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Inclusive Climate Action Planning

International Council for Local Environmental Initiatives
Information and Communication Technology
International Energy Agency

Information, Education & Communication

Indian Green Building Council

Indian Institute of Science

Influenza-Like lliness

India Meteorological Department

Indian Rupees

Internet of Things

Intergovernmental Panel on Climate Change
Industrial Processes and Product Use

Intellectual Property Rights

Intermediate Public Transport

Integrated Renewable Energy Resource Management
Integrated Solid Waste Management

Information Technology

Intelligent Transportation Systems

Integrated Urban Water Management

Jawaharlal Nehru National Solar Mission
Karnataka Energy Conservation Building Code
Karnataka State Electronics Development Corporation
Karnataka Power Corporation Limited

Key Performance Indicator

Karnataka Power Transmission Corporation Limited
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KREDL Karnataka Renewable Energy Development Limited
K-RIDE Rail Infrastructure Development Company (Karnataka) Limited
KSAPCC Karnataka State Action Plan for Climate Change
KSDB Karnataka Slum Development Board

KSDMA Karnataka State Disaster Management Authority
KSNDMC Karnataka State Natural Disaster Monitoring Centre
KSPCB Karnataka State Pollution Control Board

KSPCDCL Karnataka Solar Power Development Corporation Limited
KSRTC Karnataka State Road Transport Corporation

KTCP Karnataka Town and Country Planning

kVA kilovolt -ampere

kw Kilo Watt

LEED Leadership in Energy and Environmental Design
LEZ Low Emission Zone

LIFE Lifestyle for Environment

LIG Lower Income Group

LMV Light Commercial Vehicles

LPG Liguefied petroleum gas

LST Land Surface Temperature

m Metre

Max Maximum

MERL Monitoring, Evaluation, Reporting and Learning
mg/I Milligram/ Litre

MIG Middle Income Group

Min Minimum

MLD Million Litres per Day

mm Millimetre

MMI Multi Modal Integration

MMT Million Metric Ton

MoEFCC Ministry of Environment, Forest and Climate Change
MoPNG Ministry of Petroleum and Natural Gas

MPC Metropolitan Planning Committee

MRF Material Recovery Facility

MSME Micro, Small, and Medium Enterprise

MSW Municipal Solid Waste

MW Mega Watt

MwH Megawatt Hour

N20 Nitrous Oxide

NAMP National Air Quality Monitoring Programme

NAPCC National Action Plan for Climate Change

NBC National Building Code

NBS Nature-Based Solution
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NCAP National Clean Air Programme

NCEI National Centers for Environmental Information
NDC Nationally Determined Contribution
NGO Non-Governmental Organisation

NGT National Green Tribunal

NIUA National Institute of Urban Affairs
NMEEE National Mission for Enhanced Energy Efficiency
NMT Non-Motorised Transport

NNE-SSW North --North -Eastd South--South-West
NOx Nitrogen Oxide

NRW Non-Revenue Water

NSIC National Small Industries Corporation
NSM National Solar Mission

NSS Non-Specified Source

NUHM National Urban Health Mission

NULM National Urban Livelihood Mission

03 Ozone

ORR Outer Ring Road

OSHA Occupational Safety and Health Administration
PAT Perform, Achieve and Trade

PBR Peoplebs Biodiversity Register
PBS Public Bike Sharing

PCKL Power Company of Karnataka Limited
pH Potential of hydrogen

PM Prime Minister

PM Particulate Matter

PMAY-U Pradhan Mantri Awas YojanaUrban
PMUY Pradhan Mantri Ujjwala Yoj ana

PNG Piped Natural Gas

PPAC Petroleum Planning and Analysis Cell
pph PersonsPer Hectare

PT Public Transport

PWD Public Works Department

R&D Research and development

RCP Representative Concentration Pathway
RDF Refused Derived Fuel

RE Renewable Energy

RMP Revised Master Plan

rpm Revolutions Per Minute

RR Nagar Raja Rajeshwari Nagar

RSP Revised Structure Plan

RWH Rainwater Harvesting
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SARI Severe Acute Respiratory Infection
SBM Swachh Bharat Mission

SBS Sick Building Syndrome

SCM Smart Cities Mission

SCSP Scheduled Caste SubPlan

SDG Sustainable Development Goal
SME Small and Medium Enterprises
S0O2 Sulphur Dioxide

SOP Standard Operating Procedure
Sg.m Square Metres

STP Software Technology Park

STP Sewage Treatment Plant

SWD Storm-water Drainage Department
SWM Solid Waste Management

T&D Transmission and Distribution

T&L Thunderstorm and Lightning

TERI The Energy and Resources Institute
TG Halli Thippagondanahalli

TH Total Hardness

TK Halli Thoraikadanahalli

TOD Transit-Orient ed Development
TPA Tonnes Per Annum

TPD Tonnes Per Day

TPP Thermal Power Plants

TSP Tribal Sub-Plan

ufw Unaccounted-for Water

UHI Urban Heat Island

UIDF Urban Infrastructure Development Fund
uLB Urban Local Body

ULEZ Ultra -Low Emission Zone

UNFCCC United Nations Framework on Climate Change Convention
URDPFI Urban and Regional Development Plans Formulation and Implementation
VA Vulnerability Assessment

VKT Vehicle Kilometres Travelled

VOC Volatile Organic Compounds

VRE Variable Renewable Energy

VVMP Voluntary Vehicle Fleet Modernisation Program
WHO World Health Organization

WRD Water Resource Department

WRI World Resources Institute

WLE Waste to Energy

% Percent
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°C Degrees Celsius

png/ms3 microgram s per cubic metre
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FOREWORD

Shri D.K. Shivakumar

epttv L.he
JCPULy Ll

Bengaluru, the capital of Karnataka and one of the fastest growing cities in India, holds a

uni que position in the countrydéds wurban | andscap
talent globally, with a strong innovation and startup ecosystem. Bengaluru, historically known

as the Garden City of India, has gradually become the Silicon Valley of India, being one of the

largest hubs of Information Technology companies in the world.

While the city has been proactive in formulating progressive policies to manage its growth, it

is not insulated from the perils of growth. The pressure of urbanisation has not only impacted

the natural resources and ecological networks in the city-region, but its effect can be felt in the

cityés liveability conditions. At the same ti me,
impact on cities has added a sense of urgency to our efforts to enhance Brand Bengaluru as

one of the most liveable and inclusive cities in the world and a preferred investment

destination.

The Government of Karnataka, together with Bruhat Bengaluru Mahanagara Palike (BBMP),
in an effort to tackle these challenges and reiterate its commitment to the shared international
goal to limit global warming and uphold the Paris Agreement as a member of the C40 cities,
is pleased to put forward the first ever Bengaluru Climate Action and Resilience Plan (BCAP).
Developing an actionable roadmap to mitigate and adapt to climate change, and to build better
resilience, is a priority of the government of Karnataka, and must be seen as a human
development agenda. Over the next few years, the BCAP will be implemented as a multi
sectoral collaborative effort, drawing participation from various departments of the
Government of Karnataka, civil society and the private sector.

Launching a roadmap for climate action for Bengaluru is a strategically significant step for the

state of Karnataka. With 1 in 7 persons in the
forward and backward linkages in the state and national economy, the BCAP is going to

positively impact not just the citizens of Bengaluru, but many more lives. | am confident that

Bengaluru will emerge as a lighthouse not only for other cities in Karnataka and India, but as

a global example of inclusive climate action.

S
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Smt. Vandita Sharma
Chief Secretary to Government,
Government of Karnataka

As per the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report

(ARG), with every increment in global warming, regional changes in the mean climate and

extremes become more widespread and pronounced. Adverse impacts from climate change

wi || continue to intensify in future. I ndi ads
(NDC) is a milestone in this effort, and seeks
strengthening the global response to the threat of climate change, as pethe Paris Agreement.

The Government of Karnataka is committed to being a frontrunner in helping the country

embark on low-emission and resilient pathways. Cities are the engines of economic growth,

and it is high time that they take up the mantle. | am ha ppy to see that Bengaluru is already
championing this effort, with the Bengaluru Climate Action and Resilience Plan (BCAP). With

the launch of the BCAP, it will become one of the few cities in the world, and the third in India,

to have a global standard Cimate Action Plan.

Spearheaded by the Bruhat Bengaluru Mahanagar a
first data-driven, multi -stakeholder collaborative exercise to address its GHG mitigation and

climate change adaptation challenges. The goals, targets and actions recommeded by this

plan provide clear pathways to achieve a net zero and climateresilient Bengaluru. As it is the

largest city of Karnataka, its plan is sure to provide a roadmap to other cities in the state to act

against climate change.

For any plan to be successful it is imperative that all stakeholders take ownership. The
successful implementation of the BCAP would require coordination and coherence amongst
government departments, civil society organisations, NGOs, research organisations and, most
importantly, citizens. With every actor playing their part in turning this plan into reality, | am
optimistic that the city will transform its challenges into opportunities.
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Shri Rakesh Singh, IAS

Additional Chief Secretary to Government,
Urban Development Department,
Government of Karnataka

Climate change is one of the biggest challenges that cities are grappling with in the 21st
century, and thus it must be addressed to achieve the mission of sustainable and inclusive
urban development. With the successful adoption and launch of the Bengaluru Climate Action
and Resilience Plan (BCAP), Bengaluru can become a model for other cities and towns in
Karnataka to become climate-progressive.

Bengaluru is the largest of Karnataka's 10 municipal corporations. Therefore, the scale and
complexity of the challenges it faces are mammoth. Apart from the Bruhat Bengaluru
Mahanagara Palike (BBMP), there are multiple departments and agencies responsible for
providing different types of services and planning for the city. These include the Bengaluru
Electricity Supply Company Limited (BESCOM), Bangalore Water Supply and Sewerage
Board (BWSSB), Bengaluru Metropolitan Transport Corporation (BMTC), Bangalore Metro
Rail Corporation Limited (BMRCL), Bangalore Development Authority (BDA), and the
Disaster Management Department. Climate action is an agenda that cuts across sectors. The
goals, targets, and actions for greenhouse gas mitigation and resiliencebuild ing set by the
BCAP have been developed in consultation and consensus with all relevant agencies. It is now
incumbent on us to deliver on the ambitious targets set by BCAP with the utmost sincerity.

The Urban Development Department of the Government of Karnataka is committed to
supporting the BBMP and all other key stakeholder departments and agencies in
implementing the BCAP with highest level of coordination and coherence. The momentous
effort put i n preparing the BCAP will only be realised on the ground when all the stakeholders
working in and for Bengaluru align with each other. | hope this effort will set a precedent for

other cities in Karnataka and the rest of the country in making cities plan and deliver on
climate action commitments.

=i
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CITY LEADERS' PLEDGE FOR CLIMATE ACTION

Shri Tushar Girinath
Chief Commissioner,
Bruhat Bengaluru Mahanagara Palike

Bengaluru, the capital of Karnataka and the fifth largest city in India, is among the handful of

cities across the globe to decisively declare its commitment to tackle climate change.

Bengaluru joined the C40 cities network in 2017, and is committed to contribute its fair share

to limit warming to 1.5 degrees, while being equally committed to prepare itself to adapt to

climate change impacts. The city is also the celead of the Global Air Quality Network. By

presenting the Bengaluru Climate Action and Resili ence Pl an (BCAP), we r ea
commi t ment to fight climate change for Bengal urt
spirit of a 21st century city, for the global community.

The BCAP is not a mere document, but a firm step towards charting a roadmap for the city -
informed by data, research, the best available knowledge practices and, most importantly,
lived experiences. With this plan, Bengaluru has embarked on an ambitious journey to reduce
GHG emissions in line with the commitment given by the Govt of India to the United Nations
Framework Convention on Climate Change. Our endeavour will be to achieve these longterm
emission reduction targets by implementing BCAP actions within the framework of the
relevant policies of the Govt of India. The BBMP will endeavour to actively pursue the policies
and to contribute more to arrest the climate change.

An evaluation of BCAP goals and targets will be done every three years, based on insights
provided by monitoring exercises described in the previous section. The goals and targets will
be revised if required based on the evaluation exercise. The entire BCR will be revisited every
five years, based on updated evidence and progress on goals set.

As we adopt and start the implementation of the
intent in letter and spirit, in the policies, processes and practices of planning, managing and

governing the city. While the Bruhat Bengaluru Mahanagara Palike, along with all the key
departments of the Government of Karnataka working in and for the city, will lead the
implementation of the plan from the front, the BCAP can only be a success with participation

from and partnerships, which include citizens and ci vil society, knowledge institutions, and

the private sector. With the adoption of the BCAP, Bengaluru takes yet another leap towards

securing a healthy, safe, and resilient urban future for its citizens.

I thank C40 Cities and WRI India for their stewardship in developing the BCAP for Bengaluru.
7
£ 5;
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MESSAGE

Ms. Shruti Narayan,
Regional Director, South and W

\4” i C40 cities

Bengaluru, the fifth most populous urban agglomeration in India, has been a C40 city since

2017, committing to accelerated climate acti on
Integral to this, Bengaluru has now published its Climate Action Plan (BCAP) committing to

playing its fair role in reducing carbon emissions, thereby setting a roadmap to becoming

carbon neutral by 2050 aligned with the Paris £
NDCs and the target of carbon neutrality by 2070.

Ao

Jest Asia,

The Bengaluru Climate Action Plan is data-driven based on a GHG inventory of 20192020,
that sets clear yet achievable targets, of 16% by 2030, 26% by 2040 and 56% by 2050 and
further endeavours to work towards achieving net zero by 2050 in line with the e xtended
scenario (34% by 2030, 58% by 2040, and 91% reduction by 2050). This is an important
milestone for Bengaluru and an inspiration for cities in the Global South, leading the way in
demonstrating how political commitment and leadership bringing divers e stakeholders in the
discussions, can result in an ambitious yet implementable climate action plan.

A critical component of the BCAP is to build resilience to immediate and future climate risks
and address inclusive climate actions by putting health and economic recovery by creating jobs
at the forefront. The BCAP has been developed on consensus, collatration and coherence
with national, state and city policies and actions. The Urban Development Department, GoK
and Bruhat Bengaluru Mahanagara Palike (BBMP), with strategic support from WRI India
and C40 Cities, have led from the front on many of these discussions and helped frame the key
priorities that can enable this transition. We look forward to continuing our engagement with
BBMP along with the State Government and other institutions in the implementation and
delivery of targets set out to create a Resilient and Liveable Bengaluru.

ot o
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MESSAGE

Ms. Jaya Dhindaw

Director, WRI India Ross Center, and

Executive Program Director, Sustainable Cities,
WRI India

Bengal ur u, one of the worldodés | argest innovatio
favoured destination for investors and talent alike. In the phase of pandemic recovery, the city

has been through a lot, given the hectic pace of growth and the coninuous onslaught of

extreme climate events. In this context, the Bengaluru Climate Action and Resilience Plan

(BCAP) provides a decisive and inclusive stance on climate action, training its lens on fore

fronting interconnected actions that are beneficial f or people, nature and climate.

The BCAP is unprecedented because the solution
vulnerabilities and strengthen climate resilient growth, are highly data and evidence -based.

Furthermore, it also takes into account ground realities based on multiple deli berations with

citizens and public agencies.

The Plan sets clear goals, targets, and actions across seven key sectors: Energy and buildings,
transport, solid waste, water and wastewater, air quality, urban planning, greening and
biodiversity, and disaster resilience. The recommendations offered in the Plan span
institutional mechanisms and regulations, to infrastructure development, finance and
capacity. The BCAP is a valuable opportunity to drive coherence across sectors and agencies
towards delivering outcomes and impact on the ground. The plan interfaces with multiple
disciplines and is therefore, well equipped to inform policy and complementary action by a
varied range of stakeholders to shape a liveable and thriving city.

As we focus on reducing emissions, inequities and restoring nature, there are reasons for

optimism, as Bengaluru is only the third city in India with a climate action plan adhering to

gl obal standards and will pl ay rdsclatepoofimditsr ol e i r
citizens and economy.

Climate-resilient, sustainable, well-planned urban development, reduces inequality, improves
inclusion, and enables better quality of life, while respecting planetary boundaries. WRI India
looks forward to supporting Bengaluru in achieving its goal of purs uing low-carbon, just,
equitable and resilient growth, and safeguarding the future of Bengalureans through collective
climate -positive actions.

/s
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We sincerely thank the C40 Cities team for giving us the opportunity and guiding the city
throughout the process of preparing the Bengaluru Climate Action and Resilience Plan
(BCAP). We express our gratitude to WRI India for supporting the Bruhat Bengaluru
Mahanagara Palike as a knowledge partner in preparing the BCAP since its inception and
throughout its development and until the final approval stage. We thank all the stakeholder
agencies, especially the nodal officers, who supported us with data, time, esources and
suggestions. We appreciate the support received from all the officials from BBMP, including
its zonal and ward offices, who participated in the development of the BCAP. We thank all the
experts, practitioners, and members of academia and civil society for their valuable time in
making the preparation of the BCAP a multi-stakeholder consultative exercise. We express our
gratitude to all the advisors and reviewers from C40 Cities and WRI India. Specifically, we
would like to thank all the individ uals, authors, the support teams and organisations listed
below, for their unconditional support and contributions to the BCAP.

Government of Karnataka
Smt. Vandita Sharma, IAS, Chief Secretary

Shri Rakesh Singh, IAS, Additional Chief Secretary to Government, Urban Development
Department

Bruhat Bengaluru Mahanagara Palike

Shri Tushar Giri Nath, IAS, Chief Commissioner

Dr. Harish Kumar K, IAS, Special Commissioner-Administration and Solid Waste
Management

Shri Basavaraj Kabade, Chief General Manager & Chief Engineer, BSWML; Nodal Officer of
BCAP from BBMP

Dr. Rohini Balasubramanian, Nodal Officer (formerly associated)

WRI India

Project Coordinator

Jaya Dhindaw, Director, WRI India Ross Centand Executive Program Director,
Sustainable Cities

Authors

Shrimoyee Bhattacharya, ProgramHead - Urban Development,

Praseeda Mukundan, Senior Program Research Associate Urban Development
Nanduri Prashanti, Senior Program Research Associaté Urban Development
Chetan Venkataramana Naika, Senior Program Associate- Urban Development
Sruthi Subbanna, Senior Program Research Associate Urban Development
Bhanu Khanna, Program Manager - Geo Analytics

Radha Chanchani, Senior Manager- Urban Development

Dr. Priya Narayanan, Senior Program Manager Urban Development
Abhimanyu S, Program Associate- Geo Analytics

Linda Regi, Program Associate- Geo Analytics
Raj Bhagat Palanichamy, Senior Program Manager - Geo Analytics
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Contributors

Deepak Krishnan, Deputy Program Director - Energy

Sumedha Malaviya, Program Head - Energy

Sahana Goswami, Senior Program Manageii Urban Water Resilience
Rohan Rao, Program Lead- Electric Mobility

Sudeept Maiti, Associate Program Director T Transport (formerly associated)
Aloke Mukherjee, Manager - Transport

Bhavay Sharma, Senior Program Manager- Air Quality

Ajay Nagpure, Director - Air Quality (formerly associated)

Bina Shetty, Program Head - Spatial Data and Data Analytics

Jyoti, Senior Program Associate- Geo Analytics

Harsha K, Junior Program Associate - Geo Analytics

Aditya Khare, Program Associate- Geo Analytics

Sumedha Jain, Program Manager- Urban Development

Design & Communications

Rama Thoopal, Program Communications Lead

Nileena S, Senior Communications AssoctaBeo Analytics

Safia Zahid, Communications Manager

Abhinand Pulijala, Senior Program Communications Assoei@&o Analytics
Anhad Imaan, Senior Program Communications Associate

C40 Cities

Shruti Narayan, Regional Director for South and West Asia Region
Benjamin John, City Advisor, Chennai and Bengaluru

Akshatha Venkatesha,Inclusive Climate Action City Adviser, Bengaluru
Max Jamieson, Head of Climate Action Planning

Ryan Green, Senior Technical Manager, Climate Action Planning
Siyasanga Sauka, Head of Adaptation Planning

Kirsty Griffin, Senior Technical Manager, Adaptation Planning
Zoe Chafe, Technical Lead, Air Quality

Helen Ho, Programme Manager, Air Quality Technical Assistance
Toby Coombes,Project Manager, Air Quality Policy and Analysis
Vivian Pun, Senior Technical Advisor, Air Quality and Health
Surya Srinivas Boddu, Former Technical Advisor Air Quality

Copy edited and proofed byRama Thoopal, Uma Asher and Ateendriya Gupta
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List of stakeholder departments/agencies consulted

Bangalore Development Authority (BDA)

Bangalore Electricity Supply Company Limited (BESCOM)
Bangalore Water Supply & Sewerage Board (BWSSB)
Bengaluru Metro Rail Corporation Limited (BMRCL)

Bengaluru City Police

Bengaluru Solid Waste Management Limited (BSWML)
Bengaluru Traffic Police department

Bengaluru Metropolitan Transport Corporation (BMTC)

Central Ground Water Board (CGWB)

Commissionerate of health and family welfare

Department of Industries and Commerce

Directorate of Urban Land Transport (DULT)

District Disaster Management Authority (under Revenue Department)
Environmental Management & Policy Research Institute (EMPRI)
GAIL (India) Limited

Ground Water Directorate (GWD)

India Meteorological Department (IMD)

Indian Institute of Science (11Sc)

Karnataka Biodiversity Board

Karnataka Forest Department

Karnataka Power Corporation Limited (KPCL)

Karnataka Power Transmission Corporation Limited (KPTCL)
Karnataka Renewable Energy Development Limited (KREDL)
Karnataka Solar Power Development Corporation Limited (KSPDCL)
Karnataka State Pollution Control Board (KSPCB)

Karnataka State Remote Sensing Applications Centre (KSRSAC)
Karnataka State Road Transport Corporation (KSRTC)
Karnataka State Natural Disaster Monitoring Centre (KSNDMC)
Karnataka Transport Department

MSME Development Institute (DI)

Petroleum Planning and Analysis Cell (PPAC)

Power Company of Karnataka Limited (PCKL)

Rail Infrastructure Development Company (Karnataka) Limited (KRIDE)
The Energy & Resources Institute (TERI)

Urban Development Department

Water Resource Department (WRD)
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The Bengaluru Climate Action and Resilience Plan (BCAP) foregrounds human wellbeing in

the cityds fight against climate change through
impact of climate change with equal priority, both of which have profound conse quence on
shaping Bengalurud6s transition to a future that

BCAP acknowledges that the window of opportunity for securing a livable future for Bengaluru

is rapidly closing and the choices we make today will determine the choices we leave for future

citizens of Bengaluru. BCAP sets ambitious goals for mitigating GHG emissions (in line with

the commitment given by the Govt of India to the United Nations Framework Convention on

Climate Change) and enhance Bengalurubs resilier
social or economic systems of the city in responseto risks posed by climate change.

BCAP acknowledges the 2070 net zero goal set by India's Nationally Determined
Contributions. Bengaluru, as the hub of innovation and start -ups, with access to advanced
knowledge and resources, and home to a thriving civil society, intends to lead the way ly
setting more ambitious targets and implementing innovative solutions to help achieve India's
declared climate goals, and at the same time become an incubator of climate solutions which
could be replicated by other cities.

Enshrining a three-pronged priority of human wellbeing, natural protection and economic
growth, the pathways for achieving climate goals for the city are based on the following three
pillars of success:

Build informed conversation among all actors as a continuous process during
preparation and implementation of BCAP and beyond.

Catalyse radical partnerships with both state and non-state stakeholders for
implementation of actions

Ensure interdependencies of policies, plans, processes and practices are well
addressed to ensure sustainability of actions.

We believe that BCAP will provide a much-needed climate-progressive roadmap for
Bengaluru.
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Bengaluru (also known as Bangalore)is the fifth most populous urban agglomeration in India ,
and one of the fastestgrowing metropolises? (Census 2011) It is the capital and the primate
city of the state of Karnataka, accommodating about 39% of the total urban population of the
state. Situated approximately 920 metres (m) above mean sea level in the Cauveryand
Ponnaiyar (also known as Dakshin Pinakini) river basin, Bengaluru is bestowed with rich
biodiversity and natural resources. Thanks to an intrinsic network of lakes (locally referred to
as tanks), natural drainage channels, and green spacesBengaluru is known as the Garden City
of India. Primarily a cantonment town during the colonial period, the city has gradually
transformed into a major economic centre of the country, attracting people and businesses
from all over India and across the world. The ¢ i tmarduiacturing-based economy in the post
Independence period was overtaken by strong tertiary/service sector growth in the 1990s, led
by the growth of the IT sector. Since then, Bengaluruhas also come to beknown as the Silicon
Valleyof | ndia, produci ng tlhjebs and exgodssA thriging @antee ofo f |
knowledge and innovation, Bengaluru has also emerged as deading start-up hub in recent

ndi

years. In 2019-20, Bengaluru Urban District (BUD) cont ri buted 36% of Kar neé

State Domestic Product (P. Department 2021).

B e ngal conomit growth was accompanied bythe growth of the population and physical
expansion. The city has grown rapidly since the 1990s, with almost a three-fold expansion of
the municipal corporation area in 2007. The jurisdiction of the Bruhat Bengaluru Mahanagara
Palike (BBMP), the municipal corporation of the city, covers an area of about713 sgq.km., and
accommodated 8.5 million people in 2011. The estimated population of BBMP was
approximately 10 million in 2019. The BBMP area could be seen as a cumulaton of three broad
area categories: the city core (the erstwhile municipal corporation area), areas under eight
smaller municipalities that were merged with the erstwhile municipal corporation to form
BBMP in 2005, and 110 villagesthat were adjoining the city core before the formation of BBMP
and are now part of BBMP in its current avatar. As o 2021, the total area under BBMP is
divided into eight zones and 198 wards (BBMP now has 25 wards after a delimitation exercise
was carried out in 2023).

While the expansion of the ¢ i t mudiapal boundary created room to accommodate its
growing population and economic activities, it also propelled the need for extending adequate
urban infrastructure and services to the peripheries of the city. More importantly, the rapid
growth over the past two decades has led to urban sprawl, loss of green cover and

deteriorating liveability conditions, negatively | mpatadivemegs aBangal ur

investment destination. This has underscored the need f o r bal ancing the
aspirations and liveability conditions with better evidence-based urban planning and
management practices. Moreover, the increasing frequency of hazards being experienced by
Bengaluru, as a combined result of extreme weather events and lack of preparedness to

1According to the World Population Review, Bengaluru urban agglomeration (which includes Bengaluru city and
adjoining outgrowths) hasa population of 18 million in 2023 (Review 2023) (Nations 2018)
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manage their impacts, makes it imperative for the city to reimagine its future through the lens
of climate change.2

Cities are increasingly being put at the centre stage of climate discussions on two counts one,
they are major emitters of GHG s, accounting for almost 75% of global CO2 emissiors (UNEP
2017), and two, cities faceincreased risk from climate change impacts due tothe concentration
of population and economic activities, plausibly leading to severe loss and damage (IPCC 6"
AssessmentReport noted observed high negative impact on cities due to climate change).
Addressing these two aspectsof climate change has multiple other co-benefits for cities such
as better liveability , reduced economic burden on the city and citizens, improved air quality
and public health, greater opportunity for green jobs and so on. Bengaluru has been
addressng many of these challenges through different initiatives. The Climate Action and
Resilience Plan gives Bengaluru an opportunity to intensify and coordinate its efforts to plan
and manage the perils of rapid urban growth in a way that is climate-aware and aligned to the
gl obal climate agenda as well as | fNDCs2B6s Nati ona

Bengaluru joined the C40 cities network in 2017. It is also the colead of the Global Air Quality
Network and a signatory to Deadline 20204 set by and for the C40 cities network. Deadline
2020 was a call for all c40 cities to chalk out a roadmap by 2020 to deliver the Paris
Agreement?, i.e., to limit the global temperature rise to 1.5 degreeswith an eyeto reduce GHG
emissions by 2030, and neutrality by 2050. The BBMP started the preparation of the
Bengaluru Climate Action and Resilience Plan (BCAP) in August 2021, in partnership with
C40 cities and WRI India. The primary aim of the BCAPIs three-fold: one, to find pathways
with tangible targets for the mitigation & of GHGs, which are the main contributors to climate
change; two, to identify strategies for adaptation’ and resilience-building & to climate change
impacts at the city level, and three, t o mai nstr e aome adilittsmat e ac
and develop suitable mechanisms for tracking progress on identified actions and pathways.
The goals and targets forimplementing mitigation and adaptation pathways take cognisance
of I ndi ads oo mternatiomad platferms  (such as the revised Nationally
Determined Contributions ), emerging national and sub-national policy aspirations and
Kar nat a kamiit®ns éomanting on climate change as put forward by the Karnataka State
Action Plan for Climate Change 2021.

2 Climate change is defined as perthe IPCC 5t Assessment Report Refer to the glossaryfor the definition .

3 India released its first ever NDCs in 2015 followed by an updated version released in August 2022.The updated
NDCs aims to achieve netzero emissions by 2070 (UNFCCC 2022a).

4 Deadline 2020 is the first significant ro admap for achieving the Paris Agreement, outlining the pace, scale and
priorit isation of action needed by C40 member cities(Cities 2016).

5The Paris Agreement is a legallybinding international treaty on climate change. It was adopted by 196 Parties at
the UN Climate Change Conference (COP21) in Paris, France, on 12 December 2015. It entered into force on 4
November 2016. Its overarching goal is to hold dhe increase in the global average temperature to well below 2°C
above pre-industrial levels 6and pursue efforts do limit the temperature increase to 1.5°C above preindustrial
levelsd(UN Climate change 2019).

6 Mitigation generally refers to efforts to reduce or prevent emission of greenhouse gasesRefer to the glossaryfor
the definition of mitigation as per IPCC5!" Assessment Report

7 Adaptation generally refers to changes in processes, practicesand structures to moderate potential damages or
to benefit from opportunities associated with climate change . Referto the glossaryfor the definition of adaptation
as per IPCC5™ Assessment Report.

8 Resilience generally refers to the capacity or ability to anticipate and cope with shocks, and to recover from
climate changeimpacts. Refer to the glossaryfor the definition of resilience as per IPCC5" Assessment Report.
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Spanning over more than a year,the preparation of the BCAP was a multisectoral and multi -
stakeholder initiative. The objective was to arrive at a plan of action that is backed by science
and evidence, grounded in reality, and owned by agencies across sectors as well dlse citizens
of Bengaluru.

The overarching approach to the preparation of the BCAP was anchored tothe C40 Cities
Climate Action Planning framework essentially embedded in commitment, evidence, and
action-based planning. This framework is primarily built around the following four
components:

a) Emission reduction/neutrality: Create aGHG emissions baseline for the city, and
develop a pathwayto inform the strategies and targets that will be neededto accelerate
the delivery of an emission-neutral city by 2050, with an ambitious interim target .

b) Climate change risk and vulnerability reduction: Conduct a Climate Change
Risk and Vulnerability Assessment (CCRA-VA) for the city and demonstrate how the
city will adapt and improve its resilience to the climate hazards that may impact the
city now and in future climate change scenarios.

¢) Inclusivity and benefits: Engage with the community to inform the plan, outline
the social, environmental, and economic benefits expected from implementing the
planand establish ways to ensure equitable dis
population .

d) Governance and collaboration: Outline the cjrespodsbilitigsover nan

powers and capacity, and identify the partners who need to be engaged in order to
accelerate the delivery of mitigation targets and resilience goals

The GHG inventory and CCRA-VA form the basis of BCAP, both of which offer a data-driven
scientific evidence base forthe city, created with multi -stakeholder contribution s.

The approach to analytics, action framing and priorit isation in the BCAP enshrine three key

tenets of a thriving and sustainable city, namely, human well-being, natural protection, and

economic growth. This also reflectsthe BCAP&s al i gnment to the Sust a
Goals (SDGs), especially SDG11, which aims to make cities and urban areas inclusive, safe

and resilient, and SDG-13, which calls for urgent action to combat climate change and its

impacts. These are addressed at the crossection of other SDGs that focus on critical aspeds

of access to basic services and amenitieand protection of ecological systems.

A summary of this approach is illustrated in Figure 1below.
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It is important to acknowledge that cities in India are subject to multiple planning
interventions, and Bengaluru is no exception. Theci t y6s s p alaidase, agdr o wt h
development are largely guided by the Master Plan (the Revised Master Plan for Bangalore
2015), which is a statutory planning instrument. On the other hand, planning for
infrastructure and amenities creation, maintenance , and service delivery are guided bysector-
specific plans, programmes or schemesconceived by agencies withthe relevant mandate.
Besides there are policies and acts pertaining to each of these sectors and elements. The
intended objective of the BCAP is to add a climate lens to all the existing and upcoming sectoral
and institutional efforts in a manner that is best informed by available evidence and
knowledge. Being cogrisant of this reality, efforts have been made to align or link the climate
actions proposed under the BCAP to sectors and agencies that are mandated to delivea
certain agenda. Therefore, actions proposed under BCAPhave been aligned to seven key
sectors responsible for delivering on either the mitigation and/ or the adaptation/ resilience -
building objectives of the BCAP. These sectors are Energy and buildings;
Transport ation ; Solid waste; Air  quality ; Water , wastewater , stormwater; Urban
planning, greening and biodiversity; and Disaster management (refer to Figure 2).
Notably, the actions under these sectors will have both forward and backward linkages and
cascading effects on other important social sectors such as economic development and
employment, health, and education and so on.
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Figure 2 Sectoral alignment of BCAP for action framing
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Key stages inthe preparation of the BCAPare summarised in Figure 3.

Figure 3 Key milestones in BCAP preparation
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This report adheres to the | P C Eiftrsand Sixth Assessment Report (AR5 and AR6)(IPCC
2022) for all key concepts used.The detailed methodologies and tools used for each stage are
discussed in the respective chapters. Broadly, the GHG inventory for the city has been
developed adhering to the Global Protocol for Community-scale Greenhouse Gas Emission
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Inventories (also referred to as GPC).° For the assessment of risk from climate-induced
hazards, the study used the Climate Change Risk Assessment (CCRA) framewor{C40 Cities
2018), developed by C4Q and a Climate Hazard Vulnerability Assessment CHVA) 10
Framework, developed by WRI India .

1.2Encouraging participation in the formulation of the BCAP

The entire process ofpreparing the BCAP was informed by a series of consultations. A three
pronged consultation process was adopted to seekinputs from three different stakeholder
groups, as illustrated in Figure 4. The section below gives detailed information about each of
these stakeholderconsultations.

Figure 4 Three-pronged approach for stakeholder consultations

Consultations with government
departments & parastatal agencies

40+ Departments/agencies
100+ Interactions

Consultations with academia, Consultations at zonal level
experts & practitioners 8 zonal level training sessions for

7 consultative sessions with ward-level nodal officers.
experts, academia and BCAP consultation toolkit prepared
practitioners to guide ward committee meetings

Source: As identified by BBMP with technical support of WRI India

Consultations with government departments and parastatal agencies

These consultations were conducted with government departments and parastatal agencies
throughout the BCAP preparation process. This was carried out through individual meetings
as well as sectorwise inter-departmental convening to seek inputs and, suggestions & well as
build consensus on sectorwise goals and targets, action tracks, priorities, and responsibilities.
These were held for all the seven priority sectors identified for BCAP, where collectively more

9 GPC is a GHG Protocol standard developed by C40, World Resources Institute and ICLEF Local Governments
for Sustainability. This is available as a dashboard for C40 cities Refer to the glossary for details.
10Details of WRIO&6s Vulnerability ®HhesG&Arpoent framewor k can
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than 40 departments/agencies were consulted. For the list of departments consulted, see
Annexure A.

Consultations with academia, experts , and practitioners

A series of seven consultative sessionswvere held with experts and representatives from
academia, think-tanks and NGOs, and practitioners, covering different sectors such as energy
and green buildings, transport, air quality, solid waste, water and wastewater, urban planning
and disaster resilience, green cover, and biodiversity. These sessions were conducted virtually
in webinar format.

The discussions across sessions were framed against the following broad guiding questions,
on which inputs were sought from sector-specific experts:

1 What are the strategic opportunities for Bengaluru in mitigation and adaptation that
are ambitious, yet feasible to pursue inthe short and long term?

1 What are the challenges in enabling an inclusive climate action lens in all sectoral and
developmental agendas in Bengaluru?

1 What type of governance arrangements are required forthe successful adoption and
implementation of the Climate Action Plan with respect to a) institutions and
capacities, b) plans and policies, and c) processes and platforms?

A summary of key take-aways from this round of consultation can be found here. The list of
participants in the expert consultation is placed atAnnexure A.

Consultations at zonal levels
These consultations were held at two levels to capture inputsfrom citizen groups:

1. Zone-level sensitisation workshops; and
2. Pilot ward committee meetings, where the BCAP agenda was introduced

Zone-level sensitisation workshops

The zone-level workshops were conducted to sensitse BBMP officials about the BCAP, and to
train them on how to capture inputs and feedback from ward committees and citizen groups.
A BCAP Consultation Toolkit was prepared for this purpose, which was disseminated during
these workshops. The objective of this btlingual toolkit was to facilitate ward -level
consultations with diverse stakeholder groups. The toolkit has five sections as follows:

Section A: Instruction for conducting consultations using the toolkit

Section B: Posters on the BCAP

Section C: Format for capturing feedback and suggestions

Section D: A video explaining the BCAP and about the consultation process
Section E: Frequently Asked Questiors (FAQS)

= =4 =4 =4 4

The toolkit can be found here.

BENGALURU CLIMATE ACTION AND RESILIEI\B?E PLAN


https://drive.google.com/file/d/1ZG0s_ffKjlH0_Jnp0r8_SMNC1p9PMflT/view
https://drive.google.com/drive/folders/1FRaew7NBQth01LPpmQqlX_ceo2qWB4To

These sensitsation workshops were conducted for all eight zones of Bengaluruin December
2022. The participants in these training sessions were wardlevel zonal officers, supervisors,
Assistant Executive Engineers, Junior Health Inspectors, Executive Engineers, and Joint
Commissioners.

Pilot ward committee meetings, where BCAP agenda was introduced

As a start, the BCAP was introduced in three ward committee meetings in different parts of

the city (Banashankari Temple [South zongl, HSR Layout [Bommanahalli zone], and

Mathikere [West zong]). The objective was to sensitse the ward committee members on the

need for and intent of the BCAP, capture ground realities of climate change impacts faced
locally by different groups, identify implementation opportunities and bottlenecks in locally

led climate actions, and understand citizen priorities for mitigation and adaptation actions.

The responses obtained from these wards provided insights to the BCAP team, which were
incorporated in to the action plan.

It is to be noted that this was a beginning, and similar consultations will be conducted in all
ward committees asthe BCAP goes for implementation.

Climate change is inextricably linked to the challenges of eradicating poverty and creating a
more equal world (Cities 2018a) Hence, it is impossible to tackle climate change without
tackling inequality and vice -versa. This cannot be achieved by pushing sectoral priorities
solely. India is committed to the goals of the Paris Agreement, whereby it strives to reduce
climate risk, alleviate poverty, build shared prosperity, and promote sustainable development.
There is a need for Inclusive Climate Action Planning (ICAP) that facilitate slocal governments

to assess climaterelated risk and identify actions that are consistentwiththe count r y 6 s
goals. Inclusivity in climate action planning can be achieved by ensuring (Cities 2018a):

1 Inclusivity of the process: Engagement with a wide range of communities and
stakeholders.

T Inclusivity of the policy : Fairness and accessibility in design and delivery.

1 Inclusivity of the impact: Wider benefits of action as equitably distributed as possible.

The BCAP team has adopted the above throughout the CAP preparation process to integrate
inclusivity and equity.

The BCAP integrates cobenefits for B e n g a | residant§, such as improving urban health
and well-being, increasing economic prosperity, ensuring equitable access to resources,
promoting education and, skill development, and ensuring resilience to climate hazards. All
actions that are a part of the BCAP (presented in detail in Chapter 5) were assessed using the
action analysis database in order to understand the ir inclusivity and equity implications.
Vulnerable groups, such as women, the elderly, personswith disabilities, children, low -income
communities, and informal communities (residents and workers) were mapped in the
vulnerability assessment, and specific mitigation and adaptation actions have been suggested.
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Lastly, the planning process has been highly consultative, andhas integrated feedback from
various stakeholders within the government and civil society groups.

For further details on promoting inclusivity in climate action, please refer to Chapter 5, Section
5.4.

The BCAP is alignedto the goals set at higher levels of planning and governanceto leverage
favourable policy environments, align with funding and financing mechanisms, and ensure
coherent reporting mechanisms across common climate and environment protection goals.
The BCAP i s i nfupdatektNahtiomaly Déterndined@ostributions (NDC s), and
the emission mitigation pathways developed under this are informed by national -level policies
andlong-t er m vi si on docume n-tesnlosvicariion dewelogmerd (UNFEGC
2022b) by the Ministry of Environment, Forest and Climate Change (MoEFCC).

Multiple efforts and initiatives have also beentaken up at the national, state and city levels, in
the form of sectoral plans, policies, programmes, targets, and schemes.Table 11tillustrates
examples of the major policies atnational and sub-national levels referred for the BCAP. City-
level guiding policies and plans considered are mentioned in respective sectorspecific
discussions in chapter 2.

National -level guiding policies, plans , and frameworks

1 National Action Plan on Climate Change (NAPCC), Climate Smart Cities Assessment
Framework, National Mission on Sustainable Habitat
National Solar Mission , National Renewable Energy Policy
National Urban Transport Policy (NUTP) , Climate Smart Cities, Faster Adoption and
Manufacturing of Electric Vehicles in India 7 Phase Il (FAME II)
Solid Waste Management Rules, 2016 Swachh Bharat Mission
National Clean Air Program (NCAP)
National Water Policy 2012, National Water Mission
National Mission for Green India, Urban and Regional Development Plans Formulation
and Implementation ( URDPFI) Guidelines
1 National Disaster Management Policy
Sub -national guiding policies, plans, programme s, and frameworks

= =

= —a —a -9

Karnataka State Action Plan on Climate Change (SAPCC)

Karnataka Renewable Energy Policy, Karnataka State Building ByeLaws

Karnataka Energy Conservation and Building Code (K-ECBC)

Karnataka State Urban Solid Waste Management (SWM) Policyi 2020

Karnataka State Pollution Control Board (KSPCB) regulations, Graded Response Action
Plan (GRAP)

I Karnataka State Water Policy

= -4 & -8 A

11This is an indicative list and not an exhaustive list. Refer to specific sectorrelated sections for more details.

ong

BENGALURU CLIMATE ACTION AND RESIL'EI\RQE PLAN



1 Bangalore Development Authority (BDA) Act, Karnataka State Housing Policy
1 Karnataka State Disaster Management Plan

BCAP provide an enabling climate lens to sectoral activities andthe development agenda being
taken up for the city, so that climate action is integrated right from the beginning in the plans,
programmes and projects for the city, and not as an afterthought. This is done by setting
strategic action paths alignedto these initiatives at different levels (detailed in Chapter 5) , thus
ensuring coherence acrossprogrammatic outcome targets.

BCAP Jurisdiction : The area under the BBMP boundary has been consideredas the plan
boundary. All action recommendations pertain to this jurisdiction . The actions, though limited
to the BBMP area, were suitably informed by the existing and projected situation over the
larger region within which Bengaluru is located, so as to ensure that impacts of macro-climatic
variables on the city are duly accounted for (e.g., analysis pertaining to Representative
Concentration Pathway scenarios were considered for the Cauwery and Ponnaiyar river
basins). It is to be noted that the study considered the erstwhile 198 wards of the BBMP for
analytical exercises. This is because the BBMP ward delimitation exercise was carried out only
during the latter part of 2022, when the preparation of the BCAP had reached an advanced
stage, and no recalibrated data on demographic and socieeconomic parameterswasavailable
for the new 225 wards. Nevertheless, the overarching findings, action recommendations, and
outcomes do not change, and they apply at the city and zonal levels as is.

Base year. The BCAP has adopted 2019 as the base year for the GHG inventoryas well as for
all other analyses, wherever feasible. Thisis to ensure that the study considers anaccurate
account of the present situation while avoiding any externalities that might have taken place
due to the COVID-19 pandemic between 2020and 2022.

Horizon year : The final horizon year for the BCAP is 2050, while 2030 and 2040 have been
adopted as interim horizon periods for projections.

Data sources: The data used for BCAP preparation were primarily sourced from respective
government departments, parastatal agencies and secondary literature. No primary survey
was conducted for the purpose of this study. For certain parameters, the study usedthe 2011
Census of India data. The unavailability of Census data beyond 2011 remained a challenge.
The population of the BBMP area for the base year (2019) has been estimated based on
historic al trends in the absence of Census or any other primary survey data.

GHG emissions inventory and pathways analysis: The BCAP adhered to the BASIGZscope
of the GPC protocol for reporting GHG emissions covering three sectors: energy and buildings,

12The BASIC scope ofthe GHG inventory includes emissions from three sectors: stationary energy, transport, and
waste, with specific scopesfor each. For more information , refer to Section 2.3 of this report .
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transport, and waste. Sectors such as industrial production and agriculture were excluded
from the inventory and pathways analysis.

The BCAP report is structured in seven chapters including the introduction (Chapter 1: this

chapter). Chapter2 presents Bengal utheustatsis otsedoys Cleapter8B8is xt and
primarily focused on theevidence baseline created for the city, i.e., GHG emissions inventory

and climate change risks and vulnerability assessment3. This is followed by a description of

pathways, targets and strategies tobe adopted by Bengaluru contributing to a fair-share 1.5°C

warming scenario in Chapter 4. After this is a description of identified goals and actions for all

seven sectors in Chapter5. Chapter 6 presents the governance and institutional structure

proposed for implementation of the BCAP, followed by a framework for monitoring progress

in Chapter 7.

13 Refer to the report on Climate Change Risk and Vulnerability Assessment for Bengaluru for details.

BENGALURU CLIMATE ACTION AND RESILIENUE PLAN



B AR
)

ﬁ"

L]
."
4

Photo Credit: Praseeda Mukuqdan{Whl india:
N UL



==/

Apart from being the administrative capital of the southern state of Karnataka, Bengaluru is

also the commercial and industrial capital of the state in many ways. The city has always had

a historical significance. Founded in 1537, Bengaluru fvhose name was changed from the
anglicised 6 Bangal or e 6 idfrom2aGrhadl hative tovenship and trddisge centre

in the 18th century, t o cidloaad nhilitary rstdtioraid the 19th r ge s t
century, to Indiabs premier science and technol o
the global level. Following | n d ilr@épsendence from British rule in 1947, the city was
retained as the capital and administrative centre of the new, enlarged State of Mysore
(renamed O6éKar nat ak awith mecharlis@dr t8xjile pro8uctm and wother
manufacturing activit ies, the wheels of industrialisation gained momentum from the 1940s to

the 1960s, with the establishment of many large, nation-building, public sector undertakings

in the city. Simultaneously, the defencebase also expanded, and Bengaluru became the heart

of the Indian aviation industry. The other significant development during this period was the
emergence of several science, technology, and R&D institutions in the city. Gradually, it also

grew into a prime centre for education and healthcare, while trade and commercial activity
flourished. This favourable mix of science, research and industryi combined with the
conveniences of a modern, cosmopolitan city and an agreeable climate provided the perfect
setting for the next phase of growth. The 1990s and 2000s saw a major technology boom, with
Bengaluru spearheading the greatest IT and biotechnology revolutions India had witnessed.

Th e cityébs economy i dech cservice isestord, defembe aadc aviati®rs hi
automobile, engineering, textiles/garments , and floriculture , each contributing a significant
shareinthe c i t godosnic eutputs.
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Source: WRI India analysis using Census 2011; BBMP; BMRDA, Government of Karnataka
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Bengaluru is located in the southeast of Karnataka (seeFigure 5). The municipal corporation

area spans 713 sq.km. and, as per the 2011Census, housed a population of 84,43,675 (8.43
million ). Analysis done for this study estimates a population of 101,76,238 (10.17million ) in
2019, residing in the BBMP jurisdiction . A major s har e of Karnat akads

resides in Bengaluru, and 36% oft h e

s urbart pepd

Istion lives in the BBMP area(Census

2011), resulting in Bengaluru -centric urbanisation in the state. Figure 6 depicts the population
growth in Bengaluru from 1991 to 2011, showing a 95% increase in population over the two
decades The projections for population growth are based on data from the CensusHandbook,
2011 and areport provided by the Japan International Cooperative Agency (JICA 2017). JICA
outlines three scenarios for population growth rates: high growth, medium growth, and low
growth. For the BCAP, we have consideredthe high-growth scenario population projections
from the JICA report, accordingtowhichBengal urudéds popul ation is
20.2 million by 2051, which is almost double the present number. Annexure F provides
detailed information on the population projections by JICA and other agencies It presents a
comprehensive explanation of the rationale behind selecting JICA projections, including the
factors considered and the challengesencountered when comparing projections from different

agenciesand jurisdictions .
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2011139 31
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Source: WRI India analysis using Census2011, BBMP, RSP 2031tBMRDA, JICA BWSSBReport
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The built-up area in the city grew from 192sq. km. in 1985 to 518sq. km. in 2015 a170percent
increase in 30 years. This poseda challenge to city authorities in terms of quality of lifeissues
service delivery, and governance. As a response, the eight surrounding municipal corporations
and 110 surrounding villages were amalgamated with the then Bangalore City Corporation
area of 226 sgkm in 2007. The new and expanded municipal corporation area was renamed
Bruhat Bengaluru Mahanagara Palike (BBMP) and covereda total area of approximately 713
sq. km.

2.1.1 Climatic and ecological landscapecontext

Bengaluru is located in the heart of the Mysore plateau, and at an elevation of 920 m above
mean sea level The c i t tgpdgsaphy can be classified as a plateau, with a central ridge
running north to south with land sloping gently on either side. The roads have gentle to
medium gradients. Bengaluru has several freshwater tanks, the largest of whichare Bellandur

lake, Varthur lake, Nagawara lake, Madivala tank, Hebbal lake, Ulsoor lake, and Sankeytank

(Mundoli, Nagendra, and Premji 2018) . The tanks or water bodies in the city were designed in

a cascadng system, from higher to lower levels, making them part of a large network of

drainage channels. The ideawas that if one lake overflowed, the excess water would flow to
the subsequent lake. The naturally undulating terrain of the city helps this system. The flow of

water is from North to South -east as wellas North to South -west, along the natural gradient

of the land. (BIOME 2017) The soil is predominantly red soil interspersed with rock , helping

quicker drainage.

Figure 7: River valley system of Bengaluru and the adjoining region
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Source: Exaggerated relief visualisation; WRI India using Shuttle Radar Topography Mission (SRTM) (refer to
CCRA-VA report for details)
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Bengaluru is part of the Eastern Dry Agroclimatic zone of Karnataka. It has a tropical savanna
climate (Koppen climate classification 14) with distinct wet and dry seasons. Due to its
elevation, the city enjoys a pleasant and equable climate throughout the year. Winter
temperatures rarely drop below 12°C and summer temperatures rarely exceed 38°C.
Monsoons commence sometime around mid-April. The wettest months are August,
September and October, in that order. The city receives annual average rainfall of about
790mm from the North -East and South-West monsoons as per IMD (refer to Chapter 3 for
more details).

Bengaluru falls within the Cauvery-Ponnaiyar river basin which sets the larger natural
geographic context of the city. This,al ong wi t h t h edeterminey i ®pogrdpleyy at i on
climate and natural resource fows,ma ki ng it a critical component
climatic variations.

Figure 8 Geographical and hydrological context of Bengaluru within Cauvery-Ponnaiyar
Basin region
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(] Basi O Y U boundary Catchment Boundary Reservoirs Boundary | Boundary
(EET
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Source: WRI India analysis using SRTM and Central Water Commission (CWC)

14This is a widely usedvegetation-based empirical climate classification system developed by Wladimir Kopppen.
Bengaluru comes under Aw (Type A: Warmest temperature zone and w: Winter dry season)
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Planningandmanagement i s an i mportant part of the <cit
spatial and strategic planning perspective, the Bangalore Metropolitan Region (BMR)

covering an area of 8005 sqg. km. is considered as the immediate hinterland influenced by

Bengaluru. Apart from Bengaluru, the BMR has smaller cities and villages, and is bordered by

the Cauvery river to the south, from where Bengaluru sources water for its daily use. Bengaluru

is the primate city within BMR , accommodating approximately 70% of the regioné total

population. The strategic planning within BMR is guided by a regional -level plan (i.e.,

Structure Plan of BMR), which is non-statutory in nature.

The administration of Bengaluru is governed by the BBMP, which is referred to as the
Bengaluru city corporation area (or BBMP area). This is also the jurisdiction considered for
the BCAP. The spatial planning jurisdiction for Bengaluru , however, covers a larger area of
1,307 sqg. km. including the BBMP area, known as Bangalore Metropolitan Area (BMA). The
land use master planning exercise for the city is conducted for BMA area by the Bangalore
Development Authority (BDA). For the purpose of delivery of basic services, the services
provided by BBMP cover the municipal area. Some of the services provided by other agencies
or parastatals (such as water supply, transport etc.), cover slightly different jurisdictions ,
based on their individual mandates over and above the BBMP area
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Figure 9 Physical geography and jurisdictions of BBMP, BMA and BMR
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Source: WRI India analysis using SRTM, NASA; World Settlement Footprint 2019, German Aerospace Center
(DLR)
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The BMA area currently holds nearly 14.6 % ofthe state® population and 40% of the urban
population of Karnataka 1. A 42% growth in population between 2001 and 2011 points towards
the fast-paced urbanisation being experienced by the city. Bengaluru has had high annual
growth rates compared with other cities in the country , at 3% for the total population; 6% for
employment; and 9% for incomes. Within urban Karnataka, the share of the population held
by the Bangalore Urban Agglomeration (BUA) has more than doubled, increasing from 17.66%
to 35.96%, during the period from 1951 to 2011 Figure 10 depicts the increase in built-up
footprint in Bengaluru from 191.79 sqg.km in 1985 to 539.40 sqg.km. in 2019.

&

-
Bannergha

= i glé:' s T i E: g 3 z
= Arport O Railway Station == Railway = Major Road [J BBMP Boundary Waterbody
Year of addition of built: B |
1985 2019

Source: WRI India analysis using World Settlement Footprint (WSF) Evolution 1985 -2015, and WSF 2019;
German Aerospace Center (DLR)

15This is based on Revised Master Plan for Bengaluru 2@1 (Draft) , which is no longer in action.
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This increase in built-up footprint has resulted in a corresponding decrease in the green and
blue coverin the city. Multiple studies have been conducted by researchers on this loss oblue-
green networks. Studies indicate a loss of green cover from68.27% (1973) to less than 15%
(2013), and a loss of lakes from 3.4% (1973) to less than 1% (2012jGreen Spaces in
Bengaluru, 1I1Sc.) These factors need to beintegral components of city planning and
management, while also considering the diversity of people living in the city.

According to the Economic Survey 20192016, Bengaluru Urban District (BUD) contributes to
36% of GSDP(IBEF 2019) in which Bengaluru city is the prime economic generator. BUD also
has the highest per capita income in Karnataka. The IT sector in Karnataka is primarily
concentrated in Bengaluru, contributing to almost 25% of the state's GDP and making
Karnataka the largest IT exporter in the country 7. This started with the creation of the
Karnataka State Electronics Development Corporation (KEONICS) in 1976 and the
establishment of Electronic Park, | n d ifirat &aftware Technology Park (STP), in Bengaluru,
propelling the development of many such clusters across the city.It gives direct employment
to over 12 lakh professionals while also creating over 31 lakh indirect job opportunities ,
encouraging people from across the country to come to the city. Apart from the IT sector,
Bengaluru also hasa significant concentration of biotechnology, aerospace and aviation,and
manufacturing -related activities. Due to rising land prices, development control regulations,
and pollution control norms, most of the large industries have gradually moved out of
Bengaluru to adjoining areas. The city still has a significant presence of micro, small and
medium enterprises (MSMES).

With growth of economy and employment opportunities , Bengaluru has become home to a
diverse range of people and cultures. As with other Indian states, Karnataka too was carved
out considering the predominant language spoken by most of the population. The capital,
Bengaluru, has retained Kannada as the official language while accommodating other
languagessuch asEnglish, Tamil, and Telugu. over time, due to the diversity of its population .

This economic growth,al ong wi t h t he ci thadleng aitraced pelodle tog e 0 gr a p
make it their home. The 2011 Census captured the socioeconomic and demographic
characteristics of the city extensively, which have been summarily captured in the sections

below, namely Demography and Socio-Economy. These are followed by a section on

Accessibility, which looks into access to key infrastructure and services.The sections below

give an overview of each of these aspectshrough basic statistics and a representative map.

For more details on demographics, socio-economic aspects,and accessibility, refer to Chapters

5 and 6 of the CCRA-VA report.

16The economic Surveywhich is the most reliable source of economic landscape of Indiapresents results at

district level and not city level . Hence Bangalore Urban District has been chosen as a proxy for understanding the

economy of Bergaluru city which is located within this district and is the most prime economi ¢ hub.

"7Karnatakaés had nearly 40% of the country's inZ0or mation t e
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Demographics parameters
Key demographic parameters of Bengaluru are givenin Figure 11

The gross population density of Bengaluru is 119 persons per hectareFigure 12 shows the
ward-wise distribution of population density. It can be seen from the mapthat wards within
the core city are denserthan peripheral wards. The core city could be attributed the erstwhile
Bangalore Mahanagar Palike (BMP). To accommodate theincreasing growth pressure, the city
had to expand beyond the core, thus leading to unplanned urban spread. The ¢ i t byild-8p
growth (see Figure 10) indicates its expansion towards its periphery, where urban planning
measures have not been able to keep pace with the growth pressuresesulting in the creation
of areas which are vulnerable to climate hazards.
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Figure 11Key demographic parameters of Bengaluru

KEY DEMOGRAPHIC PARAMETERS

TrY. T Population Density

Sitaiestll  (122), Nilasandra (116), Shivaji Nagar (92)

Highest - Shantala Nagar (111): 95.3%

= ] Effective Literacy Rate
L'— Lowest - Sudham Nagara (118): 75.5%

Female Literacy Rate

85.4% Highest - Shantala Nagar (111): 94.2%
Lowest - Sudham Nagara (118): 71.0%

° | Sex Ratio 923
T Highest - Vasanth Nagar (93): 1067 f /1000 m FEMALES /
Lowest - Agaram (114): 736 f /1000 m 1000

MALES

SC ST Population

Highest - Chalavadipalaya (138): 53.3%
Lowest - Padarayanapura (135): 0.67%

Age (<6 years old)
Highest - Padarayanpura (135) at 15.21%
Lowest - Aramane Nagar (35) at 6.75%

0y ®

Workforce Participation Rate )H‘ ;H\

61% of workforce is male while rest are female.

‘ . City level information

Ward Numbers are mentioned in () *PPH- Persons Per Hectare

Source: WRI India analysis using Census, 2011wards information from BBMP
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Figure 12Distributio n of population density by ward
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Socio-economic parameters
Key socio-economic parameters of Bengaluru are given in Figure 13,

A significant proporti oasinioformat detdemenis ing Sleums.® pul at i
per the Karnataka Slum Development Board (KSDB), Bengaluru city has 257 notified slums,

housing more than 3 lakh people (KSDB 2011)while the other categories of slums are home

to nearly 4 lakh residents'® Figure 14indicates the location of notified slums in Bengaluru.

The houseless population, population living in houses with temporary roofing and wall
materials, and households that do not own the residence they are living in, are all factors
indicative of inadequate housing access.However, due to paucity of data on the houseless
population, these often remain unaccounted though these are one of the most vulnerable
groups. Observingt he c¢ci t y6s h otheCensus 204 loreveals that lenost a quarter
of households do not have permanent roofing material , making them susceptible to climatic
risks.

As per Census 2011, nearly 44.5 lakh people are migrants to Bengalur?, out which 30%

migrated to the city for work/ business related reasons. Accordi ng to Karnat ak
Economic Survey 202122, Bengaluru emerged as one of India's top job-providing cities,

leading to its reputation as a city of migrants. However, there is a lack of data on climate

induced migration in Bengaluru . Studies have shown that millions of people in India were

displaced in 2021 due to climate-related disasters, highlighting the need for detailed data at

the city level. These studies underscorethe importance of addressing climate migrants and

their impact in research and climate analysis.

18 The 2011Census includes three types of slums: notified, recognised and identified slums. Slums in India: A

statistical compendium 2015 [I cannot insert a comment in footnotes, hence inserting text here: should this be in

brackets? IsitaCensusr el at ed document? I tdés a bit awkward to just ins
sentences in a footnote. | suggest using parentheses]As perthe 2011 CensusBBMP (municipal corporation area

+ outgrowths) slums have total of 1,65,341households and a population of 7,12,801. PCA Slum: Primary census

abstract data for slum, India and States/UTs - Town Level - 2011, Census 2011

1I9Number s refer to the O0Br uhati d&eaa gighillybigger thbnrtheaumrend g | o mer at i o
limits. Total migrants consist of all durations of residence. Census 2011, D-Series (D03, UA-2900-MDDS).
https://censusindia.gov.in/census.website/data/census -tables
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Figure 13Key socio-economic parameters of Bengaluru

KEY SOCIO-ECONOMIC PARAMETERS

37% Home Ownership

of HHs lives in Highest - Shantala Nagar (111): >64%
own houses Lowest - Hongasandra (189)-14%

Housing Condition 26%
S % of HHs with temporary roofing material: °tf HHs have
L Highest - Devara Jeevanahalli (47): >57% emporary
= = E
- Lowest - Chickpete (109): 7%  \qEEkgY

Slums
-Slum Categories (other than notified slums)
houses ~4 lakh ppl L B D)

- Highest share of settlements under slums - -
Kadugondanahalli (30), Nilasandra (116), Chalavadipalya (138)

Access to information
87.4% of HHs own TV
20.1% of HHs own computer with internet

Livelihood =,

~ 44% of city population is migrant labourers m
~74% city population is working in informal sectors

Migrant population
445 lakh people are migrants to Bengaluru**, out

©
which 30% migrated to the city for work/ business
m related reasons

. . City level information

Ward Numbers are mentioned in () *HH-Households **Bangalore Urban Agglomeration

Source: WRI India using Census 2011 Karnataka Slum Development Board, (Patel, Furlan, and Grosvald, 2021)
(IMB 2020) , wards information from BBMP.
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Figure 14 Location of slums along with population density distribution as per built settlement
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Source: WRI India using KSRSAC buildings data; Landuse from BBMP, and estimated population density from
Census2011 (refer to CCRVA for details)
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Accessibility parameters
Figure 15illustrates key accessibility parameters of Bengaluru. Maps from Figure 16to Figure
22 depict accessof householdsto various services and infrastructure in the city.

The city has managed to provideelectricity access toalmost all its households. It can be seen
from Figure 16, that barring a few wards in the inner-city area, the majority of peripheral

wards comparatively lack access toclean cooking fuel. Figure 17 shows that peripheral wards
also lack access tahe water distribution network . Around 15%° of households in the city do
not have access to either piped sewers and/ or septic tanksThe paucity of connection to the
centralised network or to septic tanks is significantly higher in peripheral wards (see Figure
18). The overall percentage of households in the city with access toa latrine within the
premises is about 97%.The city is fairly well connected in terms of public transport through

bus stops (see Figure 19), but connectivity, frequency, and other issues contribute to higher
dependence on private modes of transport . In terms of access to healthcare,89% ofthec i t
population has access to an inpatient facility within the standard response time of 10 minutes .
However, most government hospitals, as seen in Figure 20, are located within the city core,
and the population outside the core (beyond the intermediate ring road) has to travel more

than 5 km on averageto accessa government hospital in an ambulance. The city has 17 fire
stations within the BBMP limits , and two more just outside the periphery. More than 60% of

citybés popul aa7iminate response tinoedranstiiesk éire stations (seeFigure 21).
Highly dense areas of the city such as Devara Jeevanahalli, Malleswaramand Basaveshwara
Nagar lack immediate access to fire services.Bengaluru excels on school accessibility, with
100% of its population within 10 minutes 6 w adistaricafa school. In addition, 97% of the
population also has access government schools within said walkable time.The city core has
reasonable access toorganised green open spaces(see Figure 22), with the exception of
Kammanahalli (Ward 28) , which has no public park or playground within a walking distance
of 10 minute s. The periphery of the city has the least provisioning of organised green open
spaces For example, in Gottigere (Ward 194), and Chowdeswari (Ward 02), only around 12%
and 25% ofthe population respectively haseasy access tmrganised green spaces.

20 This includes latrines connected to systems other than septic and piped water sewer systers: pit latrine with
slab, pit latrine without slab, open pit, service latrine with night soil disposed into open drain, service latrine with
night soil removed by humans, service latrine with night soil serviced by animals, and any other.
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Figure 15Key Accessibility parameters of Bengaluru

KEY ACCESSIBILITY PARAMETERS

Access to electricity %

98% of households have access to gridded
electricity supply as main source of lighting

~ 700,
& Access to clean cooking fuel [ H-{B U/s‘;
S Highest dependence on polluting fuel — Sudham Claan

Nagara (118): 56%, Chalavadipalya(138): 54% cooking fuel

Access to treated drinking water

Highest % of HHs without access to treated drinking =y,
water - Madivala (172): 85%, Narayanapura (56): 81% ¢

Access to public transport fEAY(
has access

Access to bus stop within 5 min walking distance: 94% AT o
OT®% Access to Metro within 10 min walking distance: 25%

Access to hospitals

Within standard response time of 10 min
Access to in-patient healthcare: 89%
Access to Govt. healthcare facilities: 32%

7-min response

Access to fire station <407
More than 60% of city’s population lives outside e vl
7-minute response time from fire stations time

Access to public parks and grounds
City's total area under: = ‘
Parks and open spaces 1.5 % (11 km?)

. . City level information

Ward Numbers are mentioned in () *HH-Households

Source: WRI India using KSRSAC buildings data; Landuse from BBMP, and estimated population density from
2011 (refer to CCRVA for details)

BENGALURU CLIMATE ACTION AND RESIL'EI\mE PLAN



[y —
==\
Figure 16 Ward -wise lack of prevalence of clean cooking fuel
\ p
\ % Kempegowda
\W 7 International
1l 4 mert

/
A \
N\
Bannerghatta = Bomihg;andra ‘
N \\ O 0 2 4km
y \
= Major Road == Railway [ 8BMP Boundary
Ward-wise percentage of households with lack of prevalence of clean cooking fuel : 5-18 os-3 3-m W 457
Source: WRI India analysis using Census 201iwards information from BBMP
BENGALURU CLIMATE ACTION AND RESIL'ENKQE PLAN



ZO=

iy
4"
/’ % Kempegowda
g ( International
s = 2
2 >
S =~ &
: - N
2 ‘ Ny
/
i

Magadi Road - , -

Electronic City

*
s '
> Bannerghatta Bommasandra ;
| ] 2 4km
/ O
== Major Road === Railway D BBMP Boundary
Ward-wise percentage of households without access to treated water facility : 1-22 B2-s . 43-64 . 64 - 85

Source: WRI India analysis using Census 2011 wards information from BBMP

BENGALURU CLIMATE ACTION AND RESILIEI\BOE PLAN



==/

Figure 18 Ward -wise accessto piped sewer and septic tanks
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Figure 19 Accessto public transport (bus stops) within 5 -minute walkable distance
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Source: WRI India analysis using bus stopsand buildings data from KSRSAC; Landuse from BBMP and
population density estimated using Census 2011 (refer to CCRAVA for details)
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Figure 20 Access togovernment hospitals within 10 -minute of ambulance service area

Source: WRI India analysis using hospital information from Vigeyepms 2022; buildings data from KSRSAC,;
Landuse from BBMP and population density estimated using Census 2011 (refer to CCRAVA for details)
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