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‘Human Habitats today have become centers of energy con-

sumption. By conserving energy with appropriate building design, 

reducing energy by efficient energy management and producing 

energy with decentralized systems that allows feeding surplus 

energy into the grid, we can create a shift towards energy posi-

tive habitats. Essential to this movement is the fact that humans 

have to change their life styles to consume less energy.‘ 



Energy Efficiency in Building Sector: Practice ,policies and 
programs
Mili Majumdar, 
Director, Sustainable Habitat Division, TERI
Secretary , ADaRSH (Association for Development and Research on Sustainable 
Habitats

Conference on Energy Positive Habitats, Auroville
August 30, 2012
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(Source: Central Electricity Authority)
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Energy efficiency strategies: Urban settlements 
and buildings

Key strategies

Alternative sources of energy

Reduction in embodied energy 
by deploying efficient 

construction methods and 
techniques

Reduction in demand of energy for 
thermal comfort and illumination by  

climate responsive design
Lifestyle change

Utilizing efficient mechanical and 
electrical systems and products for 

thermal comfort and illumination 

Sustainable urban 
drainage systems and 

adequate green spaces

Low carbon transport



Buildings: GHG emissions reduction potential 
for buildings stock in 2020
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Urban Sprawl and heat island

Key Impacts: 

� Urban heat island 
(increasing 
temperature 
impacts energy 
use)

� Urban flooding
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Architecture does not reflect climate 
responsiveness
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Passive 
design of 
building

Use of 
Efficient 
Systems

Use of 
Renewable 

Energy

Cheapest 
Solution

Most Expensive 
Solution

Emphasize on “cost-effective” strategies for making green 
buildings and effecting construction of efficient buildings
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��
Tool to facilitate design, construction, operation of a green 
building ,and in turn ….measure “greenness” of a building in India

What gets measured gets managed



GRIHA-Green Rating for Integrated Habitat Assessment 
(for new construction) enables achievement of all key policy initiatives and 
enables market transformation

17%

17%

37%

15%

5%

9%

Matreials and
construction
technology

Site Planning

Energy (end use)
and Renewable
Energy

Water

Waste
Management

Health and well
being

Tool to facilitate 
design, construction, 
operation of a green 
building ,and in turn 
….measure 
“greenness” of a 
building in India

Tool to facilitate 
design, construction, 
operation of a green 
building ,and in turn 
….measure 
“greenness” of a 
building in India

What gets measured 
gets managed
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GRIHA Compliant Building: ECBC +

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

conventional building ECBC compliant
building

GRIHA compliant
building

Energy saving potential in a ECBC and 
GRIHA compliant building

ECBC Compliance:
� Insulation 
� High Performance glass
� Controls
� Efficient electrical , mechanical 

and lighting systems
Incremental cost: 15%
Payback period < 5 years

ECBC Compliance:
� Insulation 
� High Performance glass
� Controls
� Efficient electrical , mechanical 

and lighting systems
Incremental cost: 15%
Payback period < 5 years

GRIHA Compliance:
• ECBC +
• Passive principles (shading, 

orientation, controlled glass area)
• Higher indoor design conditions 

(higher by 1 deg C)
• Optimized lighting design
No further incremental cost
Payback period: < 4 years
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Indoor Design Conditions
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1 0 C decrease in temperature increases cooling load by 3.5%



Adaptive comfort in Non AC buildings

� Indians have a higher tolerance threshold for heat and cold because we 
live in non AC homes and in hotter climates.

� Adaptive comfort is now being given priority internationally as well, so 
as to reduce AC energy requirement, which comprises the highest 
percentage in commercial and residential building energy consumption
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First 5 star rated GRIHA building in IIT 
Kanpur (RE integration)
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Pimpri Chinchwad New Town Development 
Authority (PCNTDA) Pune

� ECBC compliant 
envelope and 
systems

� Well shaded 
envelope with 75% 
areas day lit

� Efficient water 
fixtures and 
recharge of ground 
water

� Efficient lighting 
with controls

� 100% electricity 
through Solar PVs
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In a conventional office building 100% carpet area is covered by 
airconditioning.
Conventional building:
Carpet area to be airconditioned =63072 sft
Required capacity of Airconditioning (@140sqft/TR) =460 TR
Average power consumed in 8 hr cycle =460X1.2X8 hrs
(mean of summer, monsoon and winter =4416 units
Cooling load)
Net power consumption for 270 working days =11,92,320 units 
(1.2 million kWH)�
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Only 20% space airconditioned: Saves 80% energy in space 
conditioning
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HAREDA Akshay Urja Bhawan Chandigarh

� Roof insulation 

� High performance glazing 
meeting GRIHA SHGC 
requirements

� Building Management System 
(BMS)

� VRV systems

� 42 KW of RE (SPV)

� Efficient lighting with controls



How does GRIHA make a difference?
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� 30% - 50% reduction in energy consumption compared to GRIHA benchmarks 
� 40 - 65 % reduction in building water consumption compared to GRIHA base case
� At no/negligible incremental cost
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Potential impact

9 million sqm of GRIHA 5 star 
certified project  can save

� Enough electricity to power about 
90,000 urban homes

� Enough water to meet needs of 
21000 urban homes

� Monitored data to ensure 
compliance

� 6MW PV installation to enhance 
supply
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� Policy and regulatory approaches/National programs and plans

– Environmental clearance

– Energy Conservation building code

– Mandates on green rating

– National mission on sustainable habitats

� Voluntary and market driven approaches

– Green building rating systems

– Appliance labeling (partly mandatory)

Current approaches to enable sustainable 
buildings

Lack of integration and uniformity and clarity on application domain (e.g. ECBC does not talk 
about residential buildings); Environmental clearance is a nightmare for many builders; 
piecemeal approach results in islands of excellence in a sea of environmental chaos; 

implementation challenges



GRIHA meets objectives of key government 
policies and programs

Ministry of New 
and Renewable 

Energy

� Solar buildings program for energy 
efficient buildings

� GRIHA- national building rating 
system (partly mandatory)

� Solar cities programme
� Incentives for integration of 

renewable energy & GRIHA

Bureau of Energy 
Efficiency, Ministry 

of Power

� Energy Conservation Building Code 
(voluntary)

� Appliance labeling (partly 
mandatory)

� Star rating programme for existing 
buildings (rates commercial buildings 
on energy performance)

Ministry of 
Environment & 

Forests

� Environmental Clearance 
(Mandatory) 

� Resource (energy, water) efficiency 
integral part of clearance

� ECBC mandatory

Ministry of Urban 
Development

� National Mission on Sustainable 
Habitats
– energy efficiency in buildings
– management of solid waste
– accelerating modal shift to 

mass transport

Pimpri Chinchwad 
Municipal 

Corporation, 
Maharashtra

� Partly mandatory to comply with 
GRIHA

� Incentives for GRIHA

Central Public 
Works 

Department/ 
Thiruvanantha-

puram PWD

� Mandatory to comply with 
GRIHA

� Revised specification, schedules 
and plinth area rates
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� % Saving with 
respect to the 
reference case

� A short report on 
parametric 
variations with 
respect to 
reference case
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Thank you
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