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We know that homes that are designed and built to be
comfortable and healthy and cause minimal harm to the
environment will be good for the residents and good for
society at large. We call these homes ‘GREEN HOMES'.
What improvements to our usual ways of designing and
buildings can we bring to make them Green, and how do
we implement them sustainably and affordably? With India
in the throes of intense construction to facilitate economic
growth and rising urbanisation, it becomes pertinent,
rather urgent, to disseminate knowledge that can ensure
responsible and sustainable build out in the coming years.
IIFL Home Finance Limited (IIFL HFL) and noted architect
Dr Ashok B Lall came together to create a handbook —
Building Green; lIFL Home Loans’ Guide to Sustainable
Affordable Housing — to provide guidance.

This handbook will be useful for developers, architects,
construction engineers and homeowners. It helps home
owners understand the technical aspects of GREEN
HOMES. Architects and construction engineers get
practical tips on various aspects of design and construction
to achieve the desired green rating. With this guidance the
developer’s task in building green homes is made simpler —
the Handbook provides a simple way for all those in charge
of the processes of design and construction to have a
common and clear understanding of goals and methods.
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As professionals, we have a dual responsibility. We must
serve, in the best possible way, the legitimate need of our
client. Equally, we must see that the means and ends of the
building design solutions we propose, also serve a larger
beneficial purpose. We believe that the creative practice of

architecture would seek to converge this duality into a unity.

Ashok B.Lall

At IIFL HFL, we wish to redefine the industry and act as a
catalyst to fulfill the dream of Indians to earn a home across
society spectrum. While working towards this goal, we

wish to contribute to maximize sustainable development in
affordable housing segment. We shall continue to remain

nimble and contemporary to technology for achieving this.
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SUSTAINABLE HOUSING

Indian and Global Perspectives
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Global Concerns

Globally, the buildings and construction
sector accounted for 36% of final energy
use and 39% of energy and process-related
carbon dioxide (CO,) emissions in 2018.”
While strides are being made towards
sustainable buildings and construction, they
are still not able to keep up with the ever-
growing buildings sector and rising demand
for energy services. Buildings are a major
consumer of global natural resources,

and the largest energy consumers and
greenhouse gas emitters in both, developed
and developing countries. With climate
change and its consequences already
showing, it is time that the world shifted its
attention to counter-actions and solutions.

1."2019 Global Status Report for Buildings and Construction” prepared by the International Energy Agency (IEA) for the Global Alliance for Buildings and Construction (GlobalABC).
2. www.cseindia.org/latest-report-of-the-centre-for-science-and-environment-buildings-earthscrapers-environment-impact-assessment-of-buildings-3585
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Green Building
Movement

The green building movement began in
the 70s as researchers sought energy-
efficient systems in the face of rising oll
prices. In 1987, the UN World Commission
on Environment and Development set the
definition of ‘Sustainable Development,
leading to Green Building Principles of
today. Soon, green rating systems started
coming up in leading economies and then
spread globally, with countries mandating
efficiency metrics in new building stock.
Today, many countries not only have
elaborate building codes but also deploy
stringent enforcement mechanisms to
ensure compliance and effective savings.
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Green Buildings in India

Buildings in India use up 40% of all
energy, 30% of all raw materials and 20%
of all land use and thereby generate 40%
of all carbon emissions, 30% of all solid
waste and 20% of all water effluents.?
Apart from being poorly regulated, the
building construction industry gobbles up
natural resources. With almost 70% of the
building stock yet to be completed, the
country needs to expedite the adoption of
environment friendly practices. <
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Understanding the Rating System
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Green homes for
Affordable Housing

GRIHA

for Affordable Housing

FDGE

for Homes
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IGBC Green Homes Affordable Housing

Material
Conservation (MC)

Energy Conservation (EC)

34 GRIHA
Green Rating for Integrated Habitat Assessment (GRIHA)
i Indiais own rating system jointly developed by TERI and
the Ministry of New and Renewable Energy, Government of
India. It is a green building design evaluation system where
buildings are rated in a three-tier process. The process
d the
prescribed criteria followed by on site visit and evaluation
of the building by a team of professionals and experts from
GRIHA Secretariat

The GRIHA V 2015 rating system consists of 31 criteria
categorized under various sections such as Site Planning,
Construction Management, Occupant Comfort and
Wellbeing, Sustainable Building Meaterials, Performance
Monitoring and Validation, and Innovation. GRIHA is a

some
mandatory core points, and some optional points. Different
levels of certification (one star to five stars) are awarded
based on the number of points earned.

Innovation and Design Process

Site Measures (SM)

jater Conservation (WC)

3.5 GRIHA for Affordable Housing

GRIHA has developed a new rating variant called “GRIHA for

Affordable Housing™ (GRIHA AH) which enables low-income

households to reduce operational costs and GHG emissions:

by improving resource efficiency. The rating evaluates the
"

its
entie fife cycle. The rating s a dedicated assessment cum
rating tool with a pre-fed calculator based system and thus
provides a definitive standard for* green building”

GRIHA AH s a 100 point rating system consisting of 30
criteria categorized under six sections - Site Planning, Energy
& Occupant Comfort, Water Savings, Waste Management,
Sustainable Building Materials, and Social Aspects. Different
levels of certification (one star to five stars) are awarded
based on the number of points earned. The minimum points
required for certification is 25
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g Threshold | Griha for Affordable Housing

25-40
255
5670
7185
86 and above
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BEST PRACTICES FOR BUILDING PLANS AND ORIENTATION

Influencing Thermal Comfort

Orientation is the positioning of a building in relation to seasonal
variations in the sun's path as well as prevailing wind patterns.
Good orientation can increase the energy efficiency of your home,
making it more comfortable to live in and cheaper to run. Good
orientation, combined with other energy efficiency features, can
reduce or even eliminate the need for auxiliary heating and cooling,
resulting in lower energy bills, reduced greenhouse gas emissions
and improved comfort.

+ Optimizing Soft Ground and Hard Paved Surfaces,
Minimizing UHI
+ Efficient Use of Plot area for Environmental Benefit

+ The Economic and Environmental Implications of
Building Tall
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Building Envelope

Building envelop is the physical separator between the conditioned
and unconditioned environment of a building including the
resistance to air, water, heat, light, and noise transfer. The building
envelope of a usual residential building consists of its roof, sub
floor, exterior doors, windows and exterior walls.

+ Minimizing Envelope
Heat Gains by
Optimizing the
Perimeter Wall-to-
floor Area Ratio

+ Shading
Device(Windows/
Balconies)



C. Soil Biotechnology (SBT)

1. Very low energy use intensity
due to high natural oxygen

Water Efficiency §

excey
4. No sludge due to ecology at
work.

The cost of water in today’s world is far lesser than the price of 5 Y v e, 50 o
water. Due to lack of adequate management of existing water
resources and increased levels of water pollution, access to

fresh water continues to be a source of worry in many areasof
the world (including India). Water efficiency strategies in green

building practices have become paramount to both new and : :
existing construction efforts. Considering water efficiency in Green
Buildings, today several technologies are being used including

rainwater harvesting, recycling and reuse of grey water, low-flow
fixtures, sensors etc. Water efficiency measures in residential and

DIAGRAMS
commercial buildings can greatly reduce water waste, yielding |

lower sewage volumes, reduced energy use, and bring in financial —
benefits too.

Figure 49 Soil biotechnology plant | Image source Prof H.S Shankar, IIT Bombay
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+ Water Resource Planning
+ Strategy for Storage Tank Sizing
+ Raw Water Treatment Systems

hart
62 Typ'\cal Water Balance cl

+ Water Distribution Management

+ Water Use Optimization

+ Planning and Design of Waste Water Treatment System
+ Typical Water Balance Chart
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Waste Management and Disposal

Waste Water Management

Wastewater is any water that requires cleaning after its most recent use. This

includes water that has been used by humans for household and industrial

purposes as well as rainwater that may have accumulated pollutants on

its way to the rivers and oceans. Wastewater treatment is the process of

cleaning and protecting water and to convert it into an effluent that can be
reused or returned to the water cycle with minimal environmental issues. o

extraction

waste

CIRCULAR ECONOMY

Solid Waste Management
Solid-waste management refers to the process of collecting, treating, and

recycling sector production

disposing of solid material that has been discarded by people. Improper re-us recyce
disposal of municipal solid waste can create unsanitary conditions, and
may lead to pollution and outbreaks of vector-borne disease. The task of —

modern solid-waste management is to not only manage proper disposal
mechanisms but to introduce interventions and behaviour changes

that reduce the waste itself through recycling and reuse. Solid waste
management pose complex technical challenges as well as a variety of
administrative, economic, and social problems that must be managed
and solved.

+ Waste Management During Construction
+ Reusability/Recyclable Materials

+ Segregation of Waste and On-Site Consumption of Recycled
Organic Waste
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IIFL HOME FINANCE LTD

Championing Green, Sustainable, Affordable Housing

[IFL HFL believes in nurturing the environment
through sustainable practices and makes effort
to impart positive impact on the environment
while seeking its financial bottom-line.

The company aims to spread awareness

and adoption of the concept of Green

Housing, which refers to methods that make
construction more eco-friendly with lower utility
costs and improved health outcomes. This
makes affordable green housing substantially
more beneficial to low-income households, and
hence a logical step towards reducing long-
term costs and improving stability.

[IFL HFL has constantly looked for 32EEE

ways to incentivise the adoption PARTNER
of green housing in the country.
To that end, the company has
initiated actions and devised
strategies and programs including
the Kutumb, PURPOSE and Green PURPOSE
Value Partner initiatives.

EXTENSIVELY

ILLUSTRATED
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The Kutumb Initiative

[IFL Home Loans advocates the
adoption of Green Housing through
‘Kutumb’, a platform designed to
connect industry experts and housing
developers to create a sustainable and
dependable model for Green Buildings
in the affordable housing segment. The
benefits of Green Buildings permeate
through to environment, economic and
social aspects, and include reduced
carbon footprint, conservation and
restoration of natural resources,
improved air and water quality and
reduction in waste, enhanced occupier
productivity, optimisation of lifecycle
performance and improved health and
comfort for residents. The latest awards
for Kutumb are the CSR Initiative of the
Year by Global Marketing Excellence
Awards and the IGBC Green Champion
Award to lIFL Home Loans by IGBC

B a

PURPOSE

PURPOSE (Platform for Green Affordable

HoUsing & Finance, Through Research,

Policy & TechnOlogy, for Sustainable

Eco-System) brings together experts

from building construction, finance

and sustainability to influence policies

pertaining to green affordable housing

and provide strategic and directional

inputs to develop an ecosystem for

green affordable housing in India.

Its mission:

+ Promote evolution of green affordable
housing policies and certification

+ Promote innovative, cost-effective
green building materials, identify
innovative and cost-effective
technologies and develop strategies for
awareness and market transformation

+ Develop innovative financial structures

+ Create an eco-system for sustainable
development with adequate
accountability.

oy v .

Green Value Partnership

This initiative provides end-to-end
assistance to developers. Green Value
Partners work with the developer
throughout a project’s lifecycle to ensure
successful realization of the project’s vision
and efficiencies and achievement of Green
Building certification.

GVP platform also provides a Monitoring
and Audit mechanism to ensure support

to the developer throughout the project
life-cycle. The GVP programme is delivered
by competent technical experts with
construction and green building experience.

KUTUMB, GVP and PURPOSE are the

key pillars of IIFL HFLs effort to accelerate
adoption of Green Building concepts in
India, to help create affordable housing at
an unprecedented scale in the

coming years.



Rating Mechanisms

Good and reliable rating
mechanisms are a building
block for a favourable
ecosystem for green
buildings as they provide

a standard and a measure
of progress of the concept.
India has some bankable
rating mechanisms
recognized by investors and
governments, such as IGBC
Green Affordable Housing,
GRIHA for Affordable
Housing and Excellence

in Design for Greater
Efficiencies (EDGE). The
rating mechanisms have
evolved in expanse and
depth over the years and
have significantly aided the
green building movement.

3. Source: India Economic Survey, 2018
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Financing Options

By 2040, India will require
nearly $4.5 trillion worth

of infrastructure funding,
including a full $1 trillion for
affordable green housing.?
Given the ask, innovative
approaches are key and
green financing strategies
such as green bonds,
catalytic and transformational
financing and impact
investing can provide feasible
solutions. With the lead taken
by specialised development
banks, agencies and
governments and millennial
sensibilities expected to exert
further pressure, innovative
financing mechanisms are
expected to evolve and serve
the movement.

Development Bank Support

India’'s apex housing finance
institution, the National
Housing Bank (NHB),
together with the Agence
Francaise de Développement
(AFD) and the European
Union, have committed

to expand allocation of
resources for green and
affordable housing projects
in India through the SUNREF
India Housing Programme.
Such comprehensive
programmes, that provide
competitive funding
opportunities for green and
affordable housing projects
as well as training and
orientation for stakeholders,
will play a key role in
development of the market.

Institutional Support

Many governments and local
bodies today incentivise
developers who get their
buildings green-certified.
From fast track environmental
clearance and concessional
funding to additional floor-to-
area ratio (FAR), various steps
are in place in India today.
Sustainable construction
concepts are now an integral
part of architectural and
engineering curriculums

too so that the new builders
and developers will be
progressively geared towards
sustainable building. In just
a few years, India has seen a
tectonic shift in its approach
to green construction and
hopefully it will be sustained.




IIFL HFL's Commitment

With an estimated $4.5 trillion of infrastructure build
ahead of us till 2040, of which nearly S1trillion will be
for affordable housing, it is absolutely important to
build an ecosystem that enables enthusiastic adoption
of eco-friendly construction technologies by all
concerned.

It is IIFL HFL's stated objective to ensure the concepts
and practices of green construction permeate the realm
of affordable housing, so that multitudes of people who
will possibly own their first house, will proudly be part
of India’s climate change solution-set. We will work with
all key constituents of the housing industry, continue to
build dialogues, initiatives and partnerships, so that we
can together be the change we want to see.

IIFL

HOME LOAN

IIFL Home Finance Limited | CIN No. U65993MH2006PLC166475

CORPORATE OFFICE

[IFL Home Finance Limited

Plot No 98, Udyog Vihar Phase 1V,
Sector 18, Gurugram, Haryana — 122016

iif.,com/home-loans
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