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MESSAGE 
MEMBER & HOD, NDMA

Extreme heat is increasingly emerging as one of the defining climate 
and development challenges of the twenty-first century. Across 
many parts of the world, rising temperatures and prolonged heat 
events are placing growing pressure on public health systems, 
infrastructure networks, labour productivity, and economic activity. 
These trends call for stronger institutional preparedness, improved 
risk understanding, and coordinated action across sectors and 
governance levels. 

The International Workshop on Heatwaves 2026, organised 
by the National Disaster Management Authority (NDMA), was 
convened to advance dialogue and collaboration on strengthening 
preparedness, resilience, and governance for extreme heat. The 
workshop brought together representatives from government 
institutions, international organisations, scientific bodies, and 
knowledge partners to exchange experiences and identify practical 
approaches for addressing the growing risks associated with 
heatwaves. 

Discussions during the workshop highlighted the importance 
of strengthening Heat Action Plans, improving risk assessment 
and early warning systems, integrating heat resilience into urban 
development and infrastructure planning, and enhancing protection 
for vulnerable populations. The deliberations also underscored 
the growing relevance of Disaster Risk Financing Mechanisms, 
including anticipatory and risk-informed financing approaches, to 
ensure that resources and support systems are available to respond 
effectively and protect communities during extreme heat events.

As climate change continues to intensify extreme weather events, 
collective efforts and international cooperation will be essential to 
strengthen resilience and safeguard communities. NDMA remains 
committed to supporting States and Union Territories in enhancing 
preparedness, promoting evidence-based planning, strengthening 
risk-informed financing approaches, and advancing collaborative 
strategies for managing heat-related risks.

I appreciate the contributions of all participating institutions, experts, 
and partners whose insights have enriched the discussions. I 
am confident that the outcomes of this workshop will contribute 
meaningfully to strengthening heatwave preparedness and 
resilience in India and beyond.

Dr. Krishna S. Vatsa
Member & HoD , National 
Disaster Management 
Authority (NDMA), 
Government of India
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Ms. Rita Missal
Member, National Disaster 
Management Authority 
(NDMA), Government of India

MESSAGE 
MEMBER, NDMA

The International Workshop on Heatwaves 2026 marks a significant 
progression in India’s transition from preparedness to structured 
risk governance and financial resilience. Building on the momentum 
of previous engagements, this year’s deliberations focused on 
translating policy intent into implementable frameworks to address 
the escalating challenge of extreme heat.

Heat is no longer a seasonal anomaly, it is a systemic development 
and fiscal risk affecting public health, infrastructure, labour 
productivity, agriculture, and urban systems. The workshop 
positioned heat within the broader Disaster Risk Reduction (DRR) 
architecture, aligning national priorities with global platforms such 
as the G20 High Level Principles for Investing in DRR.

Discussions underscored the evolution of Heat Action Plans from 
advisory documents into implementation ready governance tools 
supported by vulnerability mapping, localized analytics, institutional 
accountability, and standardized indicators. Equal emphasis was 
placed on strengthening heat health systems and protecting 
vulnerable populations, particularly informal workers and low-
income communities, through improved mortality surveillance, 
occupational safety standards, adaptive social protection, and 
impact-based early warning integration.

The workshop also advanced structured disaster risk financing 
mechanisms, including ex-ante financing, parametric insurance, 
and blended finance models, reinforcing the importance of layered 
and proactive financial systems that ensure timely support reaches 
those most at risk.

NDMA remains committed to supporting States and Union 
Territories in mainstreaming heat resilience across planning, 
budgeting, infrastructure design, and social protection systems. 
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FOREWORD 
SECRETARY, NDMA

The International Workshop on Heatwaves 2026, organized 
under CoDRR-10, was convened to strengthen national and global 
dialogue on Extreme Heat by bringing together policymakers, 
practitioners, researchers, and financial experts to exchange 
knowledge, share operational experiences, and advance practical 
approaches for preparedness, resilience, and risk governance in 
the context of intensifying heatwaves.

As the frequency, duration, and intensity of heatwaves continue 
to rise, the need for systemic and forward-looking reforms has 
become increasingly urgent. This year’s theme, “Strengthening 
Preparedness, Resilience and Risk Governance,” underscores the 
imperative to integrate heat risk within development planning, fiscal 
systems, and sectoral policies to ensure sustained and coordinated 
action.

The workshop brought together global experts and national 
stakeholders to deliberate on institutionalizing heat governance, 
embedding resilience in infrastructure and urban systems, 
protecting health and livelihoods through adaptive social protection, 
and advancing disaster risk financing mechanisms to manage 
residual risk. The emphasis on ex-ante financing, improved delivery 
systems, and institutional convergence reflects a mature and 
practical approach to heat governance.

India’s expanding Heat Action Plans, strengthened monitoring 
frameworks, and collaborative platforms demonstrate growing 
leadership in addressing one of the most complex climate risks 
of our time. NDMA will continue to promote cross-sectoral 
convergence, standardization of indicators, and evidence-based 
implementation at national and subnational levels.

These proceedings reflect a shared commitment to reducing heat-
related mortality, safeguarding livelihoods, and building resilient 
systems capable of withstanding intensifying climate extremes. 
The insights captured herein will serve as a practical guide for 
strengthening institutional preparedness and advancing equitable, 
data-driven heat governance across the country. 

Shri Manish Bhardwaj
Secretary, National Disaster 
Management Authority 
(NDMA), Government of India
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CONCEPT OF THE
WORKSHOP

The International Workshop on Heatwaves 2026, convened by the National Disaster Management 
Authority (NDMA), Government of India, was designed as a global platform to advance practical, policy-
relevant dialogue on extreme heat governance. The workshop was framed around the recognition that 
extreme heat is no longer a seasonal or episodic hazard but a systemic and rapidly intensifying risk with 
wide-ranging implications for public health, livelihoods, infrastructure systems, and economic productivity. 

Recent years have witnessed unprecedented temperature extremes across regions, demonstrating 
that heatwaves represent a recurring global challenge requiring coordinated, multi-sectoral responses 
rather than isolated emergency measures. Unlike sudden-onset disasters, heat operates as a slow-onset 
yet high-impact risk that often remains under-recognized in disaster governance frameworks despite 
its significant social and economic costs. 

In this context, the workshop was conceived as a sustained international platform convened by India, 
shaped in collaboration with global partners, and built for countries facing extreme heat to exchange 
experiences, share evidence, and develop implementable solutions. It brought together governments, 
international organizations, scientific institutions, urban practitioners, and knowledge partners to move 
beyond awareness toward actionable frameworks for preparedness, resilience, and risk governance. 

The two-day structure reflected a deliberate progression from strategy to implementation. Day 1 focused 
on strengthening operational heat governance through discussions on Heat Action Plans, resilient 
infrastructure and climate-smart urban development, heat-health systems, and data-driven decision-
making tools. Day 2 concentrated on financing pathways, exploring disaster risk financing instruments, 
blended finance models, public-private partnerships, and delivery mechanisms that ensure resources 
reach vulnerable communities. 

The workshop aimed to strengthen national and global collaboration on extreme heat preparedness; 
promote integrated, multi-sectoral approaches linking urban planning, public health, labour systems, 
and infrastructure; enhance the use of science, data, and digital technologies for decision-making; and 
support the translation of knowledge into practical implementation strategies. 

Ultimately, the workshop reaffirmed that extreme heat is not merely an environmental concern but a 
developmental, governance, and economic priority. By convening diverse stakeholders and facilitating 
cross-sectoral dialogue, it sought to generate actionable recommendations, strengthen institutional 
capacity, and advance long-term collaboration to build resilient systems capable of managing one of 
the defining climate risks of the twenty-first century.

12    |   International Workshop on Heatwaves 2026
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KEY THEMES, STRUCTURE, 
OBJECTIVES AND EXPECTED 
OUTCOME OF THE WORKSHOP
Key Themes

The International Workshop on Heatwaves 2026 was organised around an integrated set of thematic 
priorities designed to strengthen preparedness, resilience, and risk governance for extreme heat. These 
themes reflected both global evidence and India’s operational experience in heat risk management and 
were structured across technical sessions that addressed governance, systems, and implementation 
dimensions.

Strengthening Heat 
Action Plans as 
Core Governance 
Instruments

•	 Evolution of Heat Action Plans from local preparedness tools to 
scalable national and global policy frameworks.

•	 Integration of vulnerability mapping, urban heat analytics, and 
early warning systems into HAPs.

•	 Improving contextual relevance, quality, and standardisation of 
plans across regions.

•	 Embedding thermal resilience in urban planning, housing, public 
infrastructure, and transport systems.

•	 Role of passive cooling, nature-based solutions, and energy-
efficient built environments.

•	 Addressing urban heat island effects through planning, and land-
use strategies.

•	 Leveraging forecasting, geospatial analytics, digital platforms, and 
decision-support tools.

•	 Enhancing risk intelligence through composite heat indices and 
real-time monitoring systems.

•	 Using science-based approaches to inform policy and operational 
decision-making.

•	 Strengthening health surveillance and monitoring of heat-related 
morbidity and mortality.

•	 Protecting vulnerable populations including outdoor workers, 
women, elderly persons, and low-income communities.

•	 Integrating labour, social protection, and occupational safety into 
heat risk management.

Heat-Health and 
Human Systems 
Protection

Heat-Resilient 
Infrastructure and 
Climate-Smart Urban 
Development

Data, Technology 
and Innovation for 
Heat Governance
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Financing Heat 
Resilience and Risk 
Reduction

•	 Advancing layered financing strategies including public finance, 
private investment, insurance, and climate finance.

•	 Developing pre-arranged and risk-based financing mechanisms.

•	 Ensuring equitable delivery of resources to vulnerable 
communities and strengthening fiscal preparedness.

•	 Governments across the world play a key role in addressing 
extreme heat. This encompasses regulation and enforcement 
of occupational health and safety standards, infrastructure 
planning for heat-resilient public assets, early warning systems 
through disaster management authorities, and critically, the 
design and delivery of adaptive social protection systems that 
can respond flexibly to multiple, compounding stresses. However, 
preparedness is not only about plans and warnings. It is also about 
whether institutions have the fiscal space, incentives, and systems 
in place to act early and consistently before heat becomes a crisis. 

•	 Heat represents an opportunity to look at the alignment between 
risk reduction and residual risk working together. 

•	 For example, reducing heat impact in workplaces (cooling 
mechanisms, shift adjustments), while also addressing residual 
risk by supporting income loss through adaptive social protection 
(parametric insurance, direct cash payments). 

•	 This is also taken at the policy level, such as through Heat Action 
Plans.

•	 The event acknowledged that we must resist the temptation to 
view complex social and health challenges primarily through a 
financial lens. 

•	 Extreme heat is not fundamentally a financing problem requiring a 
financing solution. 

•	 It is a risk management and governance challenge where finance 
can play a valuable supporting role when thoughtfully integrated. 
Insurance cannot be viewed in isolation.

Financing 
approaches to 
protect against 
extreme heat: 

Role of institutional 
preparedness and 
governance: 

Alignment between 
risk reduction and 
addressing residual 
risk



International Workshop on Heatwaves 2026   |   15

•	 There was consistent discussions on the role of employers in:

•	 providing social protection for extreme heat for its workers, as well 
as abiding by legally mandated occupational health and safety 
(OSH) measures. 

•	 Employers also have a responsibility to look at the entire supply 
chain. 

•	 They can use insurance to protect food storage/ physical 
infrastructure of goods against extreme heat. However, gaps 
remain. 

•	 MSMEs face financial restrictions in accessing funding to mitigate 
extreme heat. It is difficult to expand adaptive social protection 
(ASP) coverage to workers in the informal economy. The 
experiences of MHT and SEWA illustrate possibilities, but financial 
sustainability remains a challenge. 

Role of employers 

These themes collectively reflected a shift from reactive response to anticipatory, systemic heat 
governance.

Structure

The workshop was conducted over two days and designed to move progressively from strategic 
understanding to operational implementation.

•	 Inaugural and High-Level Sessions: Set the global and national context for extreme heat 
governance and launched knowledge products supporting evidence-based planning. 

•	 Technical Sessions (Day 1): Focused on governance frameworks, infrastructure resilience, 
human systems, and technological innovation, illustrating pathways for strengthening 
operational heat management. 

•	 Technical Sessions (Day 2): Dedicated to financing mechanisms, disaster risk reduction 
strategies, and delivery systems required to sustain long-term resilience. 

•	 Interactive Discussions and Knowledge Exchange: on both days, panel dialogues, case 
presentations, and multi-stakeholder discussions facilitated cross-country learning and peer 
exchange.

•	 Poster Exhibition in collaboration with RMI: Showcased emerging solutions and 
field experiences on urban heat risk, cool surfaces, passive cooling, and heat-resilient 
infrastructure, enabling interactive  knowledge exchange among participants.

•	 Closing Segment: Synthesised key recommendations, identified collaborative pathways, and 
outlined follow-up mechanisms.
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Objectives

The workshop aimed to:

•	 Strengthen national and global collaboration on extreme heat preparedness, resilience, and 
governance.

•	 Advance understanding of Heat Action Plans (HAPs) as foundational institutional tools for 
managing heat risk.

•	 Promote integrated multi-sectoral approaches linking urban planning, infrastructure, public 
health, labour, and environmental systems.

•	 Enhance use of science, data, and digital technologies in decision-making and early warning.

•	 Support translation of knowledge into implementable strategies and institutional 
arrangements.

Expected Outcomes

•	 The workshop was expected to generate practical and policy-relevant outcomes that support 
long-term heat resilience, including:

•	 Stronger alignment between national and international efforts on heat risk reduction.

•	 Actionable recommendations to enhance design and implementation of Heat Action Plans 
across governance levels.

•	 Identification of pathways for integrating technology, innovation, and financing into heat 
governance systems.

•	 Strengthened partnerships among governments, international organisations, research 
institutions, and private sector actors.

•	 Contributions toward building sustainable, long-term heat resilience and financing frameworks 
in the context of a warming climate.

These outcomes are intended to guide future policy, institutional coordination, and implementation efforts. 
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TECHNICAL SCHEDULE OF THE 
WORKSHOP

Committee on Disaster Risk Reduction (CoDRR-10)
International Workshop on Heatwaves 2026
Technical Program (Day 1: 11 February, 2026)

REGISTRATION (09.00-09.30 hrs)

INAUGURAL SESSION: (09.20-10.40 hrs)

Setting the Global Agenda on Extreme Heat Governance
Rapporteur: Mr. B.P. Yadav, Sr. Consultant, NDMA and Ms. Avani Gupta, NDMA

09:20 - 09:30 Inauguration of Exhibition Booth by Dr. Krishna S. Vatsa, Member & HoD, NDMA

09:30 -  09:40
Welcome Address and Recapitulation from Heatwave Workshop 2025: Shri Manish Bhardwaj, Secretary, 
NDMA 

09:40 -  09:45

Launch of Knowledge Products:

1. Heat Impact Assessment (HIA) Framework by RMI
2. Extreme Heat Exposure Among Informal and Low-Income Workers in Delhi: A Preliminary Study 
Report by ADRA

09:45  - 09:55 Technical Address: Cristina Stefan, Head of Advisory, Centre for Disaster Protection (CDP)

09:55 - 10:05
Technical Address: Mr. Johannes Schneider, Economic Cooperation and Development, German 
Embassy, New Delhi

10:05 - 10:15 Technical Address: Dr Philippe Sas, Head of International Cooperation, Swiss Development Agency

10:15 - 10:25 Keynote Address: Dr. Krishna S Vatsa, Member & HoD, NDMA

10:25 - 10:35 Vote of thanks: Ms. Mrinalini Srivastava, Director IC & PRAG

10:35 - 10:40 Group Photo

High Tea (10.40- 11.00)
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TECHNICAL SESSION I (11.00 – 12.15)
Heat Action Plans from Local Tools to Global Practices

CHAIR:  Dr. Krishna S Vatsa, Member & HoD, NDMA
Rapporteur: Ms. Niyati Aggarwal, Consultant, NDMA and Mr Rohan Mishra, NRDC

11:00 - 12:00

Speakers (Slide 3-5): 

•	 Mr. Abhiyant Tiwari, NRDC: Template for Heat Action Plans

•	 Mr. Aditya Valiathan Pillai, SFC: Guidelines and Templates for SDMF/ NDMF Utilization for 
Heat Mitigation Projects 

•	 Mr. Tarun Garg, RMI India Foundation: Visualising Heat Impacts: A National Framework to 
Measure and Manage Extreme Heat

•	 Dr Vishwas Chitale, Fellow, CEEW- Scaling heat action plan framework

•	 Ms. Elizabeth Atwell, Head, Resilience, Infrastructure & Climate Adaptation Team, British 
High Commission, New Delhi

Discussants: Telangana, Uttar Pradesh, Madhya Pradesh, Odisha

12:00 - 12:15 Q&A and Open Discussion

TECHNICAL SESSION II (12.15 – 13.30)
Heat Resilient Infra- Climate Smart Urban Development 

CHAIR: NDMA Shri Amit Prothi, Director General, CDRI
Rapporteur: Ms. Lena, Consultant, NDMA and Ms. Neha Awasthi, UNEP 

12:15 - 13:15

Speakers (Slide 3-5): 

•	 Mr. Benjamin Hickman, Program Manager, UNEP: Pilot Studies on Cool Roof: Tamil Nadu’s 
UHIE Assessments-to-Delivery Model for Heat-Resilient Urban Development

•	 Ms. Grace Lalrindiki Pachuau, Deputy Secretary,  MoHUA

•	 Mr. Ander Zozaya, ETH Zurich

•	 Mr. Aun Abdullah, Lodha Foundation: Building Heat Resilient Cities in India

•	 Ms. Emma Wright, Climate & Environment Adviser Indo- Pacific Regional Department, 
British High Commission 

•	 Mr. Sandeep Singh, World Bank Group

13:15 - 13:30 Q&A and Open Discussion

LUNCH BREAK (13.30 – 14.30)
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TECHNICAL SESSION III (14.30 – 15.45)
Heat Health & Human System Protecting Lives & Livelihood

CHAIR: Ms. Rita Missal, Member, NDMA 
CO- CHAIR: Mr. Gerald Guskowski, Programme Director and Cluster Coordinator, GIZ- India

Rapporteur: Mr. Shishir Agarwal, Sr. Consultant, NDMA and Ms. Sayantani Ghosh, GIZ 

14:30 - 15:30

Speakers (Slide 3-5): 

•	 Ms. Cristina Stefan, Head of Advisory, CDP: Adaptive Social Protection 

•	 Mr. John Abo,Technical Lead- Emergency Preparedness, ADPC

•	 Dr. Ashok Gadgil, India Energy & Climate Center, Goldman School of Public Policy (GSPP), 
UC Berkeley

•	 Ms. Ritu Bharadwaj, Director, Climate Resilience, IIED

•	 Dr. Dileep Mavalankar, IIPHG: Challenges in developing and Implementing Heat Mortality 
Data Framework

•	 Dr. Yogindra Samant, Occupational Safety and Health Specialist, ILO 

Discussants: MoH&FW, Department of Science and Technology,  Dr. Ritu Parchure, Senior Research 
Fellow, Prayas Energy Group Pune, Ministry of Agriculture

15:30 - 15:45 Q&A and Open Discussion

Tea Break (15.45 – 16.00)

TECHNICAL SESSION IV (16.00– 17.00)
Data Technology and Innovation for Extreme Heat Governance 

CHAIR: Dr. Dinesh Kumar Aswal, Member, NDMA
Rapporteur: Ms. Raashi, Consultant, NDMA and Ms. Maria Fatima, ADRA

Speakers (Slide 3-5):

•	 Mr. Alex, Third Derivative: Role of Innovations for Climate Smart and Heat Resilient 
Infrastructure 

•	 Mr. Piyush Narang, UC Berkeley: Findings from Real Time Assessment of Extended Heat 
Index 350 

•	 Dr. Sarah Perkins Kirkpatrick, ANU Canberra, Australia

•	 Mr. Chintan Shinde, Mahila Housing Trust

•	 Mr. Keshav Jha, ICLEI

•	 Mr. Harish, Indian Institute of Science

Discussants: IMD, IITM

16:45 - 17:00 Q&A and Open Discussion
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Technical Program (Day 2: 12 February, 2026)

INAUGURAL SESSION (09.30 – 10.00)

09:30 - 10:00

Remarks (Slide 3-5):
Special Remarks (5 Minutes each):

•	 Dr. Krishna S. Vatsa, Member & HoD, NDMA 

•	 Stefan Priesner, United Nations Resident Coordinator, India

•	 Mr. Ben Webster, Associate Director of Advisory, Training and Engagement, CDP

Introductory Session (10.00- 10.30)

High Level Principles for Investing in DRR-A G-20 Overview
Rapporteur: Mr. Ranjan Bora, Consultant, NDMA

10:00 - 10:30
Speaker:  Shri Abhilash Panda, UNDRR

Discussants:  Shri S Rakesh Kumar, JS PP, NDMA

High Tea (10.30- 11.00)

Technical Session I (11.00-12.15)
Disaster risk reduction financing mechanisms to address multi-hazard risks and Heat Resilience 

CHAIR: Dr. Krishna S. Vatsa, Member, NDMA   
Rapporteur: Shishir Agarwal, Sr. Consultant, NDMA and  Mr Ajay Ghosh, IRADe 

11:00 - 12:00

Speakers / Discussants (Slide 3-5):

•	 Mr. Mathieu Verougstraete, Head of Infrastructure and Finance for Resilience Unit UNDRR

•	 Mr. Amar Patel, Risk Finance Advisor, Centre for Disaster Protection

•	 Ms. Visala Annamalai, Climate Resilience for All

•	 Mr. Ashish Agrawal, President & Head - Agri Business, Bajaj General Insurance 

11:00 - 12:15 Q&A and Open Discussion
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Technical Session II (12.15 – 13.30)
Financing for Risk Reduction through Heat Resilient Infrastructure

CHAIR: Lt Gen Syed Ata Hasnain, Member   
Rapporteur: Ms. Avani Gupta, Consultant, NDMA and Ms. Prerna Ojha, CEEW

12:15 - 13:15

Speakers/ Discussants (Slide 3-5)

•	 Ms Shubhra Singh, SUN GROUP, Khemka Foundation

•	 Mr. Brij Mohan, Senior Climate Change Officer and Country Climate Focal, Asian 
Development Bank

•	 Dr. Ramesh Subramaniam, Global Director, CDRI

•	 Mr. Bhaskar Padigala, Climate Advisor (UK Representative) 

•	 Ms. Mandakini Balodhi, Director in Dept. of Fin. Services

13:15 - 13:30 Q&A and Open Discussion

Lunch (13.30-14.30)

Technical Session III (14.30 – 15.45)
Addressing residual risk for extreme heat through money in mechanisms

CHAIR: Krishnan Narasimhan, Lead Specialist and Programme Manager, Climate      Disaster Risk Financing and 
Insurance, UNCDF   

Co-Chair: Ms Cristina Stefan, Head of Advisory, Centre for Disaster Protection 
Rapporteur: Ms. Niyati, Consultant, NDMA and Mr. Mrinal Srivastava, RMI

14:30 - 15:30

Speakers / Discussants: (Slide 3-5)

•	 Ms. Kamna R Sharma, Additional Commissioner, Pradhan Mantri Fasal Bima Yojna 
(PMFBY) 

•	 Mr. Dipankar Munshi, IBISA

•	 Mr. Mangesh Patankar, Munich Re India

•	 Mr. Chandan Verma Head of Agriculture, Swiss Re, India

•	 Mr. Aavrit Singhal (Actuary, EX AIC Re), Partner InRisk

•	 Mr. Anuj Kumbhat, Founder, Weather Risk Management Services

15:30 - 15:45 Q&A and Open Discussion

Tea Break 15.45-16.00
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Technical Session IV (16.00- 17.00)
Financing mechanisms to reach communities most at risk

CHAIR: Shri Manish Bhardwaj, Secretary, NDMA   
Moderator: Ms. Anna DeGrauw, Senior Policy Advisor, Centre for Disaster Protection (CDP) 

Rapporteur: Ms. Rashi Mukund, Consultant, NDMA, Ms Tamanna Dalal, SFC

16:00 - 16:45

Speakers / Discussants: (Slide 3-5)

•	 Ms. Bhawana Ahuja, Programme Lead, WRI India

•	 Mr. Amar Patel, Lead Risk Advisor, Centre for Disaster Protection

Discussants:

•	 Dr. Sahil Hebbar, Sr. Coordinator, Self Employed Women’s Association

•	 Ms. Bhavna Maheriya, Programme Manager, Mahila Housing Trust

•	 Ms. Bharti Birla, ILO Enterprise Specialist

•	 Ms. Ritu Bhardwaj, Director of Climate Resilience, Finance, Loss and Damage, IIED

16:45 - 17:00 Q&A and Open Discussion

Wrap-up Session (17.00 – 17.30)

CHAIR: Dr. Krishna S Vatsa, Member & HoD, NDMA   
Rapporteur: Shishir Agarwal, Sr. Consultant, NDMA

17:00 - 17:30

•	 Key Take Aways: Ms. Mrinalini Srivastava, Director, NDMA

•	 Way Forward: Dr. Krishna S. Vatsa, Member & HoD, NDMA

•	 Closing Remarks: Mr. Ben Webster, Associate Director of Advisory, Training and 
Engagement, CDP
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INAUGURAL 
SESSION
A dedicated Poster Gallery was curated as part of the workshop to showcase emerging solutions, 
research insights, and implementation pathways for addressing extreme heat risks across India. 
Supported by RMI India Foundation, the gallery featured a diverse range of thematic exhibits covering 
urban heat risk assessment, cool surface technologies, passive cooling strategies, heat-resilient housing 
design, and data-driven decision support tools.

The gallery provided participants with an opportunity to engage with practical examples of heat mitigation 
and adaptation interventions being piloted across cities and institutions. It served as an interactive 
knowledge-sharing platform, enabling exchange between policymakers, practitioners, researchers, 
and industry stakeholders, and highlighting scalable approaches that can support mainstreaming of 
heat resilience within urban planning, infrastructure development, and disaster risk reduction systems.
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WELCOME AND
CONTEXT SETTING
Welcome Address

Manish Bhardwaj, Secretary, NDMA

The Secretary, NDMA, delivered the welcome address. He 
extended his sincere gratitude to the dignitaries and partners 
present, including Dr. Krishna S Vatsa, Member and Head 
of Department NDMA, among other members of NDMA; 
representatives from the Centre for Disaster Protection (CDP), 
UNDRR, United Nations Capital Development Fund (UNCDF), 
United Nations Environment Programme (UNEP), diplomats from 
various embassies, esteemed speakers, representatives from 
national and international organizations, State governments, 
Central Ministries, knowledge partners, and participants. He 
warmly welcomed all to the International Workshop on Heat 
Waves 2026.

In setting the context, he underscored that extreme heat has 
emerged as one of the most severe and rapidly intensifying 
global risks, with far-reaching implications for health, livelihoods, 
infrastructure, and urban systems. It is no longer an episodic 
hazard but must now be addressed as a systemic risk requiring 
coordinated governance, integrated planning, and sustained 
institutional commitment.

Rapporteurs:

Mr. B.P. Yadav Sr. Consultant, 
NDMA, and Ms. Avani Gupta, 
Consultant, NDMA 
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Highlighting India’s efforts, he noted that the country has taken important strides in institutionalizing heat 
wave preparedness and mitigation, particularly through:

1.	 The expansion of Heat Action Plans and strengthened multi-sectoral coordination.

2.	 Progressing from national action to demonstrated international leadership by organising annual 
workshops on heatwaves.

Based on this, he noted that the present workshop has been convened as a global platform to move 
from awareness to actionable frameworks that strengthen preparedness, resilience, and long-term risk 
governance. He highlighted the appropriateness of the   workshop title,  “Strengthening Preparedness, 
Resilience and Risk Governance,” and stated that this workshop established continuity by building upon 
the priorities and outcomes of the workshop convened in 2025. This includes reflecting on the 6 priority 
areas identified last year (including early warning services; Heat Action Plans from the Indian perspective; 
advancing city-level Heat Action Plans with emphasis on multi-sectoral adaptation for resilient 
communities; heat-health adaptation; mitigating heat impacts on infrastructure, particularly housing; 
and financing Heat Action Plans). Further, taking ahead the key recommendations including institutional 
strengthening and governance; expanding and standardizing Heat Action Plans; strengthening early 
warning systems and risk communication; enhancing financing and resource mobilization; advancing 
research, innovation, and capacity building; and strengthening global and regional collaboration.

He emphasized that this year’s workshop translates those recommendations into structured thematic 
discussions, moving the discourse from strategy to implementation and from preparedness toward 
resilient systems. Laying out the structure and intent of this year’s workshop, he emphasised that the 
two-day deliberations are designed to move from preparedness to resilient systems and from strategic 
intent to implementable solutions, with focused discussions across governance, infrastructure, health, 
data, and financing dimensions of extreme heat risk.

•      Day 1- From Preparedness to Resilient Urban Systems:

Focused on strengthening operational heat governance through discussions on the evolution of 
Heat Action Plans as foundational coordination instruments; embedding resilience in infrastructure 
and climate-smart urban development; addressing heat-health impacts and protecting lives and 
livelihoods; and leveraging data, forecasting, geospatial analytics, and digital innovation for anticipatory 
risk management - demonstrating the transition from reactive response to integrated, forward-looking 
resilience frameworks.

•      Day 2- Financing Solutions for Extreme Heat:

Dedicated to advancing sustainable financial strategies covering disaster risk financing, resilient 
infrastructure investment, residual risk mechanisms such as insurance and public-private 
partnerships, and financing pathways that ensure impact reaches vulnerable communities 
-emphasizing instruments, institutions, and delivery systems that support both immediate response 
and long-term mitigation.

In his concluding remarks, he stated that the workshop reflects a growing global recognition that 
extreme heat is not merely an environmental challenge but a governance, development, and economic 
priority. By bringing together governments, scientific institutions, international organizations, and 
practitioners, the workshop reaffirms a shared commitment to building proactive, data-driven, and 
resilient systems. He expressed confidence that the deliberations would generate actionable insights, 
strengthen partnerships, and contribute meaningfully to shaping the future of heat risk governance 
in India and globally, and wished the workshop every success.
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Launch of Knowledge Products

Following the Welcome Address, two key knowledge products developed through NDMA’s collaboration 
with technical partners were formally launched.

The first, Heat Impact Assessment (HIA) Framework, was developed by RMI India Foundation. The 
second, Extreme Heat Exposure Among Informal and Low-Income Workers in Delhi: A Preliminary 
Study Report, was prepared by Adventist Development and Relief Agency (ADRA).

Ms. Akshima Ghate, Managing Director, RMI India Foundation, and Mr. Imran Majid, Director, ADRA, joined 
the inaugural panel for the release of their respective publications. These knowledge products represent 
important contributions toward strengthening evidence-based planning and operational preparedness 
for extreme heat.

Technical Address

Ms. Cristina Stefan, Head of Advisory, Centre for Disaster Protection (CDP)

Ms. Cristina Stefan thanked the Government of India and the NDMA for the opportunity to deliver technical 
remarks and support the International Workshop on Heat-Waves 2026. She noted that extreme heat is 
no longer a future risk but a present and accelerating reality in India and globally, and highlighted India’s 
leadership in international policy discussions, including through the G20 and BRICS.
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She highlighted three key points:

•       Heat as an “Invisible Disaster”:

Unlike sudden-onset disasters, extreme heat operates in less visible ways -  through gradual mortality, 
declining productivity, and compounding inequalities related to gender, income, and age. Existing 
disaster financing frameworks, designed for clearly bounded events, struggle to address heat’s 
chronic and cumulative nature. Heat rarely triggers formal emergency declarations, limiting access to 
traditional emergency finance. This underscores the need for pre-arranged, preventive, and systemic 
approaches embedded within everyday governance.

•       Institutional Preparedness:

Governments play a central role through regulation, occupational safety standards, resilient 
infrastructure planning, early warning systems, and adaptive social protection. She recognized 
India’s progress, including NDMA’s heat wave guidelines, the expansion of Heat Action Plans, and 
strengthened early warning systems through the India Meteorological Department. However, 
preparedness must also ensure fiscal space, incentives, and delivery systems to act before heat 
escalates into crisis.

•       Role of Pre-arranged Financing:

Pre-arranged financing, approved in advance and released against predefined triggers, can support 
vulnerable populations, particularly when embedded within social protection and labour systems. 
While insurance solutions have generated interest, evidence suggests that standalone micro-
insurance may be overemphasized for heat risk. Instead, adaptive social protection with flexible, pre-
arranged funding can enable incremental support such as temporary income assistance or health 
interventions during high-risk periods.

In conclusion, she emphasized that extreme heat is fundamentally a risk management and governance 
challenge, with finance playing a supportive role. She called for balanced, system-based approaches 
that prioritize prevention, address residual risk, strengthen underlying systems, and remain grounded 
in the lived realities of the most vulnerable.

Mr. Johannes Schneider, Head of Economic Cooperation and Development, German 
Embassy, New Delhi

Mr. Johannes Schneider described extreme heat as one of the most urgent and underrecognized 
challenges of our time, noting how heat waves have increasingly entered everyday conversations and 
are reshaping routines, work patterns, and public services. He emphasized that extreme heat is no longer 
only a climate issue, rather it is fundamentally a governance and development challenge.

He observed that heat, once viewed as a predictable and manageable seasonal hazard, has become a 
systemic global risk affecting human health, economic productivity, infrastructure systems, and social 
stability across continents. From South Asia and the Middle East to Europe, North America, and Africa, 
extreme heat is disrupting labour markets, straining power grids, accelerating water scarcity, and 
disproportionately impacting vulnerable populations.

Mr. Schneider underscored that global risk governance frameworks have traditionally prioritized floods, 
cyclones, earthquakes, and pandemics, while heat remains insufficiently integrated into disaster risk 
architecture. Preparedness, he stated, must move beyond emergency response to preventive and 
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institutional governance, with clear mandates across ministries and supported by real-time data and 
coordinated decision-making platforms.

He stressed the need to embed resilience in urban design and infrastructure, including green and blue 
infrastructure, passive cooling, heat-resilient housing standards, and energy-efficient buildings. At the 
same time, resilience must address human and economic dimensions through heat-safe labour standards, 
income protection, targeted public health interventions, and community-based cooling solutions.

Highlighting the importance of measurement and financing, he called for integrating heat into risk 
assessments, fiscal planning, and climate finance frameworks. He emphasized international cooperation, 
through multilateral institutions, city networks, and bilateral partnerships, as essential, stating that extreme 
heat cannot be governed in isolation. He concluded by urging collective action with urgency, coordination, 
and political leadership to safeguard lives, livelihoods, and development gains.

Dr. Philippe Sas, Head of International Cooperation, Swiss Development Agency

Dr. Philippe Sas congratulated NDMA for convening a timely and important discussion, noting that heat 
waves, though seasonal, are a recurring and intensifying reality. He emphasized that extreme heat is 
severely impacting public health across India, particularly in states facing high temperatures combined 
with humidity. Citing global estimates of over 500,000 heat-related deaths annually, he underlined that 
heat stress aggravates cardiovascular diseases, diabetes, asthma, infectious diseases, and mental health 
conditions, disproportionately affecting vulnerable populations including women, outdoor workers, and 
low-income communities. He emphasized as heatwaves become more frequent and intense, cooling is not 
a luxury but a necessity. Heat, he stated, must be treated as a medical emergency requiring preparedness 
and collective action.

Highlighting international cooperation, Dr. Sas noted Switzerland’s focus in India on promoting passive 
cooling in the built environment. He referred to India’s Cooling Action Plan of 2019 and ongoing state-level 
efforts on climate-responsive building design and heat mapping.  Dr. Sas emphasized the importance 
of science-based planning, including heat mapping and evidence-driven decision-making, appreciating 
India’s progress under the India Cooling Action Plan and state-level Heat Action Plans. He noted that 
Swiss Agency for Development and Cooperation (SDC), in partnership with UNEP and NDMA under the 
BeCool project, is currently supporting work across five states (Tamil Nadu, Maharashtra, Delhi, Odisha, 
and Uttar Pradesh) and 20 cities, strengthening preparedness through technical assistance, innovation, 
capacity building and access to financing. 

He shared examples from Switzerland, including climate-sensitive urban design in Bern, the Green City 
Zurich initiative promoting green roofs and energy-efficient buildings, and Geneva’s lake water-based 
cooling system reducing energy use and emissions. Swiss institutions such as ETH-Zurich, EPFL, and 
EMPA are actively engaged in developing adaptable solutions, including in India.

Concluding, Dr. Sas emphasized science-based heat mapping, regional collaboration, adequate 
financing, and private sector participation to scale integrated heat management solutions. He reiterated 
Switzerland’s commitment to practical, scalable passive cooling solutions through sustained cooperation 
with NDMA, UNEP, and other partners.
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Keynote Address

Dr. Krishna S. Vatsa, Member and Head of Department, NDMA

Dr. Krishna S. Vatsa welcomed distinguished delegates, international partners, and experts, noting that 
heat waves have become an increasingly severe and recurring hazard. Referring to 2023, 2024, and 2025 
as the three warmest years on record, he observed that heat waves are lasting longer, occurring more 
frequently, and significantly affecting livelihoods, daily routines, and critical infrastructure. He emphasized 
that sustained mitigation and adaptation efforts are now essential.

He highlighted that the annual workshop is strategically organized ahead of the summer season to provide 
states and districts adequate time to strengthen preparedness, particularly through Heat Action Plans 
(HAPs). The growing participation of national and international experts reflects expanding recognition 
of heat risk and the need for collaborative solutions.

Key Priorities Emphasized:

•       Formal Recognition of Heat Wave as a Hazard:

NDMA has enabled consideration of heat wave under mitigation funding. The 16th Finance Commission 
has recommended its notification as a disaster, which would unlock access to institutional financial 
mechanisms and strengthen implementation.

•      Strengthening Sectoral Preparedness:

	- Transportation: Railways and related systems are adapting operations to manage extreme 
temperatures.

	- Energy: Addressing rising peak electricity demand and grid resilience.

	- Education: Beyond rescheduling school hours, improving thermal comfort within school 
infrastructure.

	- Health: Enhancing monitoring of heat-related morbidity and mortality in coordination with the 
Ministry of Health and Family Welfare.

•      Improved Risk Assessment:

Moving beyond temperature thresholds toward development of a composite heat index combining 
heat and humidity, in collaboration with the India Meteorological Department and academic institutions.

•       Expansion and Improvement of Heat Action Plans:

Over 250 HAPs have been developed. The focus now is on:

	- Universal coverage across districts and cities

	- Improving contextual relevance and quality

	- Simplifying templates for faster implementation

	- Avoiding replication and ensuring local customization
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•       Long-Term Mitigation Measures:

Emphasis on passive cooling strategies, microclimate improvements, and enhanced thermal comfort 
in built environments.

Dr. Vatsa also underscored the role of artificial intelligence tools, strengthened technical capacity, 
international cooperation, and improved access to finance as critical enablers for scaling heat resilience. 
He concluded by expressing confidence that the workshop deliberations would yield practical and 
constructive outcomes to strengthen national preparedness.

Vote of Thanks

Ms. Mrinalini Shrivastava, IPS, Director (International Cooperation), NDMA

Ms. Mrinalini Shrivastava expressed sincere gratitude to the esteemed dignitaries on the dais, Members 
and Secretary of the NDMA, distinguished delegates from partner countries, senior officers from the 
Government of India and State Governments, representatives of embassies in New Delhi, international 
organizations, civil society institutions, technical partners, and all participants.

She noted that India is honoured to convene this important global platform dedicated to strengthening 
preparedness, resilience, and risk governance for extreme heat. On behalf of the NDMA, she thanked all 
participating countries and their embassies for their continued partnership and commitment to advancing 
collective climate and disaster risk resilience.

She extended heartfelt appreciation to international organizations, civil society groups, and academia, 
whose field-based experience and community engagement remain critical in protecting vulnerable 
populations from the growing risks of heat waves. She also acknowledged the exhibition organized 
alongside the workshop, showcasing collaborative efforts and achievements.

Ms. Shrivastava conveyed special thanks to valued technical partners, including CDRI, UNEP, UNDP, CDP, 
RMI India Foundation, NRDC, ADRA, SFC, the University of Berkeley, and other collaborating institutions 
for their sustained knowledge support. She made special mention of the Swiss Agency for Development 
and Cooperation (SDC) for its cooperation in advancing passive cooling and cool roof initiatives in Delhi 
and Tamil Nadu, and GIZ under Indo-German technical collaboration for implementing Integrated Climate 
Risk Management initiatives in Delhi and Maharashtra.



TECHNICAL SESSION-I
HEAT ACTION PLANS - FROM 
LOCAL TOOLS TO GLOBAL 
PRACTICES

Opening Remarks 

Dr. Krishna S. Vatsa, Member and Head of Department at NDMA, 
highlighted that Heat Action Plans (HAPs) are central to India’s 
efforts to manage extreme heat. He emphasized the need to 
scale these plans across the country and ensure their effective 
implementation with support from states and urban local bodies. 
He noted that HAPs should evolve from seasonal preparedness 
measures into long-term governance tools to address growing 
heat risks. 

Chair: 

Dr. Krishna S. Vatsa, 
Member & Head of 
Department, National Disaster 
Management Authority 
(NDMA)

Rapporteurs: 

Ms. Niyati Aggarwal, 
Consultant, NDMA and 
Mr Rohan Mishra, NRDC 
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Session Overview

Technical Session I focused on Heat Action Plans as the primary governance mechanism for addressing 
extreme heat risks. The session explored how localized planning tools are increasingly evolving into 
structured, scalable, and globally relevant governance models. It brought together practitioners, 
researchers, policymakers, and international partners with extensive experience in designing and 
implementing HAPs across diverse climatic and institutional contexts.

The deliberations emphasized the need to transition from reactive emergency responses toward 
anticipatory planning supported by robust risk assessments, institutional accountability, sustainable 
financing, and data-driven decision-making. 

Evolution of Heat Action Plans: Lessons from Practice

Speaker: Mr. Abhiyant Tiwari, NRDC

Drawing on his experience in developing South Asia’s first Heat Action Plan in Ahmedabad during 2012-13, 
Mr. Tiwari described how early city-level initiatives have since informed planning efforts in multiple urban 
centres including Nagpur, Jodhpur, Varanasi, and Ayodhya. He stressed that effective heat governance 
must begin with an understanding that heat is fundamentally a local phenomenon. Temperature thresholds, 
humidity levels, night-time exposure, and public risk perceptions vary significantly across geographies; 
therefore, Heat Action Plans must be grounded in localized climatology and forward-looking projections.

Key components identified for robust HAP design included:

1.	 Comprehensive heat vulnerability and risk assessments

2.	 Identification of intra-city hotspots

3.	 Prioritization of limited resources toward high-risk wards

4.	 Alignment of preparedness, mitigation, and response strategies

Mr. Tiwari outlined a phased planning approach:

1.	 Short-term measures: strengthening early warning dissemination, establishing cooling 
shelters, enhancing hospital preparedness, and revising working hours during extreme heat 
events.

2.	 Medium-term measures: improving institutional coordination, expanding community 
outreach, and strengthening inter-agency collaboration.

3.	 Long-term measures: advancing urban design reforms, expanding green cover, retrofitting 
infrastructure, and embedding climate-resilient planning within development pathways.

Highlighting the importance of institutional ownership, he cautioned that without a central coordinating 
authority, Heat Action Plans risk remaining “paper exercises.” The appointment of a nodal officer, 
often conceptualized as a Chief Heat Officer, was identified as a best practice for ensuring continuity, 
accountability, and inter-departmental convergence. 
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Institutional Accountability and Governance Structures

Speaker: Dr. Vishwas Chitale, Council on Energy, Environment and Water (CEEW)

Dr. Chitale emphasized that translating Heat Action Plans into effective action requires strong governance 
architecture supported by clearly defined institutional roles. Presenting the Thane City Heat Action Plan 
(2022) as a model, he illustrated how structured governance mechanisms can enhance operational 
readiness.

Key features of the Thane model include:

1.	 A Heatwave Task Force chaired by the Municipal Commissioner

2.	 Mandatory participation of all relevant departmental heads

3.	 A clearly articulated responsibility matrix outlining roles and deliverables

These mechanisms, he noted, help institutionalize accountability and ensure that heat resilience is 
embedded within administrative processes rather than treated as an ad hoc response. 

Dr. Chitale’s intervention reinforced that governance design, encompassing leadership structures, 
coordination platforms, and monitoring systems, is as critical as technical planning in strengthening 
adaptive capacity.

Financing Heatwave Mitigation through Structured Frameworks

Speaker: Shri Aditya Valiathan Pillai

Shri Pillai presented the National Framework for Heatwave Mitigation along with guidelines for utilizing 
the State Disaster Mitigation Fund (SDMF) and National Disaster Mitigation Fund (NDMF), aimed at 
establishing a foundation for systematic mitigation actions. He noted that current efforts across states 
largely emphasize short-term emergency responses such as awareness campaigns, water distribution, 
cooling centres, and adjustments to school and work timings. While necessary, long-term interventions 
often remain incidental and insufficiently targeted toward the populations most at risk. 

The framework promotes key principles including decentralization, community participation, collaborative 
implementation, flexibility in solutions, and a multi-sectoral approach to preparedness. It outlines critical 
building blocks such as hazard localization, vulnerability assessments, identification of mitigation options, 
institutional coordination mechanisms, and monitoring frameworks. 

Projects seeking funding must be embedded within local Heat Action Plans and anchored in risk 
assessments. Financing is envisioned through a blended architecture combining SDMF and NDMF 
resources with state and city budgets, convergence with central schemes, and contributions from 
private sector, CSR, and donor agencies. This approach reflects a broader policy shift from post-disaster 
expenditure toward proactive investment in risk reduction.
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Measuring and Governing Heat Risk

Speaker: Shri Tarun Garg, RMI India Foundation

Shri Garg highlighted the growing macroeconomic implications of extreme heat, noting that it has evolved 
from an episodic hazard into a chronic economic threat. Projections indicate potential GDP losses of 
2.5-4.5 percent by 2030, while 247 billion labour hours were lost globally in 2023 due to heat exposure. 

He introduced the National Heat Impact Assessment (HIA) Framework, designed to institutionalize 
accountability by establishing standards, indicators, and data mandates. The framework supports 
operational decision-making through dashboards, enables resource deployment, and generates state-
level heat risk reports across national, state, and city tiers. The presentation underscored the importance 
of transitioning from managing individual heat events toward governing heat risk through structured data 
ecosystems and coordinated institutional action.

The session underscored that a substantial proportion of districts across India are exposed to high to 
very high heat risk, highlighting the urgent need to scale resilience interventions nationwide. It noted 
that coordinated programmatic efforts are already underway to support hundreds of cities and districts 
in developing and operationalizing Heat Action Plans through localized data collection, field validation, 
targeted technical assistance, and structured monitoring systems. These initiatives reflect a broader 
transition toward evidence-based governance, enabling authorities to identify priority hotspots, allocate 
resources more efficiently, strengthen institutional preparedness, and implement context-specific 
strategies to manage escalating heat risks.

International Perspectives on Climate Adaptation

Speaker: Ms. Elizabeth Atwell, British High Commission

Ms. Atwell emphasized the importance of integrating infrastructure resilience, climate adaptation, and 
climate finance within national planning frameworks. She highlighted that international partnerships can 
accelerate innovation, strengthen institutional capacity, and facilitate knowledge exchange, thereby 
supporting countries in addressing increasingly complex climate risks. 

Discussant Interventions and Interactive Deliberations

As indicated in the official programme, Technical Session I featured discussant interventions from state 
representatives of Telangana, Uttar Pradesh, Madhya Pradesh, and Odisha, who shared implementation 
experiences from the field. 

The discussant segment provided grounded administrative perspectives that complemented the 
technical presentations, demonstrating how HAPs are being operationalized across diverse governance 
contexts. Collectively, the interventions illustrated that while conceptual frameworks and templates for 
HAP development are rapidly advancing, the primary challenges now lie in financing, institutionalization, 
and local adaptation.
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Representative from Government of Uttar Pradesh

Ms. Dwivedi highlighted Uttar Pradesh’s large-scale implementation experience, noting that the state 
has prepared HAPs across all 75 districts using standardized templates and technical partnerships. 

She emphasized that the state has moved beyond district-level planning and initiated municipal-level 
HAP development, with multiple municipal corporations already preparing localized plans. The state 
has institutionalized HAP implementation as a year-round governance process rather than a seasonal 
exercise, incorporating monitoring and periodic review mechanisms to ensure continuous improvement.

At the same time, she identified resource constraints as a key barrier and underscored the need for 
structured national guidance on financing mitigation measures such as cool roofs and urban adaptation 
infrastructure. Her intervention reinforced that scaling HAP implementation requires both technical 
frameworks and predictable financial mechanisms.

Representative from Government of Odisha

The Odisha representative informed participants that the state formally declared heatwave a state-
specific disaster as early as 2015, reflecting a proactive governance approach and early recognition of 
heat as a systemic risk. 

The discussant emphasized that formal hazard recognition strengthened administrative prioritization, 
enabled interdepartmental coordination, and improved monitoring systems. Odisha’s experience 
demonstrated that policy recognition often serves as the first institutional step toward operational 
preparedness and structured risk management.

Representatives from Telangana and Madhya Pradesh

The participation of state representatives from Telangana and Madhya Pradesh underscored the 
growing momentum of subnational innovation in heat governance. Their interventions highlighted the 
importance of peer learning across states and demonstrated that localized experimentation is helping 
refine implementation models.

The collective insights from these states highlighted three practical lessons:

	- Heat Action Plans must be locally contextualized rather than centrally standardized.

	- Institutional ownership improves when departmental roles are clearly assigned.

	- Partnerships with technical and research organizations accelerate implementation readiness.

Representative from UNICEF

The UNICEF representative emphasized the importance of evidence-based implementation and 
field validation in scaling heat adaptation solutions. Drawing on pilot initiatives undertaken with state 
governments, the intervention highlighted that demonstrating measurable impacts on the ground is critical 
for building confidence among policymakers and enabling wider adoption of heat mitigation strategies. 

The discussant stressed that data-driven approaches and demonstration pilots help translate policy 
concepts into actionable programs. Evidence generated through localized interventions not only informs 
decision-making but also strengthens institutional credibility and supports resource mobilization.
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Open Discussion 

The open discussion segment brought forward critical governance, implementation, and equity-related 
concerns. Participants noted that although HAPs are increasingly institutionalized across states, major 
gaps remain in financing, labour protection, community participation, and technical standardization. 

Discussions highlighted that institutional ownership becomes visible when cities allocate dedicated 
budget lines for heat action activities. It was further emphasized that while response funding can be 
supported through disaster relief funds, long-term mitigation requires integration with central schemes, 
state programmes, and municipal development financing. 

Participants discussed language and drafting of HAPs, agreeing that plans should be prepared in 
regional languages for local usability while also maintaining English versions to enable cross-learning 
across jurisdictions. It was also observed that early plans often replicated national templates without 
contextualization, reinforcing the need to involve local knowledge partners such as academic institutions, 
civil society organizations, and research agencies. 

A discussion on labour advisories highlighted practical constraints in implementing mid-day work 
restrictions for informal workers. Participants identified gaps in enforcement capacity, limited awareness 
among small contractors, and weak worker empowerment to demand compliance. 

Participants also emphasized that advisories alone are insufficient and that occupational heat safety 
must be embedded within labour regulations and compliance mechanisms. 

An intervention questioned the framing of vulnerable populations as passive recipients rather than active 
agents in planning. Participants noted that many HAPs still follow top-down approaches and suggested 
participatory planning methods, including community-based representation and integration with broader 
resilience frameworks. 
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Key Takeaways from the Session

•	 HAPs have emerged as the cornerstone of India’s strategy for managing extreme heat and 
must evolve from seasonal preparedness documents into long-term governance instruments 
capable of reducing systemic climate risk.

•	 There is a critical need to transition from reactive emergency response toward anticipatory, 
risk-informed planning supported by robust vulnerability assessments, institutional 
accountability, sustainable financing, and data-driven decision-making.

•	 Heat is fundamentally a local phenomenon; therefore, HAPs must be grounded in localized 
climatology, intra-city hotspot identification, and targeted resource deployment to effectively 
protect high-risk populations.

•	 Strong governance architecture is essential for effective implementation. Clearly defined 
institutional roles, leadership structures, and coordination platforms, such as dedicated task 
forces and nodal officers, are necessary to ensure accountability and translate plans into 
measurable outcomes.

•	 Structured financing frameworks are vital, requiring a shift from post-disaster expenditure 
toward proactive investment in mitigation through blended funding models that leverage 
national and state funds, city budgets, private sector participation, and donor support.

•	 The introduction of standardized indicators and data systems, including the National Heat 
Impact Assessment framework, represents a significant step toward institutionalizing heat risk 
governance, enabling operational decision-making and strengthening preparedness.

•	 The session signalled a clear evolution in India’s heat governance discourse, from managing 
individual heat events to governing long-term climate risk, with localization, financing, 
institutional ownership, and data-driven tools forming the foundation for scaling resilience 
nationwide.

Conclusion

Technical Session I reaffirmed that Heat Action Plans constitute the backbone of India’s extreme heat 
governance architecture. While substantial progress has been made in developing localized plans, 
the next phase must focus on strengthening implementation, embedding institutional accountability, 
and aligning financing with long-term mitigation priorities. The session signalled a clear shift in national 
discourse, from reactive heatwave response toward anticipatory, risk-informed governance. Transforming 
Heat Action Plans into dynamic and continuously evolving instruments will be critical to safeguarding lives, 
protecting livelihoods, and sustaining economic productivity in the face of intensifying climate extremes.
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TECHNICAL SESSION-II
HEAT-RESILIENT 
INFRASTRUCTURE: CLIMATE-
SMART URBAN DEVELOPMENT

Opening Remarks

Shri Amit Prothi, Director General of the Coalition for Disaster 
Resilient Infrastructure (CDRI), emphasized that infrastructure 
must be planned and designed to withstand rising temperatures 
and other climate risks. He highlighted the importance of 
adopting integrated and climate-resilient approaches in urban 
development as cities continue to expand.

Chair: 

Shri Amit Prothi, 
Director General, Coalition 
for Disaster Resilient 
Infrastructure (CDRI)

Rapporteurs: 

Ms. Lena, Consultant, 
NDMA and Ms. Neha Awasthi, 
UNEP
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Session Overview

Technical Session II focused on infrastructure and urban systems as the frontline of heat resilience, 
examining how housing, transport, power systems, urban planning, cooling demand, and regulatory 
frameworks must integrate extreme heat considerations into infrastructure development. 

The central premise was that infrastructure forms the backbone of urban life, and extreme heat directly 
stresses this backbone. With the past decade being among the hottest in recorded human history, 
preparedness is no longer optional but central to safeguarding lives, livelihoods, and development gains. 
As India stands at a critical juncture of rapid urban expansion, the session explored how cities can avoid 
locking in future heat risks through informed policy, design innovation, regulatory reform, and financing 
mechanisms. 

Mainstreaming Heat into Urban Infrastructure

Mr. Benjamin Hickman, Programme Management Officer, UNEP

Mr. Hickman presented UNEP’s work across five Indian states under the BeCool Project funded by 
SDC, aimed at embedding long-term heat mitigation within development control regulations and master 
plans. He highlighted that most local building regulations currently lack mandatory passive cooling 
provisions, particularly in buildings used by vulnerable populations. Urban master plans, he noted, often 
insufficiently incorporate heat resilience and access to nature. He therefore stressed the need to move 
beyond Heat Action Plans as emergency tools toward integrating mitigation measures within statutory 
planning frameworks. 

Importantly, he cautioned that unhampered growth in air conditioning can worsen urban heat island effects 
and compromise power system reliability. A passive-first approach, prioritizing building design, shading, 
ventilation, and materials, can reduce energy demand, lower consumer costs, and provide protection 
to populations that may not have access to air conditioning for decades. Drawing from implementation 
experience, he highlighted the Tamil Nadu demonstration model, which operates across six departments 
and illustrates multi-departmental convergence beyond disaster management authorities, enabling 
simultaneous progress on urban heat mitigation and sustainable cooling. Additional planning insights 
emphasized linking urban heat analysis with targeted greening, cool surfaces, permeable materials, 
water-sensitive urban design, updated building regulations, and retrofits in public buildings such as 
schools and housing programmesHe noted that tools like, AI-enabled heat mapping, and graded levels 
of technical support (LOD1–LOD4 of UNEP-CEPT UHI Methodology) can help cities act within realistic 
budget constraints. He cautioned that protecting the power system is essential to protect lives during 
heatwaves and that passive cooling and efficiency are the strongest levers to balance cooling needs - 
alongside greater efforts in digitalisation and smart grids.

He informed participants that more than 50 cities in India have signed up to COP30 Presidency and 
UNEP BeatTheHeat implementation drive. This initiative will scale robust UHI assessment, linking heat 
risk diagnostics to passive cooling interventions. Evidence suggests that at least a 35% reduction in 
energy use in air-conditioned buildings can be unlocked by using basic passive cooling interventions. 
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Policy and Urban Missions: Ministry-Level Interventions

Ms. Grace L. Pachuau. Deputy Secretary, Ministry of Housing and Urban Affairs (MoHUA)

Representing the Ministry, Ms. Pachuau outlined several policy instruments embedding climate 
considerations into urban development. These include the URDPFI Guidelines, model building bylaws 
incorporating cool roofs and green building norms adopted in over 30 cities, and the Climate Project 
Preparation Facility under NIUA. She highlighted national missions such as AMRUT, which supports water 
supply improvements and rejuvenation of over 4,000 water bodies, alongside initiatives like “Women for 
Trees,” involving more than 35,000 self-help group members in plantation and park maintenance. These 
interventions were presented as dual-benefit strategies, reducing urban heat while improving physical 
and mental well-being. 

The Ministry emphasized that while policy contours and financial support are provided at the national 
level, Urban Local Bodies must contextualize and implement locally appropriate solutions. Coordination 
across NDMA, environment ministries, power departments, and state governments was identified as 
essential, as working in silos is no longer viable. 

Digital Tools, AI and Urban Climate Modelling,

Mr. Ander Zozaya, ETH Zurich – Cooling Singapore Initiative

Mr. Zozaya presented the concept of a Digital Urban Climate Twin, a modelling platform integrating 
anthropogenic heat emissions, building energy use, transport heat contributions, wind corridors, and 
green infrastructure to simulate urban design scenarios at city and district scales. 

The tool combines heat exposure maps with socio-economic datasets to determine district-level 
vulnerability and evaluate mitigation strategies such as additional greenery, reflective materials, and 
enhanced wind flow. 

He noted that projections for future climate scenarios indicate approximately an additional 1.5°C of heating 
in certain urban regions, shaped by spatial growth and prevailing wind conditions. 

While emphasizing the accelerating role of AI in modelling, he cautioned that “not necessarily more data 
is always better,” stressing the importance of clearly defining planning questions and prioritizing usability 
for decision-makers over technical complexity. 

Building Heat Resilient Cities

Shri Aun Abdullah, Lodha Foundation

Shri Abdullah presented the role of integrated township development in designing heat-resilient urban 
futures. He emphasized that sustainable urbanization is a defining imperative for India’s growth story, 
particularly in the face of escalating climate risks and projected increases in extreme heat intensity. 
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He outlined key contributors to urban heat, including man-made surfaces, urban geometry, reduced 
green spaces, vehicles, and buildings, and proposed mitigation strategies such as large vegetated zones, 
reflective materials, layouts enabling wind flow, and reduced waste heat generation. 

Preliminary SUHI assessments show that Lodha’s townships recorded 3–5°C lower daytime surface 
temperatures and 2–3°C lower ambient temperatures compared to adjacent organic settlements, 
indicating improved indoor thermal comfort and reduced energy consumption. 

He further emphasized the importance of establishing living laboratories with on-ground measurements 
to capture diurnal performance variations and develop micro-scale thermal comfort databases. Such 
efforts help overcome spatial and temporal limitations of satellite data and strengthen evidence-based 
deployment of mitigation solutions. 

The proposed Urban Heat Mitigation Hub is positioned as a blueprint for sustainable urbanization, enabling 
cities to better understand microclimate dynamics while lowering operational carbon emissions. 

Comparative thermal mapping presented during the session illustrated surface temperatures below 
30°C under tree canopy, compared to up to 80°C on exposed car surfaces, reinforcing the value of 
green infrastructure. 

International Perspective: Impact-Based Forecasting and Coalitions

Ms. Emma Wright, Climate & Environment Adviser, British High Commission

Ms. Wright emphasized the importance of coalition-building and cross-border learning under the UK’s 
Climate Action for a Resilient Asia-Pacific programme. She highlighted initiatives such as the WISER 
programme and the South Asia Hydro-Met Forum, which promote impact-based forecasting, predicting 
not just weather conditions but their real-world consequences. 

She stressed that early warning must translate into localized, actionable decision-making at city and 
workplace levels, ensuring that alerts trigger predefined responses and strengthen disaster risk reduction 
outcomes. 

Financing Resilient Infrastructure

Shri Sandeep Singh, International Finance Corporation (World Bank Group)

Mr. Singh presented tools including EDGE green building certification, the Building Resilience Index, and 
the APEX Green Cities Tool. He emphasized that scaling resilient infrastructure depends on credible 
and transparent data frameworks capable of attracting private finance and enabling evidence-based 
investment decisions. 

Discussant Interventions and Interactive Deliberations

The discussant segment deepened the session’s technical deliberations by introducing operational, 
sectoral, and systems-level perspectives on infrastructure resilience under extreme heat conditions. 
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Contributions from experts representing energy systems, infrastructure planning, aviation, and policy 
research highlighted the multidimensional nature of heat risks and underscored the need for integrated 
approaches spanning engineering, governance, and financing.

Collectively, the interventions reinforced that heat-resilient infrastructure is not limited to physical design 
solutions but requires coordinated institutional frameworks, risk-informed investments, and cross-
sectoral planning.

Representative from Prayas Energy Group

Ms. Shweta presented a critical systems perspective on the strain extreme heat places on power 
infrastructure. She highlighted how rising temperatures significantly increase electricity demand due 
to cooling loads, placing stress on transmission and distribution systems. Evidence shared during her 
intervention indicated that approximately 10 percent of transformers experienced failures during 
peak heat conditions in 2024, demonstrating the vulnerability of power infrastructure to temperature 
extremes. 

She further explained that heat reduces thermal efficiency in generation systems and affects renewable 
energy output, including solar and wind performance, thereby compounding system stress. These factors, 
she noted, can trigger cascading grid failures if not addressed through integrated planning. 

Her intervention emphasized that resilience strategies must extend beyond expanding supply capacity 
toward integrated demand management, building efficiency standards, and improved forecasting for 
power procurement planning.
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Open Discussion

Discussion during this session emphasized infrastructure as the backbone of urban systems and 
highlighted that extreme heat directly stresses this backbone. Participants noted that with the past 
decade among the hottest on record, preparedness must be treated as central to safeguarding lives, 
livelihoods, and development gains. 

The deliberations stressed that India’s rapid infrastructure expansion presents both a risk and a historic 
opportunity: cities can either replicate development patterns that intensify urban heat islands or adopt 
preventive and climate-resilient approaches. 

Participants emphasized the importance of adopting a multi-hazard lens because heat intersects with 
flooding, air quality, water stress, and energy security. This requires systems-based planning rather than 
fragmented interventions. 

Key Takeaways 

•	 Infrastructure plays a critical role in shaping resilient urban futures, and extreme heat 
considerations must be integrated into planning, design, financing, and operational frameworks 
rather than addressed through reactive measures.

•	 There is an urgent need to transition from adaptive responses toward preventive urban design 
to ensure that India’s rapid infrastructure expansion does not lock cities into long-term climate 
vulnerabilities. Infrastructure decisions made today will determine whether future urban 
systems amplify heat risk or enhance resilience.

•	 Passive cooling strategies and nature-based solutions, including reflective materials, urban 
greening, permeable surfaces, and climate-sensitive building design, were identified as cost-
effective approaches to reducing thermal stress and energy demand.

•	 Strengthening regulatory frameworks and embedding heat mitigation within master plans 
and development control regulations are essential for mainstreaming resilience. Widespread 
adoption of such measures has the potential to significantly reduce neighbourhood 
temperatures and lower cooling demand.

•	 Heat resilience is closely interconnected with energy security, air quality, water systems, and 
overall urban liveability, reinforcing the need for multi-sectoral coordination across ministries 
and institutions.

•	 Transparent data frameworks and innovative financing tools are critical enablers for scaling 
resilient infrastructure and attracting investment, while technological solutions including digital 
modelling platforms, can support evidence-based planning and decision-making.

•	 Building heat-resilient infrastructure requires integrated policy frameworks, cross-sector 
collaboration, and forward-looking governance to ensure that resilience becomes embedded 
within the DNA of urban development.



44    |   International Workshop on Heatwaves 2026

Conclusion

Technical Session II underscored that infrastructure is both a vulnerability multiplier and a resilience 
enabler in the context of extreme heat. India’s projected urban expansion presents a defining moment; 
the choices made in building materials, master plans, energy systems, transport networks, and housing 
design will determine whether future cities amplify heat risk or mitigate it. 

The session reinforced that heat-resilient infrastructure requires integrated policy frameworks, preventive 
planning, cross-sector coordination, climate-aligned financing, and data-driven yet governance-centred 
implementation. Translating early warning into enforceable operational protocols across sectors will be 
critical to strengthening resilience. 

Ultimately, the deliberations emphasized that heat resilience must become embedded within the DNA 
of urban development, not treated as an add-on after infrastructure is built. 



TECHNICAL SESSION-III
HEAT, HEALTH AND HUMAN 
SYSTEMS-PROTECTING LIVES 
AND LIVELIHOODS

Opening Remarks 

Ms. Rita Missal, Member, NDMA, and Mr. Gerald Guskowski, 
Programme Director and Cluster Coordinator, GIZ India, opened 
the session by highlighting the importance of protecting lives 
and livelihoods from extreme heat. They emphasized that heat 
resilience must go beyond seasonal advisories and should be 
integrated into infrastructure design, health systems, labour 
policies, and social protection mechanisms to reduce long-term 
risks.

Chair: 

Ms. Rita Missal, Member, 
National Disaster 
Management Authority 
(NDMA)

Co-Chair:  

Mr. Gerald Guskowski, 
Programme Director & Cluster 
Coordinator, GIZ India

Rapporteurs: 

Mr. Shishir Agarwal, Sr. 
Consultant, NDMA and Ms. 
Sayantani Ghosh, GIZ  
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Session Overview

Technical Session III placed human systems at the centre of extreme heat governance, shifting the 
discourse from meteorological thresholds toward the protection of lives, livelihoods, and institutional 
capacities. The session examined the intersections of public health preparedness, adaptive social 
protection, labour systems, mortality surveillance, occupational safety, and climate justice. Discussions 
emphasized that heatwaves are not merely climatic events but multidimensional development risks 
that demand cross-sectoral integration across health, labour, and social protection systems to ensure 
effective preparedness, response, and long-term resilience.

Adaptive Social Protection and Heat Risk

Speaker: Ms. Cristina Stefan, Head of Advisory, Centre for Disaster Protection

Ms. Stefan introduced Adaptive Social Protection (ASP) as a foundational pillar in managing heat-related 
impacts. She underscored that excess mortality and livelihood disruption during heatwaves often remain 
under-recognized, particularly among informal workers and near-poor households.

She identified three core roles of social protection in heat contexts:

•	 Income stabilization during climate shocks

•	 Shock-responsive delivery systems enabling rapid cash transfers and wage continuity

•	 Targeted protection of vulnerable groups highly exposed to heat risk

Drawing lessons from pandemic-era interventions, she emphasized integrating employer-supported 
wage continuity and emergency income mechanisms into heat governance strategies. A key message 
from her intervention was that social protection must shift from episodic relief to long-term risk reduction, 
ensuring that development planning itself incorporates heat resilience rather than reverting to “business 
as usual” after extreme events. 

Preparedness, Early Warning and Health System Resilience

Speaker: Mr. John Abo, Asian Disaster Preparedness Center (ADPC)

Mr. John Abo highlighted the importance of strengthening primary healthcare systems, enhancing 
clinical training, institutionalizing surveillance, and establishing predefined response protocols to improve 
preparedness for heat-related illnesses. Participants noted persistent challenges such as the absence of 
standardized clinical protocols, limited awareness among frontline health workers, and weak integration 
between meteorological alerts and health surveillance systems. 

An intervention highlighted major heat-related illnesses, including heat cramps, heat exhaustion, and 
heat stroke, and introduced the ASPIRE toolkit, a 33-indicator diagnostic framework designed to 
evaluate the adaptability and shock-responsiveness of social protection systems. The toolkit enables 
governments to identify systemic gaps and strengthen climate-resilient delivery mechanisms, while 
speakers underscored that sustainable financing and research-driven targeting are essential for ensuring 
long-term resilience rather than reactive responses.
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Mortality Surveillance and Data Systems

Speaker: Dr. Dileep Mavalankar, Indian Institute of Public Health Gandhinagar

Dr. Mavalankar emphasized that heat-related deaths remain significantly underreported due to weak 
epidemiological and registration systems. He observed that death data is often collected for administrative 
purposes rather than public health analysis, highlighting a “lack of administrative and political will to make 
death data and analysis public.”

He proposed several measures, including daily reporting of cremation and burial data during heatwave 
periods, mandatory publication of excess mortality statistics, strengthened hospital and civil registration 
systems, and standardized attribution protocols for heat mortality. His intervention underscored that 
without reliable mortality data, heat governance remains reactive and incomplete. 

Occupational Safety and Labour Exposure

Speaker: Dr. Yogindra Samant, International Labour Organization (ILO)

Dr. Samant framed extreme heat as a global occupational safety crisis, citing estimates that approximately 
2.4 billion workers worldwide are exposed to excessive heat. He observed that most exposures occur 
during regular working days rather than declared heatwave periods and highlighted the disproportionate 
risks faced by informal workers such as street vendors, sanitation staff, and construction labourers.

Key recommendations included enforceable heat exposure standards, mandatory rest, water, and shade 
provisions under the RE.WA.SH+ strategy, employer accountability, and inclusion of small and medium 
enterprises in occupational safety planning. 

Social Protection Financing and Worker-Centric Heat Resilience

Speaker: Ms. Ritu Bharadwaj, Director – Climate Resilience, Finance and Loss & Damage

Ms. Ritu Bharadwaj, a climate finance and resilience expert with over two decades of experience in 
policy development, programme management, and research, delivered a comprehensive intervention 
on protecting workers from extreme heat through integrated social protection systems. She began by 
highlighting the growing intensity and frequency of disasters across developing countries, Small Island 
Developing States (SIDS), and Least Developed Countries (LDCs), noting that these trends are placing 
unprecedented pressure on labour markets and social protection systems. 

Ms. Bharadwaj introduced operational frameworks designed to safeguard workers from heat stress, 
emphasizing the importance of establishing clear trigger mechanisms based on heatwave thresholds 
and heat index values. She underscored that effective protection requires diagnostic tools capable of 
assessing existing policies, institutional systems, and programme delivery approaches. 

Central to her presentation was the ASPIRE diagnostic tool, which evaluates policy effectiveness, 
identifies systemic gaps, estimates financial and technical resource requirements, and maps stakeholders 
best positioned to address these challenges. The tool also helps articulate the business case for 
investment while establishing realistic pathways for implementation. She emphasized that country 
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diagnostics are critical for enabling locally led adaptation, as they support governments in revealing 
coordination gaps, strengthening institutional frameworks, and improving last-mile delivery mechanisms. 

Ms. Bharadwaj further outlined categories of interventions requiring policy and regulatory reform 
alongside those needing financial and technical assistance. Presenting cost estimates, she noted that 
addressing existing protection gaps could require investments ranging from USD 66 million to USD 91 
million, while broader social protection spending already represents substantial national commitments. 
Importantly, she advocated leveraging existing social protection programmes to simultaneously deliver 
climate resilience and food security, reminding security, highlighting the opportunity to align welfare 
spending with adaptation outcomes. 

Discussing implementation pathways, she proposed a roadmap focused on mobilizing investment 
and technical support, strengthening risk analytics within policy systems, and deploying “people plus 
technology” approaches for last-mile service delivery. Initiatives such as Climate Saathi networks and 
women-led help desks were cited as examples of community-centered models capable of enhancing 
crisis preparedness and response. 

Ms. Bharadwaj concluded by emphasizing that protecting workers from extreme heat is not solely a 
welfare imperative but a strategic investment in economic stability. Embedding climate risk considerations 
within social protection architecture, she observed, is essential for building resilient labour systems and 
safeguarding productivity in an increasingly warming world. 

Advancing Heat Metrics to Protect Labouring Populations

Speaker: Dr. Ashok Gadgil, Professor, University of California, Berkeley

Dr. Ashok Gadgil presented pioneering research on advancing heat metrics to better protect labouring 
populations, noting that over 350 million sun-exposed workers face hazardous heat conditions, 
necessitating more precise tools for risk assessment and early warning. 

He began by observing that widely used heat indices often fail to capture the realities of occupational 
exposure, as they typically ignore critical variables such as metabolic heat generated during hard physical 
labour and the additional burden imposed by direct solar radiation. To address these limitations, Dr. Gadgil 
introduced the Enhanced Heat Index (EHI-N*), where “N” represents the Metabolic Equivalent of Task 
(MET), an internationally recognized measure of labour intensity. The enhanced framework incorporates 
three key improvements:

•	 Acknowledgement of higher metabolic heat generation during strenuous work

•	 Integration of realistic physiological limits, including sweat rate and skin blood flow

•	 Inclusion of solar load alongside conventional weather data 

He explained that labouring in direct sunlight can trigger health damage at significantly lower temperature 
and humidity levels compared to light work conducted in shaded environments, highlighting the 
importance of differentiating risk thresholds based on work intensity. 

Using the EHI-N* model, physiological conditions can be categorized into six heat-risk zones across 
temperature ranges of 20–60°C and relative humidity levels of 0–100 percent, enabling more 
nuanced assessment of worker vulnerability. Presenting findings from June 2024, Dr. Gadgil noted that 
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approximately 37 percent of India reached Zone 6, the most dangerous category, for outdoor labourers 
engaged in heavy work under direct sunlight. Further analysis indicated that nearly 92 percent of the 
country experienced Zone 5 or higher conditions, underscoring the scale of occupational heat risk.

SHRAM Dashboard: A Real-Time Risk Assessment Tool

Dr. Gadgil also introduced the System for Heat-Risk Assessment of Manual Labour (SHRAM)- a 
live dashboard designed to support decision-making through near real-time alerts for high-risk zones.

Key features include:

•	 Forecast alerts ranging from one to seven days

•	 Historical heat-risk trends

•	 Early warnings for Zones 5 and 6

•	 Open access through free registration

•	 API-enabled integration for institutional use 

He emphasized that such tools can enable governments, employers, and local authorities to move toward 
anticipatory action by aligning labour advisories, work schedules, and safety protocols with scientifically 
calibrated heat thresholds.

Dr. Gadgil concluded by stressing that improving heat-risk metrics is fundamental to safeguarding worker 
health, strengthening occupational safety standards, and enhancing heat risk governance. Accurate and 
context-sensitive indices, he noted, can transform early warning systems from temperature-based alerts 
into actionable risk management tools tailored to human exposure. His intervention reinforced the need 
to integrate advanced analytics into national heat action strategies, ensuring that protective measures 
reflect real-world labour conditions rather than generalized meteorological parameters.

Discussant Interventions and Interactive Deliberations

The discussant segment provided critical institutional, technical, and field-level perspectives that 
deepened the analytical dimension of Technical Session III. Interventions from representatives across 
science policy, public health, agriculture, and research institutions highlighted the operational realities 
of implementing heat resilience strategies on the ground and reinforced the session’s core premise that 
protecting lives and livelihoods requires coordinated action across sectors.

Representative from Department of Science and Technology (DST)

Ms. Swati outlined the Department of Science and Technology’s ongoing efforts to strengthen India’s 
scientific ecosystem for climate resilience. She highlighted DST’s role in implementing national missions 
under the National Action Plan on Climate Change (NAPCC), particularly those focused on strategic 
knowledge for climate adaptation.

She emphasized that DST is supporting a national network of research institutions conducting 
interdisciplinary studies to understand the implications of climate change, including its effects on 
human health and heat exposure. One such initiative has specifically examined heat-related impacts 
within broader climate-health research frameworks, generating important evidence to guide policy and 
adaptation planning.
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She further informed participants that DST has undertaken a nationwide vulnerability assessment 
mapping climate risk across more than 680 districts of India. This work has also included hazard-risk 
mapping and is now being integrated into the broader national resilience framework currently under 
development as part of India’s forthcoming National Adaptation Plan.

Her intervention underscored that alongside implementation, sustained investment in research, modelling, 
and scientific evidence generation is essential for designing robust and anticipatory heat governance 
systems.

Representative from Ministry of Health and Family Welfare

Dr. Srivastav drew attention to challenges faced by health systems in diagnosing, monitoring, and 
managing heat-related illnesses. He noted that heat stress symptoms often overlap with other medical 
conditions, leading to underreporting and inconsistencies in surveillance data.

He emphasized the need for:

•	 Standardized clinical treatment protocols

•	 Stronger integration between meteorological alerts and hospital preparedness systems

•	 Enhanced training of frontline healthcare providers

•	 Strengthened surveillance mechanisms

He stressed that primary healthcare providers serve as the first point of contact for vulnerable populations, 
particularly informal workers, and therefore must be equipped with both technical guidance and 
operational preparedness frameworks.

His intervention reinforced the session’s broader conclusion that health systems must transition from 
passive treatment models toward anticipatory preparedness systems aligned with early warning triggers.

Representative from NARAA, Ministry of Agriculture and Farmers’ Welfare

Dr. Mishra provided an agricultural systems perspective, emphasizing that crops are as vulnerable to heat 
stress as human populations. He noted that in large parts of northern India, crop cultivation becomes 
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difficult during peak summer months following harvest cycles, illustrating the direct linkage between 
heat exposure and food production systems.

He explained that heat stress affects plant physiology by delaying growth processes, reducing 
transpiration, and causing rapid drying that can result in near-failure conditions. Modelling studies indicate 
that even modest temperature increases can significantly reduce yields, with sudden temperature spikes 
such as those observed during abnormal seasonal events leading to major productivity losses.

Dr. Mishra highlighted adaptive strategies currently being explored, including:

•	 Climate-controlled greenhouse cultivation

•	 Traditional indigenous agricultural practices

•	 Optimized irrigation methods to reduce field temperature

•	 Subsurface irrigation techniques in water-scarce conditions

He also noted that agricultural labourers have historically adapted work schedules, starting early, pausing 
during peak heat, and resuming later, a practice that demonstrates how behavioural adaptation can 
complement technological solutions.

His intervention emphasized that heat resilience must extend beyond urban and public health systems 
to encompass food security, agricultural productivity, and rural livelihoods.

Representative from Prayas Energy Group, Pune

Dr. Parchure brought a people-centred perspective grounded in field research on informal and outdoor 
workers. She emphasized that understanding risk perception among vulnerable populations is critical 
for designing effective early warning communication and response strategies.

Drawing from surveys and qualitative studies among informal workers such as street vendors, she noted 
that although heat-related illness is widespread, workers’ primary concern is not mortality but loss of 
wages and medical expenses. This insight highlights a fundamental disconnect between official risk 
messaging and lived realities.

Key findings  presented by Dr. Parchure included:

•	 A high prevalence of chronic conditions such as diabetes and hypertension among outdoor 
workers

•	 Continuous heat exposure regardless of official heatwave declarations

•	 Microclimate temperature differences between city averages and actual worksite conditions

•	 Significant morbidity burdens that remain unrecorded in official statistics

She illustrated that while city temperatures may register 39°C, worksite temperatures experienced by 
vendors can reach 44°C, substantially increasing health risks.

Dr. Parchure also emphasized structural barriers to implementing recommended coping strategies. For 
instance, advice to hydrate regularly is impractical for workers lacking access to safe drinking water or 
sanitation facilities. She noted that many informal workers remain invisible to formal systems and are not 
covered by social protection schemes.
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Her intervention reinforced that heat resilience strategies must be designed around lived realities,  rather 
than assumptions, and that communication, surveillance, and policy frameworks must align with the 
needs of vulnerable populations.

Open Discussion

The discussant segment strengthened the session’s central message that extreme heat is a systemic 
development challenge requiring integrated action across science, governance, public health, labour 
systems, agriculture, and social protection frameworks.

The open discussion focused on operational and systemic challenges in health preparedness and 
response. Participants raised concerns about diagnosing heat-related illnesses and inconsistent 
reporting across health facilities. Key issues identified included lack of standardized clinical protocols, 
limited awareness among frontline health workers, and weak integration between meteorological alerts 
and health surveillance systems.

Speakers emphasized the need to strengthen primary healthcare capacity, improve clinical training, 
institutionalize heat-related surveillance, and establish predefined response protocols. A question on 
hospital preparedness highlighted the need for designated cooling spaces, rapid triage systems, clear 
treatment guidelines, and referral mechanisms, with strong emphasis on strengthening district-level 
preparedness. Participants also discussed the integration of meteorological alerts with social protection 
systems, noting the importance of linking forecast thresholds with predefined cash-transfer or labour 
protection measures to enable timely and anticipatory responses.

Key Takeaways 

•	 Technical Session III placed human systems at the centre of extreme heat governance, 
emphasizing the need to move beyond meteorological thresholds toward safeguarding lives, 
livelihoods, and institutional capacities. Heatwaves were recognized as systemic human 
development risks requiring integrated action across public health, labour governance, and 
social protection frameworks.

•	 Effective heat governance must prioritize people, particularly vulnerable populations such as 
informal workers, the near-poor, and those with limited access to cooling. Resilience should 
extend beyond advisories and seasonal alerts to become embedded within infrastructure 
design, institutional standards, and long-term risk reduction strategies.

•	 Protecting lives requires a structural shift from short-term disaster response toward systemic 
preparedness anchored in inclusive development planning.

•	 Adaptive Social Protection (ASP) emerged as a foundational pillar for managing heat-related 
risks. Stronger income stabilization measures, shock-responsive delivery systems, and 
targeted protections are necessary to address excess mortality and livelihood disruptions that 
often remain under-recognized.

•	 Integrating employer-supported wage continuity, emergency income mechanisms, and 
climate-responsive social protection tools into governance frameworks is essential to move 
from episodic relief toward long-term resilience.



International Workshop on Heatwaves 2026   |   53

•	 Strengthening primary healthcare systems is critical to reducing heat-related mortality. This 
includes improved clinical training, institutionalized surveillance, and predefined response 
protocols, while addressing gaps such as the absence of standardized clinical guidelines, 
limited frontline awareness, and weak integration between meteorological alerts and health 
systems.

•	 Research-driven diagnostic tools, such as the ASPIRE framework, highlight the importance of 
targeted interventions and sustainable financing in strengthening social protection systems. 
Financial preparedness was recognized as equally important as operational readiness.

•	 Reliable mortality surveillance is a governance imperative. Addressing underreporting through 
daily cremation and burial data during heatwaves, mandatory publication of excess mortality 
statistics, strengthened hospital and civil registration systems, and standardized attribution 
protocols is essential for evidence-based policymaking and accountability.

•	 Extreme heat was framed as a major occupational safety challenge, with informal 
workers, including street vendors, sanitation workers, and construction laborers, facing 
disproportionate exposure. Recommended measures include enforceable exposure 
standards, mandatory rest-water-shade provisions, stronger employer accountability, and 
inclusion of small and medium enterprises within safety planning.

•	 Closing operational gaps requires designated cooling spaces, rapid triage systems, and clearly 
defined referral pathways to strengthen district-level response capacity. Forecast thresholds 
should automatically trigger labor protections and cash-transfer mechanisms, enabling 
anticipatory rather than reactive responses.

•	 The session reinforced a paradigm shift in heat governance, from viewing heat as an 
environmental hazard to recognizing it as a multidimensional human risk affecting health 
outcomes, economic stability, and social equity.

•	 Protecting lives and livelihoods must remain at the core of extreme heat strategies, ensuring 
resilience frameworks are inclusive, preventive, and responsive to the needs of the most at-risk 
populations.

Conclusion 

In closing the discussion, the Chair emphasized that the session’s deliberations demonstrated tangible 
progress in strengthening adaptive social protection mechanisms, improving early warning systems, and 
expanding preparedness frameworks across sectors. She highlighted the importance of tailoring heat 
advisories to specific population groups, noting that risk levels vary significantly depending on occupation, 
health status, and exposure conditions.

She also welcomed the growing preparedness efforts within the health sector, including designated 
treatment spaces and clinical readiness for heat-related illnesses.

The session concluded with acknowledgement that while significant progress has been made, sustained 
institutional coordination and implementation will determine whether these insights translate into real 
protection for vulnerable individuals including workers such as domestic and informal labourers whose 
daily realities remain at the centre of heat risk governance. 



54    |   International Workshop on Heatwaves 2026

TECHNICAL SESSION-IV
DATA TECHNOLOGY AND 
INNOVATION FOR EXTREME 
HEAT GOVERNANCE

Chair: 

Dr. Dinesh Kumar Aswal, 
Member, National Disaster 
Management Authority 
(NDMA)

Rapporteurs: 

Ms. Raashi, Consultant, 
NDMA and Ms. Maria Fatima, 
ADRA

Opening Remarks

Dr. Dinesh Kumar Aswal, Member, NDMA, emphasized the 
need to strengthen strategies to manage rising heat risks. He 
highlighted the importance of research, clean energy transitions, 
and climate-responsive urban solutions to address increasing 
heat stress in cities.



International Workshop on Heatwaves 2026   |   55

Session Overview

Technical Session IV examined how data systems, digital tools, AI-enabled forecasting, and innovation 
ecosystems can transform extreme heat governance in India. Bringing together experts from research 
institutions, state disaster management authorities, global innovation platforms, and international climate 
science institutions, the session focused on advancing impact-based heat risk governance. Discussions 
emphasized the role of integrated data platforms, predictive analytics, and collaborative innovation 
frameworks in strengthening preparedness, improving decision-making, and enabling scalable solutions 
for heat resilience.

Role of innovations for climate smart and heat resilient infrastructure

Speaker: Mr. Alex, Third Derivative

Mr. Alex explained that Third Derivative works as a startup accelerator under RMI, supporting innovative 
solutions to reduce extreme heat impacts in cities. A key focus discussed was PDRC (Passive Daytime 
Radiative Cooling) technology, where special roof coatings  reflect solar radiation, helping keep structures 
cooler. The speaker highlighted companies like QGEN and others such as Panache, which promote cool 
roof solutions like white roofs. These technologies can reduce the need for air conditioning, thereby 
lowering fossil fuel emissions, while also serving as an important adaptation strategy for heat resilience.

In addition, the speaker mentioned other promising cooling interventions including bamboo roofing 
systems, green roofs, shading techniques, and increased vegetation, supported by startups such as 
Ocean. The discussion emphasized that alongside traditional methods like tree cover and shading, new 
innovations are emerging that can significantly contribute to keeping buildings and urban environments 
cooler, making cities more liveable under rising heat stress conditions.

Findings from real time assessment of extended heat index 350

Speaker: Piyush Narang, UC Berkeley

Mr. Piyush Narang explained that heat stress must be measured differently for labor-intensive work. He 
highlighted the relevance of the Extended Heat Index (EHI 350), which integrates the combined effects 
of heat, humidity, and metabolic heat generation, showing that outdoor and laboring workers experience 
much higher heat stress than people at rest indoors. This approach provides a more realistic metric for 
assessing occupational heat risk and strengthening heat protection strategies.

He further introduced CHETRA, a City Heat Action Intelligence and Risk Atlas designed to help cities plan 
targeted cooling interventions. CHETRA maps heat hotspots, exposed populations, vulnerable housing 
zones, 24-hour heat risk areas, and identifies where solutions such as cool roofs, tree plantation, and 
bundled cooling interventions should be prioritized. The tool also generates ward-level priority lists and 
cost estimates, enabling better budgeting and implementation. Piloted in Agra, CHETRA was presented 
as a scalable infrastructure that can support improved heat action plans across 5,000 urban local bodies 
in India, requiring only basic digitized city boundary data to generate risk layers quickly.
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Micro-Level Vulnerability and Building-Level Assessment

Speaker: Chintan Shinde, Mahila Housing Trust

Mr. Chintan Shinde highlighted that Indian cities have wide socio-economic disparities, and these 
differences often get hidden when heat action planning is done only at a broad ward level. He emphasized 
that heat action plans are still evolving, and there is a need to make them more inclusive by identifying 
vulnerable pockets within wards, especially informal settlements that may not appear “high risk” in 
aggregated ward-level assessments.

He presented a building-level approach to heat vulnerability assessment using a tool developed by SC 
for ALL and IBM, which was further adapted to generate a Heat Vulnerability Index (HVI) at a much finer 
scale. Using the example of Churu city, he explained how conventional AR4-based methods (exposure, 
sensitivity, adaptive capacity) provide only generalized outputs, whereas the new tool zooms into wards 
to identify clusters of highly vulnerable buildings. This improves targeting of interventions and avoids 
missing the most at-risk populations. He also noted that such granular, geo-tagged building data can 
significantly reduce the time required to prepare heat action plans, potentially cutting it to less than three 
months, supporting faster scaling across cities.

Urban Heat Vulnerability, Geo AI and Capacity Building

Speaker: Mr. Keshav Jha, ICLEI

Mr. Keshav Jha highlighted that while data, innovation, and technology are essential for heat resilience 
planning, their real value lies in how effectively they can be understood and used by municipal bodies, 
many of which lack GIS planners and technical expertise. He stressed the need to simplify and “demystify” 
tools so that they remain practical, open-source, and directly useful for local decision-making, enabling 
cities to identify priority actions and mobilize financing. He emphasized that heat resilience must follow 
a multi-layered approach, moving beyond city-level analysis to ward, neighbourhood, and building-level 
assessments due to microclimatic variations within cities.

He also underlined the importance of inclusion and gender equity, noting that vulnerable groups such 
as pregnant women, migrants, and marginalized communities face disproportionate impacts and must 
be involved in planning processes. Sharing field examples, he described Rajkot’s Urban Cooling Action 
Plan, which integrated satellite data with drone-based thermal mapping to assess cool roof potential 
and material sensitivity, and Coimbatore’s participatory urban greening dashboard that maps trees and 
vegetation for cooling interventions and carbon sequestration. He further promoted a newly launched 
Geo-AI toolkit for planners and concluded that sustainable heat resilience depends on strong local 
capacity building, training, and long-term ecosystem support through biodiversity registers, natural asset 
mapping, and urban greening data repositories.
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AI-Enabled Heat Risk Forecasting

Speaker: Mr. Harish Nalawade, Indian Institute of Science

Mr. Harish Nalawade emphasized that strengthening heatwave forecasting systems is a key investment 
for climate resilience, offering strong returns through better preparedness. He noted that Karnataka 
has already piloted an AI-based forecasting system and is now moving toward operational deployment, 
using deep learning to improve lead time and provide hyper-local forecasts at sub-district and potentially 
village level. He stressed that heat risk assessment must go beyond temperature, considering multiple 
meteorological and health-related factors.

He described an end-to-end heat risk forecasting platform integrating IMD and health datasets, 
downscaling methods, bias corrections, and indices such as WBGT, UTCI, Tmax, humidity, Diurnal 
Temperature Range, Heat Index, and EHF. The system is designed to be epidemiologically meaningful, 
validated using mortality data from events like Andhra Pradesh 2015, and supports sector-specific 
decision-making for health, power demand, and labour safety. He concluded by highlighting open-source 
development, creation of India-specific datasets, institutional collaboration, and future ground-truthing 
through field validation.

Discussant Interventions and Interactive Deliberations

Representative from India Meteorological Department (IMD)

The IMD representative emphasized the importance of advancing forecasting systems from temperature-
based alerts to impact-based early warning systems.

The intervention stressed that meteorological data must be translated into actionable guidance tailored 
to different user groups, including municipal authorities, health departments, and labour agencies. It was 
noted that forecast thresholds should trigger predefined administrative responses rather than remaining 
informational advisories.

This perspective aligned with broader session conclusions that effective governance requires integration 
between forecasting systems and institutional response protocols.

Representative from Indian Institute of Tropical Meteorology (IITM)

The IITM discussant highlighted the importance of scientific modelling, high-resolution datasets, and 
localized climate analytics.

The intervention stressed that micro-level heat vulnerability varies significantly across urban landscapes 
due to factors such as land cover, built density, and humidity interactions. Therefore, decision-makers 
require granular data rather than aggregated regional averages.

The discussant emphasized that research institutions must work closely with policymakers to translate 
complex scientific outputs into operational decision tools usable by city administrations.

Key Themes Emerging from Technical Session IV Discussants

The discussion underscored several strategic insights:
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•	 Data alone does not create resilience; usability determines impact.

•	 Scientific modelling must inform administrative triggers.

•	 High-resolution localized datasets are essential for urban heat planning.

•	 Innovation ecosystems must link researchers, startups, and governments.

Participants stressed that the value of technology lies in its ability to convert complex climate data into 
actionable intelligence for decision-makers.

OPEN DISCUSSION

The overall discussion focused on strengthening heatwave forecasting and heat stress governance 
in India, highlighting the need to move beyond temperature-only definitions and adopt a more impact-
based approach. Experts agreed that India needs a new standardized heat stress parameter/index, built 
using multiple meteorological variables along with health and vulnerability data, requiring inter-ministerial 
coordination. Key areas discussed included improving data accuracy and validation, downscaling 
forecasts for hyper-local decision-making, using AI-based models, integrating satellite and ground station 
data, addressing uncertainties in weather station readings, and applying geospatial tools for heat hotspot 
mapping, targeted interventions, monitoring cool roofs/reflectivity, and supporting city-level heat action 
plans through scalable decision-support systems.
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Key Takeaways 

•	 The future of extreme heat governance will depend on the effective integration of data 
ecosystems, digital tools, and innovation platforms into institutional decision-making 
processes.

•	 There is a critical need to move beyond temperature-based forecasting toward impact-based 
risk intelligence, where data supports real-time preparedness, mitigation, and response.

•	 High-resolution,localized datasets, combining satellite imagery, thermal sensors, and ground-
truthing, are essential for identifying micro-level heat vulnerabilities, particularly in informal and 
high-risk settlements.

•	 The session highlighted promising cooling innovations such as passive daytime radiative 
cooling technologies, advanced cool roofing materials, reflective coatings, and nature-based 
solutions as effective strategies for heat mitigation.

•	 Innovation must be complemented by usability; data and technological tools should be 
presented in accessible formats that enable municipal authorities and planners to make 
informed decisions.

•	 Community-centred approaches are critical to strengthening heat governance. Building-level 
vulnerability assessments and ward-level analytics support targeted interventions, while 
participatory validation enhances reliability and inclusivity in planning.

•	 Open-source decision-support platforms were identified as vital for enabling cities to mobilize 
financing, build institutional capacity, and implement localized Heat Action Plans.

•	 Technological advancement alone is insufficient; its true value lies in translating complex 
datasets into actionable, anticipatory governance mechanisms that protect lives, 
infrastructure, and urban systems.

Conclusion 

The session concluded that data systems, digital tools, and innovation platforms will be central to 
strengthening future heat governance, particularly through integrated, impact-based risk decision 
systems. 

It was emphasized that technological solutions must simultaneously support mitigation and adaptation 
while presenting data in formats usable for decision-makers. The Chair noted that effective heat 
management will require both local cooling interventions and long-term emission reduction pathways 
supported by clean energy transitions and climate-responsive infrastructure.
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International Workshop on 
Heatwaves 2026: Day 2 
Event Proceedings 
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INTERNATIONAL WORKSHOP ON 
HEATWAVES 2026: DAY 2
FINANCING THE FUTURE OF HEAT RESILIENCE: 
FROM REACTIVE RELIEF TO PROACTIVE 
PROTECTION  

The second day of the International Workshop on Heatwaves 2026, held on February 12, 2026, at Sushma 
Swaraj Bhawan in New Delhi, shifted the discourse from the foundational elements of preparedness and 
resilience explored on Day 1 to the pivotal role of financing in sustaining heat governance. Convened by 
the National Disaster Management Authority (NDMA) under the Committee on Disaster Risk Reduction 
(CoDRR-10), the session ns built upon the 2025 workshop’s priorities, including early warning systems, 
Heat Action Plans (HAPs), heat-health adaptation, infrastructure mitigation, and financing mechanisms. 
Participants, including representatives from international organizations such as the United Nations 
Office for Disaster Risk Reduction (UNDRR), United Nations Capital Development Fund (UNCDF), 
Centre for Disaster Protection (CDP), Asian Development Bank (ADB), reinsurers like Munich Re and 
Swiss Re, philanthropies, and grassroots groups like the Self Employed Women’s Association (SEWA) 
and Mahila Housing Trust (MHT), engaged in deep deliberations. The focus was on reframing extreme 
heat as a fiscal and development imperative, advocating for layered financing models, public-private 
partnerships, parametric instruments, and equity-focused delivery to bridge gaps between risk reduction 
and community-level impact.  
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Opening Remarks  

Stefan Priesner, United Nations Resident Coordinator for India  

The session opened with remarks from Stefan Priesner, who extended a warm good morning to all 
participants and expressed his delight in reconnecting  with Dr. Krishna S. Vatsa, his long-time colleague 
from their UNDP days, . He welcomed the gathering to the second day of the workshop, thanking NDMA 
for convening this timely event on extreme heat governance. Mr. Priesner restated the obvious yet critical 
reality: extreme heat is no passing inconvenience but a steady, intensifying threat that harms health, 
disrupts livelihoods, strains infrastructure, and deepens inequality, particularly among informal workers, 
women, children, and older persons. Unlike dramatic hazards like floods or cyclones, heat arrives quietly 
as a slow-onset disaster, yet its consequences are profound and severe.  

Reflecting on Day 1’s explorations of science, systems, and solutions, he pivoted to Day 2’s core question: 
how to finance resilience and ensure vulnerable communities have the resources, protections, and 
pathways to adapt. The UN system in India, he affirmed, stands firmly alongside the government and 
people, offering support across the full spectrum of climate adaptation, disaster risk reduction, and 
resilience building. Heat resilience cannot be built in isolation, he emphasized; it demands integrated 
approaches across sectors, scales, and systems. He cited specific UN contributions, including national 
adaptation plans, strengthening climate finance facilities in states, improved heat action plans at state 
and district levels, urban heat risk assessments, and enhanced early warning and advisory services—all 
extended to local communities.  

INAUGURAL 
SESSION
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Mr. Priesner called for gender-responsive financing mechanisms to act as lifelines, incorporating risk 
finance, adaptive social protection, insurance, innovation, and community-led solutions. He posed key 
challenges: shifting from reactive relief to proactive resilience; moving beyond one-off interventions to 
systemic change; and ensuring funds reach people, not just infrastructure. To guide the discussions, he 
proposed three principles: prioritize equity to reach the most exposed, simplify access, and design with 
communities; innovate through tools like parametric insurance, forecast-based financing, and sustainable 
cooling materials; and integrate across sectors like health, labour, urban planning, agriculture, and social 
protection for holistic impact. Praising India’s leadership in areas like the national heat action plan, state-
level HAPs, renewable energy transitions, and nature-based solutions, he offered the UN’s deepened 
partnership to advance these efforts. His address set an urgent, collaborative tone, framing heat resilience 
as central to sustainable development.  

Special Remarks  

Dr. Krishna S. Vatsa, Member & HoD, NDMA  

Dr. Krishna S. Vatsa warmly welcomed Stefan Priesner, reminiscing about their shared history in UNDP, 
particularly their work in Bangladesh, and expressed appreciation for the strong collaboration with multiple 
UN agencies, including UNEP, UNDP, UNICEF, and UN Women. He extended thanks to the dignitaries, 
partners, and participants for their engagement. Building on Day 1’s comprehensive discussions, Dr. 
Vatsa noted that the workshop continues to evolve India’s approach to heatwaves, translating 2025 
recommendations into actionable frameworks. He underscored that extreme heat has emerged as a 
severe, rapidly intensifying global risk with implications for health, livelihoods, infrastructure, and urban 
systems no longer an episodic hazard but a systemic one requiring coordinated governance and 
institutional commitment.   

Dr. Vatsa highlighted India’s strides, such as the expansion of HAPs and multi-sectoral coordination, and its 
international leadership through annual workshops. The 2026 event, titled “Strengthening Preparedness, 
Resilience and Risk Governance,” builds on six priority areas from 2025 (early warning services, Indian 
perspectives on HAPs, city-level adaptations, heat-health strategies, infrastructure mitigation, and 
financing) and advances key recommendations like institutional strengthening, standardized HAPs, 
enhanced early warnings, resource mobilization, research innovation, and global collaboration. He framed 
Day 2’s focus on financing as the critical enabler, urging a shift in perception from heat as “seasonal 
discomfort” to a disaster risk with significant excess mortality, productivity losses, health burdens, and 
urban heat island effects.  

Outlining a continuum of heat risk management preparedness (early warnings, vulnerability mapping), 
response (cooling centers, adjusted hours), and mitigation (cool roofs, urban greening), Dr. Vatsa called 
for multi-year programs over ad-hoc allocations, with dedicated budgets and maintenance provisions. He 
proposed a governance architecture aligning local (ULBs/districts), state, and national levels, and a risk-
based allocation model: base funding for all districts, risk-weighted additions for high-vulnerability areas, 
and performance incentives tied to functional HAPs and vulnerability reductions. Financial instruments 
should include operational grants for seasonal needs and capital grants for structural changes, with 
blended co-financing involving central/state/ULB shares and CSR/philanthropy. He emphasized 
convergence from sources like SDRF/SDMF/NDMF, municipal budgets, Smart Cities/AMRUT, health 
missions, and CSR, enabled by heat resilience indicators in grants and city-level pools. Monitoring must be 
evidence-based, tracking metrics like mortality reductions, hospital admissions, cool roofs installed, tree 
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canopy increases, and surface temperature drops, supported by digital dashboards and IMD integration. 
In conclusion, Dr. Vatsa stressed that heat financing must be risk-based, equity-focused, multi-year, 
convergent, locally responsive, and outcome-oriented—not about managing temperature but protecting 
livelihoods, reducing fiscal risk, and strengthening climate governance to prevent greater future losses.  

High-Level Principles for Investing in DRR – A G20 Overview  

Shri Abhilash Panda, UNDRR  

Shri Abhilash Panda, representing UNDRR, delivered an overview of the G20 High-Level Principles 
for Investing in Disaster Risk Reduction, emphasizing their relevance to financing heat resilience. He 
began by noting the principles’ development under successive G20 presidencies, starting with India, 
followed by Brazil and South Africa, and their endorsement in 2025 as a voluntary framework to shift 
global investments from reactive response to proactive risk reduction. Panda highlighted the economic 
rationale: every $1 invested in anticipatory action yields up to $7 in avoided losses, with some studies 
showing returns as high as $14–15. He presented the seven principles in a visual wheel format, explaining 
each in the context of extreme heat.  

Principle 1: Invest in Risk 
Information, Knowledge, 
and Innovation 

Principle 2: Develop 
Comprehensive DRR Financing 
Strategies, Strong Governance 
and Implementation Capacity

Principle 3: Embed Disaster 
Risks in Sector Plans and 
Budget Planning

Principle 4: Enable DRR 
Investment at the Local Level

•	 Treat data as the currency of finance by leveraging AI and 
earth observation technologies for vulnerability hotspot 
mapping, and by overlaying census data with heat stress 
indices to enable informed decision-making.

•	 Integrate heat risk into national and sub-national 
budgets, strengthen governance frameworks, and create 
dedicated funding mechanisms to support effective 
implementation.

•	 Mainstream heat risk considerations into urban planning, 
agriculture, public health, and other sectoral policies and 
budgeting processes.

•	 Empower municipalities and local governments with 
appropriate tools, including instruments such as G-RAM/
Gram, to facilitate localized risk management and timely 
payouts.
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Dr. Panda applied these to heatwaves, suggesting innovations like disaster clauses in credit lines and 
resilience bonds. He concluded that these principles provide a roadmap for India to lead in scaling heat 
resilience investments, ensuring they are inclusive, data-driven, and sustainable.  

Discussant : Shri S. Rakesh Kumar, Joint Secretary (Policy & Plan), NDMA  

Shri S. Rakesh Kumar provided India’s perspective on the G20 principles, aligning them with national 
frameworks. He traced India’s DRR evolution through the Disaster Management Act 2005, which 
shifted from response to holistic risk reduction, and the National Disaster Management Plan 2019, 
which incorporates mitigation across sectors. Kumar highlighted Finance Commission allocations 
creating dedicated windows for response, reconstruction, mitigation, and capacity building, enabling 
structured financing. He introduced a risk layering approach, categorizing heat risks into frequent/low-
impact (handled locally), moderate (state-level), and catastrophic (national/international reinsurance). 
For residual risks, he cited initiatives like disaster-related death covers, livelihood protections, and 
infrastructure safeguards.  

Sh. Kumar showcased state-level innovations, such as Nagaland’s parametric heat insurance pilots and 
ADB-supported programs in Karnataka, Kerala, and Maharashtra. He affirmed that India would benchmark 
the G20 principles into policy, enhancing tools like the Heat Action Plans and early warning systems. In 
closing, he emphasized the principles’ potential to amplify India’s global leadership in DRR financing.  

Principle 5: Manage Residual 
Risk by Arranging Finance 
Ahead of Shocks

Principle 6: Encourage 
Business Resilience and 
Stimulate Private Investment 
in DRR

Principle 7: Advance DRR in 
International Collaboration and 
Solidarity

•	 Establish pre-arranged financial mechanisms, including 
parametric insurance and contingency funds, to ensure 
timely response to extreme heat events.

•	 Promote private sector adoption of heat-resilient 
infrastructure, climate-adaptive designs, and risk-
informed investment practices.

•	 Strengthen global cooperation through knowledge 
exchange, technical collaboration, and sharing of best 
practices in disaster risk reduction.
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TECHNICAL SESSION-I
DISASTER RISK REDUCTION 
FINANCING MECHANISMS TO 
ADDRESS MULTI-HAZARD RISKS 
AND HEAT RESILIENCE  

Chair: 

Dr. Krishna S. Vatsa, 
Member & HoD, NDMA

Rapporteurs: 

Ms. Anushka, 
Consultant, NDMA and Ms. 
Shivani Das, Consultant, 
NDMA  

Opening Remarks

Dr. Krishna S. Vatsa, Member and Head of Department, NDMA 
discussed financing approaches for managing multi-hazard risks, 
including extreme heat. The session highlighted the importance 
of integrating heat resilience into national planning through 
pre-arranged financing, budget support, and policy incentives. 
Speakers emphasized the need to invest in preventive measures 
and strengthen coordination across sectors to reduce future 
risks
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Mr. Mathieu Verougstraete, Head of Infrastructure and Finance for Resilience Unit, UNDRR  

Mr. Mathieu Verougstraete opened by asserting that no single financing instrument is sufficient for 
heat resilience, given its predictable, chronic, and escalating nature. He outlined a strategy combining 
risk reduction (public budgets, concessional finance, policy reforms, fiscal incentives, capital-market 
instruments) with shock absorption (disaster funds, contingent credits, scalable social protection, 
insurance pools). Mr. Verougstraete advocated leveraging public budgets by embedding heat action plans 
in sectoral allocations and medium-term expenditure planning, creating accountability through inter-
departmental task forces, Chief Heat Officers, and budget tracking mechanisms. For public investment 
management, he recommended project screening criteria and stress-testing to incorporate extreme 
heat considerations.   

On concessional resources, he noted that many heat-resilient investments (e.g., urban greening, 
community cooling) are non-revenue generating, requiring public funding, while others with payback 
potential (e.g., solar-powered cooling) can use concessional finance like the World Bank’s $880 million 
Cooling Facility supported by the Green Climate Fund (GCF). To incentivize private investment, he 
suggested fiscal tools like tax credits for cool roofs and norms such as building codes for heat-resilient 
performance, citing Singapore’s Green Mark certification, which promotes passive cooling and reflective 
materials, future-proofing assets and increasing value. He emphasized that incentives and norms can 
synergize—e.g., subsidies plus mandatory standards leading to rapid uptake and cost reductions. 
Finally, Verougstraete highlighted resilience bonds for large upfront capital (e.g., building retrofits, green 
corridors), as in Paris’s €300 million municipal bonds for urban greening, signaling market commitment 
and attracting climate-focused investors. He concluded that effective heat resilience financing anchors 
within core public systems, blending tools for comprehensive protection.  

Mr. Amar Patel, Risk Finance Adviser, Centre for Disaster Protection (CDP)  

Mr. Amar Patel defined pre-arranged financing as funds approved in advance, guaranteed for release to a 
specific implementer upon an eligible event triggered by predefined conditions. He explained its potential 
to increase the predictability, speed, and effectiveness of responses, reducing human and financial costs 
while supporting national disaster risk management leadership. Patel presented a four-pillar framework 
for disaster risk finance (DRF): context (underlying risks and needs), money-in instruments (pre-arranged 
sources like insurance or credits), money-out systems (delivery plans to minimize disaster impacts), 
and project management (implementation, costs, monitoring). For extreme heat, he outlined the role for 
parametric insurance based on triggers, noting its clarity (no loss calculation) and effectiveness when 
paired with fast, low-cost delivery mechanisms like mobile payments.

He cited positive examples from MHT and SEWA, acknowledging challenges like KYC and banking 
access but emphasizing benefits such as rapid disbursement to prevent negative coping strategies, 
operational readiness linking NDMA, MoF, and agencies, targeted aid for vulnerable groups, and fiscal 
stability through smoothed budget volatility. Mr. Patel concluded that pre-arranged DRF enables rapid 
response, accelerates recovery, reduces economic trade-offs, encourages preparedness investments, 
and minimizes reactive aid dependence.  

Ms. Visala Annamalai, Climate Resilience for All (CRA)  

Ms. Visala Annamalai focused on the vulnerabilities of approximately 772 million women in the global 
informal sector, concentrated in heat-exposed areas. She introduced the Women’s Climate Shock and 
Livelihoods Insurance (WCSI), a co-designed model combining risk reduction (e.g., heat adaptation kits) 
with parametric insurance for payouts during extreme events. Drawing from years of implementation 
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across countries, Ms. Annamalai shared four hard-won lessons: the “secret” lies in bundled risk reduction 
and transfer; co-delivery with trusted grassroots partners builds acceptance; affordability requires 
catalytic capital and subsidies; and testimonials from participants (e.g., women reporting preserved 
health, income, and dignity) drive scale-up. She emphasized that WCSI protects not just finances but 
the overall well-being of frontline women, asserting that when women are climate-resilient, societies as 
a whole become resilient. Ms. Annamalai called for gender-responsive financing to empower informal 
workers, highlighting WCSI’s evolution from pilots to multi-country programs as a scalable blueprint.  

Speaker : Sh. Ashish Agrawal, President & CEO, Bajaj General Insurance  

Sh. Ashish Agrawal addressed agriculture-linked climate risks, noting heat’s role in crop failures and 
productivity losses.  He promoted parametric products tailored for informal sectors, emphasizing public-
private partnerships to subsidize premiums, drawing parallels with the Pradhan Mantri Fasal Bima Yojana 
(PMFBY)’s success in covering millions. Mr. Agarwal discussed affordability challenges, suggesting 
blended models to make coverage accessible, and highlighted the need for awareness campaigns to 
build demand.  

Speaker : Ms. Akshita Sharma, Country Climate Focal, Asian Development Bank (ADB)  

Ms. Akshita Sharma shared ADB’s approaches to public policy financing, stressing the integration of 
environmental considerations. She advocated stress-testing infrastructure for heat and multi-hazard 
risks and embedding climate resilience in lending frameworks to support long-term adaptations.  
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Open Discussion

The discussion opened with questions on citizen participation, gender mainstreaming, and elevating 
resilience in ESG frameworks. Panelists responded by emphasizing grassroots-level mainstreaming, 
the need for inter-agency coordination, and collaborative efforts to achieve “cult status” for resilience 
measures. Queries also touched on hazard-specific vs. functional allocations, with speakers agreeing 
on multi-hazard strategies while prioritizing heat’s unique predictability. Participants highlighted the role 
of data in reducing basis risk and the potential for international solidarity to scale solutions.  

Key Takeaways

1.     Pre-arranged financing for rapid and precise response

Discussions highlighted the critical role of pre-arranged financing mechanisms in enabling immediate 
and targeted disaster response, particularly for heat-related emergencies where impacts escalate 
quickly. Instruments such as contingency funds, forecast-based financing, and parametric insurance 
allow authorities to release funds automatically once predefined thresholds such as temperature 
levels or heat index triggers are reached. Establishing transparent and scientifically validated trigger 
frameworks reduces basis risk in parametric models, ensuring that payouts align more closely with 
actual on-ground losses. This improves trust among stakeholders, enhances operational efficiency, 
and minimizes delays typically associated with post-disaster damage assessments and budget 
reallocations.

2.    Mobilising private investment through public policy levers

The consultations underscored that public finance alone is insufficient to meet the growing costs of 
heat adaptation. Governments can play a catalytic role by using fiscal and regulatory instruments to 
steer private capital toward heat-resilient infrastructure and services. Policy tools such as targeted 
tax credits for cooling-efficient buildings, mandatory heat-resilient building codes, concessional loans 
for green retrofits, and urban planning incentives can shift market behaviour and encourage long-term 
investments in resilience. By integrating these measures into development and infrastructure policies, 
authorities can create predictable investment environments that reduce perceived risks and make 
resilience-focused projects financially viable for private actors.

3.   Gender-responsive and community-led financing models

Participants noted the importance of ensuring that heat-risk financing mechanisms address social 
vulnerability and inequity. Gender-responsive approaches, exemplified by the Women’s Climate 
Shock Insurance (WCSI) model, demonstrate how insurance products can be bundled with local 
adaptation measures—such as livelihood diversification, climate information services, and community 
preparedness training—to strengthen resilience at the grassroots level. Such models place 
communities, especially women-led groups, at the centre of design and implementation, ensuring 
that financial protection translates into real adaptive capacity. Their scalability lies in combining risk 
transfer with risk reduction, thereby reducing long-term dependence on emergency assistance.
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4.    Integrating heat risk into public financial management systems

A key institutional takeaway was the need to embed heat-risk considerations into core public financial 
management (PFM) systems rather than treating them as stand-alone disaster expenditures. This 
includes incorporating heat resilience into annual budgeting processes, medium-term expenditure 
frameworks, climate budget tagging, and departmental performance indicators. Doing so strengthens 
fiscal accountability, clarifies roles across ministries—such as health, urban development, labour, and 
energy, and promotes shared responsibility for managing heat risks. Institutionalising these measures 
ensures that preparedness and adaptation investments are sustained over time and linked directly 
to sectoral development priorities.

5.   Leveraging concessional finance and resilience bonds for systemic interventions

The discussions also emphasised the financing gap for large-scale resilience projects that generate 
strong social and environmental benefits but limited direct revenue streams, such as urban heat 
shelters, early warning systems, or nature-based cooling infrastructure. Concessional finance from 
multilateral and development partners can help de-risk such projects and crowd in additional funding. 
Similarly, resilience bonds and blended finance structures can pool public and private resources 
while signalling long-term policy commitment to climate resilience. These instruments help mobilise 
capital at scale, support infrastructure upgrades, and demonstrate market confidence in adaptation 
investments, thereby enabling systemic and sustained heat-risk reduction efforts.

Strategic Insight

Financing must evolve from siloed hazard responses to integrated, multi-hazard strategies, embedding 
heat resilience in public financial systems to prevent fiscal shocks, promote equity, and ensure long-term 
adaptive capacity.  



TECHNICAL SESSION-II
FINANCING FOR RISK 
REDUCTION THROUGH HEAT 
RESILIENT INFRASTRUCTURE  

Chair: 

Lt Gen Syed Ata Hasnain, 
Member, NDMA  

Rapporteurs: 

Ms. Avani Gupta, 
Consultant, NDMA and Ms. 
Prerna Ojha, CEEW  

Opening Remarks

Lt Gen Syed Ata Hasnain, Member, NDMA, highlighted the 
importance of building heat-resilient infrastructure to address 
growing climate risks. The discussion focused on the need to 
invest in climate-resilient infrastructure, particularly in rapidly 
growing cities, by integrating heat considerations into the design, 
construction, and maintenance of infrastructure.
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Speaker : Ms. Shubhra Singh, SUN Group, Khemka Foundation  

Ms. Shubhra Singh discussed philanthropy’s catalytic role in re-characterizing fiscal flows using a “heat 
lens” for public and private investments, emphasizing the need to reprioritize amid limited new funding 
for emerging risks like heat, which disproportionately affect low-income communities. Ms. Shubhra 
Singh introduced the National Heat Hub, a collaborative initiative with NDMA and CDRI to create a multi-
dimensional taxonomy mapping heat impacts across government levels, populations, and research 
fields for broader dissemination, policy influence, and evidence-based decision-making. This hub aims 
to integrate data from diverse sources, including satellite imagery and community surveys, to identify 
hotspots and inform targeted interventions. Ms. Shubhra Singh also detailed the HAP+ (Heat Action Plus) 
pilot launched in Patiala in August 2025, addressing gaps in traditional HAPs like top-down approaches, 
lack of convergence, and insufficient community engagement by incorporating real-time feedback 
and participatory mapping. As a philanthropy-led effort, HAP+ brings together thought leaders from 
MHT, NRDC, and others to demonstrate bottom-up planning at the district level, centering community 
voices—particularly of women and informal workers—and ensuring government stakeholders (e.g., 
commissioners and health officers) lead from the outset for scalability, replication across states, 
and integration with national programs like AMRUT. Ms. Shubhra Singh cited the Notre Dame Global 
Adaptation Initiative (ND-GAIN) framework, which has re-characterized $10 billion globally by assessing 
vulnerability and preparedness for data-driven decisions, offering lessons for India in blending funds and 
measuring outcomes like reduced heat-related hospitalizations. Ms. Shubhra Singh emphasized that 
with no massive new funds for heat, reprioritizing existing flows is key, and philanthropies like Khemka’s 
Global Heat and Health Funders Coalition (a $300 million network including Wellcome and Gates) are 
shifting from impact-focused to risk-reduction financing to de-risk innovations like cool roofs, community 
cooling centers, and green infrastructure pilots.  

Speaker  : Brij Mohan, Senior Climate Change Officer, ADB  

Mr. Brij Mohan warned of emerging heat amplifiers like data centers, where 90-95% of energy is converted 
to heat, exacerbating urban heat islands, increasing energy demands in rapidly growing cities, and 
straining power grids during peak summer. Mr. Brij Mohan advocated integrating the latest climate science 
into public investment, with heat-specific KPIs in budgets to measure impacts and ensure accountability, 
such as tracking surface temperature reductions in urban areas. Mr. Brij Mohan recommended policy-
based lending and multi-tranche facilities for long-term heat planning, promoting technologies like passive 
cooling (e.g., reflective materials), green-blue infrastructure (e.g., permeable pavements and wetlands), 
and regulatory reforms in master plans to prevent amplification in expanding cities, drawing from ADB’s 
projects in Southeast Asia and India (e.g., Rajasthan and Odisha diagnostics showing 20-30% energy 
savings from retrofits). Mr. Brij Mohan stressed that public finance systems must track heat-specific 
indicators, and standalone interventions should give way to programmatic approaches for sustained 
impact, including capacity building for local bodies to implement and monitor.

Speaker: Dr. Ramesh Subramaniam, Global Director, CDRI  

Dr. Ramesh Subramaniam positioned infrastructure as both a vulnerability multiplier and resilience 
enabler, noting annual global disaster losses of $800 billion plus 2–7 times indirect costs (e.g., service 
disruptions, health costs), with resilience needs at $400 billion per year yet only 4% of climate finance 
targets it, highlighting a funding gap in low-income countries exacerbated by heat’s compounding effects. 
Dr. Ramesh Subramaniam urged lifecycle integration of heat mitigation, citing evidence that cooling 
codes could reduce temperatures by 1-2.5°C and AC demand by 15-25%, based on studies from urban 
hotspots like Metro Manila’s Quezon City (first city with a Chief Heat Officer, achieving measurable canopy 
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increases). Dr. Ramesh Subramaniam called for medium-term budget frameworks, enforcement of 
codes through audits, nature-based solutions like green corridors and blue infrastructure (e.g., restored 
water bodies for evaporative cooling), and mainstreaming resilience in ESG to attract investment, 
warning that without it, cities will face amplified risks, economic downturns, and migration pressures, 
with examples from Kenya and Ghana showing localized success in community-led retrofits. Dr. Ramesh 
Subramaniam also discussed digital tools like urban climate twins for simulating heat scenarios and 
optimizing investments. 

Speaker: Bhaskar Padigala, Climate Advisor (UK Representative)  

Mr. Bhaskar Padigala focused on performance incentives and risk-weighted allocations, promoting 
convergence from sources like SDRF/NDMF and CSR to mobilize diverse funds for heat-resilient 
projects, emphasizing the role of green finance in bridging gaps. Mr. Bhaskar Padigala highlighted 
resilience bonds and green bonds as tools for upfront capital, with examples showing their potential to 
signal market commitment and enable scaling in developing economies, while integrating with UK-India 
climate partnerships for technology transfer. Mr. Bhaskar Padigala stressed linking incentives to outcomes 
like vulnerability reductions, and advocated for international collaborations to de-risk investments in 
emerging markets.

Speaker: Mandakini Balodhi, Director, Dept. of Financial Services  

Ms. Mandakini Balodhi emphasized financial layering, including operational grants for seasonal needs 
(e.g., cooling centers) and capital grants for structural changes like urban greening, aligned with multi-
level governance roles to ensure coordination across central, state, and local levels. Ms. Mandakini 
Balodhi advocated citizen-centric approaches, affordability through subsidies and microfinance, and 
blended models involving central, state, and local contributions for inclusive access, stressing the role of 
insurance-linked securities in freeing capital for infrastructure and integrating with schemes like PMAY 
for heat-resilient housing.
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Open Discussion    

Queries addressed data center heat emissions (90-95% conversion), regulatory gaps in building 
codes, and scaling pilots like HAP+, with panelists like Ms. Shubhra Singh and Dr. Ramesh Subramaniam 
stressing ESG integration, collaborative “dot-connecting” across sectors, and the need for enforcement 
to transform infrastructure from heat amplifiers to adaptive systems. Discussions also touched on global 
examples like Neom’s abandonment due to unsustainable cooling demands, underscoring lessons 
for India on avoiding maladaptive designs in glass-heavy urban projects. Participants raised concerns 
about funding for rural infrastructure and informal settlements, leading to responses on blending CSR 
with government schemes like PMAY for cool roofs and community-led initiatives. The session explored 
challenges in enforcing codes, with suggestions for community-led monitoring, nature-based solutions 
like permeable pavements, and digital twins for predictive modeling. Additional questions on viability 
gap funding for startups elicited views on subsidies with sunset clauses for maturity, and the role of 
international donors in capacity building.

Key Takeaways  

1.      Preventive urban design to avoid long-term risk lock-in

The deliberations emphasised that urban design decisions made today will determine cities’ heat 
vulnerability for decades. Preventive planning such as orienting streets for ventilation, reducing 
heat-absorbing materials, preserving open spaces, and regulating building density helps avoid 
long-term lock-in of heat risks that become costly or technically difficult to reverse later. Passive 
cooling strategies, including shaded streets, reflective roofing, natural ventilation, and thermally 
efficient building envelopes, provide low-cost and energy-efficient solutions suitable for both new 
developments and retrofits. Complementing these measures, green-blue infrastructure such as 
urban forests, wetlands, water bodies, and permeable landscapes delivers multiple co-benefits: 
lowering ambient temperatures, improving stormwater management, enhancing biodiversity, and 
strengthening public health outcomes. Integrating these approaches into master plans and building 
regulations ensures that heat resilience becomes a structural feature of urban growth rather than a 
corrective afterthought.

2.    Blended finance and institutional convergence to bridge funding gaps

Participants recognised that many heat-resilience interventions such as cooling shelters, shaded 
public transport corridors, and urban greening generate high social returns but limited direct 
revenue, making them difficult to finance through traditional market instruments. Blended finance 
models, combining public funds, development assistance, private investment, and corporate social 
responsibility (CSR) contributions, can help close this viability gap. Institutional convergence is equally 
important: aligning disaster response funds (such as State Disaster Response Funds), municipal 
development budgets, climate missions, and CSR programmes enables pooled financing and 
coordinated implementation. Such integrated financing frameworks reduce duplication, enhance 
efficiency, and allow cities to prioritise resilience projects that might otherwise remain unfunded due 
to fragmented budget structures.
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3.    Evidence-based metrics for accountability and investment confidence

The discussions highlighted the necessity of establishing measurable and outcome-oriented 
indicators to track the effectiveness of heat-resilience investments. Metrics such as reductions in 
heat-related mortality and morbidity, increases in urban tree canopy coverage, and measurable 
declines in land surface or ambient temperatures provide concrete evidence of impact. These 
indicators support transparent monitoring and evaluation, strengthen public accountability, and help 
policymakers justify continued or expanded funding. From a financing perspective, reliable data also 
builds investor confidence by demonstrating that interventions produce quantifiable risk reduction 
and social benefits, thereby improving the case for concessional finance, resilience bonds, and 
climate-focused investment portfolios.

4.     Catalytic role of philanthropy in scaling community-driven models

Philanthropic organisations were recognised as important early-stage enablers of innovation in 
urban heat resilience. By providing flexible funding, technical assistance, and convening power, 
philanthropy can support bottom-up initiatives such as Heat Action Plan Plus (HAP+) approaches 
that integrate community engagement, local risk assessments, and interdepartmental coordination. 
These pilots often serve as demonstration models that validate solutions in real-world conditions, 
amplify community voices in planning processes, and generate lessons for policy adoption at city or 
state levels. Once proven effective, such models can be scaled through government programmes 
or blended finance mechanisms, making philanthropy a catalyst rather than a long-term substitute 
for public investment.

5.    Lifecycle integration of resilience in urban systems

A central takeaway was that the effectiveness of heat-risk management depends on embedding 
resilience across the entire lifecycle of urban infrastructure and services from planning and design 
to construction, operation, maintenance, and eventual redevelopment. Cities that incorporate heat 
considerations only at the response stage tend to amplify vulnerabilities through energy-intensive 
cooling demand, poorly designed public spaces, and infrastructure stress. In contrast, lifecycle 
integration ensures that investments in housing, transport, utilities, and public services systematically 
reduce exposure and sensitivity to extreme heat. This approach not only lowers long-term adaptation 
costs but also aligns resilience objectives with sustainable urban development, determining whether 
future urban growth exacerbates or mitigates heat risks.

Strategic Insight  

Embedding resilience within infrastructure lifecycles from planning to operations will define future urban 
adaptive capacity, requiring sustained, outcome-oriented financing to protect against escalating climate 
extremes.  
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TECHNICAL SESSION-III
ADDRESSING RESIDUAL RISK 
FOR EXTREME HEAT THROUGH 
MONEY-IN MECHANISMS    

Chair: 

Krishnan Narasimhan,
Lead Specialist and Program 
Manager for Climate Disaster 
Risk Financing and Insurance, 
UNCDF  

Rapporteurs: 

Ms. Niyati, Intern, 
NDMA and Mr. Mrinal 
Srivastava, RMI    

Co-Chair:  

Cristina Stefan, 
Head of Advisory, Centre for 
Disaster Protection  

Opening Remarks

Krishnan Narasimhan, Lead Specialist and Program Manager 
for Climate Disaster Risk Financing and Insurance at UNCDF 
with Cristina Stefan, Head of Advisory at the Centre for Disaster 
Protection discussed financial tools such as insurance, risk 
pooling, and parametric financing to address residual risks 
from extreme heat and other hazards. Speakers highlighted 
the importance of layered financing, data-driven approaches, 
and international partnerships to protect lives, livelihoods, and 
economic systems from climate-related risks.
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Speaker : Kamna R. Sharma, Additional Commissioner, Pradhan Mantri Fasal Bima Yojana 
(PMFBY), Ministry of Agriculture and Farmers Welfare  

Ms. Kamna R. Sharma detailed PMFBY’s success as a structured risk-financing tool, covering the entire 
crop lifecycle and maximum perils, including heat and cold waves, to stabilize rural economies amid 
climate variability and ensure food security. Ms. Kamna R. Sharma noted its pre-emptive nature and 
payout certainty, with 10-year learnings showing technology upgrades (e.g., satellite data for damage 
assessment, drones for verification), farmer inclusion via voice mechanisms and mobile apps, and income 
stability for 400 million farmers through public-private partnerships that have reduced claim disputes by 
50% and expanded to parametric add-ons. Ms. Kamna R. Sharma proposed similar layered models for 
heat disasters, emphasizing that when risks are layered (e.g., heat with drought or humidity), financing must 
be too to handle compounded effects like productivity losses in manual labor sectors, and highlighted 
expansions to non-crop risks like livestock and horticulture for comprehensive coverage.

Speaker : Dipankar Munshi, IBISA  Network

Mr. Dipankar Munshi presented parametric solutions for informal sectors, including gig workers and 
dairy farmers, focusing on system stability during massive events rather than individual compensation 
to maintain economic continuity in supply chains. Mr. Dipankar Munshi shared a Kerala-origin dairy heat 
index product with low premiums (Rs. 100–200) and payouts on 5–7 days exceeding 45°C, evidencing 
demand (from 15,000 to 350,000 farmers) and viability even in 2024’s record heat, with optimism for 
national scale via concessional capital and global reinsurance partnerships. Mr. Dipankar Munshi noted 
extensions to poultry and human heat indices, stressing co-creation with beneficiaries, integration with 
early warning systems for anticipatory action, and blockchain for transparent payouts.

Speaker : Mangesh Patankar, Munich Re India  

Mr. Mangesh Patankar differentiated heat stress from heat waves, citing strong evidence for impacts 
on crops (saffron, apple, sugarcane) and livestock (milk yield) from international studies by agronomists 
and veterinarians, showing losses up to 30% in yields and requiring customized indices. Mr. Mangesh 
Patankar advocated derivatives for non-visible damages but cautioned on human heat indices due to 
moral hazard risks, suggesting payout without loss verification could function like financial instruments 
in volatile markets, requiring policy mechanisms for validation (e.g., proof of non-work or medical records 
to prevent abuse). Mr. Mangesh Patankar highlighted scaling in Kerala (Milma dairy) and Rajasthan, with 
markets reaching $250 million for weather-based products, and discussed reinsurance’s role in absorbing 
catastrophic layers, with examples from Munich Re’s global portfolio covering heat in Australia and Europe.

Speaker : Chandan Verma, Head of Agriculture, Swiss Re India  

Mr. Chandan Verma addressed lengthening heat durations and early onset (February becoming hottest), 
urging India-specific indices validated epidemiologically to account for regional variations like humidity in 
coastal areas and night-time cooling failures. Mr. Chandan Verma emphasized agriculture reinsurance’s 
role in managing linked risks, with examples from global portfolios showing potential for sugar cane heat 
stress products, hybrid indices combining temperature with humidity, and partnerships with governments 
for subsidized premiums.

Speaker: Aavrit Singhal, Partner, InRisk  

Mr. Aavrit Singhal focused on crop insurance innovation, stressing product design starting with 
community-specific “why” rather than generic indices to minimize basis risk and ensure relevance, with 
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examples from gig workers and value chain providers like food delivery platforms facing heat-related 
delays. Mr. Aavrit Singhal highlighted actuarial modeling for heat, incorporating metabolic rates, exposure 
times, and economic impact assessments for tailored coverage.

Speaker : Anuj Kumbhat, Founder and CEO, Weather Risk Management Services (WRMS)  

Mr. Anuj Kumbhat shared experiences covering dairy milk yields, loans for rural/urban beneficiaries, 
gig workers, and even humans in Iraq, using 10,000+ weather stations in India (with partners like Tamil 
Nadu DRRA) for accurate data and hyper-local triggers to reduce basis risk by 40%. Mr. Anuj Kumbhat 
reiterated parametric insurance’s purpose as ensuring system stability amid layered risks, not panacea 
compensation, and highlighted payment capacity challenges in developing contexts, advocating for 
national-level frameworks, integration with fintech for instant payouts, and expansions to coral reefs and 
poultry for biodiversity-linked risks.

Open Discussion    

Participants discussed affordability, stakeholder convergence, and global scaling of PMFBY-like models, 
with speakers like Ms. Kamna R. Sharma and Mr. Dipankar Munshi addressing basis risk mitigation through 
dense data networks and co-design with farmers for customized products. Consensus emerged on 
integrating weather measurement for reliability, with questions on moral hazard leading to responses 
from Mr. Mangesh Patankar on balanced verification and policy requirements like self-reporting apps 
or employer certifications. Additional queries explored reinsurance for non-agricultural sectors like 
tourism and hospitality, with Mr. Chandan Verma sharing international examples from Europe (e.g., heat 
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wave coverage for events), and the session covered challenges in gig worker coverage, emphasizing 
subsidies, multi-peril extensions, and partnerships with platforms like Uber for data sharing. Questions 
on livestock indices elicited details from Mr. Anuj Kumbhat on station networks and AI for predictions, 
concluding with calls for standardized human heat metrics and international standards alignment.  

Key Takeaways  

1.     Parametric insurance as a stabilisation tool during extreme heat events

The discussions underscored that parametric insurance can play a critical role in stabilising economic 
and social systems during severe and prolonged heat events. Unlike traditional indemnity-based 
insurance, parametric models provide rapid payouts once predefined heat thresholds are exceeded, 
enabling governments, utilities, health systems, and employers to activate contingency measures 
immediately. This approach is particularly relevant for heat risks, which often produce “silent” and 
cumulative impacts such as productivity losses, health deterioration, supply-chain disruptions, and 
increased energy demand rather than visibly catastrophic damage. By providing liquidity at the onset 
of extreme conditions, parametric instruments help maintain continuity of essential services and 
reduce cascading systemic stress across sectors.

2.    Layered financing with trigger-based automation for predictable response

Participants highlighted the value of structuring heat-risk financing in layers combining budgetary 
reserves, contingency funds, social protection top-ups, and insurance mechanisms each linked to 
clearly defined triggers. Such trigger-based systems allow authorities to move beyond advisory-
based responses toward automatic operational actions, such as opening cooling centres, 
extending worker protections, activating emergency health services, or releasing livelihood support. 
Automation enhances predictability, reduces administrative delays, and improves coordination across 
departments. Over time, this structured approach strengthens institutional readiness by embedding 
response protocols directly into financial and governance systems.

3.    Importance of dense climate and health data networks

Accurate parametric models depend heavily on high-resolution and reliable data. The consultations 
emphasised that expanding dense meteorological observation networks potentially comprising 
thousands of monitoring stations greatly improves spatial precision in temperature and humidity 
measurements. When combined with epidemiological validation, such as correlating heat 
thresholds with hospital admissions, mortality trends, or labour productivity losses, these datasets 
allow policymakers to define more realistic and locally calibrated triggers. This reduces basis risk, 
strengthens confidence in payouts, and ensures that financing mechanisms are aligned with actual 
human and economic impacts rather than purely meteorological extremes.

4.    Public–private partnership models for scaling protection

Public–private partnerships were recognised as essential for scaling climate risk protection to large 
and diverse populations. Agricultural insurance programmes, such as large-scale crop insurance 
schemes, demonstrate how government-backed subsidies, risk pooling, and private-sector 
underwriting can jointly expand coverage while keeping premiums affordable. A similar approach 
could be adapted for heat-risk protection targeting vulnerable urban and informal-sector workers. 
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Early-stage public subsidies are particularly important to establish participation, build actuarial 
datasets, and create viable insurance markets, especially for populations that lack formal income 
records or established credit profiles.

5.    Prioritising system stability over full loss compensation

A key conceptual shift identified in the discussions was the need to focus on stabilising livelihoods 
and essential systems rather than attempting to fully compensate every loss caused by extreme 
heat. Heat impacts are diffuse and continuous, making comprehensive compensation impractical 
and fiscally unsustainable. Instead, targeted payouts or support measures aimed at maintaining 
income continuity, access to healthcare, safe working conditions, and essential services can 
significantly reduce long-term vulnerability. This approach is particularly relevant for hard-to-reach 
groups such as gig and platform workers, informal labourers, and migrant populations whose risks 
are often underrepresented in formal insurance systems but whose economic stability is critical to 
urban functioning.

Strategic Insight     

Residual risk financing demands innovative, trigger-based instruments to protect diverse sectors 
equitably, leveraging data and partnerships for resilience in an era of escalating heat extremes.  

 



TECHNICAL SESSION-IV
FINANCING MECHANISMS TO 
REACH COMMUNITIES MOST 	
AT RISK  

Chair: 

Ms. Anna DeGrauw, Senior 
Policy Advisor, Centre for 
Disaster Protection (CDP)  

Rapporteurs: 

Ms. Rashi Mukund, 
Consultant, NDMA and Ms. 
Tamanna Dalal, SFC  

Opening Remarks

Ms. Anna DeGrauw, Senior Policy Advisor at the Centre for 
Disaster Protection (CDP) focused on financing solutions to 
support vulnerable communities affected by extreme heat. The 
discussion highlighted the need for adaptive social protection, 
gender-responsive approaches, and stronger integration with 
existing welfare systems to support informal workers and low-
income groups. Speakers emphasized community participation, 
digital tools for delivery, and partnerships to ensure financial 
support reaches those most at risk.
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Speaker : Bhawana Ahuja, Programme Lead, WRI India  

Ms. Bhawana Ahuja presented on MSME heat vulnerabilities, with over 80% reporting operational 
and workforce disruptions in surveys from Asia (e.g., machinery overheating, absenteeism leading to 
20-30% productivity drops, and supply chain delays in textile and construction sectors). Ms. Bhawana 
Ahuja identified low risk perception among owners, data gaps on indirect losses like lost contracts or 
increased energy bills, and financing barriers like high interest rates for retrofits, recommending adaptive 
social protection for income stabilization using existing networks for vertical (additional payouts during 
shocks) or horizontal (expanded beneficiaries like gig workers) scaling to cover global informal economies. 
Ms. Bhawana Ahuja called for granular studies on losses, policy triggers linked to IMD forecasts, and 
partnerships with banks for low-cost loans, highlighting WRI’s research showing heat’s $120 billion annual 
impact on Indian MSMEs. Ms. Bhawana Ahuja emphasized integrating with schemes like PMJJBY for 
bundled protections.

Speaker : Amar Patel, Lead Risk Advisor, Centre for Disaster Protection  

Mr. Amar Patel reiterated money-out mechanisms’ importance for speed, operational readiness, targeting, 
ownership, predictability, and fiscal stability in international settings, explaining how they prevent negative 
coping like debt traps or child labor in heat-affected households. Mr. Amar Patel cited MHT and SEWA 
as positive examples of parametric insurance paired with fast delivery like mobile payments, addressing 
challenges like KYC through AI and linking to adaptive social protection for broader reach, with evidence 
from pilots showing 40% reduction in vulnerability and improved household savings. Mr. Amar Patel 
discussed horizontal expansion for heat-induced unemployment benefits, vertical top-ups for existing 
beneficiaries, and the need for pre-defined rules to ensure discipline.

Discussant : Dr. Sahil Hebbar, Sr. Coordinator, Self Employed Women’s Association (SEWA)  

Dr. Sahil Hebbar shared SEWA’s parametric program, piloted in 2023 for 21,000 members across five 
districts after 2022’s massive heatwaves forced income-health trade-offs globally, with women facing 
50% higher risks due to outdoor work and care responsibilities. In 2023, no payouts occurred, but 
adaptation equipment (protecting against heat, rain, cyclones) was valued for multi-hazard resilience 
and reduced medical costs by 25% in participant households. Scaled to 50,000 in 2024 with CRA (three 
states, 22 districts), yielding payouts exceeding premiums by 200% and enabling food security, and to 
225,000 in 2025 (35 districts, multi-shocks including floods). Dr. Sahil Hebbar emphasized bundling 
insurance with tools like reflective vests and hydration kits, mobile apps for KYC (reducing errors from 
20% to single digits through biometric verification), and grassroots trust for sustainability across borders, 
noting limited climate literacy as a barrier addressed through workshops, peer education, and vernacular 
materials. Dr. Sahil Hebbar called for multi-peril coverage including floods and initial subsidies to build 
momentum.

Bhavna Maheriya, Programme Manager, Mahila Housing Trust (MHT)  

Ms. Bhavna Maheriya discussed housing retrofits and community cooling for urban poor women, noting 
willingness to pay ₹300–500 if results are visible in pilot studies from Gujarat, where temperatures 
dropped 5°C indoors and improved sleep quality, reducing fatigue-related accidents. Ms. Bhavna Maheriya 
suggested special heat allowances integrated into construction welfare boards for international labor 
standards, with focus on affordable cool roofs (using reflective paints), loans for grassroots access, and 
community funds for maintenance and training programs to empower women as installers. Ms. Bhavna 
Maheriya highlighted MHT’s work in slums, showing 15% productivity gains post-retrofit.  
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Bharti Birla, ILO Enterprise Specialist  

Ms. Bharti Birla framed extreme heat as a global occupational safety challenge, requiring enforceable 
standards, rest-water-shade provisions, and employer responsibility extending to supply chains (per 
MNE Declaration and Convention 155), with estimates of 2.4 billion workers exposed and 18,970 annual 
deaths from heat, rising in Asia. Ms. Bharti Birla called for time-motion adjustments (e.g., shorter shifts), 
forecast triggers for protections in multinational contexts, highlighting impacts on piece-rate and casual 
workers who lose earnings during breaks, and advocating for ILO guidelines integration with training 
programs, audits, and collective bargaining. Ms. Bharti Birla shared examples from garment factories in 
Bangladesh where heat protocols reduced absenteeism by 20%.

Ritu Bhardwaj, Director of Climate Resilience, Finance, Loss and Damage, IIED  

Ms. Ritu Bhardwaj urged gender-responsive loss and damage funds, focusing on unpaid care work 
burdens during heat in global south contexts, where women lose 30% more work hours and face 
increased domestic loads like child care during school closures. Ms. Ritu Bhardwaj advocated integrating 
community voices for equitable pathways internationally, emphasizing financial inclusion for women 
through micro-grants, loss funds, and policy reforms to recognize care as economic value, with IIED 
studies showing $1 trillion global unpaid care gap widened by heat.
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Open Discussion

Panelists addressed trust-building, basis risk mitigation, and bundling insurance with adaptation, with 
questions on global scalability leading to responses from Ms. Bhawana Ahuja on MSME surveys and Ms. 
Bhavna Maheriya on subsidies for retrofits in slums. Discussions emphasized initial subsidies, multi-peril 
coverage, and employer accountability for uptake, with Ms. Bharti Birla sharing ILO case studies from 
supply chains in Bangladesh and Vietnam. Additional queries explored integration with UN frameworks 
and welfare boards, with Ms. Ritu Bhardwaj discussing loss funds for care work and gender audits, 
concluding with consensus on cross-border learning, citizen-centric delivery, pilot expansions, and 
literacy campaigns.

Key Takeaways  

1.     Adaptive social protection for heat-induced livelihood shocks

The consultations emphasised the growing need to expand adaptive social protection systems to 
address employment disruptions and income losses caused by extreme heat. Prolonged heatwaves 
can reduce working hours, halt outdoor labour, and affect productivity in sectors such as construction, 
agriculture, transport, and informal services. Leveraging existing delivery platforms such as social 
registries, public distribution systems, employment guarantee programmes, and direct benefit 
transfer mechanisms—allows governments to channel temporary income support, food assistance, 
or health benefits rapidly and efficiently. Integrating heat triggers into these systems ensures that 
support is anticipatory rather than reactive, reducing administrative burden while protecting vulnerable 
households from slipping into deeper poverty.

2.    Bundled protection models linking insurance with practical adaptation support

Participants highlighted the effectiveness of bundled approaches that combine financial protection 
with tangible adaptation resources. Models such as Women’s Climate Shock Insurance (WCSI)-type 
initiatives demonstrate how integrating insurance coverage with heat-safety kits, access to cooling 
resources, health awareness, and early warning information can simultaneously safeguard health, 
income stability, and personal dignity. Such approaches strengthen real resilience because payouts 
alone may not prevent exposure to heat risks. Scaling these models requires multi-stakeholder 
partnerships among insurers, local governments, community organisations, and development 
partners, along with sustained investment in financial and climate literacy so that beneficiaries 
understand and effectively utilise both insurance and adaptation tools.

3.    Role of grassroots demand in ensuring programme sustainability

A key lesson from field experience is that long-term sustainability depends both on the source of 
financing (i.e. premium support for parametric insurance or social assistance able to cover more 
beneficiaries) and on demand-driven design.
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When beneficiaries directly perceive the usefulness of interventions—such as access to cool-roof 
materials, shaded workspaces, hydration infrastructure, or protective gear—they are more likely to 
participate, maintain assets, and advocate for programme continuation. Combining financial payouts 
with visible, practical tools strengthens trust and reinforces behavioural change toward heat-safe 
practices. This bottom-up validation also helps policymakers refine programme design and prioritise 
investments that generate measurable improvements in daily living and working conditions.

4. Employer standards and supply-chain accountability for occupational heat safety

The discussions underscored that managing occupational heat risk cannot rely solely on public 
interventions; it must also be embedded in employer practices and supply-chain governance. 
Establishing enforceable workplace standards—such as regulated work-rest cycles, access to 
shaded rest areas, hydration provisions, heat illness monitoring, and flexible scheduling during extreme 
conditions—is essential to protect worker health and productivity. Large firms and contractors can 
further promote compliance by incorporating heat-safety requirements into procurement policies 
and supplier codes of conduct. Such supply-chain accountability mechanisms extend protection 
to subcontracted and informal workers who often face the highest exposure while having the least 
bargaining power.

5. Gender-responsive financing to address structural inequities

Extreme heat affects both indoor and outdoor sectors, including construction, agriculture, garment 
and textile industries, as well as manufacturing. While women do not disproportionately represent all 
these sectors, participants stressed the gendered impacts of health vulnerabilities, lack of access 
to financing mechanisms and income support, and caregiving responsibilities which impact climate 
resilience. 

Strategic Insight  

Financing must prioritize last-mile mechanisms, empowering communities through equitable, adaptive 
tools to transform vulnerability into resilience, grounded in trust and cross-sector integration.  
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Chair: 

Dr. Krishna S. Vatsa, 
Member & HoD, NDMA 

Rapporteurs: 

Shishir Agarwal, 
Sr. Consultant, NDMA   

Key Takeaways  

Ms. Mrinalini Srivastava, Director, NDMA  

Ms. Mrinalini Srivastava synthesized the day’s insights: layered 
financing for multi-hazard risks to handle compounded threats 
like heat and drought; blended models for infrastructure to bridge 
public-private gaps and de-risk investments; parametric tools for 
residuals to ensure rapid, predictable payouts; and community 
mechanisms for equity to address gender, informal sector, and 
rural vulnerabilities. Ms. Mrinalini Srivastava highlighted shifts 
to proactive mitigation, standardized indicators for tracking 
progress (e.g., health and economic metrics), and convergence 
across sectors, drawing from international examples like G20 
principles, UN-supported pilots, and ADB diagnostics. Ms. 
Mrinalini Srivastava noted the workshop’s role in building a 
community of practice for ongoing collaboration, emphasizing 
the need for knowledge sharing platforms, follow-up webinars, 
and joint research initiatives.

WRAP-UP
SESSION
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Way Forward  

Dr. Krishna S. Vatsa, Member & HoD, NDMA  

Dr. Krishna S. Vatsa outlined priorities: recognize heat as a notifiable disaster for dedicated funding 
and policy prioritization; develop national parametric frameworks with state-customizable triggers for 
localized risks; expand urban pilots like cool roofs, cooling stations, and green infrastructure to rural 
areas; integrate humidity and night-time conditions into warnings and HAPs for comprehensive alerts; 
and foster collaborations on policy with global partners, including reinsurance pools and UN agencies 
for technology transfer. Dr. Krishna S. Vatsa extended NDMA’s support for partners internationally, 
committing to annual workshops, interim meetings for knowledge exchange, joint research on metrics 
like economic loss avoidance, and capacity building programs for local authorities. Dr. Krishna S. Vatsa 
stressed monitoring frameworks with digital tools and evaluation of pilots for evidence-based scaling.

Closing Remarks  

Mr. Ben Webster, Associate Director of Advisory, Training and Engagement, CDP  

Mr. Ben Webster thanked NDMA for the platform and excellent organization, reaffirming global 
commitment to integrated financing for sustainable development in a warming world. Mr. Ben Webster 
called for continued international dialogue, emphasizing urgency in scaling solutions to protect vulnerable 
communities, and highlighted CDP’s role in technical assistance for pre-arranged mechanisms, 
risk modeling, and capacity building.  He further highlighted the workshop’s contributions to global 
knowledge and encouraged India’s public policy and financial instrument innovations be shared with 
other governments in multilateral forums such as the G20 and BRICS+.

Concluding Synthesis  

Day 2 advanced the national and global discourse on extreme heat from conceptual frameworks to 
financial implementation, emphasizing layered, equitable mechanisms to protect vulnerable populations 
worldwide. By integrating public budgets, innovative instruments like parametric insurance, and 
community-led solutions, the workshop charted a path toward resilient systems capable of withstanding 
climate extremes. The deliberations reinforced India’s leadership in heat governance, fostering 
collaborations for scalable, inclusive impact across sectors and scales on an international stage.

Consolidated Key Takeaways: 

Overarching Strategic Messages

1.	 Systemic Reframing of Extreme Heat: Heatwaves are  governance, development, and 
fiscal imperative, not just seasonal events. Their silent, cumulative impacts disproportionately 
affect vulnerable groups (informal workers, women, urban poor), demanding integrated risk 
management across health, livelihoods, infrastructure, and equity.

2.	 Shift to Proactive Resilience: Move from reactive relief to anticipatory, data-driven strategies, 
incorporating multi-parameter forecasting (temperature, humidity, duration) and layered 
financing for long-term mitigation.
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3.	 Equity and Inclusion at the Core: Prioritize gender-responsive approaches, community 
co-design, and protections for frontline populations, ensuring financing reaches the last mile 
through adaptive social protection and occupational safeguards.

4.	 Innovation and Scalability: Leverage technologies (AI, satellites, parametric tools) and 
global frameworks (e.g., G20 High-Level Principles for DRR) for measurable outcomes, with 
economic incentives like $7–15 ROI per $1 invested driving adoption.

5.	 Institutional and Financing Commitments: Recognize heat as a notifiable disaster for 
dedicated budgets; foster convergence (public-private, CSR) and international solidarity for 
scalable, evidence-based resilience.

Day 1: Foundations for Preparedness and Resilience

Technical Session I: Heat Action Plans – From Local Tools to Global Practices

•	 HAPs as core instruments for systemic risk reduction, evolving from reactive to anticipatory 
planning with localized vulnerability mapping and hotspot identification.

•	 Institutionalize accountability through nodal officers, task forces, and dedicated financing via 
blended models for implementation beyond planning.

•	 Standardize indicators (e.g., Heat Impact Assessment framework) for measurable outcomes, 
integrating global best practices for multi-sectoral adaptation.

Technical Session II: Heat-Resilient Infrastructure – Climate-Smart Urban Development

•	 Infrastructure’s dual role: Preventive designs (passive cooling, green-blue solutions) avoid lock-
in; inaction amplifies urban heat islands.

•	 Use digital twins for scenario planning; enforce codes reducing temperatures 1-2.5°C and AC 
demand 15-25%; converge funds (SDRF/CSR) for scaling.

•	 Urban expansion as an opportunity for nature-based resilience, with lifecycle integration 
ensuring adaptive capacity.

Technical Session III: Heat, Health, and Human Systems – Protecting Lives and Livelihoods

•	 Center human impacts: Integrate health surveillance, labor standards (rest-water-shade), and 
adaptive social protection to address inequities.

•	 Forecast triggers for anticipatory responses; strengthen primary care and mortality attribution 
for evidence-based policy.

•	 Frame heat as occupational hazard, grounded in climate justice for informal workers.

Technical Session IV: Data, Technology, and Innovation for Extreme Heat Governance

•	 Intelligent data integration (satellites, sensors, AI) for micro-vulnerabilities and impact-based 
forecasting.

•	 Emerging tech (passive radiative cooling, reflective coatings) supports dual mitigation-
adaptation; open-source platforms enable municipal financing.

•	 Community validation enhances inclusivity; technological tools translate to actionable 
governance.



International Workshop on Heatwaves 2026   |   89

Concluding Synthesis – Day 1

Evolution from seasonal hazard to structural challenge; integrated governance across domains for 
proactive, data-driven systems safeguarding lives and livelihoods.

Day 2: Financing Mechanisms for Implementation and Equity

Inaugural and G20 Overview: Setting the DRF Agenda

•	 Heat as fiscal risk: Pre-arranged DRF (triggers, contingency) for predictability; G20 Principles 
(7 pillars: risk info to solidarity) guide ex-ante investments with high ROI.

•	 India’s risk layering (frequent/moderate/catastrophic) aligns with global best practices; state 
innovations (e.g., Nagaland parametric) as models.

Technical Session I: DRR Financing for Multi-Hazard Risks and Heat Resilience

•	 Blend tools: Public budgets/task forces; concessional (World Bank $880M Cooling); 
incentives (tax credits/Singapore Green Mark); bonds (Paris €300M).

•	 Parametric for heat triggers (MHT/SEWA examples); WCSI bundles for 772M informal women 
(co-design/affordability/trust).

•	 Pre-arranged DRF reduces basis risk; gender-responsive scaling via literacy and subsidies.

Technical Session II: Financing for Heat-Resilient Infrastructure

•	 Blended/convergent models (SDRF/CSR) for preventive designs; lifecycle integration avoids 
lock-in (data centers 90-95% heat).

•	 Tech/KPIs (passive cooling/green-blue; 20-30% savings in ADB pilots); National Heat Hub/
HAP+ for data-driven/community-led convergence.

•	 ESG mainstreaming attracts bonds; nature-based (1-2.5°C reduction); digital twins for 
optimization.
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Technical Session III: Addressing Residual Risk through Money-In Mechanisms

•	 Parametric stabilizes layered risks (system over compensation); PMFBY scales to 400M with 
tech (50% dispute reduction).

•	 Indices for dairy/crops/livestock (30% losses); moral hazard mitigation; 10K+ stations reduce 
basis risk 40%.

•	 Reinsurance for catastrophes; co-creation/multi-peril for gig/non-agri sectors.

Technical Session IV: Financing to Reach Communities Most at Risk

•	 Adaptive protection (vertical/horizontal) for MSMEs ($120B impact); money-out for speed 
(40% vulnerability drop).

•	 SEWA scales 225K (bundles reduce costs 25%; apps/literacy); retrofits (5°C drop/15% 
productivity); heat allowances.

•	 ILO standards (2.4B exposed/18K deaths; 20% less absenteeism); gender funds for care 
burdens (30% women hours/$1T gap).

Wrap-Up Synthesis – Day 2

DRF enables proactive; layered/parametric for equity; global G20 alignment with India’s innovations.

Consolidated Workshop Synthesis

•	 Holistic Roadmap: Institutionalize HAPs/data-driven governance; finance via ex-ante DRF 
(parametric/bonds); prioritize equity/gender (WCSI); converge sectors for resilience.

•	 Challenges & Solutions: Basis risk/affordability via data/subsidies; moral hazard through 
validation; scaling through PPPs/global ties.

•	 India’s Leadership: Notifiable status/national frameworks/pilots; annual workshops for 
sustained impact in a warming world.
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ACRONYMS AND 
FULL FORMS

ADB Asian Development Bank  

CDP Centre for Disaster Protection  

CDRI Coalition for Disaster Resilient Infrastructure 

CRA Climate Resilience for All  

CSR Corporate Social Responsibility  

DRR Disaster Risk Reduction  

ESG Environmental, Social, and Governance 

GCF Green Climate Fund 

HAP Heat Action Plan 

IIED International Institute for Environment and Development 

ILO International Labour Organization 

IMD India Meteorological Department 

MHT Mahila Housing Trust 

MNE Multinational Enterprise  

MoF Ministry of Finance 

MSME Micro, Small, and Medium Enterprises 

ND-GAIN Notre Dame Global Adaptation Initiative 

NDMA National Disaster Management Authority 

NDMF National Disaster Mitigation Fund 

NRDC Natural Resources Defense Council 

PMFBY Pradhan Mantri Fasal Bima Yojana 

PPP Public-Private Partnership 

SDRF State Disaster Response Fund 

SDMF State Disaster Mitigation Fund 
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SEWA Self-Employed Women’s Association 

ULB Urban Local Body 

UNCDF United Nations Capital Development Fund 

UNDP United Nations Development Programme 

UNDRR United Nations Office for Disaster Risk Reduction 

UNEP United Nations Environment Programme 

WCSI Women’s Climate Shock and Livelihoods Insurance 

WRI World Resources Institute 

WRMS Weather Risk Management Services 
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ANNEXURE-I
POSTER GALLERY

SHOWCASING INNOVATIONS AND ACTION 
PATHWAYS FOR HEAT RESILIENCE
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ANNEXURE-II
PRESENTATIONS

THE FOLLOWING PRESENTATIONS WERE 
REFERENCED IN THE PROCEEDINGS:
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DAY 1 : TECHNICAL SESSION - I  
EVOLUTION OF HEAT ACTION PLANS: LESSONS FROM PRACTICE

Speaker: Mr. Abhiyant Tiwari, NRDC
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INSTITUTIONAL ACCOUNTABILITY AND GOVERNANCE STRUCTURES

Speaker: Dr. Vishwas Chitale, Council on Energy, Environment and Water 
(CEEW)
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FINANCING HEATWAVE MITIGATION THROUGH STRUCTURED 

FRAMEWORKS

Speaker: Shri Aditya Valiathan Pillai
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MEASURING AND GOVERNING HEAT RISK

Speaker: Shri Tarun Garg, RMI India Foundation
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DAY 1 : TECHNICAL SESSION - I I 

MAINSTREAMING HEAT INTO URBAN INFRASTRUCTURE

Mr. Benjamin Hickman, Programme Management Officer, UNEP



International Workshop on Heatwaves 2026   |   133



134    |   International Workshop on Heatwaves 2026



International Workshop on Heatwaves 2026   |   135



136    |   International Workshop on Heatwaves 2026



International Workshop on Heatwaves 2026   |   137

POLICY AND URBAN MISSIONS: MINISTRY-LEVEL INTERVENTIONS

Ms. Grace L. Pachuau, Deputy Secretary, Ministry of Housing and Urban 
Affairs (MoHUA)
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DIGITAL TOOLS, AI AND URBAN CLIMATE MODELLING

Mr. Ander Zozaya, ETH Zurich – Cooling Singapore Initiative
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BUILDING HEAT RESILIENT CITIES

Shri Aun Abdullah, Lodha Foundation
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DAY 1 : TECHNICAL SESSION - I I I

MORTALITY SURVEILLANCE AND DATA SYSTEMS

Speaker: Dr. Dileep Mavalankar, Indian Institute of Public Health Gandhinagar
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OCCUPATIONAL SAFETY AND LABOUR EXPOSURE

Speaker: Dr. Yogindra Samant, International Labour Organization (ILO)
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SOCIAL PROTECTION FINANCING AND WORKER-CENTRIC HEAT 

RESILIENCE

Speaker: Ms. Ritu Bharadwaj, Director – Climate Resilience, Finance and Loss & Damage
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ADVANCING HEAT METRICS TO PROTECT LABOURING POPULATIONS

Speaker: Dr. Ashok Gadgil, Professor, University of California, Berkeley
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DAY 1 : TECHNICAL SESSION - I V

FINDINGS FROM REAL TIME ASSESSMENT OF EXTENDED HEAT INDEX 350

Speaker: Piyush Narang, UC Berkeley
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MICRO-LEVEL VULNERABILITY AND BUILDING-LEVEL ASSESSMENT

Speaker: Chintan Shinde, Mahila Housing Trust
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URBAN HEAT VULNERABILITY, GEO AI AND CAPACITY BUILDING

Speaker: Mr. Keshav Jha, ICLEI
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AI-ENABLED HEAT RISK FORECASTING

Speaker: Mr. Harish Nawari, Indian Institute of Science
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DAY 2:  INAUGURAL SESSION

Dr. Krishna S. Vatsa, Member & HoD, NDMA, Financing Heatwave 
Management
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DAY 2:  INAUGURAL SESSION

HIGH-LEVEL PRINCIPLES FOR INVESTING IN DRR – A G20 OVERVIEW  

Shri Abhilash Panda, UNDRR  
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DAY 2:  TECHNICAL SESSION- I

Mr. Mathieu Verougstraete, Head of Infrastructure and Finance for Resilience Unit, 
UNDRR  
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Speaker  

Mr. Amar Patel, Risk Finance Adviser, Centre for Disaster Protection (CDP)  
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Speaker  

Ms. Visala Annamalai, Climate Resilience for All (CRA)  
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DAY 2:  TECHNICAL SESSION- IV

Amar Patel, Lead Risk Advisor, Centre for Disaster Protection   
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Speaker    

Bhawana Ahuja, Programme Lead, WRI India  
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