas, thisrate was adjusted to 6% due to the extended
projection period. These projections provide a critical baseline for energy planning and policy
development,hel ping to align the swithantchated grawth tréridshapnd i n f r
energy demands.The formula usedfor CAGRcalculation is as follows

CAGR = [(VinaI/V begin)/\(llt)] -1

Where: Viina = Final Value[Built-up Area inmillion sg.m 022-23)]
Vhegin = Beginning Value[Built-up Area inmillion sq.m 015-16)]
t=Timein years

Table 3. Calculation Sheet of Compound Annual Growth Rate (CAGR

t (in years) ‘ Actual CAGR (in %) Perpetual CAGR (in %)

1,659.01 1,063.56 7 7% 6%

Table 4. Projected Built-up Areas (million sg.m) for Residential and Commercial Buildings in UP: 20§2050

Conservatively, the Built -up Area can be extrapolated per 6%

perpetual Growth Rate e
Built-up Area (million sq.m) for ResidentiaBuildings 2,170 3,887 6,961
Built-up Area (million sq.m) for Commercial Buildings 323 579 1,038
Projected Built-Up Areas for Residential and Commercial Buildings (203§2050)
8,000
6,961
7,000
6,000
5,000
3,887
4,000
3,000
2,170
2,000
1,038
1,000 579 —s
323 e
Oo=—=
0
2030 2040 2050
=@=DBuilt-up Area (million sg.m) for Residential Buildirg®=Built-up Area (million sq.m) for Commercial Buildings

Figure7: Projected BuiltUp Areas for Residential and Commercial Buildings (2§2050)
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2.1.2 Current Energy Use by Fuel Typesand Carbon Emissions

This section presents an analysis of the current year's energy usage in Uttar Pradesh, categorized by
fuel types, along with the corresponding carbon emissions profile for the building sectorThe state's
electricity generation predominantly relies on coal, which accounts for a substantial 2% of the total

energy mix. The remaining8% is distributed among other fuel types, including oil and gas, hydro,
nuclear, solar, small hydro, and biopower. Specifically, hydrand oil & gas each contribute 1% to the
energy mix, while lar energy accounts for 2%, reflecting a modest share in electricity generation.

These figures highlightUttar Pradesh's heavyreliance on coal and the relatively limited contribution of
renewable and alternative energy sources n t h selestricity gemndtation portfolio.

InUt t ar P buildihg sedioH feiel types aredetermined based on their percentage contribution to
total electricity generation and the overall operational energy consumption within the sector. To
provide further clarity, Table 6 presents a detailed breakdown of electricity generation by various fuel

types relevant to the building sector

Table 5. Electricity Generation by Fuel Types (in MU) 202324

Electricity Generation
RSB in MU (2023-24)

1 Coal 1,52,505.2
2 Oil & Gas 1,619.52
3 Nuclear 2,874.63
4 Hydro 850.64

5 Solar 3,971.32
6 SmallHydro 175.26

7 Bio-Power 3,055.07

(Sourcetndia Climate & Energy Dashboard (ICED), NITI Aayc

Figure 8 presents carbon emissions data for the
staterds building sector
highlighting the significant impact of high fossil fuel
demand for electricity generation. The data focuses
on the two primary fuel types that contribute most
significantly to carbon emissions. These
contributions are illustrated in the accompanying
graph to provide a clearer understanding of their
trends and impacts

In the current year, the state has witnessed a rise in
carbon emissions due to the increasing demand for
fossil fuels, specifically coal and oil & gas, to meel
electricity generation needs. The carbonemission
intensity for coal stands at 0.97 kg CBkWh, while
for oil & gas, it isat 0.46 kg COFkWh. Relevant
data and supporting references are provided in
Annexure B.

Small-Hydro
0%

Bio Power
2%

0il & Gas
1%

MCoal MOl & Gas MNuclear MHydro MSolar M Small-Hydro M Bio Power

Figure8: Energy Generation by Fuel Type (in %) 2628

Based onthe operational energy consumption for electricity generation, as detailed inTable 7, the total
carbon emissions have been calculated for the building sector. Coal, with an energy consumption of

57,20,74,40,000 kWh, contributes approximately 55.49 Mt COF, whereas oil & gas, with an energy

consumption of 62,18,20,000 kWh, accounts for a comparatively lower emission of 0.29 Mt C@& This

18
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analysis underscores the significant environmental impact of coal usage compared to oil & gas,
highlighting the need for sustainable energy solutions to mitigate emissions from the building sector.

Carbon Emissions from Coal and@uls in the State (20£2024)

160 147.29 148.68
140 126.73 -
118
190 112.1
.7
100
80
60
40
20 1.03 111 0.48 0.42 0.75
0 o > —e . —o
2019-20 2020-21 2021-22 2022-23 2023-24

—e—Coal (in Mt CO2) —#=O0il-Gas (in Mt CO2)

(Sourcetndia Climate & Eneray Dashboard (ICED), NITI Aayc
Figure9: Carbon Emissions from Coal and @is in the Stat¢2019§2024)

Table 6. Operational Energy Consumption and Carbon Emissions by Fuel Type (20224)
S. No. Fuel Type Electricity Generation in MU (2023 -24)

1 Coal 57,207.44
2 Solar 1,243.64
3 Nuclear 1,243.64
4 Bio-Power 1,243.64
5 Oil & Gas 621.82
6 Hydro 621.82

2.2 Operational Energy in the Building Sector

In 2023, the operational energy consumption in the building sector in Uttar Pradesh haseceived
significant attenton due t o t he statefHs rapid urbanization an
for 2015-16 to 2023-24 are taken from NITI Aayog (India Climate & Energy Dashboard) the state has

been actively implementing measures to improve energy efficiency in buildings.

Uttar Pradesh has adopted the EEBC, which sets minimum energy performance standards for new
commercial buildings. This initiative has led to substantial energy savingsFor instance, buildings
compliant with the ECSBC have shown significant reductions in energy consumption, contributing to
thest at eds overall &nergy efficiency goal s

2Kashish Shah and Aditya Lolla. Uttar Pradesh: A St at ean@FiranciBlcal f or

Analysis (IEEFA) and Ember, December 202https://ieefa.org/wp -content/uploads/2021/12/Uttar -Pradesh_AState-Critical -for -Indias-
Energy-Transition_December-2021.pdf.

19


https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf
https://ieefa.org/wp-content/uploads/2021/12/Uttar-Pradesh_A-State-Critical-for-Indias-Energy-Transition_December-2021.pdf

Building Sector Overview Wttar Pradeshindia

Moreover, the state also focuseson integrating renewable energy sources, such as solar power, to meet
its future energy needs.This is part of a broader strategy to reduce reliance on coal and improve the
financial and operational per®f ormance of the stat

2.2.1 Operational Energy Consumption in Current Scenario

According to NITI Aayog, the cumulative operational energy consumption for residential and
commercial buildings in Uttar Pradeshbetween 2015-16 and 2023-24 is approximately 4,59,232 GWh.
Of this total, residential buildings account for 78%, while commercial buildings contribute 22%A
category-wise breakdown of energy consumption is detailed in Tabl&.

Table 7. Total Operational Energy Consumption Pattern inUP Building Sector: 2015-2024

SN0 mungTyaagy OO Opemenal ey Tom Opmetend Ereay
1 Residential Buildings 78% 3,56,639.81
2 Commercial Buildings 22% 1,02,592.19
Total Consumption (GWh) 459,232

Based on the data provided, the EnergyPerformance Index (EPI), expressed in kWh/sq.m/year, is
presented in Table 8 It represents the annual energy consumption per square meter of the estimated
built -up area. This metric serves as a crucial indicator for assessing energy efficiency within the state's
building sector.

Table 8. Operational Energy Consumption Pattern in UPs Building Sector: 202324

o % Of Total Operational Energy Total Operational Energy
el 1 aelle )y Consumption Consumption (GWh)
1 Residential Buildings 76% 47,322.34
2 Commercial Buildings 24% 14,859.66
Total Consumption (GWh) 62,182

Based on the data provided, the Energy Performance Index (EPI), expressed in kWhistyear, is
presented in Table9. It represents the annual energy consumption per square meter othe estimated
built -up area. This metric serves as a crucial indicator for assessing energy efficiency within the state's
building sector.

Table 9. Energy Performance Index (EPI) for Residential and Commercial Buildings in Uttar Pradesh

Building Built-up Area Operational Energy EPI
Typology (in million sq.m) Consumption (in kwh) (in kWh/sq.m/year)
1 Residential 1443 47322340000 32.8
Buildings
2 Commercial 215 14859660000 68.9
Buildings

13 Elets eGov. UP Leading the Energy Transition. December 23, 2022ttps://egov.eletsonline.com/2022/12/up -leading-the-energy-
transition/ .
14 National Institute for Transforming India (NITI Aayog). Electricity Distribution: Consumer.

https://iced.niti.gov.in/energy/electricity/distribution/consumer .
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2.2.2 Future Projections

Extensive researchidentified a gap in data on future projections for operational energy consumption.
To address thisNITI Aayog's data on operational energy consumptiorfor the period 2015-16 to 2023-
24 was usedto calculate future projections for 2030, 2040, and 2050, using the CAGR method. While
the building sector in Uttar Pradesh shows a 7% CAGR in operational energy consumptioadjusted
this to 6% due to the long projection period. These projections provide a baseline to guide energy
planning and policy development, ensuring the bilding sector's infrastructure can accommodate
anticipated growth. The formulas used to calculate the CAGHS as follows

CAGR = [(VinalN begin)/\(llt)] -1

Where, Vinal = Final Value[Operational Energy Consumption inmillion kWh (2023-24)]
Vhegin = Beginning Value[Operational Energy Consumption inmillion kWh (2015-16)]
t = Time in years

Table 10. Calculation Sheet of Compound Annual Growth Rate (CAGR)

Vbegin t (in years) Actual CAGR (in %) Perpetual CAGR (in %)

62,182 37,100.05 8 7% 6%

Table 11. Projected Operational Energy Consumption (GWh) for Residential and Commercial Buildings in UP:
2030¢2050

Conservatively, the Energy

Consumption can be extrapolated per
6% perpetual Growth Rate

Energy Consumption (GWh) for 67,127.6 1,20,215 215,287
Residential Buildings

Energy Consumption (GWh) for 21 078.71 37 748.76 67 602.28
Commercial Buildings mhe (7. ,602.

Projected Operational Energy Consumption in Residential and Commercial
Buildings (2030-2050)

2,50,000.00
2,15,287
2,00,000.00
1,50,000.00
1,00,000.00
67,127.60 67,602.28
50,000.00 37,748.76
21,078.71
pu—
0.00
2030 2040 2050

=== Fnergy Consumption (GWh) for Residential Buildings ==@==Energy Consumption (GWh) for Commercial Buildings

Figurel0 : ProjectedOperational Energy Consumption in Residential and Commercial Buildings (82860)
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2.3 Embodied Energy in Building Sector

Embodied energy refers to the total energy needed to extract, process, transport, and manufacture
building materials.As one of Asi a#fs Uttarftadeshbgs an estensive anttverse s ,
building stock, which significantly contributes to embodied energy demand. Across India,
approximately 25% of the count r yGHS engssionsnare ligkedean er gy
the production of building materials alone'®.

I n 2019, Il ndi afs buil di ng USB 126 billioa,lcantributingl 8stb they wa s
national GDP16'°, and ranking asthe second-largest employment sector after agriculture. Commonly

used onventional materials in the industry include cement, steel,aluminium, and glass, among others.

Table 12 below provides detailed information on the embodied energy of commonly used building
materials in India.

Table 12. Current Embodied Energy Consumption Pattern

Common Building Embodied Energy
Materials (kcal/Kg) Plywood m
Bricks 717.08 Gypsum Plaster| A
AAC Block 836.52 n Dil &&mlAo0NEX
oc ) < . L
= t2f
S ea uA,ﬁ SAX
Concrete Blocks 167.30 Tt 2t e dzNOnimiemieX
=
Concrete 262.91 o Glass m
=
Cement 1529.64 S PVC mmm
2 Alumi |
Mild Steel 6309.75 @ e
: ) Mild Steel mm
Aluminum 66921.61 g Cement 1
PVC 18451.24 8 Concrete
Glass 3585.09 Concrete Blocks
Polyurethane Insulation 28680.69 AAC Block
Bricks 1
Polystyrene Insulation 20315.49
Glass fibre Insulation 6692.16 Embodied Energy (kcal/Kg)
BT #EEED 430.21 Figurell: Embodied Energy of Common Building Mater
Plywood 3585.09 (in keallkg)

According to data provided by India in its Third Biennial Update Report (BUR) submitted to the
UNFCCC on February 20, 2021, the building and construction sector accounts for 32% of the total
national GHG emissions inventory, encompassing both operational and embodied emissions. Global
trends in embodied and operational emissions, as reported by Ardtecture 2030, show that in 2020,
emissions were distributed as 24% embodied and 76% operational.However, this distribution is
projected to shift to 49% embodied and 51% operational by 2050.

In comparison, | n d icuer&hs scenario, asoutlined in the Alliance for an EnergyEfficient Economy
(AEEE) report®, indicates a 40% embodied and 60% operational share of emissions within the sector.
It is assumed that the distribution of embodied and operational energy closely aligns with the split
observed in emissions. Additionally, it is projected that by 2050, Indis embodied and operational

15 EU-India Clean Energy and Climate Partnership (CECP). Report on Low Embodied Energy Building Materiditps://www.cecp -
eu.in/uploads/documents/events/63/EU_India_ CECP_RI_report_on_low_embodied_energy_building_materials.pdf

Al li ance for an Energy Efficient Economy ( AEE Eitps:/agee.o/tatklingg-g Embodi ed
embodied-carbon-from -indias-building-sector/.
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emissions in the building and construction sector willalign with global patterns, reaching49% embodied
and 51% operational. Based on these assumptions, the following chart illustrates the estimated
embodied energy values for 2024 and 2050.

Embodied Energy vs Operational Energy (GWh)
90,00,000.00
80,00,000.00
70,00,000.00
60,00,000.00
50,00,000.00

40,00,000.00

30,00,000.00

20,00,000.00 37,46,261.30
10,00,000.00
3,06,154.67

2024 2050

Embodied Energy  m Operational Energy

Figure12: Comparison of Embodied Energy and Operational Energy in India's Building Sector (GWh) for 2024 and 20:

2.3.1 Embodied Carbon Emissioni n Ut t ar Pradesh#Hs Buil ding Sec

Based on secondary research, the average embodied carbon emissions in the building sector amount to
583.66 kgCOFper square metert’. Using this data, the total embodied carbon emissionfor the sector
are calculated by multiplying the total built -up area by the average emissions rate (kgCRsg.m). As
indicated in Table 13, the total embodied carbon emissions inUt t ar P buiddihg setidramount

to 968.30 MtCO R

Table 13. Summary of Total Embodied Carbon Emissions in the Building Sector in UP

Total Built -up Area Embodied Carbon Emission Embodied Carbon Emission

(in million sg.m) (in kgCO2/sg.m) (in MtCO2)

1659 583.66 968.30

2.3.2 Strategies to Minimize Embodied Energy

Reducing embodied energy in the building sector involves implementing targeted strategies
throughout the design, construction, and operational phases. By adopting these measures, the building
sector in Uttar Pradesh can significantlyreduce embodied energy consumption,thereby promoting
more sustainable and energyefficient construction practices. Key approaches include:

17 Jeffy George and Jeevan Jacob. "Assessment and Reduction of Embodied Carbon in Buildings." International Research Journal of
Engineering and Technology 5, no. 4 (April 2018): 477J86. https://www.irjet.net/archives/V5/i4/IRJET -V5141057.pdf .
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Use Low-Embodied Energy Materials: Choosematerials that require less
energy to produce, such as recycled steel, bamboo, and locafipurced
materials.

Material Selection :
Recycled and Reused Materials Incorporate recycled content and reuse

materials from demolished buildings to reduce the need for new
materials*®.

Optimize Building Design : Design buildings to use fewer materials without
compromising structural integrity , including efficient space planning and

Efficient Design minimizing waste.

Modular Construction : Utilize prefabricated and modular construction
methods can reduce waste and improve material efficiency’.

Reduce Waste: Implement construction practices that minimize waste,
such as precise cutting and efficient use ofnaterials®.

Energy-Efficient Construction Equipment : Use energyefficient
machinery and equipment during construction to lower energy
consumption.

Conduct Lifecycle Assessments (LCA) Evaluate the environmental impact
Fii=le PSS ie of materials and construction methods overtheb ui | di ng#Hs | i
identify areas for improvement.

Construction
Practices

Energy Conservation
and Sustainable
Building Code
(ECSBC)

Adopt ECBCStandards: Ensure compliance with the Uttar Pradesh Energy
Conservation Building Code (UPECBC), which sets minimum energy
efficiency standards for buildings'®.

Green Building Technologies: Implement technologies such as green roofs
solar panels, and energyefficient HYAC systems to reduce operational
energy, indirectly lowering embodied energy-.

Innovative
Technologies

2.4 Resource Requirements

The increasing builtup area in the state significantly impacts both operational and embodiednergy
consumption. As urban development expands, energy demand grows, leading to a corresponding rise in
fossil fuel consumption. This is particularly critical for Uttar Pradesh, where electricity generation
heavily depends on fossil fuel8l92% from coal and 1% from oil and gas.

This reliance on fossil fuels not only drives higher consumption in the present but also poses a significant
challenge for the future, especially duringpeak summer months when electricity demandis at its
highest. This increasng demand places immense pressure on power generation plants, exacerbating the
consumption of finite resources and escalating carbon emissions in the state and the environment.

Given that the building sector is one of the largest contributors to carbon emissions, adopting
sustainable practices in the built environment is imperative. Transitioning to energyefficient designs,
renewable energy sources, and lowcarbon construction materials can help mitigate environmental
impact and pave the way for a more sustainable future.

The future projection of operational energy consumption is closely tied to fossil fuel consumption for
electricity generation. To estimate this, the CAGR methodwas applied assuming a growth rate of 6%.

18 Natural Resources Defense Council (NRDC). Energ$@aving Building Codes: A Case Study.

https://www.nrdc.org/sites/default/files/energy -saving-building-codes-case-study-202011.pdf.
1%High Performing Buildings Magazine. EcoCommercial Building, Noida, Uttar Pradesh, India.

https://hpbmagazine.org/content/uploads/2020/04/13F -EcoCommerciatBuilding-Noida-Uttar -PradeshIndia.pdf.
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Additionally, fossil fuel consumption growth was aligned with the same 6% rate, reflecting the
correlation between operational energy demand and fossil fuelusage n t he st ateHs ener

Based on these assumptions, projected futurelectricity generation from fossil fuel has been calculated
to account for the anticipated increase in energy demand. Thee detailed projections are presented in
Table 14, providing insights into the growingdependency on fossil fuels and the associated implications
for energy planning and environmental sustainability.

Table 14. Projected Electricity Generation by Fuel Type (in MU): 2032050
Electricity Generation (in MU)

Fuel Type 2030
1 Coal 81,149.9 1,45,327.02 2,60,258.6
2 Oil & Gas 882.06 1,579.64 2,828.9

The data above clearly illustratesa steady increase in electricity generation from fossil fuels over time.
This growing dependency directly leadsto higher fossil fuel consumption, posing a significant challenge
to achieving sustainability goals andne e t i n g committhénttdingt-zero emissions by 2070.

The continued reliance on coal and oil & gas for energy generation not only intensifies resource
depletion but also exacerbates environmental issues, includingncreasing GHGemissions. This trend
highlights the urgent need to transition toward cleaner energy sources andidopt sustainable practices
to reduce dependence on fossil fuels and align with longerm climate targets.

2.5 Analysis of the Building Sector in Uttar Pradesh
2.5.1 Key SubSectors

Residential Construction: This includes the development of
housing projects, both affordable and luxury. The demand for
residential properties is driven by the state’s growing population
and urbanization

Commercial Construction: This involves the construction of
office spaces, shopping malls, hotels, and other commercial
establishments. The growth in this sub-sector is linked to the
state’s economic development and increasing business
activities.

Industrial Construction: This includes the building of factories,
warehouses, and other industrial facilities. Uttar Pradesh’s
industrial growth, particularly in sectors like manufacturing and
logistics, fuels this sub-sector.
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2.5.2 Building Cataloguing
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Different administrative bodies classify buildings in Uttar Pradesh in various ways. Table 16 shows@mparative classification of buildings as
defined by different administrative departments.

Table 15. Classification of Buildings by Various Administrative Bodies in Uttar Pradesh

R

w

g ==z

s

W

MoHUA (Model Building Bye Laws)

Residential

One or more family dwellings

Apartment buildings

Flats

Private garages of abovementioned buildings
Hostels

Hotels with lodging services

Educational

Buildings exclusively used for a school or
college

Buildings for educational use

Research institutions

Accommodation for essential staff at
educational institution

Buildings used as hostel for educational
institution

Institutional

Dharamshalas

Hospitals

Sanatoria

Custodial and penal institutionsHjails, prisons,
mental hospitals, houses of correction and
detention, reformatories, etc.

Assembly

Buildings used for assembly of people for

recreational activities, wedding, fithess, sports,

worship, transport, etc.

BIS (National Building
Code)
Residential Buildings

N Lodging and rooming
houses

One- or two -family
private dwellings
Dormitories
Apartment buildings
Hotels

Starred hotels

2z T =2

Educational Buildings

W  Schools up to senior
secondary level

W All others/training
institutions

Institutional Buildings

W Hospitals and sanatoria

W Custodial institutions
W Penal and mental
institutions

Assembly Buildings

W Buildings having a
theatrical purpose or
showing motion
pictures or any other
stage and fixedseats

W Buildings used for

assembly of people for

recreational activities,

CEA

Domestic
Commercial
Industrial (Low -
Voltage (LV) &
Medium -Voltage
(MV))

Industrial (High -
Voltage (HV))

Public lighting
Traction
Agriculture Public
water works
Miscellaneous

BEE (ECBC)

Hospitality

W  Star hotel
W No star hotel
W Resort

Educational
W College
W  University
W Institution
W  School

Healthcare

W Hospital

W  Outpatient
healthcare

Shopping

complex

W  Shopping
mall

W Stand-alone
retail

W Open gallery
mall

W  Super market

Business

W Large office
(>30,000
square

DISCOMs

Domestic Non-
domestic Industrial
Agriculture Public
Utilities Others

(This is an indicative
list, as the
categorization
varies across
DISCOMs
throughout the
country)

ULBs

Banquet Hall
Hotel

Hospital

Guest House
Medical College
Shopping
Complex
Restaurant
Railway Station
Etc.

(This is an
indicative list, as
the
categorization
varies across
ULBs
throughout the
country)
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wedding, worship,

Business transport, sports,

W Offices, banks, professional establishments, fitness, etc.
court houses, etc., if their principal functionis W Buildings with mixed
transaction of business and/or record/ assembly and
bookkeeping. mercantile purpose

Mercantile

W Building or part thereof used for wholesale or
retail activities, including office, storage, and
service facilities incidental thereto and located
in the same building

Industrial

W Assembly plants, laboratories, power plants,
refineries, gas plants, mills, dairiesfactories,
etc.

Storage

W Building used as a warehouse, cold storage unit
freight depot, transit shed, storehouse, public
garage, hangar, truck terminal, grain elevator,
barn, or stable

Hazardous

W  Building or part thereof used for storage,
handling, manufacture of hazardous materials
like explosives, etc.

Mixed land use
W  Building partly used for non-residential
activities and partly for residential purpose

Wholesale establishment
W Establishment wholly or partly engaged in
wholesale trade andmanufacture
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metres
(m"2))
Medium
office
(10,000 ¢
30,000 m"2)
Small office
(<10,000m?)

Assembly

w
W
W

Multiplex
Theatre
Building used
for transport
services

Mixed use
building
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2.5.3 About Uttar Pradesh Real Estate Regulatory Authority (UPRERA)

The Uttar Pradesh Real Estate Regulatory Authority (UPRERA) is a regulatory body established under

the Real Estate (Regulation and Development) Act, 2016, aimed at promoting transparency,
accountability, and ef fi ci encyUPRHERA éhsurea that real estdte s h A s
projects are properly registered, safeguards the interests of homebuyers, and provides a platform for
grievance redressal. It regulates both residential and commercial real estate projects, ensuring
adherence to rules andtimelines, thereby fostering trust and fair practices within the real estate

market. Under UPRERA, a real estate project must be registered if:

9 the area of land proposed for developmentexceeds 500 square meters, or
9 the project involves the construction of more than eight apartments .

This requirement ensures that even relatively smallscale projects are regulated, promoting
transparency and protecting the interests of buyers?® Table 16 shows different types of real estate
projects under UPRERA: Residential, Commercial, and Mixed.

Table 16. Projects Registered Under UPRERA

S. No. Project Type Number of Projects Registered
1 Residential 2873
2 Commercial 514
3 Mixed 56

Sourcehttps://www.up-rera.in/projects

The pie chart shows the distribution of building projects in Uttar Pradesh, categorized by their type:
residential, commercial, and mixed. Breakdown of the information presented in the pie chart:

1 Residential: This category represents 83% of the Mixed
total projects. This suggests that the majority of commereel
building activity in the region is focused on ‘
residential construction, such as apartments,
houses, etc.

1 Commercial: This category accounts for 15% of
the projects. Commercial buildings include
offices, retail spaces, and institutional facilities.

Residential

83%

1 Mixed: This category represents 2% of the « Residential = Commercial = Mixed
projects. Mixed-use developments combine
residential and commercial components in a Figure13: Distribution of building projects in Uttar Pradest
single building or complex.

The chart and Table 6 indicate that residential construction is the dominant sector in the region as per
the UPRERA, followed by commercial and mixedise developments. This information is useful for
understanding the local real estate market, economic trends, and infrastructure needs.

- As per the Uttar Pradesh Real Estate Regulatory Authority (UPRERA}here aremore than 1,500
developers available

- As per Uttar Pradesh Real Estate Regulatory Authority (UPRERAbhe total projects registered are
more than 3000 (2011 § till date)

20 yttar Pradesh Real Estate Regulatory Authority (URRERA). Official Website https://www.up -rera.in/index.
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2.5.4 About the Key Roles of the UPAVP, UPNEDA and DoEFCC in Uttar Pradesh

The Uttar Pradesh Housing & Development Board (UPAVP)Uttar Pradesh New and Renewable Energy
Development Agency (UPNEDA) and theDepartment of Environment, Forest and Climate Change

(DoEFCC) in Uttar Pradesh play key roles in promoting sustainable development and environmental
conservation, as follows;

Uttar Pradesh Housing & Development Board (UPAVP)

9 Affordable Housing Provision: UPAV develops and allocates housing schemes for various
income groups, with a special focus on the economically weaker sections and lower middle
classs. It is also in charge of ®ecuting the UP Awas Vikas Housing Scheme, ensuring
transparent allocation of homes through computerized lotteries.

1 Urban Planning and Development: UPAV is responsible for planning design, andconstruction
of residential colonies, townships, and urban infrastructure projects throughout Uttar Pradesh.

1 Project Execution : UPAV, handles construction works for government departments, including
health and education projects, district headquarters, hospitals, and office buildingsand
develops market areas and public facilities as part of township planning.

1 Quality and Innovation : Maintains high standards through its own quality control manuals and
laboratories. Adopts modern management techniques and innovative construction methods for
faster, cost-effective development.

9 Land Acquisition and Resource Mobilization : Acquires land for urban projects, often through
direct negotiation with landowners for efficiency. Mobilizes resources through loans and
partnerships with financial institutions to fund large -scale projects.

1 Public Grievance Redressal Operates a public redressal system for allottees and landowners,
ensuring prompt resolution of issues.

1 Support for Government Schemes: Implements central and state government housing and
urban development schemes as directed.

UPNEDA (Uttar Pradesh New and Renewable Energy Development Agency)

)l
)l

Promotion of Renewable Energy: UPNEDA is the nodal agency responsible for promoting
renewable energy in Uttar Pradesh, including solar, wind, biomass, and small hydroelectric projects.
Policy Implementation : It implements state and central government policies related to renewable
energy, energy efficiency, and clean energy technologies.

Awareness and Training: UPNEDA conducts training programs and awareness campaigns to
promote the use of renewable energy technologies among the public, institutions, and industries.
Project Facilitation : The agency facilitates the establishment of renewable energy projects by
providing subsidies, incentives, and technical support.

Energy Conservation: UPNEDA also focuses on energgfficiency initiatives and conducts energy
audits for various sectors.

DoEFCC (Department of Environment, Forest and Climate Change)

1

Environmental Protection : DOEFCC is responsible for environmental protection and conservation
in Uttar Pradesh. It works on maintaining ecological balance, mitigating pollution, and enforcing
environmental regulations.

Climate Change Mitigation : The department leads climate change initiatives by developing action
plans and policies to address the impacts of climate change and reduce carbon emissions.

Forest Management: DOEFCC oversees forest conservation, afforestation, and biodiversity
protection in the state. It also enforces laws related to forest management and wildlife
conservation.

Environmental Impact Assessments (EIA) The department reviews and approves projects that
require environmental clearances, ensuring that development is sustainable and minimizes
ecological harm.
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1 Public Awareness: DOEFCC raises public awareness about environmental issues and encourages
participation in conservation efforts, often collaborating with other agencies and NGOs.

Both agencies collaborate on initiatives like sustainable urban development, energy efficiency, and
building resilience to climate change in Uttar Pradesh.

2.5.5 Certified Green Buildings in Uttar Pradesh

In Uttar Pradesh, a total of 364 buildings have been certified as green buildings by various agencies as
of 2023. The following table outlines the details of these certifications, highlighting the number of
projects and the total built-up area approved by each certification agency*

1. ASSOCHAM (GEM)Green and Ecefriendly Movement (GEM), certified a total of 10 projects,
covering a built-up area of 2,94,928 square meters.

2. LEED (Leadership in Energy and Environmental Design)t is a widely recognized certification,
and in Uttar Pradesh, 85 projects have been certified under this scheme, with a total built up area o
22,31,343 square meters.

3. GRIHA (Green Rating for Integrated Habitat Assessment):It is a national green building rating
system in India, has certified 21 projects in Uttar Pradesh, covering 2,51,230 square meters of built
up area.

4. |GBC (Indian Green Building Council)it has the largest number of certified projects in Uttar
Pradesh, with 248 projects totaling a builtup area of 1,13,57,374 square meters.

Table 17. List of certified green buildings in Uttar Pradesh

S. No. Certification Agency Number of Projects Percentage Built -up area (sg.m)
1 ASSOCHAM (GEM) 10 2% 2,94,928
2 LEED 85 16% 22,31,343
3 GRIHA 21 2% 2,51,230
4 IGBC 248 80% 1,13,57,374

Table 17 shows that in Uttar Pradesh, various green building certification agencies have certified a
significant number of projects. IGBC leads in both the number of projects and the bullup area,
indicating its strong presence in the stateHs
substantial number of projects, while GRIHA and ASSOCHAMGEM) have certified fewer projects but
still contribute to the state's green building initiatives.

21 Uttar Pradesh New and Renewable Energy Development Agency (UPNEDA). GBM Report 1.
https://www.upneda.org.in/MediaGallery/GBMR1.pdf .
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Figurel5: Regional Pattern of Urbanization in Uttar Pradesh22

2.5.6 KeyTrends and Drivers

f Population Growth: Uttar Pradesh, with over 200 million inhabitants?®, continues to

experience rapid population growth, driving housing demand.

9 Urbanization: The state has seen significant urban migration, contributing to increased demand

for affordable housing.

1 Infrastructure Development: Government initiatives like the Smart Cities Mission have driven

demand for commercial buildings and mixeduse projects.

T Government Initiatives: Incentives such as tax benefits and subsidized loans encourage

residential construction.

1 Rise of Affordable Housing: Developers focus on affordable housing projects for lowerincome

groups.

1 Environmental Sustainability: Increasing adoption of eccfriendly technologies and materials

in construction.

2 Uttar Pradesh State Disaster Management Authority (UPSDMA). Heat Wave Action Plan 2024.
https://upsdma.up.nic.in/2024/Heat_Wave_Action_Plan_2024.pdf
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SUrbani zati on & Econ

The PRS Legislative Research projects Uttar Pradesh's Gross State Domestic Product (GSDP) for 2023
24 at 24.39 lakh crore?*, while other sources, such as the Times of India, estimate it at25.48 lakh
crore.® The construction sectorH especially residential and healthcare projects$i has played a key role
in driving economic growth in the state. This sector's expansion has been essential to infrastructure
development, fuelling economic transformation and job creatian in Uttar Pradesh.

Economic Growth and Employment

The construction sector significantly impacts Uttar Pradesh's economy by contributing to the GSDP
andjobcr eati on. The staterHs emphasis on inf rlaagest ruct
contributor to India's GDP. The industry generates substantial employment opportunities, both directly

and indirectly, by employing a wide range of skilled and unsked workers, thereby playing a crucial role

in reducing unemployment and poverty in the state?5:2

Urbanization and Infrastructure Development

Rapid urbanization in cities like Noida, Greater Noida, Ghaziabad, and Lucknow has drivémcreased
demand for residential and commercial buildings, further fuelling the construction industry and
stimulating economic activity. Major infrastructure projects, including the Ganga Expressway and
various metro rail initiatives, have significantly erhanced connectivity and further boosted regional
economic growth.282°

Investment and Real Estate Development

Uttar Pradesh has attracted significant investments in the real estate sector, with investment proposals
worth 40 lakh crore received through the Global Investors Summit 2023, thereby spurring economic
growth and development. The real estate market, particularly in Noida and Greater Noida, has seen
substantial growth. However, challenges such as stalled housing pjects due to cashflow
mismanagement and execution issues have also been notég®!

Challenges and Opportunities

Stalled housing projects in major cities have affected the real estate market and economic stability,

highlighting the need to address these challenges for sustained growth. These stalled developments
highlight broader challenges related to project financing, regulatory processes, and execution capacity

in the construction sector. At the same time, there is a growing emphasis on sustainable building

2 PRS Legislative ResearciUttar Pradesh State Budget Analysis 2028. https://prsindia.org/files/budget/budget_state/uttar -
pradesh/2023/State_Budget_Analysis_202324_UP.pdf

BTimes of I ndia. " Utt a2548Lakh Grersih2023245'SUyR0, d4s e t o
https://timesofindia.indiatimes.com/city/lucknow/uttar _-pradesh-gsdp-growth -in-2023 -24/articleshow/111874583.cms .

% Financial Express. "Infrastructure Boom in Uttar Pradesh: Rail, Road, Metr@ Yogi's State Is Shining; It Is Now the Secontargest
Contributor to I ndi a#fs GDP; Sur p a shits:Awwilfimandialexprésa am/businesBisfrastructure ¢ 18,
infrastructure -boom-in-uttar -pradesh-rail-road-metro -yogis-state-is-shining-it -is-now-the-second-largest-contributor -to-indias-gdp-
surpassestamil-nadu-3341435/ .

NY

27 Hindustan Times. ‘Infrastructure Has Made Rapid Progress in U.P. in Past Six Years: Yogi" August 30, 2023.
https://www.hindustantimes.com/cities/lucknow -news/rapid-infrastructure -progress-in-uttar -pradesh-under-yogi-adityanath -s-

leadership-ficci-meeting-highlights-growth -101693335298575.html .

2 The Economic Times. "As Many as 378 Housing Projects with 1.46 Lakh Units Stalled in 5 UP Cities: PropEquity." September @42
https://economictimes.indiatimes.com/industry/services/property -/-cstruction/as -many-as-378-housing-projects-with -1-46-lakh-units-
stalled-in-5-up-cities-propequity/articleshow/113168793.cms .

2 Hindustan Times. "Rapid Infrastructure Progress in Uttar Pradesh Under Yogi Adityanath’'s Leadership: FICCI Meeting HighlightSrowth,"
https://www.hindustantimes.com/cities/lucknow -news/rapid-infrastructure -progress-in-uttar -pradesh-under-yogi-adityanath -s-

leadership-ficci-meeting-highlights-growth -101693335298575.html .

%0 Financial Express. "Infrastructure Boom in Uttar Pradesh: Rail, Road, Metro; Yogi's State is Shining, Now the Secdratgest Contributor to
India's GDP, Surpassing Tamil Nadulittps://www.financialexpress.com/business/infrastructure -infrastructure -boom-in-uttar -pradesh-rail -
road-metro -yogis-state-is-shining-it -is-now-the-second-largest-contributor -to-indias-gdp-surpassestamil-nadu-3341435/ .

31 The Economic Times. "As Many as 378 Housing Projects with 1.46 Lakh Units Stalled in 5 UP Cities: PropEquity." September @42
https://economictimes.indiatimes.com/industry/services/property -/-cstruction/as -many-as-378-housing-projects-with -1-46-lakh-units-
stalled-in-5-up-cities-propequity/articleshow/113168793.cms .
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practices and green construction, which can offer longterm economic and environmental
benefits 3233

3.1 Major Project Owners

The top 20 project owners account for over 42% of the total project value in the North Zone. Key
players specific to UP state are:

Table 18. Major Public Sector Project Owners**

Proiect Construction Construction % By
Company Name ) Area (million - Value (INR- Construction
Nos.
sq.ft) Crore) Value
Public Works Department, o
! Uttar Pradesh (UPPWD) a4 25.10 9,741 5.63%
Central Public Works 0
2 Department (CPWD) 88 23.59 8,755 5.06%
3 Ministry of Hous_lng and Urban 7 13.65 8,905 514%
Affairs
Il ndi aAs regul atory and policy framework for t he

government initiatives aimed at promoting sustainable development, energy efficiency, and
environmental protection.

3.2 Major Construction Activities in the North Zone

Uttar Pradesh leads the North Zone in terms of construction activity, with a total of 446 building

projects, covering 156.20 million square feet and valued at INR 61,042 crore. This accounts for
35.25% of the total buil ding project value in the
to construction development across various sectors. The residential sector leads with 34.75% of the

total projects, highlighting Ut t ar Pradeshts focus on addressing
population. The healthcare sector comes next, representing 19.51% of the projects, underscoring the
statefHs emphasis on enhancing medical*facilities

Hospital, Uttar: Pradesh

. /ind / /|
taIIed in-5-up-cities- grogegu|g(/art|cleshow/113168793 cms
33 The Flnan(:|a| Express "Industrial and Infrastructural Growth in UP a Perfect Model for Other States to Follow." March 11, 2.

foIIow 3421143/
34 Biltrax Media. "Navigating Building Construction Trends in India's North Zone: FY 202324." July 15, 2024.
https://media.biltrax.com/navigating -building-construction -trends-in-indias-north -zone-fy-2023-24/.

33


https://economictimes.indiatimes.com/industry/services/property-/-cstruction/as-many-as-378-housing-projects-with-1-46-lakh-units-stalled-in-5-up-cities-propequity/articleshow/113168793.cms
https://economictimes.indiatimes.com/industry/services/property-/-cstruction/as-many-as-378-housing-projects-with-1-46-lakh-units-stalled-in-5-up-cities-propequity/articleshow/113168793.cms
https://www.financialexpress.com/policy/economy-industrial-and-infrastructural-growth-in-up-a-perfect-model-for-other-states-to-follow-3421143/
https://www.financialexpress.com/policy/economy-industrial-and-infrastructural-growth-in-up-a-perfect-model-for-other-states-to-follow-3421143/
https://media.biltrax.com/navigating-building-construction-trends-in-indias-north-zone-fy-2023-24/

4Regul at or yk Fr amewo

4.1 Uttar Pradesh Key Initiatives and Policies

Uttar Pradesh Energy Conservation and Sustainable Building Code (UPECSBC)

Objective: To ensure energy efficiency in new commercial buildings by setting minimum energy
performance standards.

Key Features: Compliance with thermal performance, lighting, electrical, and HVAC systems to
reduce energy consumption.

Solar Power Policy, 2022

Obijective: To promote the use of solar energy, aiming for 22 GW of installed solar capacity
by 2026-27.

Key Features: Incentives for rooftop solar installations, subsidies for residential solar projects,
and mandatory solar installations on government buildings.

State Action Plan on Climate Change (SAPCC)

Objective: To address climate change impacts with strategies for adaptation and mitigation.
Key Features: Focus on renewable energy, sustainable agriculture, water resource
management, and enhancing forest cover.

Uttar Pradesh Electric Vehicle (EV) Manufacturing and Mobility Policy, 2022

Objective: To promote electric vehicles to reduce air pollution and dependency on fossil fuels.
Key Features: Subsidies for EV buyers, incentives for setting up charging infrastructure, and
support for EV manufacturing industries.

Uttar Pradesh state Green Building incentive scheme

Objective: To promote sustainable building practices.
Key Features: Focus on energy efficiency, water conservation, waste management, and the use
of environmentally friendly materials.

Solid Waste Management Policy

Objective: To manage and reduce waste effectively.
Key Features: Encouragement of waste segregation at the source, wast®-energy initiatives,
and reduction of plastic use.

Water Conservation and Management Initiatives

Objective: To ensure sustainable water use and management.
Key Features: Promotion of rainwater harvesting, rejuvenation of water bodies, and water
metering in urban areas.

Pollution Control and Air Quality Improvement Initiatives

Objective: To reduce air and water pollution in the state.
Key Features: Enforcement of stricter emission norms for industries, promotion of clean energy,
and continuous monitoring of air quality.

35 Government of Uttar Pradesh. Uttar Pradesh Solar Energy Policy 2022
https://invest.up.gov.in/wp -content/uploads/2022/11/Solar_Energy_Policy 291122.pdf.
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These policies reflect UP's commitment to sustainable development, addressing energy efficiency,
environmental protection, and the promotion of renewable energy sources.

In light of Uttar Pradesh's ongoing commitment to sustainable developmenta comprehensive review

of the state's existing policies has been conductedTable 19 provides a concise summary of the key
initiatives currently in place. These policies collectively reflect the state's strategic efforts to enhance
energy efficiency, promote the adoption of renewable energy sources, improve air and water quality,
manage waste effectively, and address the challenges posed by climate change. This summary aims to

provide a clear understanding of the current policy landscape in Uttar Pradesh, ghlighting the state's
proactive approach toward building a more sustainable future.

Table 19. Summary of the Current Policy Landscape in UttaPradesh

S. No. G.O. Number & Date Subject Department issued GO

3091/8 -1-2008-29-vividh/ 08 TC, rovision and implementation of o, ) 5ng country
1 m Solar Water heatingsystems in :
7" August, 2008 buildings Planning Department
200/H.C./UPPCL/V-1974-1204-
2 C/2016, 6™ August, 2016 Solar Water Heater Rebate UPPCL
. Energy conservation and
3 2894/8-1-15, reduction in electricity bills in -FE‘IJW“ _andDCountry
st o anning Department
31% August, 2015 Govt. Institutions.
164/2015/2581/8 -1-15-14 Installation of Rooftop Solar ¢ ang country
4 . th Photo Voltaic Power Plant having .
Meeting/14, 9" October, 2015 area 5000sqm or above Planning Department
835/8 -3-15-13 vividh/15 Provision of 5% free F.A.R. for the
5 promotion of green building T(I)wn _and Country
12" October, 2015 construction. Planning Department
2008/45 -(UPNEDA)/ 2015 Implementation of energy
6 " conservation measures anduse of | UPNEDA
18" Jan., 2016 LED lights in Govt. sector.
33/2018/871/87 -UPNEDA/2018 Guidelines for providing subsidy
7 in Grid connected Rooftop Solar = UPNEDA
28" May, 2018 Power Plant.
Guidelines for promoting the
8 36/2018/973/87 -UPNEDA/2018 Rooftop Solar Power in Public/ UPNEDA
13" June, 2018 Government/ Semi Government
buildings.
9 Gazette of India / Notification Environmental clearance MOEE
14" November, 2018 20000sgm to 50000 sgm area.
10 55/8 -3-19-160 vividh / 2018 Integration of UPECSBC- 2018 in = Town and Country
28 January, 2018 Building Bye Laws Planning Department
11 Uttar Pradesh Solar Energy Policy Guidelines for promoting solar UPNEDA
-2022 energy in the state
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1. Energy Conservation Building Code (ECBC)

Launched in 2007 and revised in 2017, the Energy Conservation Building Code (ECBC), developed by
the Bureau of Energy Efficiency (BEE), sets minimum energy efficiency standards for new commercial
buildings. It aims to reduce energy consumption by promoting energefficient design and construction
practices. Key features include guidelines for building design, lighting, HVAC (heating, ventilation, and
air conditioning), electrical systems, and builihg materials. Various states adopt ECBC or its variants
to ensure compliance with energy efficiency standards in commercial building$®

2. National Building Code (NBC) 2016

The National Building Code (NBC) 2016 establishes guidelines for building construction with an
emphasis on safety, sustainability, and accessibility. It includes provisions for green buildings, energy
efficiency, sustainable materials, and disaster resilience. The Bureau of Indian Standks (BIS) has
further advanced these efforts with the 'Standardized Development and Building Regulations, 2023,
which aligns with NBC 2016 and incorporates global best practices for sustainable building, energy
efficiency, and environmental protection.?’

3. Green Building Certification Programs

Green Rating for Integrated Habitat Assessment GRIHA), developed by the Energy and Resources
Institute (TER) with support from the Ministry of New and Renewable Energy (MNRE), is a national
green building rating system in India. It encourages sustainable design, construction practices, and the
use of ecofriendly materials. GRIHA focuses on reducing energy consuption, water usage, and waste,
while evaluating the environmental performance of buildings. Supported by MNRE through incentives
and subsidies, ®RIHA is part of India's broader efforts to promote green building, alongside other
certification programs like the Leadership in Energy and Environmental DesignLEED) offered by the
U.S. Green Building Councit®

4. Smart Cities Mission (SCM)

Launched in 2015 by the Ministry of Housing and Urban Affairs (MoHUA), the Smart Cities Mission
promotes sustainable and inclusive urban development through the integration of smart technologies.
It emphasizes energyefficient buildings, the use of renewable energy, water conservation, waste
management, and improved urban infrastructure to foster sustainability and inclusivity in cities3®

5. National Action Plan on Climate Change (NAPCC)

Launched in 2008, the National Action Plan on Climate Change (NAPC@utlines India's strategy to
combat climate change and promote sustainable development. Among its key missions is the National
Mission on Sustainable Habitat, which focuses on reducing energy consumption in residential and
commercial buildings through retrofitting, energy -efficient materials, and the integration of renewable
energy. The NAPCC emphasizes sustainable urban and building infrastructure as part of its broader
effort to enhance energy efficiency and promote renewable energy*’

36 The Energy and Resources Institute (TERIBustainable Building: Need for an Integrated Approach
https://www.teriin.org/eventdocs/files/sus_bldg_paper_1342567768.pdf .

37 Ministry of Consumer Affairs, Food & Public Distribution. "To Ensure Safety, Accessibility and Sustainability in ConstructionBureau of
Indian Standards Issues 'Standardized Development and Building Regulations, 2023"." Press Information Bureau, Januag, 2024.
https://pib.gov.in/PressReleaselframePage.aspx?PRID=1996563

%8 Housing News. "How Green Building Policies, Laws Bolster Progress.” June 23, 2028tps://housing.com/news/how -green-building-
policies-laws-bolster-progress/.

39 Ministry of Finance. "India Follows a Holistic Approach Towards Its 2030 Sustainable Development Goals (SDGs)." Press Infortioa
Bureau, July 4, 2019 https://pib.gov.in/Pressreleaseshare.aspx?PRID=1577014
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6. The RealEstate (Regulation and Development) Act, 2016 (RERA)

The Real Estate (Regulation and Development) Act (RERA) aims to regulate real estate and construction
activities, promoting transparency, efficiency, and sustainable development. It encourages eefriendly
practices in construction and emphasizes energefficient designs for real estate projects, contributing

to more sustainable urban growth®

7. Model Building Bye-Laws (MBBL),2016

Model Building Bye-Laws (MBBL), 2016, is aframework for sustainable urban planning and
development provides guidelines for incorporating rainwater harvesting, renewable energy systems
(such as rooftop solar), and waste management in buildings. It aims to promote environmentally friendly
practices and enhance the sustainability of urban environments®!

8. Pradhan Mantri Awas Yojana (PMAY)

Pradhan Mantri Awas Yojana PMAY) aims to provide affordable housing to all Under this initiative,
Light House Projects (LHPs) have been launchedin different states, integrating local knowledge,
contemporary building technologies, and sustainable building materialsto ensure energy-efficient and
environmentally friendly housing .2

9. Eco Niwas Samhita(ENS) 2018

The Eco Niwas Samhita (ENS), 201&stablishescomprehensiveguidelines andstandards for designing
and constructing energy-efficient homes. These standards provide detailed instructions on how to
incorporate energy-saving measures throughout the building process, from initial design to
construction. By adhering to these guidelines, residential buildings can achieve sigiitant reductions in

energy consumption, enhance overall efficiency, and contribute to more sustainable living
environments.*?

'I
'l

L]
L
L]
. g . 1. B B A‘
Avadh Vihar Yojna, Sulta - LU kno . - -]

40 nstitute of Company Secretaries of India (ICSI)Official Portal https://www.icsi.edu/media/portals .

4! Ministry of Housing and Urban Affairs (MoHUA), Government of India.Model Building By4aws (MBBL)
https://mohua.gov.in/upload/uploadfiles/files/MBBL.pdf .

42 Ministry of Finance, Government of India. "India Follows a Holistic Approach Towards Its 2030 Sustainable Development GoalSDGs)."
Press Information Bureau, July 4, 2019https://pib.gov.in/Pressreleaseshare.aspx?PRID=1577014

43 Bureau of Energy Efficiency (BEE), Government of Indi&ceNiwas Samhitahttps://beeindia.gov.in/en/eco -niwas-samhita.
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5Green BanmndHdengyg Cod

5.1 Indicator Framework of Building Sector in Uttar Pradesh

India has set a target to achieve nezero emissions by 2070, and green buildings are critical tachieving
this goal. Green buildings reduce carbon footprints by lowering energy consumption, water usage, and
waste generation. Government incentives support the adoption of green building practices, which are

becoming increasingly popularacrossindia. Table20 summarize s t h e s t energy Bfficiencydnl e

the building sector, as per the Energy Conservation Act EC Acf), 2001, and Energy Conservation
(Amendment) Act, 2022. Additionally, Table 22 provides a comprehensive overview of the indicators in
the building sector.**

Table 20. State Role in Energy Conservation (Source: SEEI 2023)

States#H role and authority in driving ener

Buildings Energy Conservation (Amendment) Act, Section 2: The definiton o f T b uhiad beéénn g
revised to include any structure or erection (or part thereof) constructed after the
Bi notification of rules relating to energy conservation and sustainable building codes by the
Eﬂ Central Government, with a minimum connected load of 100 kilowatts (kW) ora contract

demand of 120 kilovolt- amperes (kVA) These buildingsare intended for commercia, office,
or residential purposes. The State Government may specify a lowethreshold for
connected load or contract demand.

The phrase TEnergy c on(EGBC)as beerorapladed withl dE nnegr g
Conservation and Sustainable Building Code$ (ECSBC) which sets out norms and
standards for energy efficiency and its conservation,the use of renewable energy, and
other green building requirements.

EC (Amendment) Act, Section 15: State Governments are empowered to amendthe
ECSBCto suit regional and local climatic conditions notify these codes, and implement
them through state-level building bye-laws. They may also drect designated consumers to
comply with the codes and/or energy audit requirements and furnish requisite data at
requisite time.

EC Act, Section 17: Power of inspection of buildings to check compliance with
requirements of the EC Act.

EC Act, Section 18:Regulation of norms for energyconsumption standards in any building.
Regulation of the energy consumption standards for equipment and appliances.

EC Act, Section 26:Impose penalties for noncompliance of either central or state
government energy conservation regulations.

EC Act, Section 27, 28, 29Power to adjudicate the penalties imposed for noncompliance

EC Act, Section 57:Power of state government to make ECSBC rules through notification
for carrying out the provisions of this act

44 State Energy Efficiency Index (SEEI) 2@3eau of Energy Efficiency (BEE), Government of India, 2023.
38

n



EE (Source: SEEI 2023
States that

Table 21. State with policy progress on Building

SIEIEE States that have taken Statg W'th. peliey
States with GG have adopted any step for jiEhiicanaiio
Name of o ECBC : P .Y 'p mandate the use of
State notified 2017 ECBC in bye notification of EE i .
ECBC 2017 e laws of one or Eco-Niwas appiiances in
draftis in " . government
Progress more cities Samhita 2021 buildin
9 ECBGR ulidings.
Uttar
Pradesh N S N N S

5.2 Benefits of Green Buildings

Reduce Carbon Footprint: Lower CO, emissionsthrough reduced energy consumption.

Water Conservation: Technologies like rainwater harvesting reduce water usage.

Waste Reduction: Eco-friendly construction practices reduce waste and pollution.

Government Incentives: Fast-track environmental clearance and FAR concessions for greenated
buildings.

=A =4 =4 =4

5.3 Some CommonEnergy-Efficient Materials for Green Building

1 Autoclaved Aerated Concrete (AAC) Blocks

Autoclaved Aerated Concrete (AAC) is alightweight , load
bearing, high-insulating, and durable building product,
which is produced in a wide range of sizes anstrengths.

AAC blocks are three times lighter than traditional red
bricks, making them easier to handle and install.

AAC is produced from ash, lime, sand, cement, water, and a
small amount of rising agent. After mixing and moldingthe
material is autoclaved under heat and pressure giving it
unique properties such asexcellent thermal insulation and
acoustic absorption. AAC is fire and pestresistant and is
economically and environmentally superior to traditional
building materials like concrete, wood, brick and stone.

Sample ImageACC Blocks

AAC blockstypically come in asizesof 600 x 200 x (100 to 300) mm making them almost eight times
larger than astandard burnt brick. Ther exceptional thermal insulating qualities help maintaining indoor
temperature s H warmer in winter and cooler in summer H resulting in reduced air conditioning loads
and improved energy efficiency. AAC also offers opportunities to increase building quality while
reducing costs at the construction site.

39



1 Double Glass Unit(DGU) Glass

Insulating glass(IG), more commonly known aslouble glazingor double-
paneglass and increasingly triple andguadruple glazing, consists of two or
more glasswindow panesseparated by a vacuum or gadilled space to
reduce heat transfer across a part of thebuilding envelope.

Insulating glass units (IGUs) are manufactured irvarious thicknesses,
ranging from 3 to 10 mm (1/8" to 3/8"), or more for special applications.
Laminated or tempered glass may also be used as part of the construction.
Although most units are produced with the same thickness of glass on both
panes special applications such ascoustic attenuation or security may
require wide ranges of thicknesses to be incorporated in the same unit.

Unit

M Insulation

Insulation is a material or technique used to reduce the transfer of heat,
sound, or electricity between different spaces. In buildings, insulation is
primarily used to keep indoor temperatures stable by slowing the
movement of heat between the inside and outside, which helps improve
energy efficiency and comfort. Proper insulation can lead to significant
energy savings, reduce heating and cooling costs, and increase indoor
comfort by maintaining a stable temperature and reducing drafts or
noise.

1 High Albedo Roof Paint and Reflective Material

The emergence of heatreflective paint has revolutionized the paint
industry by enhancing building insulation in an ecefriendly way.
Typically, available in light colours to reflect solar radiation, these z
paints reduce the "urban heat island" effect, resulting in cooler &
buildings. A cooler building reduces air conditioner use and lowers

carbon dioxide emissions, making heateflective paints an ideal choice

for those who prioritize environmental care and building longevity. I &

==\l

Sample ImageAlbedo Roof Paint

1 uPVCDoors and Windows

uPVC, or unplasticized polyvinyl chloride, is a rigid form of PVC known for & ",_-."'

its durability and is widely used in doors and windowframes. uPVC

wi ndow frames significantly enhan ner
as excellent insulators, keeping interiors cool in summer and warm in

winter. Unlike aluminum frames, uPVC does not conduct heat, blocking

high temperatures from entering during hotter months. This reduces the i
workload on air conditioners, potentially lowering cooling needs, 4

especially when paired with double glazing. As a result, uPVC window
frames can substantially reduce electricity bills.

™~

Sample ImageuPVC Doors &
Windows
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Light Emitting Diode (LED) Lights

An LED(Light Emitting Diode) light is a type of lighting that

uses a semiconductor to produce light. Unlike traditional

incandescent or fluorescent bulbs, LED lights are highly

energy-efficient and produce very little heat. They convert

most of the electrical energy directly into light, making them - —
long-lasting and more environmentally friendly.

Sample ImageLightEmitting Diode lights

1 HVAC Systems

An HVAC (Heating, Ventilation, and Air Conditioning) system
is a technology used to regulate and maintain indoor
environmental comfort. It controls the temperature, humidity,
and air quality in residential, commercial, and industrial
bui |l di ngs eakddwnrofitstraain@omponents:

Heating: This part of the system provides warmth to a
building, often through a furnace, boiler, or heat pump, which
generates and circulates heat through ducts or radiators.

Ventilation: This component involves exchanging or replacing
indoor air with fresh outdoor air. It helps remove moisture,

odours, smoke, heat, dust, airborne bacteria, and carbon Sample ImageHVAC Systems

dioxide, improving indoor air quality.

Air Conditioning: The cooling function of the system reduces indoor temperature by removing heat
from the indoor air and releasing it outside, often with the help of refrigerant chemicals.

An HVAC system not only ensures comfort but also promotes energy efficiency and health by
maintaining optimal indoor air quality and temperature control.

A comprehensive list of recommended vendors for energyefficient green building materials is provided
in Annexure C for reference. This resource is designed to assist decisiemaking by offering reliable
options for sourcing sustainable building materials.

5.4 Status of ECBC in Uttar Pradesh

Uttar Pradesh adopted the Energy Conservation Building Code (ECBC) 2017 and introduced it as the
Uttar Pradesh Energy Conservation Building Code (UPECBCR018, aimed at enhancing energy
efficiency in new commercial buildings. In 202223, 644 buildings were approved by Urban Local Bodies
(ULBs) and the State Designated Agency (SDA) at the design stage, with these buildings currently in
various stages of construction across six states. Of these, 16 buildings from Uttar Pradesh have
achieved ECBC compliance.

5.5 Building Codes and Regulatory Framework
Uttar Pradesh'’s Energy Conservation Building Code (UPECBQ018 mandates energy efficiency in the

construction and operation of commercial buildings. The code covers various aspects of building
construction, including building envelope, lighting, HYAC systems, and electrical powesystems.

41



5.5.1 Energy Performance Index (EPI)

The Energy Performance Index EPI) ranges approximately from 909150 kWh/mz2/year for ECBC-
compliant buildings, compared to 180280 kWh/mz/year for non -compliant buildings. This represents
a potential energy saving of approximately 3040%.

5.5.2 UPECBC Implementation Status

Despite the early adoption of UPECBC jts implementation has been challenging. The lack of awareness
among stakeholders, insufficient training for building professionals, and enforcement issues have
hindered the effective execution of the code.

Table 22. UPECBC Codédmplementation Status
S. No. Performance Indicator - Policy Status

1. What is the current status of the ECBC codes and rules in the state?
1.1 Notification of ECBC Commercial (as per ECBC 2007) No
1.2 Notification of ECBC Commercial (as per ECBQ017) Yes
1.3 Inclusion of ECBC in State GDCR/ Model bylaws (as per ECBC 2007) No
1.4 Inclusion of ECBC in State GDCR/ Model bylaws (as per ECBC 2017) Yes
15 Incorporation of ECBC in bylaws of state ULBs Yes
2. Has the Technical/Drafting committee been constituted? Yes/No. Yes
3. Is the ECBC implementation model Simple/ Moderate/ Complex in the state? Simple
4. What is the awareness level amongtakeholders and ECBC cell in the state? High
5. What is the mode of building approval system®nline/Offline ? Online
6. Is the implementation model Online/Offline ?(ECBC)? Offline
7. Whether the state has any BEE star rated buildings? Yes/No. Yes
Whether the building has been identified to make it ECBC compliant? If yes
8. provide name of these buildings. What is the number of buildings covered unde Yes
ECBC?
9 Whether SDA or ULBs have anyempanelled experts/firm for providing support in No
implementation of ECBC? Yes/No.

Table 23.Financial Schemes Implementation Status

S. No. Performance Indicator § Financially

1 Are there any financial incentives or schemes offered by the state for energy
' efficient building?
1.1 Subsidies for ECBC compliancg Yes/No No
1.2 Provisions and incentives for Green Buildingg Yes/No Yes
1.3 Subsidies/incentives for EE appliance procurement] Yes/No No
1.4 Subsidies/incentives for RE or EV/EV infrastructure in the stateg Yes/No Yes
5 Whether EE materials have been included in the State Schedule of Rates (SoF Yes
' Yes/No
Whether any department has been nominated as authority having jurisdiction by
3. Yes(ULBs)
the state government? Yes/No
Is/are the approving authority(s)/ officer(s) trained about ECBC and ECBER
4. S . . Yes
guidelines with building approval model?Yes/No
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5.5.3 Gaps and Challenges in Building Approval Process and ECBEnforcement
The Building Approval Process in Uttar Pradesh

The building approval process in Uttar Pradesh idully online, operated through the Uttar Pradesh
Online Building Map Approval System (UPOBMAS) Both the Infrastructure and Industrial
Development Department (1IDD) and the Housing and Urban Planning Department (HoUPD) arserved
by this single-window system.

UPECBC 2018

The was notified in
building The ECBC Uttar Pradesh
approval requirement and housing and
process is is checked urban planning

100% offline department
online byelaws in

January, 2019.

Figurel6: Key Highlights of the Online Building Approval and ECBC Enforcement Process in Uttar Pradesh

UPOBPAS isan automated systemthat facilitates the approval of all types and categories of plans with
Tminimum human intervention,t to the extent possi bl e wbystdmi n av
facilitates Development Authority (DAS), Special Area Development Authority (SADAs) and theUttar

Pradesh Avas Vikas Parishad (UPAVP) officiala performing their tasks with accuracyand speed, while

enabling regular and updated monitoring by across these agencies.Monitoring is organized
hierarchically, according to jurisdiction and assigned responsibilities. Furthermore, UPOBMAS is

designed to behighly secure and dynami¢ capableof adopting to continuous regulatory and procedural

updates. Overall, the building approval system in Uttar Pradesh is more defined and streamlined, with

clear responsibilities allotted to various departments based on theirjurisdiction.

Online Building Plan Approval System s

@
% ( ) /\\ Select Case Type ~

What Is casetype?

SO

. Citizen /
Pre-Requisite Online Payment Owner search Departmental User

Figurel7: Screenshot of Uttar Pradesh Online Building Plan Approval System Portal




Stakeholder Mapping of State Urban Development Departments in Uttar Pradesh

State Urban Development

Departments

Infrastructure and
Industrial
Development
Department

Noida
Development
Authority,
Greater Noida
Development
Authority

1. Development of
Urban areas of the
cities
2. Map approval and
building
construction in their
jurisdiction as per
building Byelaws

Amendment 2016 )

Special Area Uttar Pradesh
Development State
Authority Industrial
Development
Corporation
(UPSIDC)

1. Facilitate
infrastructure
development and
services to entrepreneurs

2. Building approval
process follows Building
Permissions guidelines

J

Housing and Urban

Planning Department

Uttar Pradesh
Awas Vikas
Parishad (UP
Housing an
Development
Board)

agency in the
state

2. Follows

1. Nodal housing

Building Byelaws

Amendment
2017

J

Urban Local

Bodies (24)

1. Development of
Urban areas of the
cities
2. Map approval and
building construction
in their jurisdiction as
per Building Byelaws
Amendment 2016

Awas Bandhu

1. Apex institution
for overseeing
housing works

2. Actsas a
government
consultancy agency
for city plannng and
building construction

Figurel8: Departments concerned for building sector in Uttar Pradesh
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Departments Concerned with Building Map Approval Process in Uttar Pradesh

UPOBMAS

Residential

Commercial/
Government

Noida Development

Authority, Greater

Noida Development
Authority

Special Area
Deveopment Authority

Figure19: Departments Involved in the Building Map Approval Process under UPOBMAS in Uttar Pradesh

Uttar Pradesh State
Industrial Development
Corporation (UPSIDC)

Vikas Parishad (UP
Housing and
Development Board

Uttar Pradesh Awas

J

Urban Local Bodies
(DASs)

45



Overview of Building Plan Approvals

Registration of i Online Application of Aute Tagging of ! Online Submission of Manual/Auto Scrutiny & Provisional Fire : Auto Calculation of IE

Technical Persons | Building Plan ' Technical Persons | ' Building Flan ! Deviation Report ' NOC & Tree Permit !

|

! Fee & Online Payment :

Bmldlnq Plan
Approval Systam
,"_ ---------- l ___________ ‘. E'_ ---------------------- '. :"_ ---------------------- E : :" T « T “:
. fy ; B sf;g ; 5
! Building Plan Approval | Plinth Level Quarterly Update of | Online Application for Final Fire NOC & Issuance of Final

by Town Planner E Approval : Construction i\ Occupancy Certificate Other Agenci: : Qccupancy Certificate :

Figure20. Building map approval process in Uttar Pradesh

The concerned department for industrial and infrastructure include Infrastructure and
Industrial Development Department (1IDD) : The concerned agencies ardj

A Noida Development Authority
A Greater Noida Development Authority Special Area Development Authority
A Uttar Pradesh State Industrial Development Corporation (UPSIDC).

The concerned departmentfor urban housing and plannings the Housing and Urban Planning
Department (HoUPD) : The concernedagencies areg

A Uttar Pradesh Awas Vikas ParishadUPAVP)
A 27 Urban Local Bodies (Development Authorities)

Each of theseUrban Local Bodies ULBs) hasa distinct set of building approval rules, customized
to suit the requirements of the area under their jurisdiction. While these rules are generally
similar in content, certain provisions vary to reflect industrial and infrastructural priorities
specific to each area.

The processfor incorporating any rule in the state is that as soon as a notificatiorelated to the
building sector is released by thestate cabinet, it is incorporated into the building bye-laws by
the HoUPD andthe IIDD through a government order, respectively.
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Building Plan Approval Process in UPOBPAS and Nivesh Mitra

In this section, the comprehensive process dbuilding plan approval within the UPOBPAS system and

its

interaction with Nivesh Mitra is explored, covering both single dwelling units/low-risk buildings

and multi-dwelling units/high -risk buildings. The intricate steps involved provide a clear
(Source: GreenTree Global)

-
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Housing Document
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Figure20: Understanding of how the system streamlines the approval process.

Applicant Frontend Process

A

A

Visiting the UPOBPAS Website: The applicant initiates the process by visiting the UPOBPAS
website at https://upobpas.in.

Registration for Single Dwelling Units/Low -Risk Buildings: For single dwelling units or lowrisk
buildings, UPOBPAS prompts the applicant to register by filling a common application form and
submitting it along with the required documents.

Redirection to Nivesh Mitra for Multi Dwelling Units/High -Risk Buildings: For multi-dwelling
units or high-risk buildings, UPOBPAS redirects the applicant to Nivesh Mitra.

Filling Common Application Form: Within Nivesh Mitra, the applicant completes the common
application form, providing personal details, communication and permanent addresses, and
enterprise/unit specifics.

Adding Unit Details: Depending on the nature of the application (new or existing unit), the applicant
adds the unit with estimated annual turnover, location details, and authorized personnel
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information. Verification of authorized personal email ID and mobile number occurs, resulting in the
creation of a unique unit ID.

A Applying for Permissions/NOCs/Licenses/Incentives: The applicant selects the relevant
department, which in this case is the Housing Department, and specifies the servigeBuilding Plan
Approval.

A Redirection from Nivesh Mitra: Nivesh Mitra directs the applicant back to the UPOBPAS.

A Choice of Authority § LDA or Awas Vikas: UPOBPAS presents two option§ Lucknow Development
Authority (LDA) and Uttar Pradesh Awas Vikas Parishad. The project's scope and location
determine whether it falls under LDA or Awas Vikas jurisdiction.

A Further Details Submission:

0 General Information: The applicant provides essential information, including the nature of
construction, district, project type, and landmark.

o Applicant Info: Architect details are furnished, including their license number and owner
particulars.

o Application Checklist: The checklist includes a comprehensive list of necessary NOCs and
required documents.

o0 Plot Details: Details such as landuse, plot use, plot number, total builtup area, plot area,
building height, proposed carpet area, estimated cost, and CAD drawings are entered.

0 Geo Location: Geolocation information is added for precise identification.
Department Backend Process

o Mandatory Document Diagnosis: The department scrutinizes submitted documents, diagnosing
mandatory documents like architect/engineer registration certificates, common affidavits,
estimate calculation sheets with affidavits, registry deeds, and conditional mandatory
documents like saledeeds, approved layout sanction letters, and mutation documents.

o File Checking and ResponseBased on document evaluation, the department provides either an
"OK" for compliance or a "shortfall" notification.

o Shortfall Resolution: In case of a shortfall, the applicant is allowed to resubmit corrected
documents.

o Document Approval and Verification: Upon approval of documents, the department verifies site
details and CAD drawings.

o Fee Generation:Applicable general fees for the service are generated.

o Competent Authority Review: The competent authority reviews the file, either approving,
indicating a shortfall, or rejecting the submission.

A Applicant Frontend Process (Continued)

o0 Fee Payment and Compliance DemandJpon approval, the applicant receives a fee payment
demand. After successful payment, the file is returned to the department for signing, and
compliance is recorded.

o Shortfall Resolution (Continued): In the event of a shortfall, the applicant resubmits corrected
documents.

0 Rejection Responseif rejected, the project becomes norcompliant.

Table 24. List of NOCs (No Objection Certificates)
‘ Acquisition Section Nazool Department Trust Section
‘ Property Section Ceiling Department Planning Department Certificate
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Tehsil Municipal Corporation S.P. Traffic

Airport Authority Irrigation Department Public Work Department
Metro Railways Army

Forest Department NHAI (Highway) Safe Zone

Additional District Magistrate UPAVP Regional Tourist Office
NHAI Jail Mining

Fire

The Housing and Urban Planning Department (HoUPD) incorporated the UPECBQO018 into its
building byelaws on January 28, 2019Annexure D provides excerpts demonstrating how the UPECBG
2018 has been integrated into thesebyelaws.

Once the G.O. is released by HoUPD, all the concerned Development Authorities and Uttar Pradesh
Awas Vikas Parishad (UPAVP) have to incorporate the order in their local building byelaws in their
respective housing board meeting.Annexure E provides excerpts demonstrating how the UPAVP has
been integrated into these byelaws.

The Infrastructure and Industrial Development Department (IIDD) is still in the process of
incorporating of UPECBC in their buildingbyelaws.

Scope ofUPECBG2018

(). TheCode is applicablenon-residential buildings that meet either of following:

(a)has a connectedoad of 100 kW or greater; or

(b) hasa contract demand of 120 kVA or greater; or

(c)plot area of the building is more than 1000 M with minimum 2000 m2as built-up area (excluding
basement)

Buildings intended for private residential purposes are not covered by theCode.

Agencies involved in ECBC enforcement

a) Housing and Urban Planning Department or Concerned Development Authorities/Infrastructure
and Industrial Development Department or Concerned Industrial Authorities in their respective
jurisdiction would be as the enforcing authority for implementation of the UPECBC. The Concerned
Departments /Authorities shall be responsible for administrative requirements as mentioned in the
code.

b) Uttar Pradesh New and Renewable Energy Development Agency (UPNEDAPSDA) is the nodal
agency to monitor the implementation of the Code at the State level and also to create awareness of
ECBC among people.

ECBC Enforcement Implementation as per Rules

1. At the time of plan approval, the Owner/Builder/Developer shall submit the UPECBC compliance,
duly signed by Self and Architect against the mandatory requirement of compliance of UPECBC to
Housing and Urban Planning Department or Concerned Development Autbrities / Infrastructure
and Industrial Development Department or Concerned Industrial Authorities in their respective
jurisdiction.

2. After completion of building construction, the Owner/Builder/Developer shall submit the UPECBC
compliance documents, signed by Self and BEE empaneled ECBC Expert describing that the building
has been built in accordance with the approved design and plan. i@e the selfdeclaration duly
verified by BEE empaneled ECBC Expert is submitted along with other necessary approvals under
the rules of Housing and Urban Planning Department or Concerned Development

49



Authorities/Infrastructure and Industrial Development Department or Concerned Industrial
Authorities in their respective jurisdiction, ECBC compliance will be treated as completed.

ECBC EnforcementStatus

1.

In the state, there is a provision of affidavits or seHdeclaration for ECBC compliance. The
Architect/Owner provides the certificate without any compliance report and at the time of taking
completion certificate, most of the owners do not take the final compliance certificate.

. lIDD has still not started to follow the ECBC enforcement rules on paper. It is still in process, which

is expected to along the same lines.

Gaps Identified in Enforcement

1.

UP has an online map approval process but ECBC compliance is still checked offline by the
Development authorities in their respective jurisdiction. Due to which, the approval is being done
without ECBC compliance or simply by taking a seffleclaration from the owner.

Since there is no penalty for not making the project ECBC compliant, owners evade proper
compliance mechanism and do not follow it.

The government officials involved in Map approval process have less understanding of ECBC as a
subject. More regular trainings are required. Right now, they only issue NOCs or affidavits.

Solutions and suggestions

1.

Incorporation of ECBC in the online map approval process will prove to be beneficial to effective
implementation of energy conservation codes in the building sector otJttar Pradesh.

. As a strong department at the state level, UPRERA can play this role by looking into the ECBC

requirement. It can become a forum where a complainant goes and resolve disputes.

More frequent training sessions of the government officials involved in the implementation of ECBC
properly as an integrated model with the online map approval system must be held.

The proposed development of an ECBC enforcement tool will be beneficial to overseeing and
implementing proper ECBC guidelines with the building byelaws in the state and aid in stringent
compliance mechanisms.

5.6 Key Stakeholders

Several stakeholders are involved in the building sector in Uttar Pradesh:

Government Agencies: Uttar Pradesh Public Works Department (UPPWD), Central Public Works
Department (CPWD), UP New & Renewable Energy Development Agency (UPNEDA)

Developers and Builders: Awasthi Taj Singh (ATS)Delhi Land & Finance DLF Limited), Gaurs
Group, Signature Global, Ashiyana, Mahagun, Eldeco, Shalimar

Financial Institutions: Banks andNon-Banking Financial CompaniefNBFCs) providing loans and
subsidies for green buildings

Regulatory Bodies: Bureau of Energy Efficiency(BEE) Securities and Exchange Board of India(SEBI),
Ministry of Housing and Urban Affairs (MoHUA).

5.7 Adoption of Green Technologies

The adoption of green technologies in Uttar Pradesh is increasing. Key green technologies include:
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Solar Photovoltaic (PV) Systems:Rooftop solar panels are becoming increasingly popular.
Energy-Efficient HVAC Systems: Building owners are adopting energyefficient HVAC systems

to reduce energy consumption.
Water Conservation Technologies: Technologies such as rainwater harvesting and water

recycling are gaining traction.
Waste Management: Green buildings adopt effective waste management strategies, reducing

environmental impact.
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6l. mpl ement ati on Pl an

6.1 Integration with Building Permit Process

The implementation of building energy codes in Uttar Pradesh can besignificantly improved by

integrating them with the building permit process. Key steps include:

A Developing Guidelines: Establish clear guidelines and requirements for integrating energy
efficiency into the building permit process.

A Training and Capacity Building: Conduct training sessions for government officials, architects, and
builders.

A Monitoring and Compliance: Establish a robust monitoring and compliance mechanism to ensure
adherence to building codes.

In Uttar Pradesh, the Self-Declaration model for ECBC codes atthe sanctioning stage whereas BEE
certified Building Energy Auditor compliance document submissions are required at the occupancy
stage. The flow chart mentioned belowis as per the notification issued by the state for UPECBC
approval.

By mandating compliance with energy codes, such as ECBird -party authorities or BEEempanelled

ECBC experts can ensure that new constructions meet energy performance standards. Energy
modelling and carbon assessmentools can be incorporated to optimize building design for efficiency,

while carbon emission reduction targets help minimize both operational and embodied carbon.
Additionally, offering incentives like fast-tracked approvals for high-performance buildings can

encourage developers to exceed energy efficiency benchmarks. Further opportunities include
integrating the code compliance tools with online approval platforms for streamlined processing,

capacity building for local authorities to improve enforcement, and public awareness initiatives to drive
voluntary compliance. Finally, a phased implementation of retrofitting codes for exising buildings can

progressively improve the energy efficiency of older structures, contributing to broader sustainability

goals.

Map Sanction Stage

Design Phase

Owner/Builder/Develop

Authority Involved:
Housing and Urban Planning Department or

Optimize Building Design through

by:
1. Self (Owner/Builder/Developer)
’ 2 Arrhitart

Carbon Assessment Tool where
authority Involved:

¥ Third-Party Authority

v BEE Empanelled ECBC Expert

‘ Submission of UPECBC compliance documents, signed

Concerned Development Authorities

Infrastructure and Industrial Development
Department or Concerned Industrial

During Plan Approval

Submission of post-construction UPECBC
compliance documents, signed by:

3. Self (Owner/Builder/Developer)
4. BEEEmpanelled ECBC Expert

sue|d pano.ddy

Completion Certificate

Authority Involved:

« Housing and Urban Planning
Department or Concerned

Construction Phase

| Owner/Builder/Developer

Development Authorities

Infrastructure and Industrial
Development Department or
Concerned Industrial Authorities

Figure21: ECBC Enf t Mechani d) in UP.
The leading Green Buildinggulr?eatlmg Systgr?"lns:emerllndﬁac, %nésr;]ne(@f)p(%sl&(?ll%ﬂ, IGBC, and LEED ensure the

inclusion of energy conservation code. They mandate either ECBC 2017/ECBC 2007 or ASHRAE
Standard 90.1-2010/2016 versions based on their rating versions. Below isa table summarizing the
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compliance codes in practice against each rating system.

Table 25. Summarizing the Compliance Codes in Practice Against Each Rating System

Name of rating
system

Energy Code/Compliance guidelines used  Compliance level to be documented

Partly-mandatory (only mandatory of

GRIHA ECBC 2007 & 2017 ECBC are mandatory specifications)

IGBC ECBC 2007 & 2017 or ASHRAE Standard = Mandatory (comparison for Energy

90.1-2010 (without amendments) Savings)

ANSI/ASHRAE/IESNA Standard 90.4 Mandatory (comparison for Energy
LEED .

2010 Savings)

SourcelJEDC [Green Cettificatior{http://uedc.in/our-services/greercertification/)

6.2 Public Awareness Campaigns

Public awareness campaigns are essential to promote the benefits of energgfficient buildings and
encourage compliance with building codes.

6.3 Pilot Retrofit Projects

22 Retrofit projects from selected 600 buildings under ALCBT projectwill be retrofit ted with natural
refrigerants showcase the benefits of energy-efficient existing buildings and they can serve as a model
for future developments. Carbon assessment tool would help both new and existing buildings in
optimising their embodied/ operational carbon emissions. These projects can demonstrate the
feasibility of implementing the UPECBC and the potential for energy savings.

6.4 Incentives Framework & Green Finance

Collaboration with banks and financial institutions can help provide funding for green building projects.
This can include offering subsidized loans and incentives fogreen building and energy-efficient
construction. Additionally, the variety of incentives from the government of Uttar Pradesh are being
provided for low carbon construction practices.

Table 26. Incentives for Green Building Certification under Various Authorities in Uttar Pradesh
Na”_‘e 2 Housing and Urban Planning (EIEEr Nele . .
rating Department Development Tourism Policy 2022-2032
Authority (GNIDA)

system

GRIHA Offers reimbursement of 50% of
5% FAR for projects which ﬁgg'g?gﬂ;f/; :;AR Certification fee, with a maximum
are Pre-certified/ 9 limit of INR 10.0 lakh, to

IGBC  Provisionally Certified as 4 offered for projects | hotel/wellness resorts obtaining

star or above which are rated as 4 | green rating
star or above

LEED
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/. Way Forward

The successful implementation of building energy codes anthe promotion of low carbon buildings in
Uttar Pradesh requires a strategic and coordinated approachnvolving multiple stakeholders. Drawing
on the comprehensive analysis conducted under the ALCBT project, the following key interventions are
proposed to accelerate the adoption of energyefficient building practices in the state.

A cornerstone of the implementation strategy is the development of a comprehensive Building Registry
Database. The database will enable authorities to monitor progress, identify trends, and make data
driven decisions for policy refinement. It will also fadlitate transparent reporting and verification of
energy savingswhich are essential for participation in carbon markets.

Policy support must be strengthened through the development of practical implementation tools and
guidelines. This includes creating useffriendly compliance checking tools, updating technical standards
to reflect current best practices, and establishing ¢ear procedures for building energy performance
verification. The policy framework should also incorporate incentive mechanisms to encourage
developers and building owners to exceed minimum energy performance requirements.

To demonstrate the feasibility and benefits of energyefficient buildings, 22 strategic pilot projects
(selected from 600 buildings identified in Uttar Pradesh) will be initiated across different building
typologies and climate zones inthe state. These projects will serve as living laboratories for testing
implementation approaches, validating energy savings, and showcasing innovative technologies.
Lessons learned from these pilotprojects will inform the refinement of implementation strategies and
provide valuable case studies for capacity building programs.

Capacity development remains crucial for successful implementation. A comprehensive training
program will be designed for different stakeholder groups, including government officials, architects,
engineers, developers, and building operators. This will bsupported by technical resources, guidelines,
and handson workshops to ensure stakeholders have the necessary skills and knowledge #ffectively
implement building energy codes.

Furthermore, integration with domestic carbon markets presents a significant opportunity for building
owners and developers. By establishing clear protocols for measuring, reporting, and verifyinfMRV)
energy savings, buildings that exceed code requirements can generate carbon credits. This market
based approach will create additional financial incentives for energyefficient construction and
renovations, helping to accelerate the transition to low-carbon buildings.

Moving forward, the support and collaboration of key institutions will be essential. The Department of
Environment, Forest & Climate Change (DoEFCC) of Uttar Pradesh will continue to provide policy
guidance and oversight. The Ministry of Housing and Urbaw/ffairs (MoHUA) will ensure alignment with
national urban development objectives, while the Bureau of Energy Efficiency (BEE) will provide
technical support and help coordinate with national energy efficiency programs.

The success of these initiatives will require sustained commitment and coordination among all
stakeholders. Regular monitoring and evaluation will help track progress and identify areas requiring
additional support or intervention. As Uttar Pradesh continues to urbanize and develop, the
implementation of these measures will be crucial in ensuring sustainable growth and contributing to
India's climate commitments. The experiences and lessons learned through this process will not only
benefit Uttar Pradesh but also provide valuable insights for other states pursuing similar objectives.
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Annexur es

Annexure A

T

The building stock in the state is estimated using the number of electricity consumer data for
residential and commercial buildings from NITI Aayogwith the assunption that this represents the
total number of buildings in Uttar Pradesh.

9 For the built-up area, the following steps were followed:
Step 1:
Thetotal connected load (in MW) for residential and commercial buildings in the statavas obtained
from Niti Aayog data.
Step 2:
The parameters specified by Uttar Pradesh Power Corporation Limited (UPPCL) under the
Electricity Supply Code (3rd Amendment) 2005 have been adopted.These parameters define a
connected load of 2.33 W/sq.ft for residential buildings, adjusted by diversity factors of 0.5 and
3.49 W/sq.ft for commercial buildings, adjusted by diversity factors of 0.75.
Step 3:
The built-up area iscalculated by dividing the total connected loadfor residential buildings by the
connected load per sq.ftapplying the same method for commercial buildings.
Annexure B
The following methodology has been applied to calculate theCarbon Emission Intensity (in kg
CO./kWh);
T Stepl:

The total carbon emissions (in Mt) fromelectricity generation in the state, attributed to coal and
oil & gas, have been sourced from NITI Aayog.

1 StepZ2:
The total electricity generation (in MU) for the state, sourced from coal and oil & gas, has also

been obtained from NITI Aayog.

1 Step3:
The carbon emission intensity (in kg C®kWHh) is calculated by dividing the total carbon

emissions from coal by the total electricity generation from coal. The same method is applied for
oil and gas. This data aligns with theCentral Electricity Authority (CEA) ¢ User Guide,
December 2023, specifically Table 6 of the CE&Baseline Database for the Indian Power Sector.
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Annexure C

Materials
AAC Blocks JK Lakshmi Cement Ltd AAC Blocks JK Smart Blox Sujeet Jha Sujeet.jha@jkmail.co +91 9717100163
m
JVS Comatsco Industries Pvt. AAC Blocks Ecolite AAC Blocks Vipul V Patel jigneshpatel@jvscom 02551227700/
Ltd atsco.com 09 /30456511
SGU /DGU Saint-Gobain India Private High ST 767 DGU Glass Murali N murali.n@saint 044-45936066
Limited - Glass Business Performance SKN 754 || DGU Glass gobain-glass.com +91 9600008399
Glass SKN 765 Il DGU Glass
Asabhi India Glass Glass Meadow SN (56/48) HemaMulchandani = hema.mulchandani@ +91 8828187120
Aura SC (48/46) aisglass.com
Marine SH (38/37)
Meadow SN (49/38)
Coral SN (39/34)
Lime SN(27/26)
Aura SC (45/42)
Marine SH (36/33)
Insulation Natural Insulation Co Ltd Insulation Envirospray 300 g Sprayed Cellulose R Manjunath manjunath.r@inframa +91 9886345066
Insulation rt.com
Rockwool India Insulation Rock Insul Kevin Pereira kpereira@rockwoolin 040-30408650
Tuff Insul dia.com
SRI Paint AB Ceramic Services Smart SRI Smart SRI Tile G.Arivazhagan abc@abceramic.in +91 9047573230
Tile
Indian Insulation & SRI Paint COOLROOF® Heat Rakesh Koul indianenggs@gmail.c +91 9915080488
Engineering Reflective Paint om
Window Winpro Window Innovations Window UPVC Doors, panels, frames - winproupvc@yahoo.c +91 8079444114
Frames Frames 0.in
Smart Window Solution Industry Window UPVC Window, PVC Door Frame & - smartwindow50@gm +91 9651822292
Frames Home decor ail.com
+91 9335927875
LED lights Syska LED lights LED lights LED lights - support@syska.co.in 1800-102-8787
Compact Lighting LED lights LED lights like track lights, strip - care@compactlightin +91 9810145540
lights, landscape lights, street lights, g.net
marinas and tubes
HVAC Systems Sky Aircon HVAC VRV, Ducted AC, Floor AC, Roof AC - contact@skyaircon.c +91 9838003352
Systems om
Environmental Air System HVAC Chilling Plant, VRV, Duct AC - service@easinc.net +91 8048878451
Systems
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Annexure D

Government Order from the Housing Department for the Incorporation of ECBC in State Building
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Annexure E

Order for the incorporation of ECBC in local building byelaws by Housing Boards of Concerned
authorities § examples: Kanpur, Varanasi, Gorakhpur
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