© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

Feasibility of Living Building in India

Sanika Shinde!, Vedika Kulkarni®, Riya Jadhav®, Swaranjali Kulkarni*
.23 Department of Civil Engineering Walchand college of engineering, Sangli

‘Faculty, Department of Civil Engineering Walchand college of engineering, Sangli

Abstract— As India faces rapid urban growth and
increasing climate risks, architecture must move
beyond being “sustainable” to becoming truly
regenerative designing buildings that restore rather
than simply reduce harm. This paper examines
whether the Living Building Challenge (LBC), the
world’s most rigorous green building standard, can
work in India’s diverse climatic and socio-economic
context. The study finds strong potential: India’s high
solar energy availability and rich tradition of passive
design such as courtyards and natural ventilation,
support key LBC goals, especially in energy and
occupant well-being. However, major barriers remain,
including limited access to Red List free materials,
restrictive municipal regulations on systems like on-
site wastewater treatment, and a 15-30% higher initial
cost compared to typical green buildings. The paper
concludes that directly applying global standards in
India is unrealistic. Instead, it proposes an “Indo-
Regenerative Framework” that blends traditional
Indian design principles with modern net-positive
technologies. While feasible in the short term for
institutional and corporate projects, wider residential
adoption will depend on policy incentives and a
stronger local green materials market.

Keywords—Regenerative Design, Living Building
Challenge (LBC), net-positive technologies

LINTRODUCTION

For decade the notion of building was about
“Damage control”. In India this meant tacking on a
few solar panels or low flow taps to a project in the
name of being ‘less bad’. But as our cities face
savage heatwaves, parched taps and brooding skies,
being less bad is not just enough anymore. Our
building cannot just be consumers; they need to
become contributors. This is where the living
building challenge (LBC) turns the paradigm on its
head. Instead of being less bad, it envisages a
building that behaves like a flower, one that harvests
its own water, generates its own power and manages
its own waste without dumping it on the next-door
neighbor. It is a shift from sustainability to
regeneration (creating abundance) the real test, can a
product create in the west, stand up to India’s
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diverse realities? Can sophisticated hi-tech “living”
systems survive the Mumbai monsoon or Delhi’s
blazing, dusty summers? From our humble chawls
to our glitzy tech parks our financial and social
diversity is challenging. This paper examines if
India is ready for buildings that give back, are living
buildings just a utopian dream or an urgent
pragmatic alternative for our cities. By combining
the “Old school” wisdom of our fore-fathers like
porous courtyard, Jali windows and wind chimneys
with our modern-day break-through technology this
paper explores a way forward.

II. LITERATURE REVIEW

A. Yara Mattar (2023) - Comparative Review
of the Living Building Challenge Certification

The 2023 study by Mattar et al. provides a much-
needed reality check on the Living Building
Challenge (LBC) by moving beyond individual
success stories to analyze a decade of data. By
comparing projects across diverse climates, the
researchers reveal that while we have mastered net-
positive energy and water, the "Materials Petal"
remains the industry’s toughest hurdle—a "Red
List" scavenger hunt that tests the limits of global
supply chains. What makes this review so grounding
is its emphasis on the mandatory 12-month
performance period; it proves that an LBC
certification is not just a design award, but a verified
receipt of a building that actually functions as a
restorative part of its ecosystem. Ultimately, the
paper argues that if these "impossible" buildings can
work in both the rainy Pacific Northwest and the
humid Southeast, the era of simply "doing less
harm" is over, making way for a future of truly
living architecture.

B. Pardis Pishdad-Bozorgi (2019) - Case
study of a Living Building Challenge project

The Kendeda Building research is significant
because it challenges the industry assumption that
Living Buildings are only feasible in temperate
climates (like the Pacific Northwest). It provides a
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scalable model for climate-specific regenerative
design, demonstrating how moisture control and
solar-passive strategies can be integrated into high-
occupancy academic buildings. It also emphasizes
the importance of a 12-month performance period
post-occupancy to verify that the building actually
"lives" up to its design intent.

C. Smart Structures research division (2024) -
Living  Building Materials: The Future of
Sustainable Construction

This 2024 study explores the shift from "passive"
building components to "active" biological systems,
positioning Living Building Materials (LBMs) as
the next frontier in decarbonizing the construction
sector. The research focuses on two primary
breakthroughs: self-replicating concrete and bio
cement. By utilizing microorganisms such as
Sporosarcina pasteurii, these materials mimic
natural processes—Ilike coral reef formation—to
facilitate mineral precipitation. The paper argues
that LBMs do more than just reduce a building’s
initial carbon footprint; they introduce "autogenic
healing," where bacteria remain dormant within a
structure until activated by moisture from a crack, at
which point they produce calcium carbonate to
repair the damage. This research suggests that the
future of sustainability lies in materials that can
grow, repair, and eventually be recycled back into
the environment, effectively turning buildings into
active participants in the carbon cycle.

111 METHODOLOGY

I. The Seven Petals of the Living Building
Challenge

Think of the Living Building Challenge (LBC) not
as a set of rules, but as a philosophy. It asks a
simple, radical question: What if a building was as
efficient, beautiful, and life-sustaining as a flower?
In the Indian context, where we are often
surrounded by concrete boxes that trap heat and
drain resources, these seven "Petals" offer a way to
build that feels more natural and intuitive.
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Figl: the seven petals

1.1 The Place Petal: Respecting the Ground
We Stand On

Before we even think about blueprints, we have to
look at the ground beneath our feet. In our rush to
build "New India," we often pave over the very
things that make a place special.

The Goal: This petal is about being a good guest on
the planet. It means we don't build on pristine nature
or vital farmland. Instead, we take "tired" land—old
industrial sites or abandoned plots—and breathe life
back into them.

In India: It’s about creating '"walkable"
neighbourhoods where you don’t need a car for
every errand, ensuring that our buildings don't just
take up space, but actually help the local plants and
animals thrive again.

1.2 The Water Petal: A Self-Sustaining Cycle

Water is sacred in India, yet our cities are running
dry. A Living Building treats water like the precious
resource it is.

The Goal: Imagine a building that acts like a desert
flower. It catches every drop of rain that hits its
roof, uses it, cleans it, and uses it again. It doesn't
pump its waste into our struggling rivers; it handles
everything on-site.

In India: This isn't just "green tech"—it’s a return to
the wisdom of our ancestors who built great step-
wells. By using rainwater harvesting and greywater
recycling, a building becomes independent,
surviving even when city pipes fail.

1.3 The Energy Petal: Powered by the Sun

We are a sun-drenched nation, yet we rely on coal
that chokes our air. This petal turns that around.

The Goal: A Living Building is a "giver," not a
"taker." It produces 5% more energy than it actually
needs. It’s not just "efficient"; it’s a tiny power plant
that feeds the grid.

In India: By using passive solar design (placing
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windows and walls in just the right spots to catch a
breeze but block the heat), we reduce the need for
heavy AC. The solar panels on the roof do the rest.
1.4 The Health & Happiness Petal: Spaces

That Breathe Most of us spend our days in "concrete
boxes" with artificial lights and stale air. This petal
is a protest against that.

The Goal: It’s based on the idea that humans need
nature to be happy. This means every room must
have a window you can actually open, plenty of
sunlight, and a view of something living.

In India: We use courtyards and jaalis (lattice
screens) to create spaces where the air feels fresh
and the light is soft, making people feel energized
rather than drained by their surroundings.

1.5 The Materials Petal: Clean and Honest
Construction The "new building smell" we often
like is actually the smell of toxic chemicals. This
petal is a "clean diet" for construction.

The Heart of it: There is a "Red List" of poisons—
like lead, mercury, and certain plastics—that are
banned. We look for sustainable building materials
that are healthy for the people who make them and
the people who live with them.

In India: This means rediscovering local gems: lime
plasters, sun-dried earth bricks, bamboo, and stone.
It’s about building with things that can eventually
return to the earth without poisoning it.

1.6 The Equity Petal: A Building for Everyone
A building shouldn't be a fortress that shuts people
out. It should be a place that feels fair and
welcoming.

The Goal: This petal ensures the building doesn't
block a neighbor’s sunlight or "steal" their fresh air.
It’s about universal access—making sure a person in
a wheelchair or an elderly neighbor feels just as
welcome as anyone else.

In India: It challenges the "gated community"
mindset. It encourages developers to include public
benches, water fountains, or small vertical gardens
that anyone on the street can enjoy.

1.7 The Beauty Petal: Designing for the Soul

If a building is just a machine, we won’t care for it.
But if it’s beautiful, we will protect it for
generations.

The Goal: This is the most "human" requirement. It
says that art, culture, and spirit are just as important
as plumbing and electricity.

In India: We have a 5,000-year history of beautiful
architecture. This petal gives us permission to move
beyond "boring glass boxes" and create structures
that celebrate our colors, our crafts, and our stories.
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II. FEASIBILITY

To assess whether a Living Building is truly
possible in India, we must look beyond the
blueprints. The feasibility of such a project lies at
the intersection of high-end engineering and a deep,
human connection to our environment. In a country
where "Day Zero" water crises and record-breaking
heatwaves are becoming the norm, the Living
Building Challenge (LBC) transitions from being a
luxury experiment to a survival strategy.

TECHNICAL

TYPES OF
FEASIBILITY ECONOMIC

ENVIRONMENTAL & SO

Fig2: types of feasibility

2.1 Technical Feasibility: Merging High-Tech
with Heritage

The technical path to a Living Building in India is a
hybrid approach. It requires modern sensors and
systems, but it relies on the "passive" wisdom of
traditional Indian architecture.

Net-Positive Water Systems: Technically, India’s
monsoon patterns are ideal for rainwater harvesting.
The challenge is the "closed-loop." A Living
Building uses Greywater Recycling (diverting water
from sinks and showers) and On-site Blackwater
Treatment  (using
specialized Membrane Bioreactors).

The Human Element: Imagine a building that
doesn't just "use" water but cleans it. Your waste
isn't sent to a polluted river; it is filtered through a
garden on your balcony, returning to the earth
cleaner than it arrived.

Passive Solar & Thermal Comfort: In the West,
buildings are often sealed boxes. In India, we use
Passive Solar Design. By using thick walls (thermal
mass), deep overhangs (chajjas), and courtyards, we
can drop indoor temperatures by 5°C to 8°Cwithout
turning on an AC.

The Human Element: It is the difference between
living in a "refrigerator" and living in a space that
breathes. It’s about feeling a natural breeze through
a jaali screen rather than the dry, stale air of a

constructed  wetlands or

ventilation duct.

2.2 Economic Feasibility: The "Payback"
Perspective The primary hurdle in the Indian
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market is the "First Cost." A Living Building
typically costs 15% to 20% more to build than a
conventional structure.

The Investment: The extra cost goes into high-
efficiency solar arrays, non-toxic materials, and
independent water treatment plants.

The Return: In India, utility costs are rising. A
Living Building has zero monthly electricity and
water bills.

The Human Reality: For a homeowner or a business,
this provides "Resource Security." While the rest of
the city struggles with rising tariffs or water tankers,
a Living Building remains unaffected. Financial
modeling shows a "break-even" point in § to 12
years—after which the building essentially pays you
to live in it.

2.3 Environmental &  Social Feasibility:
Healing the City Living Buildings solve a problem
that individual "Green Buildings" cannot: the
Urban Heat Island effect.

Green Infrastructure: Through Green Roofs and
Vertical Gardens, these buildings act as "sponges"
for heat and carbon. In a dense city like Delhi or
Mumbeai, a single Living Building can lower the
temperature of its immediate surroundings.
Sustainable Materials: Sourcing local stone, lime-
plasters, and bamboo supports local economies and
reduces the "carbon miles" of construction.

The Human Connection: We have an innate need for
nature (Biophilia). Living Buildings prioritize
sunlight and greenery, which has been scientifically
proven to lower cortisol (stress) levels. In our
crowded, noisy cities, these buildings become
"urban sanctuaries" that restore the mental health of
the people inside them.

III. CORE COMPONENTS OF
IMPLEMENTATION

Net-Positive
Water the building's footprint for high-
Infrastructu | capacity Rainwater Harvesting.
re Calculations are based on peak

monsoon intensity to ensure

year-round supply during dry

Catchment & Storage: Utilizing

months.
Decentralized

Treat
ment: Implementing Nature-

Based Solutions (NBS) such as
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constructed wetlands or bio-
filters to treat "greywater" (from
sinks) and "blackwater" (from

toilets) on-site without
chemicals.
Closed-Loop Reuse: Treated

water is cycled back for non-
potable uses like irrigation for

vertical gardens and toilet
flushing.
Passive Solar & | Bioclimatic Orientation:

Thermal
Management

Aligning the building to
minimize East-West heat gain
while maximizing North-South
daylight.

Thermal Mass & Shading:
Using high-density materials
(like stabilized earth) and
traditional Chajjas (overhangs)
to naturally indoor
temperatures.
Natural Ventilation:
stack effect and
ventilation  (via
internal courtyards) to reduce
mechanical cooling loads by

regulate

Utilizing
Cross-

up to

40%.

Regenerative
Material
Procurement

Substitutes:
Swapping standard Portland
cement for Fly Ash Bricks or
Compressed  Earth ~ Blocks
(CEB), and using bamboo or
reclaimed

Sustainable

timber instead of
virgin steel/aluminum.
Low-VOC Finishes: Mandating
the use of natural lime plasters
and plant-based paints to ensure
high indoor air quality.

Circular Sourcing: Prioritizing
materials within a 500km radius
to minimize the "embodied
carbon" of transportation.

Biophilic
Urban
Greening

Green Roofs &  Vertical
Gardens: These surfaces act as
"living insulation," absorbing
solar radiation and mitigating
the Urban Heat Island effect in
dense Indian metros.

Productive Landscapes:
Incorporating urban agriculture
(e.g., medicinal plants or small
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kitchen gardens) to satisfy the
"Place" petal requirements for
food production.

IV. CASE STUDY: SUZLON ONE EARTH,
PUNE

Suzlon One Earth is the global headquarters of
Suzlon Energy Limited, located in Hadapsar, Pune.
Designed by Christopher Charles Benninger and
completed in 2009, the campus is recognized as one
of India’s leading  sustainable  corporate
developments, achieving LEED Platinum and
GRIHA 5-Star ratings.

The project integrates passive solar design through
optimal building orientation, shaded facades,
courtyards, and extensive daylighting to reduce
energy demand. A significant portion of its
electricity consumption is met through renewable
energy sources, including wind and on-site solar

systems.

Water sustainability is addressed through
rainwater  harvesting and on-site

wastewater treatment, enabling  greywater

recycling for landscaping and flushing. The
campus also incorporates native landscaping and
green spaces that improve the microclimate and
reduce heat gain. Sustainable materials with
recycled content and low environmental impact
were prioritized during construction. Overall,
Suzlon One Earth demonstrates the technical and
feasibility of  implementing
integrated sustainable design strategies in large-

environmental

scale commercial buildings in India.

Suzlon One arth, Pune »
V. RESULT

The case study of Suzlon One Earth shows that
integrated sustainable strategies are feasible in large
commercial buildings in India.

Passive solar design reduced energy demand, while
renewable energy sources supplied a significant
portion of operational needs. Rainwater harvesting
and greywater recycling minimized dependence on
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external water supply. Sustainable materials and
landscape design further enhanced environmental
performance.

Overall, the project confirms the technical,
environmental, economic, and social viability of
implementing advanced sustainability principles in
the Indian context.

VI. FUTURE SCOPE OF LIVING BUILDINGS IN
INDIA

The future of Living Buildings in India is promising
due to growing concerns about climate change,
energy demand, and water scarcity. The principles
of the Living Building Challenge, developed by the
International Living Future Institute, align well with
India’s increasing focus on renewable energy, water
conservation, and sustainable construction.

With rapid growth in solar energy, improved
rainwater harvesting systems, and rising awareness
of passive design strategies, the technical feasibility
of Living Buildings is improving. Institutional
campuses, corporate offices, and educational
buildings are likely to adopt these principles first.
However, challenges such as higher initial costs,
regulatory  barriers, and
transparency may slow full certification. In the
present scenario, gradual adoption of Living
Building strategies—rather than immediate large-
scale implementation—appears to be the most
realistic path forward in India.

limited  material

VIL CONCLUSION

Ultimately, making "Living Buildings" a reality in
India is less about the technology and more about a
shift in mindset. We have the engineering and the
ancient architectural wisdom; the real challenge is
convincing the market that a building should give
back more than it takes.

While it's true these buildings cost a bit more to
start, they eventually pay for themselves. In a
country where electricity and water prices are
constantly climbing, a building that generates its
own power and recycles its own water isn't just
"eco-friendly" it’s a financial safety net. We spend
90% of our time indoors. Living buildings focus on
natural light, clean air, and plants, which directly
impacts how we feel. In our crowded, high-stress
cities, these spaces act as "urban lungs" that keep
occupants healthier and happier.
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To make this work for everyone (not just luxury
offices), we need to train more local builders and
make sustainable materials easier to find. It
shouldn't be a "premium" choice to have a home that
breathes.

The idea is promising, but it needs a focused
approach. Instead of thinking of buildings as just
“machines for living,” we should start seeing them
more like living beings that interact with nature. If
India wants to lead in this space, we need to stop
asking, “How much will it cost to build this?” and
start asking, “What will it cost our planet if we
don’t?”
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