
V Suresh 
President, FOCUS 

Vice Chairman, National Building Code of India 
Former Chairman, IGBC, Former CMD, HUDCO 

Chairman, Housing and Planning Committee and 
Member, Smart Cities Committee of BIS

Green Technologies and Practices 
for 

Smart Sustainable Cities

WFEO-CIC International Webinar  on óGreen Technologies: Precursor 
for Transition to Smart Sustainable Citiesô

Hosted by
Institution of Engineers ( India) in association with Institution of Engineers, Malaysia

22022022



World Population Trends
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Source: UN Population Division; WORLD POPULATION PROSPECTS

Population Reference Bureau: WORLD POPULATION DATA SHEET

Population in developing and lesser developed countries to be 88% 
of total population by 2050
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Urbanisation Scenario in India

Decadal Growth Rate of Population (1991-2001) Urban:31.13% Rural:17.97%
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V 350 Million getting added in 2 Decades

V Extremely susceptible to Natural Hazards and attendant disasters 
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ÅRecognisedas cities make an important 
contribution to social and economic development 
at national and local levels. 

Åcities are important engines of economic growth ï
70% GDP

Åcities offer significant economies of scale in the 
provision of jobs, housing and services

Åcities are important centresof productivity and 
social advancement

Cities and Growth Engines
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×Global context

üMigration to cities each year

Ç 70 million

üIncrease in urbanization

ü80% of Earth's population 

would be dwelling in cities 

by 2030

ÇAsia, Africa, Latin America

Green Buildings to óGreen Citiesô: The 
Need 

Source: www.indiabudget.gov.in/India

on the Move and Churning: New Evidence Source: ourworldindata.org/urbanization
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Green Buildings to óGreen Citiesô: The Need 

× Indian context

ü35%+ of our current 

population live in 

urban areas
(Source: Ministry of Housing & Urban Affairs)

üTownships and Cities will 

increasingly grow

Ç 100 new cities by 2030 

with population > 1 Million
(Source: India's urban awakening, McKinsey 2010)

Ç 200 - 300 new townships

expected in the next 10 years 

'70% of India is Yet to Be Built' in the next decade

For 590 million Urban population by 2030
(40 percent of Indiaôs population)



Building Construction sector 
contributing to GHG

× Building & Construction sector 

a major contributor to global 

warming

ü 25 ï40% of Global Energy 

Consumption 

ü 30 ï40% of Solid Waste 

Generation 

ü 30 ï40% of Global Green House 

Gas Emissions

ü20 ï30% of Water Pollution



ÅThe Government of India has launched the ambitious 

programme for 100 Smart Cities with funding from 

Government of India for Rs.48000 crores

ÅThis would stimulate substantial Real Estate 

Development for residential, commercial and social 

infrastructure 

ÅMore importantly the physical infrastructure

ÅAnd Digital Infrastructure

ÅTotal investments expected 1 trillion $

Thrust on Smart Cities
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Imperatives for Promoting 

Resilient Construction

With a view to ensure that the massive financial resource

investments for housing and other public asset buildings and

infrastructure are safe, strong, durable and perform well during

life cycle, it is essential that these are :

Flood protected Cyclone 
Typhoon resistant

Earth Quake 
Resistant 

Land slide protected Sea erosion protected
Tsunami protected 9



NBC of India 2016
Built around the philosophy of creating and maintaining Safe 
Built Environment for people and property by ensuring:

Health 
Safety

(Part 3,9,10)

Fire 
Safety
(Part 4)

Construction
Safety

(Part 5,7,12)
Electric 
Safety
(Part 8)

Environment 
Safety

(Part 11)

Life 
Safety

(Part 4,8)

Public 
Safety

(Part 3, 4)

Structural 
Safety

(Part 2,3,6)

2016
version
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Beyond Safety Consideration  

is the Green Movement
While thepresentRegulatoryframework dealwith Built

Environment for the three dimensional spaces and

connectedspatialdevelopment,thesedonot touchon:

ÅEnvironment

ÅEcology

ÅEnergy Consumption

ÅQuality of Life

ÅSustainable Development

Enabling Framework in Part 11 of NBC of India 2016 -

Approach to Sustainability



Indian Green Building Council  (IGBC)

× IGBC formed by CII in 2001

ü CII - Apex Indian industry 

association formed in 1895 

× Vision of IGBC

ü Enable ósustainable built 

environment for allô 

ü India to be one of the global 

leaders in sustainable built 

environment by 2025



The Key : Holistic Green Development in all forms 
of Built Environment

IGBCôs 30 GREEN Rating Systems

*As on Dec 2020

Addressing the Holistic Approach : 
Site, Water, Energy, Materials, Waste and Environmental Quality

30. IGBC Net Zero Waste
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Green Building to Green Built Environment 
Movement in India since 2001

In 2001, 
1 Green Building 

20,000 sq.ft.
(7,120+ Green Projects) 

8 Billion sq.ft .

10 Billion Square feet by 2022 (India @ 75)

90% of green buildings in India are facilitated by IGBC
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Measurable Benefits in 
IGBC Certified Green Projects across India

Environmental Benefit 

Category

Average Benefits

/Million Sq.ft

CO2 reduction 12,000  Tons

Energy savings 15,000 MWh

Water savings 45,000  KL

Construction waste 

diverted from landfills

450  Tons

Renewable energy, 

(Installed capacity*)

650 MW

*As on Dec 2021 16



Next generation of sustainable construction

× Highly Collaborative Approach

× Project Life -cycle planning 

× Informed Decision making

× Right information at

right time to all project 

stakeholders

× Improved overall quality

×Greater certainty 

over cost and time

Smart Solutions are an enabler for 

Sustainable Development

BIM
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2100 + products certified 

150+ companies registered

26 building product categories

International 

Accreditation: GreenPro

Certification at par with  

global eco-labelling 

standards

óGreenProô Certified Products and Materials

× Sustainable

× Life -cycle enhancement 

× Industrial & Agricultural 

waste based material
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®

Approach to Green Cities

New cities to be 
designed as Green 

from day one

Green Cities

Convert existing cities 
to Green cities



IGBC Green Cities Concept
× Facilitate Indian cities to be converted to 
óGreen Citiesô 

ü Meeting national & international benchmarks 
for sustainable cities & communities

× To address national priorities

ü Land, Social, Transit, Air, Water, Energy, Waste,é

For Greenfield Cities For Existing Cities For Hill Cities, Towns 

IGBC Green Cities Rating is aligned with 
Govt. of Indiaôs Smart Cities Mission Objectives
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Core infrastructure elements 
in a Smart City

× Adequate water 

supply

× Assured electricity 

supply

× Sanitation

× Solid waste 

management

× Efficient urban 

mobility & public 

transport

× Affordable housing

× Robust IT connectivity

× e-Governance 

× Citizen participation

× Sustainable 

environment 

× Safety and security of 

citizens

× Health and education

Smart Cities are also Green Cities !
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Key Features of IGBC rated
Green Townships & Cities

24



×Mixed land use development (combination of 

commercial, Residential, retail , institutional etc.,) 

ü To facilitate sharing of infrastructure and reduce urban sprawl

ü TOD

1. Mixed use Development ïWalk to Work



2. Water Management

× Invest on 100% Waste 

Water Treatment & Reuse

ü 90% of treated water to be reused 

for Flushing, Public landscape 

irrigation & Agriculture.

Purple lines to convey treated water

× 100% On -site Rainwater Harvesting

ü Reduces dependency on municipal water 

supply and improve water table

× ZLD
Rain water harvesting 

Pond
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3. Towards óZero Solid Wasteô

× Solid waste management

ü Home / community level

ü Recycle waste based on 

Waste management hierarchy

× Waste to Wealth

× Trash to Cash

× Refuse to Resource

Waste to Wealth, R 

Segregation at source



4. Sustainable Mobility
× Plan for BRTS/ Mono rail / Light rail / 

Metro rail or combination of above 

from day óoneô

× Develop World -class Non -motorized 

Infrastructure

ü Footpaths, Bicycle lanes etc.

× EV Ecosystem

× Fuel  : Biodiesel, BioCNG, e-charging



Eco-friendly Commuting Practices

Alternative Fuel Vehicle & Car pooling

Bearyôs Group Research Triangle 

IGBC Platinum

Mahindra REVA Factory

IGBC Platinum



5. Design for maximum Green Cover

National Park, Singapore

× Develop Public Landscape 

Area of atleast 9 Sq.m per 

person

ü As per WHO standards

× Dedicate space for Urban 

Agriculture to promote 

local food production Roof top Food production           Courtesy: Biome
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6. Maximum Energy Efficiency

× By regulation, 100% of buildings to be designed as 

energy efficient buildings

ü Energy Conservation Building Code (ECBC)

IGBC Green 

Homes

IGBC Green 

New Buildings

IGBC Green 

Schools

IGBC Green 

Factories

IGBC Green 

Landscapes

IGBC Green 

Existing 

Buildings
IGBC Green 

MRTS
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7. Renewable Energy
× More than 15% of total electricity 

demand of city to be catered by 

Renewable energy

× By 2030, RE will take care of 50% of 

Energy needs ï550 GW

× National / International Example

ü Germany ï27% electricity demand 

met by renewable systems 

ü Target for 2050 ï80% from 

renewable systems

Wind farm in Germany
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Green Features in

Cities Going Green

33



Green City
IGBC P la t inum

Indiaüs First 

Dholera City : Sustainable Approach towards 

Evolution of a Low Carbon City
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1. Green Infrastructure

35
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Sri City : Vision to create a World Class Business Destination, 

with a perfect harmony between Industrial Growth & Sustainability

Green City

IGBC Go ld

INDIAüS SECOND
Industrial City

36
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1. Sustainable Water Management 
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2. Robust Utility Network connecting every plot 

38
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3. Sustainable Community
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®

Mahindra World City : Transforming Urban 

Landscapes by Creating Sustainable Communities

40



1. Social Infrastructure

41
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2. Preservation of Habitat

× Conservation & Sustainable 

Management of existing lakes 

and water bodies 

× Preservation of Existing Trees 

and Native plant species

× Development around the villages

Restored Kolavai Lake 

by Mahindra World City
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3. Food Security

× Mahindra World City (MWC), Chennai

ü Sustainably meet Food Requirement at household level 

ü Designated land for local fruit and vegetable produce

Ç 40 sq.m of land per dwelling unit

Ç Caters to all 7,691 dwelling units in the city

Green patches indicating agricultural land in a Green Township
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A Sustainable Community



India One of the 

First few countries to develop 

Exclusive rating system

Rating for Green & Smart Cities

(For Existing Cities)



Green Cities Rating for Existing Cities
Focus Areas 

Sl. No. Category

1 Ecology & Preservation

2 Citizen Welfare 

3 Land Use

4 City Transportation

5 Infrastructure  Efficiency

6 Innovation in City 

24 Green City Indicators to check the 
current status and improve upon!
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TOWARDS SDG GOALS 2030

Evaluating Sustainable Development in Cities

47



Green City

I G B C  P l a t i n u m

INDIAüS FIRST
Smart City 

Rajkot Smart Cityôs Vision : 
Develop into a smart, liveable and iconic city of 

Gujarat with growth and sustainable development 

Energy Savings : Approx. 65 Million kWh/ year

100% 
LED Street Lighting

8.5 million 
kWh/year 

Power from 
Solar power plant

55.6 million kWh/ year

Waste to Energy 
plant 

1.02 million 
kWh/ year



Treated Water Reuse : 27.9 Billion litres/ year

Sewage Treatment 
Plant

95.5 MLD

Rajkot Smart City
I G B C  P l a t i n u m  r a t e d  G r e e n  E x i s t i n g  C i t y  

Blue & Green Infrastructure

¶ Rejuvenation of Four lakes
covering 4 kms catchment area :

Increase in Cityôswater table

Å 100% water supply coverage, 
Å 100% consumer metering, 
Å 24x7 supply through concept of 

District Metered Areas

¶ 25 % Green cover improved by

tree preservation & plantation
initiatives



Integrated Solid Waste Management

Waste to Compost Plants

5 TPD plant 
in each of the 20 wards

Waste to Energy Plant 

1000 TPD plant 
for entire city

Solid waste diversion from Landfill : 2,55,500 Tons/ year

¶ Disposal of only post 
treatment inert, domestic 
hazardous waste and 

non - recyclable waste to 
Nakravadi Site of RMC

Rajkot Smart City
I G B C  P l a t i n u m  r a t e d  G r e e n  E x i s t i n g  C i t y  
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Green City
IGBC P la t inum

New Town: Future ready global 

services hub attracting the best talent 
with a fine work -life balance

INDIAüS FIRST
Green Satellite City 
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1. Pedestrian Friendly Streets

Solid Waste Transport Vehicles : 
Vehicle Tracking Portal

Bus Stops :
Real time 
information of 
arriving buses

1. Pedestrian Pathways
2. Road Crossings
3. Public Buildings
4. Public Toilets
5. Recreational Areas

Barrier-free design for All

Shaded RoadsPublic Spaces along streetsCycle Lanes 

Bicycle Station with Kiosk:
At Meto stations/ Bus stations
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2. City Water Management 

City water cycle
7.2 million litres per day of 

Rain water can be utilised during 

monsoon period

City level water storage capacity of150 

million gallons

100% Waste Water Treatment

Waste Water Treatment & Reuse 
Capacity of 145 MLD

(136 Million Litres waste water generated/ day 

Treated & Reused for gardening applications 

in New Town Kolkata
53
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3. E- Mobility

E-Mobility : Charging Infrastructure is the Key
Å Public Transport : Operational e-buses as part of Bus fleet 

Å Last-mile connectivity : e-three wheelers (battery operated rickshaws) 

Å Building level provisions: Amendment in byelaws to include norms to mandate 2% of 

the car parking spaces to be reserved for electric vehicle charging points.

E-Mobility 
infrastructure in 
city include:
- bus bays
- charging stations
- maintenance office
- workshop 
- maintenance pit

54


