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Message 
Smt. Pankaja Gopinath Munde 
Honourable Minister for Environment and Climate Change,  
Animal Husbandry, Government of Maharashtra 
 
Maharashtra has set a clear and ambitious vision for its future—one that balances economic 
growth, social equity, and environmental sustainability. Under the state’s long-term 
development agenda, including Vikasit Maharashtra 2047 and the State Action Plan on 
Climate Change, the Government of Maharashtra is committed to building climate-resilient 
cities, strengthening energy security, improving quality of life for citizens, and positioning 
the state as a national and global leader in low-carbon development. 
 
Cities lie at the heart of this vision. As engines of growth and innovation, Maharashtra’s 
urban centres also account for a significant share of energy demand and greenhouse gas 
emissions, particularly from the buildings and energy sectors. Addressing these challenges 
is not only essential for meeting climate goals, but also for reducing energy costs, 
improving thermal comfort, enhancing public health, and ensuring inclusive urban 
development—especially for communities vulnerable to heat. 
 
The report presented here represents a meaningful step in translating the state’s climate 
and development vision into city-level action. Developed through close collaboration 
between the Environment and Climate Change Department, the State Climate Action Cell, 
urban local bodies, and C40 Cities, this work focuses on moving decisively from planning to 
implementation. By advancing High Impact Actions on decarbonisation through net-zero 
municipal buildings, rooftop solar deployment, cool and green roofs, behavioural energy 
efficiency and green municipal procurement, the programme supports Maharashtra’s 
priorities on clean energy transition, climate adaptation, and sustainable urban 
infrastructure. 
 
The successful notification and implementation of Cool Roof Bye-laws in Amravati stands 
as a strong example of how evidence-based planning, sustained technical support, and 
effective state–city coordination can translate climate priorities into enforceable urban 
policy aligned with Maharashtra’s goals on heat resilience and low-carbon growth. This 
leadership is further reinforced by parallel successes in other cities, including the 
development of Net Zero Municipal Buildings Action Plans in Mumbai and Panvel, 
behavioural energy efficiency and rooftop solar programmes in Navi Mumbai and Thane, 
and household-level cooling pilots in Chandrapur demonstrating measurable reductions in 
indoor temperatures and energy demand. Together, these implementation-ready roadmaps 
highlight Maharashtra’s ability to move from pilots to policy, and position the state as a 
national leader in delivering scalable, replicable urban climate solutions for cities across 
India and the Global South. 
 
I commend the Environment and Climate Change Department, the State Climate Action 
Cell, the Urban Development Department, the Energy Department participating municipal 
corporations, and our technical partners for their commitment and collaborative spirit. 
These reports are not an end in themselves, but practical tools to support cities as they 
deliver on Maharashtra’s broader vision of resilient, energy-efficient, and people-centred 
urban development. I am confident that the learnings from this initiative will inform future 
policies and inspire cities across India and the Global South. 
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Message 
Smt. Jayashree Bhoj 
Secretary, Department of Environment and Climate Change  
Government of Maharashtra  
 
The Government of Maharashtra’s climate and development agenda recognises that 
effective implementation of climate actions at the city level is critical to achieving the 
state’s long-term goals on sustainability, resilience, and economic competitiveness. As 
articulated through Vikasit Maharashtra 2047, the State Action Plan on Climate Change, 
and sectoral policies on energy and urban development, the state is committed to enabling 
cities to adopt low-carbon pathways while strengthening institutions, improving service 
delivery, and safeguarding vulnerable communities. 
 
This set of project reports reflects a deliberate effort to operationalise that vision. Built 
upon the Maharashtra City Decarbonisation Roadmap, in partnership with C40 Cities, the 
work moves beyond aspirational targets to provide cities with implementable High Impact 
Actions, institutional arrangements, and monitoring frameworks in the energy and buildings 
sector. The emphasis throughout has been on alignment—between city priorities and state 
policy levers, between climate objectives and development outcomes, and between 
technical ambition and administrative feasibility. 
 
Four cities—Mumbai, Panvel, Nashik, and Amravati—now have implementation-ready 
roadmaps of selected high impact actions that support state priorities such as scaling 
renewable energy, improving energy efficiency in public assets, enhancing thermal comfort, 
and strengthening procurement systems. Three additional cities—Thane, Navi Mumbai, and 
Chandrapur—have been supported  on immediate actions that build readiness while 
drawing on the tools and learnings from the deep-dive cities. This tiered model reflects a 
scalable pathway for extending climate action across Maharashtra’s diverse urban 
landscape. 
 
Equally significant is the strengthening of institutional capacity at both city and state levels. 
Through sustained consultations, knowledge-sharing sessions, and thematic discussions, 
officials have been better equipped to integrate climate considerations into budgeting, 
planning, procurement, and regulatory processes. The development of state-level 
knowledge products on rooftop solar and green municipal procurement, as well as formal 
policy inputs to the Urban Development Department, further embeds these learnings within 
government systems. 
 
Anchored by the State Climate Action Cell, this initiative has also fostered a collaborative 
ecosystem—bringing together cities, state agencies, utilities, financial institutions, and 
knowledge partners—to support coordinated action and continuous learning. This 
foundation will be critical as Maharashtra advances its clean energy transition, explores 
innovative financing mechanisms, and engages with national and international climate 
initiatives, including Just Energy Transition frameworks. 
 
These reports are intended as living documents that support ongoing implementation and 
policy refinement. They reflect Maharashtra’s commitment to evidence-based 
decision-making and climate action that delivers tangible benefits for citizens while 
advancing the state’s long-term development vision. 
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Message 
Shri Abhijit Ghorpade 
Director, State Climate Action Cell (SCAC)  
Department of Environment and Climate Change  
Government of Maharashtra  
 
Maharashtra, India’s one of the most industrialised and urbanised states, has drafted its 
Viksit Maharashtra 2047 vision to achieve a USD 5-trillion economy through a sustainable 
and inclusive approach, while managing rapid infrastructure and construction expansion. 
Reflecting its leadership and commitment, Maharashtra has mobilised climate action across 
cities, with 43 AMRUT cities formally committing to the global Race to Zero initiative. The 
buildings sector accounts for nearly 37 percent of India’s annual primary energy 
consumption, a share that is projected to increase substantially in the absence of timely 
and effective interventions. 
 
Cities assume a critical role in shaping the trajectory of climate action, particularly as 
building stock is expected to grow significantly by 2030. In response, the Department of 
Environment and Climate Change, in collaboration with C40 Cities and with technical 
support from Environmental Design Solutions (EDS), developed the Maharashtra City 
Decarbonization Roadmap for the Energy and Building Sector in 2023, covering 43 AMRUT 
cities across the State, supporting cities in achieving net-zero emissions by 2050. As part 
of the roadmap’s implementation, seven cities were supported on high-impact actions 
aligned with local priorities, while remaining consistent with state and national objectives.  
 
This resulted in the development of: ‘Net-zero energy action plans for public buildings in 
Mumbai and Panvel cities’, ‘Roadmap for accelerating rooftop solar deployment in Nashik 
city’, ‘Cool / Green roof policy roadmap for Amravati city’, ‘Identification of cooling 
pathways for low-income settlements in Chandrapur city’, ‘Development of behavioural 
energy efficiency and renewable energy adoption programmes for municipal buildings in 
Navi Mumbai and Thane cities.’ 
 
In addition, policy notes and guidance documents addressing cross-cutting challenges 
were also developed. This included ‘Road to Renewable Cities’, a knowledge product 
supporting cities in their clean energy transition and ‘Greening Municipal Procurement’, a 
step-by-step guide for urban local bodies, that centres “procurement” in the climate action 
dialogue.  
 
This body of work has been undertaken through close coordination with urban local bodies, 
relevant state departments and agencies, technical experts, and partner organisations. It 
reflects an evolving approach towards action-oriented and implementation-focused climate 
planning, grounded in local realities, informed by analytical evidence, and designed to 
support scalability and replication across the State. 
 
The Maharashtra State Climate Action Cell remains committed to supporting cities in 
mainstreaming climate considerations within the urban built environment and strengthening 
institutional capacities for sustained climate action. The roadmaps, action plans, policy 
recommendations and knowledge products presented herein are expected to facilitate 
accelerated implementation, promote innovation, and contribute meaningfully to 
Maharashtra’s transition towards a low-carbon and climate-resilient future.  
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Message 
Mr. Avinash Kate,  

Deputy Municipal Commissioner,  
Environment and Climate Change,  
Brihanmumbai Municipal Corporation (BMC) 

 

Mumbai, as one of India’s largest and most vibrant metropolitan cities, stands at the 
forefront of the global battle against climate change. Following our commitment to the 
Paris Agreement, the Brihanmumbai Municipal Corporation prepared the Mumbai Climate 
Action Plan (MCAP), which identified the buildings sector as a critical area for intervention, 
accounting for 20% of the city’s greenhouse gas (GHG) emissions. Within this sector, public 
buildings alone represented a substantial (7%) electricity consumption. Recognizing this 
challenge, the Brihanmumbai Municipal Corporation (BMC) acknowledged that to drive 
city-wide change, we must first lead by example.  

It gives me great pleasure to present the Net Zero Action Plan for Municipal Buildings, a 
comprehensive assessment and strategic action plan prepared through a collaborative 
effort between the BMC, C40 Cities, and the Alliance for an Energy Efficient Economy 
(AEEE). This work lays the foundation for decarbonizing our municipal portfolio, focusing on 
four priority categories: schools, offices, hospitals, and auditoriums.  

Our vision for this transition is ambitious. The plan delineates clear pathways for our diverse 
infrastructure: achieving Net Zero Energy status for existing buildings by targeting 
operational energy efficiency and renewable energy integration, and Net Zero Carbon 
status for all new buildings by further incorporating low-carbon materials and passive 
design strategies. By operationalizing this action plan, BMC aims to reduce its carbon 
footprint and also set a precedent for other municipal corporations across Maharashtra and 
India. This document serves as a blueprint for a sustainable, low-carbon urban future, 
demonstrating that embedding sustainability in municipal buildings is a responsibility. Let’s 
continue the efforts on moving from ambition to action for a cleaner and greener built 
environment. 
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Foreword  
Naim Keruwala​
Regional Director, South and West Asia​
C40 Cities  
Maharashtra’s cities are at the forefront of India’s urban climate transition. Through the 
Maharashtra City Decarbonisation Roadmap for the Energy and Buildings Sector, 43 cities 
across the state have committed to ambitious, city-led pathways that align with India’s 
long-term climate goals and demonstrate how subnational leadership can drive climate 
action at scale. This collective approach positions Maharashtra as a model for other states 
accelerating India’s clean energy transition. 

Rapid urbanisation, rising energy demand, and increasing exposure to extreme heat and 
climate risks underscore the urgency of accelerating urban climate action that delivers 
tangible benefits for residents while supporting long-term economic growth. C40’s support 
to seven cities (Mumbai, Panvel, Nashik, Amravati, Thane, Navi Mumbai and Chandrapur) 
through development of high impact action roadmaps and critical actions on energy 
transition and knowledge products are aimed at advancing implementation, and providing 
cities with the necessary tools and frameworks. . 

This suite of reports marks an important milestone in Maharashtra’s urban decarbonisation 
journey. Developed in collaboration with the Government of Maharashtra, seven municipal 
corporations, and technical experts; these roadmaps demonstrate how cities can use their 
regulatory, operational, and purchasing power to drive systemic change at scale. Together, 
they outline practical and implementable pathways to reduce emissions, improve energy 
efficiency, and strengthen resilience across the energy and buildings sector; one of the 
most critical and cost-effective areas for urban climate action. The reports focus on key 
levers available to cities today, including cool and green roofs, rooftop solar, net-zero 
municipal buildings, behavioral change, and sustainable procurement, translating ambition 
into clear, actionable steps. 

I commend the Environment and Climate Change Department of Government of 
Maharashtra, Climate Action Cell on its efforts in achieving this significant milestone and 
collaboration. C40 also acknowledges the engagements and support extended by the 
Departments of Urban Development, Energy Department along with the Maharashtra 
Institution for Transformation (MITRA) and seven cities in developing these roadmaps. 

C40 looks forward to further supporting Maharashtra’s cities to implement and mainstream 
climate actions supporting objectives of Vikasit Maharashtra 2047 and State Action Plan on 
Climate Change.  
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Foreword 
Dr. Satish Kumar,  

President and Executive Director,  
Alliance for an Energy Efficient Economy 

 

Buildings sector is a major contributor to the energy consumption and emissions in the built 
environment. While immediate attention is often drawn to visible and significant polluters 
like transport and industry, buildings remain energy guzzlers consuming huge amounts of 
power which has grown significantly in the past decade due to rising cooling demand. 
Mumbai Climate Action Plan had highlighted that the buildings sector accounts for 20% of 
the city’s greenhouse gas (GHG) emissions. Equally concerning was the share of municipal 
buildings’ in these emissions.  

At the Alliance for an Energy Efficient Economy (AEEE), we view energy efficiency not just 
as a conservation measure, but as a critical resource that contributes toward meeting India’s 
goals on energy security and climate action. It is in this spirit that we collaborated with C40 
Cities and the Brihanmumbai Municipal Corporation (BMC) to develop the Net Zero Action 
Plan for Municipal Buildings.  

Our assessment of the BMC buildings revealed that hospitals, offices, schools, and 
auditoriums account for 14.7% of total municipal electricity consumption, therefore we 
propose to prioritize these. For our existing building stock- we must aggressively pursue 
Net Zero Energy status. This involves retrofitting inefficient appliances, such as replacing 
conventional fans with BLDC units and upgrading HVAC systems, which our audits have 
identified as high-impact Energy Conservation Measures (ECMs). For new construction, we 
must raise the bar further to Net Zero Carbon status. This requires looking beyond 
operational energy reduction and also address embodied emissions the emissions locked 
into materials like cement, steel, brick and glass before a building becomes operational. By 
integrating passive design strategies, low-carbon materials, and planning rooftop solar from 
the design stage, we can prevent locking in emissions for the decades to come.  

This Action Plan is our attempt at achieving decarbonization by leveraging instruments like 
Energy Service Companies (ESCOs), Cooling-as-a-Service and other innovative strategies. 
We hope this work serves as a scalable blueprint, proving that sustainable public 
infrastructure is possible and practical for cities across India. 
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Preface 
 

Mumbai is one of India’s largest metropolitan cities. C40’s prior engagement on structuring 
the Paris Agreement aligned Mumbai’s Climate Action Plan (MCAP) recognized the 
buildings sector as a key contributor accounting for 20% of the city’s GHG emissions. Public 
buildings alone represent 7% of electricity consumption, projected to triple by 2050 under 
a business-as-usual scenario.  

Taking cues from MCAP and building up on the commitment by 43 cities in Maharashtra to 
prepare and implement city-level decarbonization roadmap; C40 supported development 
of a roadmap for transition of the energy and buildings sector. Launched by the 
Environment and Climate Change Department of Maharashtra in December 2023; this 
roadmap was a city-level template that outlined a pathway for supporting energy transition, 
upscaling energy efficiency, reducing GHG emissions and reliance on fossil fuels, and 
lowering energy operation costs.  

Building on the Maharashtra City Decarbonisation Roadmap, C40 is currently supporting 
seven (Mumbai, Amravati, Panvel, Nashik, Chandrapur, Navi Mumbai, Thane) out of the 43 
cities included in first phase of this work, to develop implementation frameworks and action 
plans for clean energy and low-carbon buildings. An important initiative in this phase is 
developing a Net-Zero Municipal Buildings Action Plan. C40, Brihanmumbai Municipal 
Corporation (BMC), and Alliance for an Energy Efficient Economy (AEEE) have collaborated 
to assess the current energy and emissions profile of municipal buildings to identify key 
areas for improvement in this report to further develop the Net Zero Municipal Building 
Action Plan. 
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Executive Summary 
The Net Zero Action Plan for Municipal Buildings presents a comprehensive framework for 
the Brihanmumbai Municipal Corporation (BMC) to transition its municipal building 
portfolio toward net-zero energy and carbon targets by 2050. The plan addresses both 
existing and new municipal buildings, focusing on strategies that combine technical, 
financial, and governance interventions to achieve measurable emission reductions in 
alignment with the Mumbai Climate Action Plan and Maharashtra’s Net Zero Roadmap by 
2050 objectives. 

Scope and Objectives  

The action plan covers four major municipal building categories schools, offices, hospitals, 
and auditoriums which together account for approximately 14.7% of BMC’s total electricity 
consumption. For existing buildings, the goal is to achieve net-zero energy, emphasizing 
operational energy efficiency and renewable energy integration. For new buildings, the 
target is net-zero carbon, incorporating both operational and embodied carbon reductions 
through the use of low-carbon materials, efficient building design practices, energy 
efficient appliances, rooftop solar PV and clean energy procurement.  

Net Zero Strategies for Existing Building  

Walkthrough energy audits were conducted for representative buildings within each 
identified typology to identify Energy Conservation Measures (ECMs). The results were 
extrapolated to estimate stock-level impacts across BMC’s building portfolio. Walkthrough 
audit of the sampled buildings shows that the most effective ECMs include rooftop solar 
PV installation, replacement of conventional fans with BLDC fans, and upgrading 
inefficient air-conditioning systems to high-efficiency models.  

The impact analysis of the identified ECMs across building typologies indicates that, if 
implemented effectively, these measures can substantially reduce current energy 
consumption. In some cases such as schools and auditoriums they could enable a net zero 
energy status, while office buildings could achieve near-net zero performance (as shown 
in Figure E.1). 
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Figure E1: Stock-level impact of energy conservation measures (ECM’s) across building typologies 

The analysis indicates that retrofitting existing inefficient appliances with energy-efficient 
alternatives and installing rooftop solar systems are key strategies to reduce energy 
consumption in existing buildings and, in some cases, achieve net zero energy status.  

For certain building typologies, such as offices and hospitals, where net zero energy cannot 
be achieved solely through efficiency upgrades and rooftop solar, procuring green power 
from the open market under the Green Tariff Policy can help bridge the gap and enable 
them to reach net zero energy status. 

Net-Zero Strategies for New Buildings  

Net zero strategies for new municipal buildings is structured around five key pillars:  

Passive Design Strategies – Optimized building orientation, high-performance envelopes, 
shading devices, and cool roofs to reduce cooling loads.  

Active Design Strategies – Integration of efficient lighting, BLDC fans, 5-star or VRF HVAC 
systems, and advanced controls for load management.  

Low-Carbon Materials – Use of low-emission cements (PPC, PSC, LC3), 
high-recycled-content steel, and alternative walling materials such as fly ash or Agrocrete 
blocks.  
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Rooftop Solar Integration – Early-stage planning to ensure adequate roof strength, 
orientation, and capacity for on-site renewable generation.  

Clean Energy Procurement – Adoption of the MERC Green Tariff Policy and open-access 
renewable energy to offset residual grid emissions.  

Recognizing fiscal constraints at the municipal level, the action plan outlines diverse 
financing mechanisms tailored to different investment scales such as self-financing for 
low-cost measures (LED retrofits, BLDC fans, cool roofs) through the municipal climate 
budget, revolving funds, or on-bill recovery, ESCO-based performance contracting for 
medium-cost interventions such as air conditioning units and centralized cooling system 
upgrades, RESCO and Cooling-as-a-Service (CaaS) models for capital-intensive measures 
like rooftop solar and centralized HVAC retrofits and innovative financing instruments, 
including municipal and green bonds, concessional loans, and public–private partnerships 
(PPPs), for large-scale deployment (Shown in Figure E.2). The report suggests that 
implementation be overseen by a Climate Budget Steering Cell, housed within the 
Environment Department in coordination with the M&E and Finance Departments through a 
robust Measurement, Reporting, and Verification (MRV) Framework. 

 

Figure E2:  Financing mechanism for implementing ECMs 

Finally, for implementation the roadmap outlines phased implementation targets, by 2030 
it proposes to complete baseline audits and implement all no-cost and low-cost ECMs 
across priority building categories, by 2040, achieve 50% portfolio coverage under 
net-zero energy through rooftop solar and efficiency measures and by 2050 achieve full 
transition to net-zero energy for existing buildings and net-zero carbon for all new 
municipal buildings (Shown in Figure E.3). Pilot action plans for the RC Ward Municipal 
Office and Nair Hospital illustrate the integration of identified ECMs, financial models, and 
institutional roles to serve as scalable prototypes for all municipal building typologies. 

 

Figure E3:  Illustration of Net Zero Road Map and action plan 
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List of Abbreviations 
Abbreviation Full Form / Description 

AAC Autoclaved Aerated Concrete 

AC Air Conditioner 

AEEE Alliance for an Energy Efficient Economy 

AHU Air Handling Unit 

APFC Automatic Power Factor Correction 

BEE Bureau of Energy Efficiency 

BEST Brihanmumbai Electric Supply & Transport Undertaking 

BF-BOF Blast Furnace–Basic Oxygen Furnace 

BLDC Brushless Direct Current (Fan) 

BMC Brihanmumbai Municipal Corporation 

BMTPC Building Materials and Technology Promotion Council 

CaaS Cooling as a Service 

CAC Climate Action Cell 

C&D Construction and Demolition 

CHW Chilled Water 

CO₂e Carbon Dioxide Equivalent 

CSR Corporate Social Responsibility 

DISCOM Distribution Company 

DSM Demand Side Management 

ECBC Energy Conservation Building Code 

ECM Energy Conservation Measure 

ECSBC Energy Conservation and Sustainable Building Code 

EE Energy Efficiency 

EESL Energy Efficiency Services Limited 

EAF Electric Arc Furnace 

EPC Energy Performance Contract 

ESCO Energy Service Company 

FY Financial Year 

GFRP Glass Fibre Reinforced Polymer 

GGBS Ground Granulated Blast Furnace Slag 

GHG Greenhouse Gas 

HVAC Heating, Ventilation, and Air Conditioning 
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IFC International Finance Corporation 

ISO International Organization for Standardization 

kWh Kilowatt-hour 

LC3 Limestone Calcined Clay Cement 

LED Light Emitting Diode 

LT Low Tension (Electrical Supply) 

MahaECBC Maharashtra Energy Conservation Building Code 

MAHAPREIT Mahatma Phule Renewable Energy and Infrastructure Technology 

MERC Maharashtra Electricity Regulatory Commission 

MEDA Maharashtra Energy Development Agency 

MSEDCL Maharashtra State Electricity Distribution Co. Ltd. 

M&V Measurement and Verification 

MWh Megawatt-hour 

MRV Measurement, Reporting, and Verification 

O&M Operations and Maintenance 

OPC Ordinary Portland Cement 

PCC Portland Composite Cement 

PPC Portland Pozzolana Cement 

PSC Portland Slag Cement 

PPP Public–Private Partnership 

PV Photovoltaic 

RE Renewable Energy 

REC Renewable Energy Certificate 

RESCO Renewable Energy Service Company 

RIF Revolving Investment Fund 

SRI Solar Reflective Index 

TR Ton of Refrigeration 

ULB Urban Local Body 

UDCPR Unified Development Control and Promotion Regulations 

VFD Variable Frequency Drive 

VRF Variable Refrigerant Flow 

WWR Window-to-Wall Ratio 
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