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Foreword

Climate change is no longer a distant or abstract threat. For millions of people 
across India, it has become an everyday reality—reshaping seasons, destabilising 
livelihoods, damaging homes, and eroding hard-won gains in health, education, 
and dignity. Nowhere is this more visible than in India’s cities and towns, where 
rapid and often unplanned urbanisation intersects with deep social and economic 
inequalities. It is in these spaces—informal settlements, floodplains, hillsides, 
coastal edges, and heat-stressed neighbourhoods—that climate change reveals its 
most unjust face.

This report, Vulnerability, Adaptation, and Climate Justice in Urban India, is an 
important contribution to understanding climate change not merely as an 
environmental phenomenon, but as a profound social, economic, and political crisis. 
Drawing on extensive field research across multiple eco-climatic zones—from 
the Himalayas and the North-East to coastal belts, semi-arid plains, and rapidly 
expanding metropolitan regions—the study foregrounds the lived experiences of 
urban poor and marginalised communities. It documents, with rigour and sensitivity, 
how climate-induced loss and damage is already unfolding through destroyed 
housing, prolonged livelihood disruption, rising indebtedness, deteriorating health, 
and interrupted education.

What distinguishes this report is its clear justice lens. It demonstrates that climate 
vulnerability is not evenly distributed, nor is it accidental. Rather, it is produced 
and amplified by structural inequalities—of class, caste, gender, informality, 
and geography—embedded within prevailing models of urban development and 
governance. Those least responsible for greenhouse gas emissions are bearing the 
heaviest burdens of climate impacts, often with minimal institutional support or 
compensation. In doing so, the report echoes and deepens global debates on loss 
and damage, grounding them firmly in local realities across Indian cities.

Equally important, the report moves beyond documenting harm. It recognises the 
resilience, agency, and knowledge of communities who are already adapting—often 
with little external support—through collective practices, informal safety nets, 
and locally rooted strategies. At the same time, it is clear-eyed about the limits of 
resilience in the absence of structural change. The findings make a compelling case 
for rethinking climate action in urban India: from technocratic and infrastructure-
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centric responses towards people-centred, rights-based, and justice-oriented 
approaches.

The recommendations outlined here—spanning housing, livelihoods, health, 
education, finance, and governance—offer a practical yet transformative roadmap. 
They call for climate-resilient and inclusive urban planning, expanded social 
protection, fair and accessible compensation for loss and damage, and meaningful 
participation of affected communities in decision-making. Above all, they argue 
that climate adaptation cannot be separated from struggles for housing security, 
livelihood dignity, gender justice, and democratic governance.

At ActionAid Karnataka Projects, we believe that addressing the climate crisis 
requires centring the voices of those most affected and challenging the structural 
drivers of inequality that make disasters inevitable rather than exceptional. This 
report reflects that commitment. It is intended not only as a research document, 
but as a resource for policymakers, practitioners, scholars, and social movements 
working towards just and resilient urban futures.

As climate risks intensify in the years ahead, the choices we make today—about 
whose lives are protected, whose losses are recognised, and whose voices are 
heard—will determine whether our cities become sites of deepening exclusion or 
spaces of shared resilience and justice. It is our hope that this report contributes 
meaningfully to that choice

Sandeep Chachra
President & Secretary
ActionAid Karnataka Projects
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Chapter 1 

Context

Understanding Climate Change 
Induced Vulnerability, Loss and Damages  

The global climate crisis represents a defining challenge of our era which is 
scientifically irrefutable, politically complex, and socially unequal. Since the 
Industrial Revolution, anthropogenic greenhouse gas emissions have altered the 
planet’s energy balance, producing unprecedented environmental transformations 
that now threaten ecological and social stability. The Intergovernmental Panel on 
Climate Change (IPCC) (2021) has unequivocally established that human influence 
has warmed the atmosphere, oceans, and land, driving widespread and rapid 
changes in the climate system. Yet, while the drivers of this crisis are global, its 
consequences are profoundly uneven, reflecting long-standing asymmetries in 
economic power, historical responsibility, and adaptive capacity.

Historical Responsibility and Structural Inequity
A central dimension of climate change as a justice issue lies in the geography of 
responsibility. The industrialised nations of the Global North, particularly the United 
States, European nations, and, increasingly, advanced economies in East Asia have 
been responsible for the overwhelming majority of cumulative carbon emissions 
since the nineteenth century (Ritchie & Roser, 2020). According to the Global Carbon 
Project (2023), the top ten emitting countries account for nearly two-thirds of total 
historical emissions, while the least developed countries contribute less than 1%. 
This disproportionate contribution has resulted in a deeply unequal climate burden: 
the benefits of industrialisation have accrued largely to the North, while the costs 
in the form of ecological degradation, health crises, and economic losses are borne 
disproportionately by the South.

This structural inequity underpins the principle of “common but differentiated 
responsibilities and respective capabilities (CBDR-RC)”, enshrined in the 1992 
United Nations Framework Convention on Climate Change (UNFCCC). The principle 
acknowledges that while all nations share a common obligation to address climate 
change, they do not share equal responsibility or capacity. However, despite being 
foundational to international climate negotiations, CBDR-RC has been continually 
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contested, diluted, and reinterpreted within the politics of global environmental 
governance (Okereke, 2010). As developing countries have argued, mitigation 
efforts alone cannot redress these imbalances. Many climate impacts are already 
unavoidable and fall outside the scope of adaptation, hence the urgent need to 
address loss and damage.

Emergence of the Loss and Damage Agenda
The notion of loss and damage has evolved as a distinct third pillar of the global 
climate response complementing mitigation and adaptation. It refers to the 
irreversible harms caused by climate change that cannot be mitigated or fully 
adapted to, encompassing both economic losses (such as damage to property, 
infrastructure, and livelihoods) and non-economic losses (including cultural 
heritage, biodiversity, and human lives) (Mechler et al., 2019). For small island 
developing states (SIDS) and least developed countries (LDCs), this discourse has 
long been a matter of existential survival. The Alliance of Small Island States (AOSIS) 
first raised the issue during the early UNFCCC negotiations in the 1990s, advocating 
for mechanisms to compensate countries for climate-induced losses.

The establishment of the Warsaw International Mechanism for Loss and Damage 
(WIM) in 2013, and the subsequent recognition of loss and damage as a standalone 
thematic area in the Paris Agreement (Article 8), represented key milestones. Yet, 
progress remained largely procedural, with little movement towards concrete 
financial commitments. For many developing nations, this inaction reflected deeper 
political resistance by high-emitting countries to accepting liability or compensation 
responsibilities (Roberts & Huq, 2015). It was not until COP27 (Sharm el-Sheikh, 
2022) that a historic breakthrough occurred - the agreement to operationalise a 
dedicated Loss and Damage Fund aimed at supporting vulnerable countries. The 
decision, while celebrated as a victory for climate justice, left unresolved crucial 
questions regarding the fund’s governance, sources of finance, and accessibility 
(Evans, 2023).

Loss and Damage as a Justice Imperative
For the Global South, loss and damage is not simply a technical or financial issue 
but a profound question of justice, recognition, and accountability. Climate impacts 
in these regions intersect with deep-rooted structural inequalities, poverty, 
debt dependency, colonial legacies, and weak institutional capacity, rendering 
adaptation insufficient to prevent significant losses (Boyd et al., 2017). In Africa, 
recurrent droughts and floods have devastated agricultural systems, undermining 
food security and livelihoods (Serdeczny et al., 2016). In Asia, intensified cyclones, 
heatwaves, and sea-level rise have displaced millions and eroded infrastructure 
resilience (IPCC, 2021). The Global South’s exposure is magnified not merely by 
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biophysical vulnerability but also by unequal global economic structures that limit 
fiscal space and policy autonomy.

The concept of climate colonialism (Ciplet & Roberts, 2017) captures this enduring 
asymmetry: the historical processes of extraction, resource dependency, and 
trade imbalance continue to structure contemporary vulnerability. Developing 
nations often face the paradox of being required to invest heavily in adaptation and 
resilience while struggling with limited access to climate finance. According to the 
UN Environment Programme’s Adaptation Gap Report (2023), adaptation finance 
needs in developing countries are 10–18 times higher than the available flows. This 
gap underscores the inadequacy of current international responses and highlights 
the moral urgency of addressing loss and damage as restitution rather than aid.

Differential Capacities and the Global Urban Dimension
While climate vulnerability is often associated with rural and agricultural contexts, 
the urban dimension of loss and damage has gained increasing attention. Cities 
in the Global South are both emitters and victims of climate change, contributing 
significantly to global emissions while facing acute exposure to floods, heatwaves, 
and pollution (Revi et al., 2014). The World Bank (2023) estimates that urban areas 
house over half of the global population and generate 70% of carbon emissions. 
However, the adaptive capacity varies dramatically between nations, between 
cities, and within them. Wealthier urban centres in the Global North possess 
extensive infrastructural resilience, insurance mechanisms, and financial tools 
to absorb shocks. In contrast, cities in the Global South, often characterised by 
informal housing, inadequate drainage, and limited fiscal autonomy experience 
disproportionate loss and damage, even from moderate climatic disturbances 
(Dodman et al., 2022).

Moreover, the urban poor, particularly those in informal settlements, suffer multiple 
forms of disadvantage: insecure tenure, exposure to hazardous locations, lack 
of social protection, and exclusion from urban planning processes. As studies in 
Indian cities such as Bhubaneswar and Surat has shown, climate-induced floods 
and heatwaves have cascading impacts on health, income, and gendered labour 
burdens. These experiences underscore that loss and damage is not only about 
physical destruction but also about social dislocation, the erosion of livelihoods, 
dignity, and agency among vulnerable populations.

Global Governance, Finance, and the Politics of Accountability
The governance of loss and damage remains one of the most contested areas in 
international climate diplomacy. Developed countries have historically resisted 
framing it as a matter of liability or compensation, preferring instead the language 
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of solidarity and assistance. This rhetorical shift has profound implications: 
it transforms a claim for justice into a voluntary act of benevolence (Fisher & 
Nasiritousi, 2021). The resulting ambiguity undermines trust between North and 
South and perpetuates the perception of climate governance as inequitable. 
Furthermore, climate finance commitments remain insufficient and opaque. Of 
the $100 billion annual target pledged under the Copenhagen Accord (2009), a 
substantial share has consisted of loans rather than grants, further indebting 
vulnerable nations (OECD, 2022).

Emerging proposals such as the Santiago Network for Loss and Damage and regional 
risk-pooling mechanisms like the Caribbean Catastrophe Risk Insurance Facility 
(CCRIF) represent attempts to operationalise compensation in more pragmatic 
forms. Yet, their coverage remains limited, and the fundamental issue of historical 
accountability persists. Communities across the global south have consistently 
emphasised that addressing loss and damage must go beyond financial transfers to 
encompass transformative justice, reforming global systems of production, trade, 
and consumption that perpetuate vulnerability. This requires a reimagining of 
climate governance from one rooted in inequality and competition to one grounded 
in solidarity and rights.

Towards an Integrated Justice Framework
In this emerging literature, the concept of climate justice bridges the moral and 
political dimensions of loss and damage. It demands that the burdens and benefits 
of climate action be distributed equitably and that those most affected participate 
meaningfully in decision-making (Schlosberg & Collins, 2014). For the Global South, 
this entails not only securing finance and technology transfer but also reshaping 
global norms to acknowledge differentiated responsibility. Scholars such as Pelling 
et al. (2018) argue for integrating justice concerns into the heart of urban climate 
adaptation strategies ensuring that resilience-building efforts do not reproduce 
existing inequities.

This implies situating loss and damage within a broader framework of developmental 
rights, where recovery and resilience are aligned with the pursuit of social justice. 
This approach insists that addressing loss and damage is not merely about 
compensating what is lost but transforming the structures that create loss. In the 
context of the Global South and particularly urbanising India this means linking 
global advocacy on climate finance and reparations with local struggles for housing, 
livelihood security, and inclusive governance.
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India’s Particular Vulnerability 
to Climate Change

India’s diverse geography, large population, and dependence on climate-sensitive 
livelihoods render it one of the most climate-vulnerable nations globally. From the 
Himalayan glaciers in the north to the coastal deltas of the east and west, from 
semi-arid plains to dense urban agglomerations, India’s landscapes are marked by 
ecological heterogeneity and deep social inequalities. These combined conditions 
amplify the exposure and sensitivity of millions to climate-induced disruptions. 
The country faces an escalating spectrum of threats rising temperatures, 
erratic monsoons, droughts, floods, cyclones, and sea-level rise that are already 
undermining its developmental progress. The Climate Risk Index 2023, published by 
Germanwatch, ranked India among the top ten countries most affected by extreme 
weather events between 2000 and 2019, underlining the structural and recurring 
nature of this vulnerability.

Geographic and Ecological Complexity
India’s climatic exposure is inseparable from its geographic diversity. The 
Himalayan region, covering several northern and northeastern states, is among 
the fastest-warming mountain systems in the world (Bolch et al., 2019). The 
accelerated retreat of glaciers such as Gangotri and Siachen has already altered 
hydrological regimes across the Indo-Gangetic plains, affecting both irrigation and 
drinking water availability for hundreds of millions (Immerzeel et al., 2020). The 
increased formation of glacial lakes, many impounded by unstable moraine dams, 
has heightened the risk of Glacial Lake Outburst Floods (GLOFs), which can cause 
catastrophic downstream flooding. The 2013 Kedarnath disaster in Uttarakhand 
remains an emblematic example of how climate-induced glacial dynamics intersect 
with unregulated development to produce large-scale devastation.

The coastal zones of India, stretching over 7,500 kilometres and home to nearly 170 
million people, are witnessing a different but equally severe transformation. Rising 
sea levels, saline intrusion, and intensified cyclones have become defining threats. 
The Intergovernmental Panel on Climate Change (IPCC, 2022) projects that mean 
sea level along India’s coast could rise by as much as 0.3 to 0.7 metres by the end 
of the century, endangering megacities such as Mumbai, Chennai, and Kolkata. 
Coastal erosion is already displacing fishing communities and destroying critical 
infrastructure. The Sundarbans delta, shared between India and Bangladesh, 
represents one of the world’s most visible frontlines of climate change, where sea-
level rise, increased salinity, and recurrent storm surges are submerging islands 
and displacing entire communities (Ghosh, 2019).

Context
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India’s semi-arid and arid zones, including parts of Rajasthan, Gujarat, and 
Maharashtra, are facing a different challenge: desertification, water scarcity, and 
soil degradation. According to the Desertification and Land Degradation Atlas of 
India (ISRO, 2021), nearly 30% of India’s land area has already been degraded, much 
of it due to climate-induced processes like erratic rainfall and drought. These 
conditions exacerbate agrarian distress, leading to crop failures, indebtedness, and 
distress migration. In contrast, the northeastern and central forest regions, which 
are biodiversity hotspots are experiencing altered vegetation patterns, shifting 
species composition, and declining productivity of non-timber forest products that 
sustain tribal livelihoods (Chaturvedi et al., 2019).

Socioeconomic Vulnerability and Livelihood Dependence
India’s climate vulnerability cannot be understood through ecological indicators 
alone; it is fundamentally mediated by social, economic, and political inequalities. 
Approximately 44% of India’s workforce is directly employed in agriculture and 
allied sectors (NITI Aayog, 2023), making rural livelihoods highly sensitive to climate 
variability. The Economic Survey of India (2017–18) estimated that climate change 
could reduce annual agricultural incomes by 15–18% on average, and up to 25% in 
unirrigated regions. The impacts are spatially uneven: drought-prone states like 
Maharashtra and Telangana experience chronic water stress, while flood-prone 
states such as Bihar and Assam face recurrent inundation. In both contexts, small 
and marginal farmers who constitute over 85% of agricultural households bear the 
greatest losses.

Fisherfolk, pastoralists, and forest-dependent communities represent additional 
segments of the rural poor whose livelihoods are being eroded by climatic 
shifts. Rising sea surface temperatures have altered fish migratory patterns, 
forcing fisherfolk to venture deeper into the sea at higher costs and greater risk 
(Vivekanandan, 2020). Similarly, pastoralist groups such as the Raikas of Rajasthan 
and the Gujjars of Himachal Pradesh are facing shrinking grazing lands and reduced 
fodder availability, leading to livelihood insecurity and loss of traditional mobility 
routes. For forest dwellers, changing rainfall regimes and rising temperatures have 
reduced the yield of critical non-timber forest products such as mahua flowers and 
tendu leaves which are key income sources for tribal women. These shifts have 
cascading consequences, intensifying economic marginalisation, indebtedness, 
and gendered labour burdens.

The Urban Dimension of Climate Vulnerability
Although much of India’s climate discourse has historically focused on rural distress, 
urban areas are emerging as equally critical sites of vulnerability. India is undergoing 
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an unprecedented urban transformation with the urban population expected to 
reach nearly 600 million by 2036 (Census projections, Government of India, 2022). 
This rapid urbanisation, while driving economic growth, has produced vast informal 
settlements, infrastructure deficits, and ecological degradation. Urban slum 
dwellers, numbering over 65 million are disproportionately affected by extreme 
weather events. During the 2015 Chennai floods, for instance, informal settlements 
located along riverbanks and drainage channels suffered the greatest losses, both 
in property and lives. Similarly, recurrent heatwaves in Delhi, Ahmedabad, and 
Nagpur have pushed urban poor populations to the brink of survival, exacerbating 
health crises and productivity losses (Gohain et al., 2022).

The urban heat island effect, caused by high concentrations of built-up surfaces 
and minimal vegetation, amplifies temperature extremes, particularly in low-
income neighbourhoods with poor housing and ventilation. These same areas are 
also highly flood-prone, due to inadequate drainage systems and encroachment 
on natural floodplains. Women, children, the elderly, and outdoor workers such 
as construction labourers and street vendors face acute exposure. Moreover, the 
intersections of climate vulnerability with existing social hierarchies like caste, 
class, gender, and migrant status produce differentiated risks even within cities. 
Thus, India’s climate vulnerability is not only spatial but also deeply intersectional.

Governance, Policy Gaps, and Adaptive Capacity
Despite significant progress in national climate policy, the capacity to adapt 
and mitigate remains constrained by institutional fragmentation and inadequate 
resource allocation. India’s National Action Plan on Climate Change (NAPCC), 
launched in 2008, and the State Action Plans on Climate Change (SAPCCs) provide 
an overarching framework for adaptation and mitigation across sectors. However, 
their implementation has been uneven and often top-down, with limited community 
participation (Atteridge et al., 2012). Many state plans remain underfunded 
and lack robust mechanisms for monitoring outcomes. Furthermore, climate 
adaptation initiatives are frequently embedded within existing development 
schemes without explicitly addressing structural inequities or the specific needs of 
vulnerable groups.

The governance challenge is compounded by the data gap on localised impacts 
and losses. Moreover, loss and damage in marginal communities often remain 
invisible because they fall outside formal insurance and compensation frameworks. 
For instance, small-scale losses such as partial crop damage, health impacts, or 
disruptions to informal livelihoods are rarely documented or compensated. This 
invisibility perpetuates a cycle of exclusion, whereby the poorest remain both the 

Context
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most affected and the least recognised in policy responses. Additionally, while 
India’s disaster management systems have improved since the 2004 tsunami, the 
emphasis remains on relief and response rather than proactive resilience-building.

Gendered Dimensions and Social Justice
Gender serves as a crucial lens for understanding India’s climate vulnerability. Women, 
especially those in rural and low-income urban contexts bear disproportionate 
burdens due to their social roles, limited access to resources, and exclusion from 
decision-making processes (Agrawal et al., 2020). In agrarian settings, women are 
heavily involved in subsistence farming, livestock care, and water collection, all 
directly affected by climate variability. When droughts or floods strike, women often 
face reduced food intake, increased workloads, and health risks. In urban contexts, 
women in informal settlements face heightened exposure to heat stress and water 
scarcity, while also contending with the insecurity of informal labour markets. 
Moreover, displacement caused by climate-induced disasters often increases the 
risk of gender-based violence and trafficking.

Recognising these dynamics, several grassroots women’s movements have begun 
to articulate the idea of gender-responsive climate justice, linking environmental 
advocacy with demands for economic rights, housing, and healthcare. Empowering 
women through participatory planning not only enhances adaptation outcomes 
but also strengthens community resilience. However, such approaches remain 
peripheral to mainstream policy, which tends to treat women primarily as 
beneficiaries rather than as agents of change.

The Imperative of Integrated Resilience
Ultimately, India’s vulnerability to climate change cannot be separated from its 
development trajectory. Rapid urbanisation, industrialisation, and agricultural 
intensification have produced uneven growth, ecological stress, and deepening 
inequalities. As the World Bank (2022) projects, without urgent adaptation 
measures, climate change could depress India’s GDP by up to 2.8% by 2050 and 
push over 45 million people into poverty. Addressing this vulnerability therefore 
demands an integrated approach, one that combines climate science, social policy, 
and justice-oriented governance. This includes strengthening local institutions, 
expanding social protection, ensuring access to affordable insurance, and investing 
in resilient infrastructure.

Addressing India’s climate vulnerability also requires a rethinking of development 
as resilience where adaptation is not a separate technocratic agenda but a process 
of securing rights, livelihoods, and dignity. As subsequent sections of this review 
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will show, this approach must be situated within the broader dynamics of global 
urbanisation, economic inequality, and the pursuit of climate justice.

The Growth of Urbanisation Across the Planet and 
Its Connection to Climate Change

Urbanisation has emerged as one of the most significant demographic and socio-
economic transformations of the modern era. As of 2023, more than 56% of the 
world’s population resides in urban areas and projected to reach nearly 70% by 
2050 (United Nations Department of Economic and Social Affairs [UN DESA], 
2023). This unprecedented urban expansion is both a driver and a victim of 
climate change, producing complex interactions between patterns of settlement, 
energy use, land consumption, and environmental degradation. The relationship 
between urbanisation and climate change is therefore dialectical: cities are major 
contributors to greenhouse gas emissions, yet they also bear some of the most 
intense consequences of climate disruption. Understanding this duality is essential 
for framing global and national strategies for climate justice and sustainable 
development.

Urbanisation as a Driver of Climate Change
Historically, urbanisation has been closely tied to industrialisation and the 
global expansion of capitalist economies. Cities concentrate economic activity, 
infrastructure, and population, leading to disproportionately high energy 
consumption and emissions. The Intergovernmental Panel on Climate Change 
(IPCC, 2022) estimates that urban areas account for more than 70% of global 
CO2 emissions, largely due to transportation, construction, and electricity use. 
Furthermore, the spatial form of urbanisation characterised by sprawl, car 
dependency, and high material throughput has intensified ecological pressures on 
land and water systems (Seto et al., 2014).

Rapidly growing cities in Asia, Africa, and Latin America are increasingly becoming 
the epicentres of this transformation. Unlike earlier waves of urbanisation in the 
Global North, which were accompanied by gradual infrastructural development and 
economic diversification, urbanisation in the Global South has been compressed 
and chaotic occurring in a context of limited planning, resource constraints, and 
globalised economic volatility (Satterthwaite, 2017). Consequently, many cities in 
developing countries exhibit a paradoxical coexistence of high carbon footprints in 
elite enclaves and extreme vulnerability in informal settlements. This dual character 
underscores the intertwined nature of urbanisation and inequality in shaping the 
climate crisis.
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 The Ecological Footprint of Urban Growth
The ecological impacts of urbanisation extend far beyond city boundaries. Urban 
areas consume approximately 80% of global energy and are responsible for the 
majority of material flows in the global economy (UN-Habitat, 2020). The expansion 
of built-up areas encroaches upon agricultural lands, wetlands, and forests, leading 
to biodiversity loss and altered hydrological cycles. For instance, the conversion of 
floodplains and mangrove belts for urban infrastructure has amplified flooding and 
coastal erosion in regions such as Southeast Asia and West Africa (Revi et al., 2014). 
Similarly, the spread of impervious surfaces like roads, pavements, and rooftops 
has reduced groundwater recharge and increased surface runoff, aggravating 
urban flood risks.

Urban air pollution is another critical dimension of the urban–climate nexus. The 
World Health Organization (WHO, 2022) estimates that 99% of the global population 
breathes air exceeding WHO guideline limits, with most of the burden concentrated 
in cities of the Global South. Urban heat islands, caused by dense construction and 
limited vegetation, further exacerbate the effects of global warming, increasing 
energy demand for cooling and aggravating health risks. In this sense, urbanisation 
contributes not only to global emissions but also to localised environmental 
degradation that disproportionately harms the poor.

Urbanisation and the Carbon Inequality Paradox
While cities are high emitters, the distribution of emissions within cities is 
profoundly unequal. Studies have shown that the wealthiest 10% of urban residents 
in major global cities are responsible for a disproportionate share of carbon 
emissions due to consumption-intensive lifestyles, private vehicle use, and large 
housing footprints (Hubacek et al., 2017). In contrast, low-income groups often 
residing in informal settlements contribute minimally to emissions but face 
the gravest consequences of climate hazards. This pattern mirrors the global 
North–South divide at the subnational scale and highlights the carbon inequality 
paradox: those least responsible for climate change are the most affected by it 
(Chancel, 2022).

In the Global South, the urban poor’s vulnerability is compounded by insecure 
tenure, limited access to services, and exclusion from urban governance. Informal 
settlements frequently emerge in ecologically fragile zones floodplains, hillsides, 
or reclaimed wetlands where land is affordable but risks are high. When floods, 
cyclones, or heatwaves occur, these areas bear the brunt of damage, leading to 
cycles of displacement and impoverishment. Studies from Indian coastal cities 
such as Bhubaneswar and Visakhapatnam demonstrates that recurrent cyclones 
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not only destroy homes but also disrupt informal economies, deepening economic 
precarity for daily wage earners, street vendors, and women-headed households.

The Global South’s Urban Transition
The 21st century marks a distinct urban transition in the Global South. According to 
UN-Habitat (2020), nearly 90% of global urban population growth between 2020 and 
2050 will occur in Asia and Africa. India, Nigeria, and China alone are expected to 
account for more than one-third of this increase. This demographic shift presents 
both challenges and opportunities for climate action. On the one hand, the rapid 
pace of urban growth risks locking countries into carbon-intensive pathways 
through fossil fuel dependency, automobile-centric planning, and unregulated 
construction. On the other hand, it offers a unique opportunity to build low-carbon, 
resilient infrastructure from the ground up.

However, the developmental models promoted by international financial 
institutions and national urban missions often replicate Northern paradigms 
emphasising technological fixes, real estate–driven growth, and megaprojects 
rather than prioritising equity and sustainability (Parnell & Pieterse, 2014). In India, 
for instance, programmes like the Smart Cities Mission have sought to modernise 
urban infrastructure through digital innovation, but with limited focus on climate 
adaptation or inclusion of informal settlements (Bhan et al., 2017). This disjuncture 
illustrates how urban policy, when divorced from social justice concerns, can 
deepen vulnerability even while pursuing “modernisation.”

Urbanisation, Climate Hazards and Differential Risk Profiles
Urban vulnerability to climate change varies by geography and morphology, 
producing distinct risk profiles across coastal, riverine, mountain, semi-arid, and 
inland megacities.

>>	 Coastal cities, such as Mumbai, Manila, and Lagos, face acute threats from 
sea-level rise, cyclones, and storm surges. The World Bank (2021) projects that 
without adaptation, annual flood damages in coastal cities could exceed USD 1 
trillion by 2050. In India, recurrent cyclones like Fani (2019), Amphan (2020), and 
Yaas (2021) have devastated low-lying urban areas, destroying informal housing 
and disrupting livelihoods.

>>	 Riverine cities, such as Patna, Dhaka, and Bangkok, experience recurrent 
flooding linked to monsoon variability, glacial melt, and encroachment on 
floodplains. Informal settlements along riverbanks are particularly exposed, as 
seen during the 2023 floods in North Bihar, where thousands of urban poor were 
displaced.

Context
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>>	 Mountain and hill cities, such as Shimla and Gangtok, face increased risks of 
landslides, glacial melt, and water scarcity. Rapid urban expansion in ecologically 
fragile slopes has heightened the frequency of disasters like the 2023 Sikkim 
glacial lake outburst flood.

>>	 Semi-arid and desert cities, including Jodhpur and Jaipur, struggle with water 
scarcity, heatwaves, and desertification-driven dust storms. Their dependency 
on depleting groundwater exacerbates the climate–water–urban nexus.

These varied profiles demonstrate that climate vulnerability in cities is multiscalar 
and multisectoral, requiring differentiated yet integrated adaptation strategies. It 
also reinforces that urban resilience must be grounded in social equity, not only in 
infrastructural or technological responses.

Urbanisation, Governance, and the Limits 
of Climate Adaptation
Urban governance is a decisive factor in determining how cities respond to climate 
change. Effective adaptation depends not only on financial resources but also on 
institutional coordination, political will, and participatory governance. However, 
in many Global South cities, governance systems are fragmented and often 
characterised by overlapping mandates between municipal, regional, and national 
agencies (Bulkeley & Castán Broto, 2013). This institutional incoherence hampers 
the integration of climate considerations into land-use planning, housing policy, 
and disaster risk management.

Moreover, urban adaptation efforts frequently privilege high-visibility projects 
like sea walls, smart sensors, and green corridors while neglecting low-income 
communities. Such “climate-smart” initiatives risk producing green gentrification, 
where adaptation investments raise property values and displace the very 
populations they are meant to protect (Anguelovski et al., 2016). While climate 
resilience plans emphasise infrastructure, they often fail to secure land tenure, 
livelihood security, and inclusive participation for the urban poor. Without social 
safeguards, adaptation can become another vector of dispossession.

Towards Low-Carbon, Just Urban Futures
In rethinking the urbanisation–climate nexus, scholars and practitioners increasingly 
call for a just urban transition, one that integrates decarbonisation with equity and 
democratic governance. This requires reimagining cities not merely as sites of risk 
but as arenas of transformation. Investments in public transport, energy-efficient 
housing, and green infrastructure can reduce emissions while improving quality of 
life. Decentralised governance, participatory planning, and recognition of informal 
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settlements as legitimate parts of the city are equally essential for equitable 
adaptation (Dodman et al., 2022).

Therefore, the challenge lies in embedding justice into urban climate governance: 
ensuring that the pursuit of resilience does not reinforce existing hierarchies 
of wealth, gender, and caste. The next section elaborates how, within the Global 
South, the combined forces of climate change and unplanned urbanisation amplify 
the precarity of marginal communities, calling for a renewed focus on urban 
climate justice.

Disproportionately Impact of Climate Change and 
Urbanisation Growth on Marginal Communitie 

 in the Global South
Uneven Responsibilities, Uneven Burdens
The climate crisis is profoundly shaped by inequality, both in its causes and 
its consequences. The advanced industrial economies of the Global North are 
historically responsible for the overwhelming majority of cumulative greenhouse 
gas (GHG) emissions, yet the most severe effects of climate disruption are 
concentrated in the Global South, where adaptive capacity is weakest and socio-
economic vulnerability highest. According to the Global Carbon Project (2022), 
the top 10 emitting countries account for nearly two-thirds of global emissions, 
while the poorest 50% of the world’s population contribute less than 10%. This 
disproportionate burden defines what has come to be known as “climate injustice” - 
a systemic inequity embedded in global production and consumption patterns.

This inequity is not only global but also local. Within countries like India, the impacts 
of climate change are stratified along lines of class, caste, gender, and informality. 
Urbanisation, while offering new economic opportunities, also reproduces structural 
inequalities through spatial segregation, exclusionary planning, and differentiated 
access to services. Consequently, the interaction between urban growth and 
climate vulnerability exposes marginalised populations to compounded risks 
including economic precarity, environmental hazards, and social marginalisation. 
Understanding these layered vulnerabilities is central to advancing an agenda of 
urban climate justice that prioritises rights, redistribution, and recognition.

Climate Change and the Geography of Unequal Exposure
Climate change does not act uniformly across urban or regional landscapes; rather, 
it magnifies pre-existing inequalities in exposure and capacity. The geography of 
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risk varies across coastal, riverine, mountain, semi-arid, and inland urban systems, 
producing differentiated impacts across socio-ecological contexts.

Coastal cities, home to over 600 million people globally, are among the most 
vulnerable to sea-level rise and cyclonic activity (IPCC, 2022). Low-income 
settlements in these areasoften built on reclaimed land or flood-prone zones face 
recurrent displacement. In Indian cities such as Chennai, Mumbai, and Kolkata, the 
urban poor frequently inhabit precarious waterfronts where flooding, saltwater 
intrusion, and storm surges threaten both shelter and livelihood. Following Cyclone 
Amphan (2020), informal workers, particularly women engaged in domestic work 
and street vending in Kolkata, suffered disproportionate income losses and housing 
damage, while middle-class neighbourhoods recovered through insurance and 
state assistance.

In riverine and deltaic cities, like Dhaka, Guwahati, and Patna, the interplay of 
monsoon variability and unregulated urbanisation intensifies flood risks. Informal 
settlements along riverbanks are typically excluded from formal drainage and 
sanitation systems, leading to waterborne disease outbreaks after flooding events. 
By contrast, in mountain and hill cities, such as Shimla or Darjeeling, climate 
change manifests as increased landslides, glacial melt, and water scarcity, driven 
by erratic precipitation and deforestation. The expansion of unregulated tourism 
infrastructure and hillside construction further destabilises slopes, rendering the 
urban poor, often migrants or indigenous communities, the most at risk during 
disasters (Revi et al., 2014).

Semi-arid and desert cities, including Jodhpur and Jaipur, are grappling with 
prolonged droughts and water shortages exacerbated by urban growth and climate 
variability. As groundwater levels plummet, informal settlements face reduced 
access to potable water, forcing women and children to travel long distances 
for collection. These regionally distinct vulnerabilities illustrate how climate 
hazards are socially produced, reflecting both ecological exposure and the social 
geographies of poverty.

The Political Economy of Urban Risk
The differentiated impacts of climate change on marginal communities are not 
merely a consequence of physical geography, they are rooted in political and 
economic processes that shape who lives where, with what resources, and under 
what governance. In the Global South, rapid urbanisation has proceeded under 
conditions of deep inequality and weak urban governance. The expansion of real 
estate markets, infrastructure megaprojects, and speculative land economies 
has driven the displacement of low-income groups to peripheral or hazardous 
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zones (Roy, 2009; Shatkin, 2019). This spatial segregation effectively externalises 
environmental risk onto those least able to bear it.

In India, for instance, large-scale urban renewal projects have frequently 
displaced informal settlements under the pretext of “beautification” or “smart 
city” development. Research by Bhan et al. (2017) and Khosla et al. (2021) shows 
that resettlement colonies often lack basic services and are located far from 
employment centres, thereby increasing transportation costs and economic 
vulnerability. Simultaneously, urban infrastructure investments such as elevated 
roads, flyovers, or flood-control projects often prioritise middle-class enclaves, 
while informal areas remain excluded from protective measures. The result is 
a climate risk apartheid, wherein wealthier citizens are insulated from hazards 
through infrastructural privilege, while the poor are exposed to intensified risk.

At a global level, this mirrors the North–South asymmetry in responsibility and 
capacity. While industrialised economies in Europe and North America continue 
to emit disproportionately, developing nations experience the brunt of climate-
induced displacement, food insecurity, and livelihood loss (UNEP, 2023). This 
structural inequality has become the moral and political foundation for the Loss and 
Damage debates in international climate negotiations.

Intersectional Vulnerabilities: Gender, Caste, and Informality
Climate impacts intersect with social hierarchies to deepen inequality. In India, 
caste, class, and gender intersect with spatial exclusion to produce distinct forms 
of climate vulnerability. Women in informal urban economies like domestic workers, 
waste pickers, home-based producers bear the brunt of climate shocks due to their 
dependence on precarious livelihoods and unpaid care responsibilities. Heatwaves, 
for example, increase occupational health risks and reduce work hours, leading to 
income losses that disproportionately affect women-headed households.

Caste dynamics compound this vulnerability: Dalit and Adivasi communities, often 
relegated to peripheral or environmentally degraded spaces, face higher exposure 
to floods, waste pollution, and water scarcity (Baviskar, 2020). Moreover, state-
led adaptation measures sometimes reinforce exclusion, like by denying tenure 
security to informal settlers on “environmentally sensitive” land, even when such 
areas have been historically inhabited. These patterns highlight the importance 
of recognition justice which is acknowledging and addressing historical and social 
inequities that shape exposure and adaptation.

The informal nature of urban economies further constrains adaptive capacity. 
Approximately 80% of employment in India’s cities is informal (ILO, 2021), meaning 
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that most workers lack social protection, health insurance, or savings to withstand 
climate shocks. Post-disaster recovery is thus uneven: formal sectors receive 
institutional support, while informal workers depend on mutual aid and civil society 
initiatives. Following the 2018 Kerala floods it was observed that informal settlements 
often became self-organised hubs of community resilience, demonstrating that 
local knowledge and solidarity are central to effective adaptation.

The Limits of Technocratic Adaptation
Mainstream urban climate strategies frequently adopt technocratic and 
infrastructure-led approaches that privilege efficiency and resilience metrics 
over social justice concerns. Projects such as sea walls, flood embankments, and 
smart sensors are celebrated as adaptive solutions but can produce maladaptation 
when they exacerbate inequality or environmental degradation (Anguelovski et al., 
2016). In Mumbai, for instance, the construction of flood-control infrastructure 
along the Mithi River displaced thousands of informal settlers without adequate 
resettlement, while the protective benefits largely accrued to commercial districts 
(Khosla & Ghosh, 2019).

This bias toward physical infrastructure reflects a broader depoliticisation of 
climate governance, wherein adaptation is framed as a technical challenge rather 
than a socio-political process. Scholars like Pelling (2011) and Bulkeley & Castán 
Broto (2013) argue that resilience-building must engage with questions of power, 
inequality, and representation. Without participatory governance, adaptation risks 
reinforcing the very vulnerabilities it seeks to address. 

Towards Urban Climate Justice in the Global South
A growing body of scholarship and praxis is reorienting the climate discourse 
toward justice-oriented frameworks that centre the experiences of marginalised 
communities. The concept of urban climate justice integrates three interlinked 
dimensions:

1.	 Distributive justice – ensuring fair allocation of the benefits and burdens of 
climate action;

2.	 Procedural justice – guaranteeing inclusive participation in decision-making; 
and

3.	 Recognition justice – valuing diverse forms of knowledge, identity, and 
experience (Schlosberg, 2007; Bulkeley et al., 2013).

In the context of the Global South, these dimensions must address both historical 
responsibility and contemporary inequality. There is a need for locally grounded 
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adaptation strategies that strengthen social protection, secure housing and 
tenure rights, and empower communities as co-producers of urban resilience. This 
approach challenges the prevailing top-down development paradigm and aligns 
with the principles of transformative adaptation, a process that seeks not merely to 
manage risk but to redress structural inequities that produce vulnerability (Eriksen 
et al., 2021).

The pursuit of urban climate justice therefore demands a reconfiguration of 
development priorities, away from market-led growth and toward people-centred 
resilience. It calls for recognising that the climate crisis is not only an environmental 
issue but also a crisis of inequality, governance, and democracy. Achieving climate 
justice in urban India, and across the Global South, requires redistributive policies, 
participatory governance, and structural transformation that foreground the rights 
and voices of those most affected.

Summary 
The literature on urban climate justice in India and the Global South reveals that the 
challenges of climate change, urbanisation, and inequality are deeply interlinked, 
producing layered forms of vulnerability that are both structural and systemic. 
Across academic and policy debates, scholars and practitioners agree that 
while the climate crisis is a global phenomenon, its effects are distributed along 
existing hierarchies of power, geography, and development. Advanced economies, 
historically responsible for the bulk of greenhouse gas emissions, have benefited 
from centuries of fossil-fuel-based industrialisation, whereas the nations of 
the Global South bear the brunt of the resulting environmental degradation. This 
asymmetry lies at the heart of current debates on loss and damage, a concept now 
central to global climate negotiations, foregrounding the irreversible harms that 
disproportionately affect poor and marginalised communities least responsible 
for emissions.

For India and other countries in the Global South, vulnerability to climate change 
is not merely a function of geography or exposure to natural hazards, but a 
manifestation of social and economic inequality. India’s climatic diversity from 
its fragile Himalayan ecosystems and semi-arid plains to its densely populated 
coastal zones and riverine deltas renders it uniquely susceptible to multiple climate 
risks. Yet, as numerous studies indicate, the severity of these risks is mediated 
by class, caste, gender, and occupational structure. Marginalised groups such as 
small farmers, fisherfolk, forest dwellers, migrant workers, and the urban poor 
face disproportionate impacts due to limited access to resources, insecure tenure, 
and exclusion from decision-making processes. This intersection of ecological 
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exposure and social marginalisation transforms climate change into an inequality 
multiplier, where those already at the economic and social margins are pushed 
further into precarity.

Rapid and often unplanned urbanisation compounds these vulnerabilities. Cities 
now account for the majority of global emissions and energy consumption, but they 
are also emerging as epicentres of climate risk. The urbanisation literature shows 
that cities in the Global South, including those in India, are marked by stark spatial 
inequalities: affluent enclaves with access to resilient infrastructure coexist with 
informal settlements lacking basic services. Urban expansion driven by speculative 
land markets often pushes low-income communities into ecologically fragile zones 
like floodplains, steep slopes, reclaimed wetlands, and coastal areas, where exposure 
to climate hazards is most severe. The combination of heat stress, flooding, and 
pollution disproportionately affects these populations, while adaptation measures 
such as “smart city” initiatives or green redevelopment projects frequently privilege 
middle-class interests and lead to new forms of displacement. Scholars therefore 
argue that climate adaptation in urban contexts is not merely a technical challenge 
but a political process, one that raises questions of representation, justice 
and accountability.

A growing body of critical literature advances the argument that addressing urban 
climate risks requires moving beyond narrow conceptions of resilience towards 
frameworks of transformative adaptation rooted in justice. Theorists such as 
Schlosberg and Pelling conceptualise climate justice through three dimensions: 
distributive justice, which concerns the fair allocation of burdens and benefits; 
procedural justice, which ensures participation and inclusivity in decision-
making; and recognition justice, which acknowledges and addresses the historical 
exclusions of certain groups. Applying this framework to India’s urban contexts 
reveals that adaptation and mitigation policies often fall short on all three counts, 
failing to address inequitable exposure, excluding affected communities from 
planning, and neglecting the recognition of local knowledge and cultural loss.

Across different urban typologies of coastal, mountain, semi-arid, riverine, and 
desert cities, the same pattern recurs: the least powerful populations inhabit the 
most precarious spaces. Coastal communities contend with sea-level rise and 
cyclones; mountain settlements face glacial melt and landslides; semi-arid towns 
endure prolonged droughts and water scarcity; and riverine settlements suffer 
recurrent floods. These ecological vulnerabilities, when intersecting with rapid 
urban growth and inadequate governance, produce complex, place-specific risks 
that demand tailored yet justice-oriented responses. The literature thus calls for 
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a deeper engagement with the social determinants of vulnerability and for the 
centring of community-led initiatives in adaptation planning.

Synthesising across these strands, the review demonstrates that the climate crisis 
in urban India cannot be understood outside the broader political economy of 
development. Climate change amplifies pre-existing inequities, while the dominant 
modes of urbanisation exacerbate both emissions and exposure. Effective 
responses, therefore, must integrate environmental sustainability with social 
justice, reframing adaptation as a process of empowerment, redistribution, and 
recognition rather than technocratic risk management. This synthesis reinforces 
that climate justice is inseparable from the struggles for housing, livelihoods, 
and citizenship that define urban life in India. It also suggests that meaningful 
progress requires a shift in perspective: from treating vulnerable populations as 
passive beneficiaries of climate policy to recognising them as agents of knowledge 
and change.

In essence, the literature situates urban climate justice at the intersection of 
global inequality, local vulnerability, and democratic governance. It underscores 
that mitigation and adaptation efforts will remain incomplete without addressing 
the root causes of exclusion and marginalisation. Building climate-resilient cities, 
therefore, entails not only infrastructural investment but also social transformation, 
redistributing power, enabling participation, and recognising the rights and voices 
of those most affected. The urban climate challenge, as the literature collectively 
concludes, is thus not only an environmental or developmental issue, but a profound 
question of justice.
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Chapter 2 

Study Design and Methodology

Objectives of the Study
>>	 To understand climate change impacts on urban deprived communities - their 

lives, livelihoods, income and consumption patterns, health, traditions and way 
of life in general - across various climatic zones

>>	 To document the climate change induced loss and damages that these 
communities are increasingly facing

>>	 To documenting traditional and community-led best practices which have been 
effective in climate change adaptation and/or alternative, local trade practices 
till now.

>>	 To prepare a policy briefs providing a tentative framework to advance the climate 
induced loss, damage and compensation discussion

Design and Methodology
Locations of Study
Mountainous Climatic Zones
Shimla, Himachal Pradesh
Shimla’s vulnerability to climate change is fundamentally shaped by its fragile 
Himalayan topography. Steep slopes, young geology and high rainfall variability 
make the city highly susceptible to landslides, flash floods and slope failures. 
During the 2023 monsoon, Himachal Pradesh recorded unprecedented rainfall 
intensity, triggering thousands of landslides, extensive infrastructure collapse and 
severe losses across districts including Shimla (IMD 2023; GFDRR and Government 
of Himachal Pradesh 2023).

Urbanisation has compounded this risk. Tourism-driven construction, road widening 
and hillside encroachments have destabilised slopes and altered drainage. As India’s 
wider meteorological patterns reflect a rise in extreme rainfall frequency, Shimla 
faces increased probability of catastrophic rainfall-linked disasters (IMD 2025).

The greatest impacts fall upon informal hillside settlements, economically 
vulnerable households and peripheral rural communities. Landslides destroy 
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homes, disrupt mobility, restrict access to healthcare and markets and cause 
prolonged displacement. Without strong slope regulation, disaster preparedness 
and resilient infrastructure, climate-linked rainfall events will continue to escalate 
into systemic disasters (GFDRR and GoHP 2023).

Srinagar, Jammu and Kashmir
Srinagar faces a dual climate challenge: increasing water scarcity alongside 
persistent flood risk. The city historically depended on snowmelt, lakes and springs 
for water supply. However, recent winters have seen significant precipitation 
deficits, with the Kashmir Valley recording around 80 percent deficit in rain and 
snowfall at times—leading to drying of historically perennial springs and growing 
urban water stress (IMD 2025; AP News 2025).

Despite this emerging scarcity, Srinagar remains exposed to intense rainfall and 
flooding. The 2014 flood demonstrated the consequences of wetland loss, unplanned 
expansion and inadequate basin management. With national assessments signalling 
intensification of heavy rainfall events, hydrological volatility is expected to persist 
(DST 2023; NCDC 2024).

Low-income households, floodplain residents, informal workers and peri-urban 
agricultural communities remain most exposed. Climate change in Srinagar 
therefore manifests as alternating scarcity and inundation, demanding integrated 
water resource management, wetland conservation and climate-resilient planning 
(NCDC 2024).

Shillong, Meghalaya
Shillong experiences climate stress primarily through intense rainfall, landslides 
and growing urban flooding. Positioned on the Shillong Plateau, the city regularly 
witnesses high-intensity rainfall events, including regionally recorded extreme 24-
hour precipitation (NCDC 2024).

Urban expansion along hillsides has compromised natural drainage and increased 
slope instability. State disaster management planning identifies Shillong as 
increasingly vulnerable to landslides and localised flooding, especially where 
unregulated construction and inadequate drainage coincide (Meghalaya SDMA 
2016; Government of Meghalaya 2015).

Lower-income communities living on unstable slopes face the greatest risk. High 
rainfall disrupts transport, damages housing and strains essential services. Future 
resilience depends on slope-sensitive urban planning, drainage strengthening 
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and inclusion of vulnerable households in adaptation mechanisms (Government of 
Meghalaya 2015).

Pithoragarh, Uttarakhand
Pithoragarh sits within a fragile Himalayan environment prone to landslides, flash 
floods, cloudbursts and glacial-influenced hydrological shifts. Uttarakhand’s 
disaster record highlights repeated extreme rainfall-triggered disasters, with 
recent cloudburst events causing fatalities, displacement and infrastructure 
collapse (Government of Uttarakhand 2014; Reuters 2025).

Expanding settlement and infrastructure on unstable slopes heightens vulnerability. 
Remote hill communities, small farmers and women face disproportionate 
exposure to livelihood disruption and disaster displacement. Strengthening land-
use regulation, early warning systems, slope stabilisation and community-centred 
disaster resilience remains critical (NCDC 2024; Government of Uttarakhand 2014).

Coastal and Riverine Flood prone Climatic Zones
Guwahati and Dibrugarh, Assam
Guwahati and Dibrugarh reflect a complex interaction of fragile riverine geography, 
rapid urban expansion and intensifying climate variability. Positioned along the 
Brahmaputra basin, both cities are inherently exposed to recurrent monsoon floods, 
riverbank erosion and waterlogging. National climate risk assessments classify 
Assam among the most flood-vulnerable states in India, with many districts falling 
in high and very high hazard categories due to both hydrological exposure and socio-
economic fragility (DST 2023). The Assam State Action Plan on Climate Change 
and Human Health similarly records increasing frequency and scale of extreme 
flood events in districts such as Dibrugarh and their growing health implications 
(NCDC 2024).

Urban development has amplified climate risks. Rapid horizontal expansion 
in Guwahati has encroached upon wetlands and hill slopes, weakening natural 
drainage and transforming heavy rainfall episodes into prolonged urban 
flooding. Encroachment into drainage channels has aggravated waterlogging. 
Dibrugarh’s industrial expansion in tea, oil and gas has pushed settlement into 
environmentally fragile areas while concentrating vulnerable labour populations in 
exposed landscapes.

Extreme weather signals have intensified markedly. Assam experienced multiple 
severe floods in recent years, with lakhs of people displaced and vast agricultural 
losses (ASDMA 2024). Meanwhile, extreme heat and combined heat-humidity 
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stress have emerged as additional risks, with temperatures rising significantly 
above normal, threatening outdoor labour, public health and livelihoods. Vulnerable 
populations—riverbank dwellers, slum residents, tea garden labourers and informal 
workers—face the greatest hardship as housing, incomes, health security and 
mobility are repeatedly disrupted. In these cities, climate change is not only an 
environmental issue but a deeply social one, reinforcing the need for inclusive, risk-
informed planning (DST 2023; NCDC 2024).

Bhubaneswar, Odisha
Bhubaneswar lies in one of India’s most cyclone-prone coastal belts. Odisha has 
repeatedly faced severe cyclones, with Cyclone Fani in 2019 demonstrating how 
warming oceans intensify storm strength, producing sustained winds of around 
180–190 km/h and widespread infrastructure destruction (IMD 2020; WMO 2019).

Urban expansion and loss of wetlands have increased flood risk, while rising 
temperatures have prompted targeted heat resilience strategies including Heat 
Action Plans and cooling cities initiatives (Government of Odisha 2021).

Low-income households in informal settlements experience disproportionate 
climate losses—housing destruction, livelihood interruption, health stress and 
financial precarity. Building resilience requires resilient infrastructure, ecological 
buffer preservation and socially inclusive climate adaptation (Government of Odisha 
2021; NCDC 2024).

Chennai, Chengalpattu and Tiruvannamalai, Tamil Nadu
Chennai and Chengalpattu faces coastal climate risks including cyclones, storm 
surges, extreme rainfall and rising heat. The devastating 2015 floods demonstrated 
the catastrophic convergence of extreme rainfall with weakened urban hydrology, 
as rainfall far exceeded climatological norms, overwhelming storage and drainage 
systems (NIDM 2021; NDMA 2016). Heat extremes have also increased, with 
projections indicating further escalation.

Tiruvannamalai, by contrast, experiences inland challenges: heat intensification, 
rainfall variability and agricultural stress, affecting rain-fed farmers and rural 
livelihoods (Government of Tamil Nadu 2017).

Climate-vulnerable populations include slum dwellers, peri-urban communities 
and smallholder farmers. Future resilience requires flood-safe planning, wetland 
restoration, rural livelihood protection and climate-smart agriculture (Government 
of Tamil Nadu 2017; IMD 2025).
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Inland, Arid and Semi-Arid Climatic Zones
Bengaluru, Karnataka
Bengaluru’s climate vulnerabilities stem from rapid urban transformation, 
compromised ecological systems and intensifying heat and rainfall extremes. 
Historically regulated by interconnected lakes, the city’s wetland degradation and 
encroachment have increased surface runoff, regularly overwhelming drainage 
networks during intense rainfall. Episodes of severe urban flooding are increasingly 
documented (Government of Karnataka 2024; IMD 2025).

Heat stress is a critical and rising threat. State climate and health action plans 
project frequent above-normal temperatures, creating significant health risks in 
dense built-up areas with limited green cover (Government of Karnataka 2024). The 
urban heat island effect exacerbates thermal exposure, particularly for outdoor 
workers, ageing populations and low-income households in cramped settlements.

Industrial emissions, infrastructure stress and shrinking ecological buffers 
compound city vulnerability. Building resilience requires restoring lake systems, 
strengthening drainage infrastructure, promoting urban greening and embedding 
social protection into climate response frameworks (Government of Karnataka 
2024; IMD 2025).

Panna and Damoh, Madhya Pradesh
Panna and Damoh reflect semi-arid central India’s climate stress trajectory 
characterised by erratic rainfall, recurrent drought and rising temperatures. 
State climate planning identifies both districts as highly vulnerable due to heavy 
dependence on rain-fed agriculture, weak irrigation, drought cycles and socio-
economic marginalisation (Government of Madhya Pradesh 2022).

Heatwaves have intensified regionally, while alternating monsoon deficits and 
heavy rainfall within the same season destabilise agricultural productivity (IMD 
2025). Mining pressures and land degradation in pockets further deplete resilience. 
Vulnerable households include small farmers, landless labourers, tribal populations 
and women who bear disproportionate water and livelihood burdens. Strengthening 
drought management, climate-resilient farming, groundwater governance and 
social safety nets remains essential (Rao et al. 2019; Government of Madhya 
Pradesh 2022).

Jaipur, Rajasthan
Jaipur’s climate challenge is dominated by extreme heat, episodic heavy rainfall and 
chronic water stress. Northwest India has witnessed sharp increases in heatwave 
duration and intensity, with Rajasthan frequently recording some of India’s highest 
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temperatures (IMD 2024; IMD 2025). Heat-related illness, mortality and productivity 
loss are significant emerging public health risks.

Urbanisation has intensified heat retention through reduced vegetation and 
expanding built-up surfaces. Informal settlements without adequate cooling, 
ventilation or water access remain at heightened risk. Occasional intense rainfall 
also generates localised flooding. Addressing Jaipur’s climate vulnerabilities 
requires urban greening, robust heat action planning and inclusive public health 
strategies (Government of Rajasthan 2014; IMD 2025).

Lucknow and Jhansi, Uttar Pradesh
Lucknow experiences rising urban heat burden and episodic flooding, while Jhansi, 
located in Bundelkhand, confronts recurrent drought and water stress. State 
climate strategy documents highlight Lucknow’s vulnerability to heat amplification 
and extreme rainfall, and Jhansi’s chronic drought profile (Government of Uttar 
Pradesh 2014).

Northern India has recorded significant heat-related illness and mortality, with 
Uttar Pradesh among severely affected states (IMD 2025; AP News 2025). Jhansi’s 
drought cycles undermine agriculture, drive indebtedness and trigger distress 
migration. Vulnerable populations include slum residents, informal workers and 
marginal farmers. A combined strategy of heat mitigation, drought resilience and 
social protection is essential (NIDM 2014; NCDC 2024).

Respondent Profile
Guwahati and Dibrugarh, Assam
In Assam, the study covered 141 respondents from the cities of Guwahati (Kamrup 
Metro district) and Dibrugarh with almost equal share of respondents from each 
city. Demographically, respondents were mostly in the productive working-age 
group between 20 and 50 years, with the gender composition being 69.5% men, 
27% women and 3.6% preferring not to disclose gender. The religious profile is 
largely Hindu (61%), followed by Muslim (38.3%), with a negligible Christian presence. 
Social composition reflects diversity with respondents from general category 
being 41.8%, OBC 27.7%, SC 17%, and ST 4.3%. Household structure shows medium 
to large families, with 64–65% households comprising 4–6 members, indicating 
collective living arrangements and shared economic responsibilities. 

Education levels remain modest with only 0.7% currently studying, while 26.9% 
completed Class 10, 25.5% completed Class 8, 19.9% below primary, 9.2% never 
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enrolled, 7.8% completed Class 12, and a very small share attained higher education. 
This points to limited formal education and restricted upward mobility opportunities.

Housing and amenities reflect structural vulnerability with 53.9% live in rented 
homes, 36.2% in owned houses, and 7.8% in temporary shelters. Housing condition 
data indicates 69.5% in semi-permanent structures, 18.4% in kutcha housing, and 
only 12% in permanent structures, highlighting exposure to environmental and 
infrastructural risks. Access to basic amenities is mixed with 93.6% households 
reportedly having electricity connection. However water and sanitation dependence 
is largely public, with 56% using public connections, 43.3% private connections, 
and minimal use of shared community facilities. Water for household use is mainly 
from handpumps/borewells (48.9%), followed by private taps (29.8%), wells (15.6%), 
and negligible dependence on ponds or tankers. Cooking fuel use reflects partial 
transition towards clean energy, with LPG used by 76.6%, firewood by 17%, and 
kerosene by 5.7%. Asset ownership patterns reinforce limited economic security 
with 94.3% households reportedly own mobile phones, 63.8% bicycles, 52.5% 
televisions, but only 32.6% own residential plots, 19.9% refrigerators, 36.2% 
motorcycles, and less than 3% own four-wheelers.

Livelihoods are overwhelmingly informal. The majority are engaged as street 
vendors (42.6%) or construction workers (39.7%), with 10.6% running petty shops 
and very small shares employed as domestic workers, transport workers, or in 
minor office work. Migration further shapes the socio-economic landscape where 
59.6% respondents are migrants, while 39.7% are non-migrants and a negligible 
share commute daily. Many migrated in recent years, particularly after 2015. Among 
migrants, 57.5% moved from ancestral villages/towns, and migration reasons are 
largely economic, with 41.1% citing better paid opportunities elsewhere, 27.7% 
reporting lack of employment as a significant factor (based on disaggregated 
migration drivers), along with smaller shares mentioning agricultural failure, 
business decline or marriage-related relocation.

Access to social security is partial and uneven. The Public Distribution System 
covers 81.6% of respondents, while 24.8% have health insurance, and about 5.7% 
benefit from LPG/kitchen fuel schemes. However, 10.6% report no access to any 
scheme, and participation in old age pensions, widow pensions, MGNREGA, urban 
employment guarantees, disability benefits, labour welfare or education support 
remains negligible. 

Household finances further highlight vulnerability. A majority (59.6%) earn `10,001–
`25,000 per month, 26.2% earn `5,001–`10,000, 8.5% below `5,000, while only 5.7% 
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exceed `25,000. Debt patterns show 66.7% currently without debt, but 33.3% hold 
liabilities across varying levels from below  `10,000 to above  `1 lakh. Borrowing 
reasons include consumption needs, healthcare, livelihood investment and house 
repair, while common lending sources are relatives/friends (12.8%), self-help groups 
(5.7%), banks (5%), non-banking finance institutions (3.6%), and smaller reliance on 
moneylenders, landlords or employers.

Shimla, Himachal Pradesh
In Himachal Pradesh, 200 households drawn entirely from Shimla were surveyed. 
The respondent base is predominantly economically active and household 
structures are typically moderate in size, with a majority comprising between four 
and six members, representing economically engaged family units rather than 
elderly dependent or child-dominated households. 

Education levels signal a profile of constrained opportunity. A sizeable section of 
respondents report only basic schooling or partial education, while a meaningful 
minority did not progress beyond primary or middle levels. Very few have access to 
higher secondary or tertiary qualifications, meaning formal upward mobility through 
education remains limited. This educational structure directly influences labour 
market participation patterns, restricting households largely to informal work, 
daily wage labour, vending, low-skilled services and seasonal employment linked 
to the urban economy. A very large proportion of respondents are engaged in petty 
trade, vending, services, labour-based occupations, or urban informal sector work, 
with small percentages engaged in sector-specific activities such as shop work, 
delivery services, technical repair, restaurant service, construction assistance or 
small business-related tasks.

Housing conditions stand out as a crucial dimension of socio-economic 
vulnerability. A large majority of respondents live in rented accommodation (71.5%), 
with only 22% living in their own homes, while 5.5% stay in temporary structures. In 
terms of structural quality, 64.5% of houses are permanent, while 23.5% are semi-
permanent and 12% are kutcha non-permanent houses. Access to basic amenities 
is relatively strong in electricity provision as 94% households report electricity 
access. Water and sanitation conditions are comparatively better than many urban 
poor settlements across India but remain uneven with 75.5% using private toilets, 
8.5% depend on community toilets, 7.5% use public toilets, and 4.5% still practice 
open defecation, with another 4% listing other sanitation arrangements. 

Income distribution reflects fragile economic stability. In terms of monthly 
household income for the three-month reference period, 22 percent households 
fall in the Rs. 25,001 – 50,000 range, 17.5% earn Rs. 10,001 – 25,000, 10.5 percent 
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fall between Rs. 5,001 – 10,000, 10 percent report income up to Rs. 5,000, while 
5.5% earn above Rs. 50,000. Financial vulnerability becomes even more evident 
when examining indebtedness. 69% report no current household debt, but 31% are 
indebted, and the nature of debt suggests structural stress rather than discretionary 
borrowing. Among indebted households, 8.5% owe between Rs. 35,000 and 50,000, 
7% between Rs. 50,000 – 1 lakh, 5.5% between Rs. 10,000 and 20,000, 4.5% above 
Rs. 1 lakh, 3.5% between Rs. 20,000 and 35,000, and 2% less than Rs. 10,000. Debt 
reasons are also telling with 8.5% borrowing for livelihood investment, 7.5 % for 
house construction or repair, 4% for consumption needs, 2.5% each for healthcare, 
education, repayment of existing loans and other reasons, while 1% borrowed 
for marriage expenses. These trends underline how economic compulsions — 
health shocks, livelihood risk, housing vulnerability — drive indebtedness rather 
than entrepreneurial borrowing, indicating survival-oriented rather than growth-
oriented financial behaviour. 

Social security access appears extremely narrow. While some respondents access 
key schemes, large portions remain uncovered by majority social protections. For 
instance, only 49.5% received PDS access and 47.5% had health insurance, only 
17.5% received LPG / kitchen fuel support. Other measures with further limited 
access include old-age pension schemes, labour welfare schemes and children’s 
education support. This limited welfare penetration indicates structural exclusions, 
possible information gaps, and bureaucratic barriers, leaving most households 
reliant on their own resilience rather than institutional safety nets.

Srinagar, Jammu and Kashmir
The Jammu and Kashmir study was overwhelmingly done in the capital city region 
91% of respondents being from Srinagar, while 9% belong to nearby Ganderbal. 
Household composition is largely small to medium in size, with 34% households 
consisting of four members, 33.5% having three members, and 22% comprising two 
members, meaning most households function as compact family units dependent 
on one or two primary earners.

Education indicators reveal a population facing substantial educational 
disadvantage. The most striking pattern is the dominance of illiteracy: 64.5% of 
respondents are illiterate or have never enrolled in formal education, representing a 
profound structural barrier that limits livelihood diversification, access to services, 
and awareness of entitlements. Beyond this, 19.5% have completed only primary 
education, while 7.5% have completed secondary schooling and 6.5% reached 
higher secondary level. Only 0.5% report having completed graduation. These 
figures together indicate that over 90% of respondents either lack education 
entirely or possess only basic or lower-level schooling.
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Livelihood patterns in Jammu and Kashmir are unusually concentrated compared 
to other states, with clear dominance of a single occupational identity. The dataset 
shows that 75% of respondents are lotus stem cultivators, engaged in the harvesting 
and trade of nadru (lotus stem), a culturally and economically significant livelihood in 
the Dal Lake and adjacent wetland ecosystems. This occupation is environmentally 
dependent, seasonal, and deeply tied to water-based ecological systems that are 
increasingly vulnerable to climatic stress, pollution, ecological degradation and 
regulatory challenges. The second major livelihood group comprises street vendors 
(25.0%), representing an urban informal sector dependent on daily sales, fluctuating 
consumer demand and exposure to market instability. Employment dependence is 
also remarkably narrow at the household level, with 99% households having only 
one earning member, further intensifying financial pressure and vulnerability to 
income disruption.

Housing and infrastructure indicators depict an urban environment with high 
access to certain basic services but continued underlying vulnerability. All 
respondents report having toilet facilities, electricity connections, and access to a 
stable household water source, indicating that despite economic challenges, basic 
service connectivity in this urban context is universal among surveyed households. 
This distinguishes Jammu and Kashmir’s urban working poor from many other 
states in the dataset where sanitation, electricity and water access remain uneven 
or inadequate.

Financial conditions present perhaps the clearest expression of economic 
precarity. Annual household income is overwhelmingly concentrated at the lowest 
level, with 93.5% of respondents reporting annual income below  `50,000, placing 
most households well within low-income thresholds. Only 2% fall in the  `50,000– 
`1 lakh range. This income profile must also be understood alongside the fact that 
almost all households depend on only one earner, meaning financial resilience is 
extremely weak; a single livelihood disruption, health emergency or environmental 
disturbance to the lotus cultivation ecosystem can severely destabilise household 
survival. The exceptionally low income base combined with narrow livelihood 
dependency strongly suggests persistent financial fragility with very limited 
savings capacity.

Karnataka
The Karnataka survey studies low-income urban households in Bengaluru, 
representing a population embedded in the city’s informal economy while remaining 
structurally excluded from stable welfare and economic protection. The respondents 
are overwhelmingly working-age adults supporting families, many living in medium-
sized households. Gender representation is mixed, with both men and women 
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forming the active working cohort, while family systems remain predominantly 
nuclear or extended family units with shared economic responsibilities.

The respondents report significant educational deprivation with 29.75% of 
respondents having never enrolled in school, and an additional 19.62% studied 
only below 5th standard, indicating very early educational exit. A further 20.89% 
completed exactly up to 5th standard, meaning that together over 70% of 
respondents have education levels limited to primary schooling or below. Only 
12.66% managed to complete secondary level schooling up to 10th standard, 
and a very small residual fraction progressed further. Thus, respondents largely 
occupy the lowest educational tiers of the urban labour market, constraining 
access to stable or better-paid employment and reinforcing a generational cycle of 
vulnerability.

Livelihood patterns reflect this limited educational mobility and highlight deep 
dependence on precarious informal sector employment. The three most dominant 
livelihood categories clearly establish this trend - 37.34% of respondents identify 
as street vendors, forming the single largest occupational group sustaining urban 
consumption economies through mobile or small-scale retail. A further 31.01% 
are construction workers, dependent on physically demanding, contract-based 
and intermittent employment tied to the city’s infrastructure and real-estate 
growth. Another 29.11% report other informal work, including a mix of petty trade, 
casual labour, small services and irregular urban employment. Together, these 
three categories account for nearly 97% of the sample, clearly establishing that 
respondents belong overwhelmingly to the city’s urban working poor rather than 
formal labour markets. Only marginal proportions are domestic workers or home-
based workers (each around 1.27%).

Housing conditions reinforce the picture of structural insecurity within an urban 
setting. The majority of respondents do not live in stable owned housing. 54.43% 
reside in rented accommodation, while only 34.81% live in their own houses. In 
addition, 5.70% live in leased housing and 5.06% in temporary housing, meaning 
roughly one in every ten households lives in unstable or transitional housing 
arrangements. Access to basic amenities reflects partial adequacy but also 
limitation. For water and sanitation, 63.92% depend on public water connections, 
24.05% rely on private water connections, while 11.39% use community toilets, and 
a very small share still experiences open defecation. 

Household finances remain defined by modest earnings and heavy debt exposure. 
The largest share of respondents — 56.96% — earn between Rs. 10,001 and 25,000 
per month, while 21.52% earn between Rs. 25,001 and 50,000, and 16.46% fall 
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within Rs. 5,001–10,000. Only 5.06% earn below Rs. 5,000 monthly. On paper, these 
incomes appear moderate, but in a city with high living costs, rent obligations, 
rising food prices, healthcare expenses and children’s education costs, these 
amounts generate only subsistence-level stability and leave very little capacity 
for savings or financial cushioning. Debt patterns demonstrate how vulnerability 
materialises financially. More than three-quarters of respondents are indebted, 
with 37.97% holding debt above Rs. 1 lakh, 18.99% owing between Rs. 50,000 and 1 
lakh, and additional segments carrying smaller but still significant liabilities. Debt is 
rarely single-purpose; many borrow to manage multiple simultaneous needs. Debt 
reasons cluster around livelihood investment, healthcare, consumption smoothing, 
housing repair and educational needs — with several respondents reporting 
combined borrowing (for example, consumption and healthcare, or consumption 
and livelihood support). These multiple-strain borrowing patterns signal structural 
livelihood stress rather than occasional emergency debt, showing households 
constantly balancing unmet needs through credit dependency.

Social protection access remains very limited, which significantly heightens 
vulnerability. Around 62.03% of respondents received ration through PDS. Access 
to LPG schemes, pensions, disability entitlements, labour welfare benefits, 
women-specific support schemes and broader livelihood-linked social security is 
either extremely minimal or completely absent. This lack of meaningful institutional 
protection forces households to rely almost entirely on fragile incomes, community 
support, and debt to absorb health shocks, employment interruptions, and cost-of-
living crises.

Panna and Damoh, Madhya Pradesh
The Madhya Pradesh survey captures the conditions of urban and peri-urban low-
income households primarily from two central districts - Panna accounting for 
53% of respondents and Damoh 47%. Households are largely economically active, 
often medium-sized, with multiple working-age members sustaining families in the 
absence of assured institutional protection.

Educational data reporting shows a large proportion of respondents having only 
moderate schooling exposure or early educational exit with 15.57% never having 
attended school. Around 21.7% completed 12th standard, 16.04% completed only 
10th, 10.85% studied only up to 8th standard and 14.15% completed only up to 5th 
standard, while smaller proportions moved further into higher education. Together, 
these figures highlight that a significant share of respondents possess education 
either limited to lower schooling or marked by complete exclusion, with relatively 
few having meaningful higher-secondary or tertiary qualifications. 
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Education here is not merely a background variable but a critical constraint shaping 
all subsequent economic possibilities, as restricted schooling channels households 
overwhelmingly into informal work. Four dominant occupation streams define 
the economic profile of the respondent group. The single largest share consists 
of construction workers (24.53%), followed by home-based workers (21.23%), 
representing women and men engaged in informal production, stitching, small-
scale manufacturing or household-based economic support activities. The third 
major category comprises street vendors and those who sustain their livelihoods 
through small-scale trade and informal retail (17.92%), followed by domestic 
workers (13.68%). These four occupational streams alone constitute nearly the 
entire employment base, illustrating overwhelming reliance on insecure, irregular, 
informal-sector livelihoods. 

However, despite economic vulnerability, a striking 85.85% of respondents live 
in their own houses, while 8.02% live in rented housing and 6.13% in temporary 
housing. However, ownership does not automatically imply security or quality. When 
considering structural condition, 43.87% houses are semi-permanent, 42.92% are 
kutcha (non-permanent), and only 13.21% are permanent structures. This means 
that although most families technically own their dwellings, housing is structurally 
weak, weather-exposed and economically burdensome to maintain. Access to basic 
services is partial with only 73.11% households reporting electricity connection. 
Sanitation indicators reveal pronounced vulnerability with 46.70% still practicing 
open defecation, 34.43% use private toilet facilities, and 14.15% dependent on 
community toilets, while smaller shares rely on public or other arrangements. 

Household finances show modest but unstable economic positioning. Monthly 
income patterns indicate three dominant clusters: 29.25% of households earn 
between Rs. 10,001 and Rs. 25,000, 27.36% earn between Rs. 5,001 and Rs. 10,000, 
and 7.55% earn up to Rs. 5,000, while only 1.89% earn between Rs. 25,001 and 
50,000. This income structure signals that while respondents are working, most 
operate close to subsistence thresholds with very limited capacity to build savings 
or financial buffers.

Debt dynamics reinforce economic fragility. 64.15% report no current household 
debt, meaning 35.85% carry debt burdens. Among indebted households, 16.51% owe 
between Rs. 10,000 and 20,000, 9.43% owe less than Rs. 10,000, 5.66% owe between 
Rs. 20,000 and 35,000, and 3.30% owe between Rs. 35,000 and 50,000, while 0.94% 
owe between Rs. 50,000 and 1 lakh. More telling than absolute figures are sources 
of borrowing: 29.25% borrow from friends, relatives or neighbours, 21.70% from 
employers or contractors, while 10.85% approach traditional moneylenders and 
7.08% rely on self-help groups. Banks are a relatively marginal source at only 4.25%. 
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These patterns show that debt is deeply embedded within informal circuits, lacking 
regulated protection. Borrowing is mainly survival-centred, used for smoothing 
consumption, coping with health shocks, and sustaining livelihoods during income 
interruptions.

Access to social security reflects a mix of inclusion and exclusion. PDS/Ration 
coverage reaches 83%, making it the single widest welfare net. A further 20.75% 
access MGNREGA, while 7.55% benefit from LPG support and another 6.6% from 
scholarship / children’s education assistance. However, 14.15% of respondents 
reported access to no social security support, and most extended welfare 
mechanisms including pensions, disability support, labour welfare provisions 
and comprehensive social protection remain accessed only by extremely small 
segments. Thus, welfare access remains fragmented, often limited to food security 
rather than comprehensive economic or social risk protection.

Shillong, Meghalaya
The Meghalaya survey reflects the socio-economic profile of predominantly 
urban and semi-urban households from the capital city Shillong in East Khasi Hills 
district. Gender distribution among respondents reveals a slightly female-majority 
population, with 56.36% female respondents and 43.64%.

Housing conditions offer a revealing contrast between tenure stability and 
structural vulnerability. 52.73% of respondents live in rented houses, while 47.27% 
reside in their own homes. 58.18% respondents have permanent houses while 
10.91% and 30.91% have semi-permanent or non-permanent houses respectively. 
All respondents report having electricity connections, reflecting strong basic 
energy access. Water access is reasonably stable, with 65.45% using private water 
connections and 34.55% depending on public water sources. 

Education levels show a mixed and uneven profile suggesting limited formal 
education and skill enhancement. While 25.45% have completed education till 
class 12th, 10.91% completed till class 10th, 14.55% till class 8th, and 30.91% were 
never enrolled or completed less than 5th standard. The broader education profile 
indicates that schooling is generally present but does not frequently translate into 
advanced skill development or formal employment opportunities.

Livelihood conditions demonstrate heavy dependence on informal and service-
oriented work. The largest share comprises petty shop owners (23.64%), and street 
vendors (20.00%), who depend on small-scale trading, daily sales, reflecting micro-
retail survival economies. While 12.73% work in construction sector, another 16.36% 
are engaged in other informal work. Beyond these groups, 10.91% are employed in 
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transport-related work, and 9.09% as domestic workers, together highlighting a 
labour market defined overwhelmingly by informal, low-wage, demand-sensitive 
and poorly protected employment. Formal-sector and office-based employment 
remains extremely rare. 

The largest income cluster lies in the lower-middle band, with 54.55% of households 
earning between Rs. 25,001 and Rs. 50,000 per month, while 43.64% earn between 
Rs. 10,001 and Rs. 25,000, and 1.82% between Rs. 5,001 and Rs. 10,000. Debt 
prevalence is comparatively low, with 94.55% reporting no outstanding debt, while 
around 5.45 percent hold debt, mostly modest, typically ranging between Rs. 10,000 
and Rs. 50,000. Where debt occurs, education emerges as the most prominent 
reason among borrowers, indicating that borrowing is not primarily consumption-
driven but linked to the aspiration of social mobility, even if only limited households 
can undertake it.

Social security and entitlement coverage appears significantly stronger in 
Meghalaya than in several other states, though still uneven and partial. Multiple 
scheme combinations dominate rather than single-scheme dependence, indicating 
layered though fragmented welfare access. The most accessed scheme is PDS/
Ration (76.36%), providing food security while 74.55% rely on Health Insurance 
schemes. Additionally, 30.91% receive LPG / kitchen fuel support, adding energy 
security to food and health protection. These figures demonstrate that while food 
and health security remains the backbone of state welfare, rarely people have 
access to employment-linked schemes. 

Bhubaneswar, Odisha
The Odisha survey presents a detailed socio-economic profile of 150 households 
living across six slums in Bhubaneswar, highlighting a population characterised 
by urban poverty, precarious housing, fragile livelihoods and frequent exposure 
to climate-induced shocks. Household structures are predominantly nuclear, with 
54% of families comprising 3–4 members, while 19% have 5–6 members. Among the 
total individuals recorded, the population structure tilts towards an economically 
active base, with 31% belonging to the 26–40 years working-age group, followed by 
16% in the 19–25 age group. 

Housing and infrastructure conditions illustrate acute precarity. 95% of households 
live in temporary structures, with only 3% having formal allotment under housing 
schemes such as Mo Jaga. Structurally, 91% of houses have asbestos or tin roofing, 
while walls are either brick and cement or brick and mud, indicating high prevalence 
of semi-permanent structures. Despite fragile housing, service access shows 
partial strength and persistent gaps: 94% households have electricity, government 
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water supply reaches all households, but sanitation remains uneven — 45% have 
private toilets, while 16% still practice open defecation. 

Education outcomes reflect a mixed profile of early access and later attrition. 
Encouragingly, all children aged 4–18 are currently enrolled in school, signalling 
strong participation in foundational education. However, the transition to adulthood 
reveals sharp dropout trends. Within the 19–25 age group, only 28 of 83 individuals 
continue their education, while the majority move into employment or domestic 
responsibilities, with dropout prevalence higher among young women. Adult 
education levels remain modest, with many respondents having completed only 
lower schooling, reinforcing a pattern where basic schooling exposure exists but 
higher education remains largely inaccessible, thereby limiting upward mobility and 
reinforcing dependence on low-skilled work. 

Livelihood conditions show heavy reliance on informal labour economies. The largest 
employment group comprises daily wage labourers (27%), followed by domestic 
workers (14%), shopkeepers/petty business operators (12%), construction workers 
(8%), and drivers (9%). The gendered division of labour is clear: men dominate 
wage labour and construction, while women are concentrated in domestic and 
unpaid care work. Further, 53% of households depend on a single income source, 
underlining economic vulnerability, Most families are long-term urban settlers, 
having migrated to Bhubaneswar decades earlier in search of livelihoods, and now 
deeply rooted in slum neighbourhoods despite persistent insecurity. 

Financial and asset conditions reveal limited economic resilience. Debt is present 
but not universal: 26% of households are indebted, with a significant 41% of these 
borrowers owing between `50,000 and `1 lakh. Borrowing is overwhelmingly 
informal, typically sourced from friends, relatives, neighbours and SHGs, reflecting 
avoidance of high-interest moneylenders and limited access to formal credit 
institutions. Loan purposes emphasise survival, with borrowing largely driven by 
consumption needs, healthcare costs and house repairs, reinforcing the picture of 
reactive financial coping rather than developmental borrowing. 

Social security and entitlements serve as a significant but incomplete cushion. 
Around 79% of households access at least one government scheme, with ration 
cards (PDS) and health insurance emerging as the most widely utilised protections. 
However, coverage remains fragmented: pension access, labour welfare benefits 
and income-enhancing entitlements are uneven, and 17% households remain 
excluded from any welfare scheme, highlighting persistent inclusion gaps amidst 
rising vulnerability. 
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Jaipur, Rajasthan
The Rajasthan survey captures a detailed profile of informal workers living and 
working in Jaipur, capturing how deeply social marginalisation, housing precarity, 
financial fragility, and limited welfare protection intersect with climate-induced 
risks. The social composition of respondents reflects entrenched structural 
inequality: Scheduled Castes constitute the largest group at 35.5%, followed closely 
by Other Backward Classes at 31.6%, while Scheduled Tribes account for 18.3% and 
General category households 14.6%. 

Livelihood conditions reveal overwhelming dependence on insecure, physically 
demanding, and poorly protected employment. Daily wage labour forms 60.90% of 
primary livelihoods, followed by construction work at 23.06%, and domestic work 
at 11.03%. Other smaller yet significant categories include rickshaw/auto driving 
(10.03%), waste picking (5.01%), and street vending (5.26%). These occupations 
share common characteristics: absence of employment contracts, high exposure 
to weather extremes, irregular earnings, no guaranteed leave, and minimal 
institutional protection. 

Housing conditions vividly demonstrate how vulnerability is reproduced through 
the built environment. Only 36.46% of respondents own their homes, while 28.35% 
live in temporary shelters—including pavements, roadside encampments, under 
flyovers or on encroached land—spaces marked by constant eviction threat, physical 
insecurity and minimal services. A further 21% live in rented rooms within slums, 
facing unstable rent pressures and poor infrastructure, and 14.18% reside in leased 
accommodations. These housing locations are frequently situated in flood-prone, 
poorly drained or heat-intensified zones, magnifying climate exposure. Sanitation 
indicators reinforce this fragility. Although 89.5% of workers report access to some 
sanitation facility, this includes shared and inconsistent options. Among those 
with private toilets, conditions vary dramatically, 27.75% lack running water, while 
55.25% have water within or near living spaces. About 6.5% rely on community 
toilets, and 10.5% still practice open defecation. Drinking water access remains 
precarious despite multiple coping arrangements: 4.9% depend on self-installed 
borewells, 60.35% rely on private taps, 12.47% purchase private tanker water, and 
15.7% depend on community taps. Electricity connection coverage is comparatively 
better at 90%. 

Financial conditions reveal sharp economic vulnerability. A striking 76.33% of 
households earn between  `5,000 and  `15,000 per month, while 8.82% survive on 
less than  `5,000, placing the overwhelming majority in low-income and unstable 
earning brackets. Debt is widespread, with 64.46% of families indebted, and 
44.34% carrying loans exceeding  ̀ 20,000. Borrowing is generally a method of crisis 
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coping: 38.17% borrow for house repair or construction, 12.03% for healthcare, and 
10.37% for marriage-related expenses, among other necessities. Critically, 53% of 
loans come from informal sources, including moneylenders (12.69%) and friends or 
relatives (13.18%), while only 2.74% access bank credit, reflecting systemic financial 
exclusion and dependence on high-interest informal markets. 

Access to social security is limited and uneven. Although 54% of households benefit 
from the Public Distribution System (PDS), a substantial 34.75% report having access 
to no welfare scheme. Only 3.5% have health insurance coverage, 8.23% receive 
widow pensions, and 7.73% benefit from LPG subsidy schemes, demonstrating 
serious policy-exclusion gaps. This limited welfare reach is particularly concerning 
given the already precarious economic base of respondents and the heightened 
risks imposed by climate change. 

Chennai, Chengalpattu and Tiruvannamalai, Tamil Nadu
In Tamil Nadu, survey was conducted among urban working poor households 
situated mainly in the northern coastal belt of the state, especially around Chennai 
and adjoining districts of Tiruvannamalai and Chengalpattu. Gender representation 
among respondents is female-majority with 85.54% of respondents being women.

Educational attainment highlights structural challenges in human capital formation. 
Even among respondents with educational exposure, limited schooling is an issue. 
9% of respondents were currently engaged in education mostly in higher secondary 
and college level. Among those who have completed formal education 19.88% have 
studied up to Class 8, 15.06% have completed Class 10, and 8.43% percent completed 
higher secondary education. Taken together, the dataset shows that while 
literacy exposure is widely present, access to higher secondary, skill-focused or 
university education remains extremely limited, systematically narrowing livelihood 
opportunities and confining most households to informal, labour-intensive and low-
wage work.

Livelihood patterns illustrate this dependency on informal economic engagement. 
The three most dominant occupation streams shape the livelihood economy of 
respondents. The largest group consists of domestic workers (33.13%), followed 
by street vendors (24.10%), and other informal work (14.46%) covering a mix of 
casual service labour, petty trade and unclassified informal economic activities. 
Additional significant though smaller groups include petty shop owners (7.23%) 
and construction workers (5.42%), sanitation workers (4.22%) and home-based 
workers (3.01%). Together, these patterns demonstrate that almost all respondents 
depend on insecure informal livelihoods exposed to seasonal fluctuations, market 
uncertainty and absence of formal labour protections.
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Housing presents a revealing combination of tenure security and structural fragility. 
While 43.37% of respondents live in their own houses, a significant 32.53% reside 
in temporary housing, and 20.48% in rented accommodation. This indicates that 
even where households have nominal ownership, structural insecurity remains 
high. When structural condition is assessed, 43.98% of houses are kutcha (non-
permanent), 37.95% are permanent, and 18.07% semi-permanent, showing that a 
large proportion of respondents live in vulnerable structures susceptible to weather 
damage and deterioration. Basic services reinforce this insecurity. For sanitation, 
34.94% depend on public, water-connected toilets, 25.30% use community toilets, 
25.30% use private toilets, and 13.25% still practice open defecation, indicating 
persistent gaps in independent sanitation security. 

Financial conditions are defined by modest and often fragile income bases. The 
highest concentration of households, around 39.76, earn between Rs. 5,001 and Rs. 
10,000 per month, followed closely by 38.55% earning between Rs. 10,001 and Rs. 
25,000. Meanwhile, 19.88% survive on up to Rs. 5,000 per month, and only 1.2% earn 
Rs. 25,001–50,000, with 0.6% above Rs. 50,000. These numbers reflect a population 
operating overwhelmingly within low-income survival thresholds in an increasingly 
expensive urban context. Debt reinforces this fragility. 21.08% owe above Rs. 1 lakh, 
14.46% owe between Rs. 50,000 and 1 lakh, 22.89% owe Rs. 20,000–50,000, another 
12.05% owe Rs. 10,000–20,000, and 15.06% owe less than Rs. 10,000. These figures 
indicate that debt is widely present, often substantial, and likely linked to coping 
with livelihood shocks, housing repair, healthcare costs and essential consumption 
needs rather than investment-led borrowing.

Access to social security and entitlements is both significant and fragmented. The 
single largest welfare support is PDS/Ration, accessed by 84.34% of respondents, 
serving as a crucial food security anchor. Other welfare measures also play a vital 
role. For example, 37.35% benefit from health insurance, 7.83% receive ICDS / Mid-
day Meal support, and 8.43% access LPG support. Smaller and negligible share 
of respondents access welfare benefits such as widow pension, labour welfare 
schemes and old-age pensions. This shows that although Tamil Nadu demonstrates 
stronger multi-scheme welfare penetration compared to several other states, 
coverage remains uneven and insufficiently comprehensive, particularly for 
employment, health, housing and income security.

Lucknow and Jhansi, Uttar Pradesh 
The Uttar Pradesh survey captures the socio-economic conditions of low-income 
households concentrated primarily in two urban centres of Lucknow and Jhansi. 
Housing conditions illuminate structural vulnerability. In terms of tenure, 45.55% 
of respondents live in their own houses, but a substantial 23.04% live in leased 
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housing and 17.8% in rented accommodation, while 12.04% reside in temporary 
housing arrangements, demonstrating significant housing insecurity even within 
nominal ownership contexts. Structural quality of housing reveals stark fragility: 
49.21% of houses are kutcha or non-permanent, 34.03% permanent, and 16.75% 
semi-permanent, meaning over half the population lives in structurally weak and 
risk-prone dwellings. Basic services mirror this vulnerability. Access to sanitation 
is deeply inadequate. 51.31% still practice open defecation, while only 25.13% report 
access to private toilets, and 19.9% depend on community toilets. Smaller shares 
rely on public facilities. Together, these indicators reveal a high-exposure built 
environment marked by insecure tenure, weak housing structures and insufficient 
sanitation infrastructure, all of which combine to reinforce everyday physical and 
health risks.

Educational status indicates layered disadvantage that shapes livelihood 
opportunity. Three distinct education experiences define the respondent profile. 
First, a very large section has either never attended school (44.5%) or has extremely 
limited schooling exposure with only 14.14% studied only below 5th class. Second, 
10.47% completed 5th standard 18.32% completed only up to 8th standard, showing 
significant early dropout and truncated learning trajectories. Only small minorities 
progressed further, 3.66% completed 10th class and 2.09% completed 12th class, 
with tertiary education confined to negligible fractions. Together, these trends 
show that over 87 percent of respondents possess only primary or lower-middle 
schooling or no education at all. These restricted education outcomes significantly 
narrow livelihood possibilities and reinforce long-term cycles of informal 
employment dependence.

Livelihood patterns reflect this constrained educational foundation and reveal 
overwhelming dependence on insecure informal work. The single largest group 
comprises domestic workers (39.79%), followed by construction workers (31.94%), 
indicating strong reliance on gendered household labour and physically demanding 
daily wage urban labour. A third major group consists of waste workers (24.08%), 
among the most socially stigmatised occupations. Very small minorities are home-
based workers, unpaid workers or engaged in office jobs or street vending, each 
forming only around 1 percent of the respondent base. 

Financial conditions indicate low incomes with 22.51% households earning less 
than Rs 5,000, 36.65% earning between Rs 5,001-Rs 10,000 and 39.79% earning 
between Rs 10,001 and Rs 25,000. Data on borrowing reasons provides an indirect 
lens into financial pressure. Among respondents linked to borrowing, the most 
common expenditure drivers include marriage expenses (16.23%), consumption 
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needs (15.71%) and health care costs (11.52%), while 4.19% borrow for livelihood 
investment and 2.09% for house construction or repair. These borrowing reasons 
illustrate economic stress tied not to discretionary expenditure but to culturally 
obligatory costs, essential consumption, and health shocks — signalling a financially 
fragile population dependent on informal or small-scale credit simply to maintain 
survival stability.

Access to social security and entitlements plays a crucial buffering role, yet 
coverage remains partial and uneven. The single largest welfare net is PDS/Ration, 
accessed by 85.86% of respondents, functioning as the core food security anchor. 
11.52% benefit from LPG / Kitchen fuel support, and 9.42% health insurance. 
However, 10.99% have no access to any social protection, and negligible to none 
access pension, employment support or schemes for various marginalised groups. 
This means while ration coverage is substantial and forms the backbone of welfare 
support, comprehensive multilayered protection — including assured employment, 
health risk protection, income security, housing support and pension coverage — 
remains largely fragmented or absent for most households.

Pithoragarh, Uttarakhand
The Uttarakhand survey covers an overwhelmingly urban working population 
residing in and Pithoragarh and Pauri Garhwal districts. The social composition of 
respondents reflects entrenched structural inequality: Scheduled Castes constitute 
the largest group at 42.21%, followed closely by General Category at 40.91%, while 
OBCs account for 7.14% and Scheduled Tribes account for 4.55%. The respondents 
also show a very high internal rootedness, with 90.91% reporting belonging to their 
ancestral towns, indicating that urban poverty in Uttarakhand is not driven primarily 
by incoming migrant populations but by structural deprivation among long-settled 
communities themselves.

Education patterns illustrate an interesting contrast between basic educational 
progress and continued structural limitation. Schooling outcomes show 33.77% 
completed 10th class, 20.78% completed 8th, and 19.48% completed 12th standard, 
forming the core educational base of respondents. Additionally, 11.69% completed 
only up to 5th class, while 4.55% never attended school, and 3.25% remained 
below 5th education level. Tertiary education exposure remains extremely limited, 
with only 2.60% reaching undergraduate level and 0.65% postgraduate and 
above. These figures suggest that while Uttarakhand respondents demonstrate 
higher school completion levels than many other surveyed states, the sharp drop 
beyond secondary education constrains access to formal, skilled or higher-paying 
employment, pushing most respondents into informal sector livelihoods.

Study Design and Methodology
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Livelihood patterns reflect this restricted labour absorption capacity. The 
single largest occupational category comprises construction workers (32.47%), 
representing physically intensive, contract-based labour deeply vulnerable to 
seasonal fluctuations. This is followed by petty shop owners (15.58%), home-based 
workers (10.39%) and street vendors (8.44%) indicating engagement in micro-
retail and survival-based local commerce. While domestic workers account for 
6.49%, another 24.68% are engaged in other informal work highlighting a broad 
dependence on miscellaneous unregulated employment streams. Formal sector 
engagement is extremely small, with office jobs below 1%, underscoring that 
overwhelming majorities of respondents operate entirely within insecure and 
unprotected informal livelihoods.

Housing conditions reveal that a very large proportion of respondents live in rented 
housing (82.47 %), while only 15.58% live in their own houses, and 1.95% report 
other forms of tenure. However, in terms of housing structure quality, 67.53% live 
in permanent houses, 28.57% in semi-permanent structures, while only 3.9% live in 
kutcha non-permanent housing. Access to sanitation and water facilities presents 
further indicator of uneven infrastructural security. 64.94% use private water-
connected toilet facilities, 27.27% depend on public water-connected toilets, while 
5.19% use community toilets, and 2.6% still practice open defecation. These figures 
highlight reasonably strong basic service access compared to several other states, 
but still reveal a share of households without independent sanitation dignity or 
stable infrastructure.

Financial conditions are shaped by low and clustered income realities. The largest 
group of respondents, 53.9%, falls in the Rs. 10,001 to Rs. 25,000 monthly income 
bracket, followed by 31.82% earning between Rs. 5,001 and Rs. 10,000. These figures 
position the majority of households within low and lower-middle income categories, 
meaning that while they may not be at absolute subsistence levels, they live under 
constant financial stress shaped by rent commitments, healthcare costs, children’s 
education expenses, and livelihood uncertainty. 

Access to social security and entitlements plays a critical buffering role, and the 
respondents reflect layered though uneven inclusion. The largest coverage is 
provided by PDS/Ration (79.87%), followed by health insurance (46.75%) and LPG/
Kitchen Fuel subsidy (31.17%). Around 16.88% respondents have access to old 
age pension, 11.69% access Scholarship/Children’s Education Assistance and 
10.39% access Labour Welfare schemes. Overall, while Uttarakhand demonstrates 
comparatively strong multi-scheme inclusion compared to several other states, 
social protection remains partial rather than universal, particularly regarding 
employment security, cash support and comprehensive risk protection.
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Chapter 3 

Findings from the Field

Perceived Changes in Weather Patterns and 
Incidence of Extreme Weather Events

The data on extreme weather events reported by households across surveyed states 
reveals a highly uneven but deeply concerning pattern of climate stress, with most 
regions experiencing at least one dominant hazard at very high prevalence. Irregular 
rainfall is the most widely experienced phenomenon across almost all states, with 
particularly alarming incidence in Himachal Pradesh (95.5%), Meghalaya (96.36%), 
Assam (73.76%), Madhya Pradesh (75.94%), Karnataka (72.78%), Uttarakhand 
(74.03%), Tamil Nadu (74.7%) and Jammu & Kashmir (74.5%). This indicates a 
strong nationwide disruption of monsoon reliability, with severe implications for 
agriculture, water security, and livelihoods dependent on predictable weather.

States Irregular 
Rainfall

Cloudburst/
Flash floods 
(hilly areas)

Flood/Storm 
Surges (Coastal/ 

Plains)

Landlside Extreme Heat/ 
Prolonged High 
Temperatures

Others

Assam 73.76 33.33 80.85

Himachal 
Pradesh

95.5 82.5 94 68 13

Jammu & 
Kashmir

74.5 53.5

Karnataka 72.78 5.70 72.15

Madhya 
Pradesh

75.94 33.49 32.08

Meghalaya 96.36

Odisha 40 99 63

Rajasthan 18 65.3 16.8

Tamil Nadu 74.7 37.35 34.34

Uttar Pradesh 48.69 11.52 60.21

Uttarakhand 74.03 64.29 79.87 33.12

Incidence of Extreme Weather Event in the past 3 years  
(Percentage of households reported)
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Floods and storm surges show extremely high reporting from coastal and flood-
prone regions. Odisha records the highest flood exposure at 99%, while Assam 
(80.85%) and Uttarakhand (79.87%) also report substantial flood experience. 
Himachal Pradesh similarly shows very high exposure (94%), reflecting the 
increasing intensity of rainfall and hydrological disasters even in mountainous 
regions. Correspondingly, cloudburst and flash flood exposure is highest in Himachal 
Pradesh (82.5%) and Uttarakhand (64.29%), confirming heightened vulnerability of 
Himalayan ecosystems.

Landslides are concentrated in hilly terrains with Himachal Pradesh (68%) and 
Uttarakhand (33.12%) reporting high incidence, while flood-linked erosion is 
notable in Assam. Extreme heat shows its strongest footprint in Rajasthan (65.3%), 
Karnataka (72.15%), Tamil Nadu (34.34%), Uttar Pradesh (60.21%) and Madhya 
Pradesh (33.49%), highlighting intensifying heat stress particularly in semi-arid and 
urbanised states. “Other” extreme events such as storms, hail, and wind hazards 
also significantly affect Madhya Pradesh (32.08%) and Rajasthan (16.8%).

Overall, the data underscores that every state is facing strong climate shocks but of 
differing dominant types: Himalayan states are experiencing intense rainfall, flash 
floods, and landslides; coastal and riverine states face severe flooding; and inland 
plains face growing heat extremes. This clearly demonstrates the expanding human 
experience of climate change across India and highlights the need for region-
specific resilience strategies.

Across the states, a clear pattern emerges of households consistently perceiving 
climate conditions as becoming hotter, more erratic and seasonally disrupted 
across most surveyed states. In terms of temperature, an overwhelming majority of 
respondents across regions report an increase in average daily temperatures and 
a rise in the number of extremely hot days. This perception is most pronounced 
in Uttarakhand (100% reporting higher average temperatures and 94.16% more 
extremely hot days), Himachal Pradesh (94.5% and 93%), Tamil Nadu (92.77% and 
93.98%), Madhya Pradesh (86.32% and 90.57%) and Assam (82.98% and 87.23%). 
Even in states with slightly lower values such as Karnataka and Uttar Pradesh, more 
than two-thirds of households share similar experiences. Alongside this warming 
trend, most states—except Meghalaya and Karnataka—report a decline in extremely 
cold days, reinforcing a narrative of overall thermal intensification and diminishing 
cold season experiences.

Rainfall perceptions present a contrasting but equally revealing picture of climatic 
instability. Himalayan states such as Himachal Pradesh (96.5% reporting increased 
rainfall and 94.5% reporting more heavy rainfall days) and Uttarakhand (70.13% and 
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55.19%) reflect strong experiences of intensifying rainfall and increased flooding, 
aligning with broader scientific assessments of heightened monsoon aggression 
in mountain ecosystems. Conversely, semi-arid and central states such as Madhya 
Pradesh (86.32% perceive declining rainfall) and Uttar Pradesh (65.97%) report 
significant drying patterns, along with Karnataka where almost 60% perceive falling 
annual rainfall. Meghalaya stands out starkly, with 100% of respondents reporting 
declining rainfall and 96.36% reporting fewer heavy rainfall days, indicating a strong 
shift towards drier conditions even within a traditionally high-rainfall region. Tamil 
Nadu presents a different trajectory, with 68.67% perceiving higher rainfall and 
nearly three-fourths reporting intensified heavy rainfall, accompanied by 74.1% 
noticing more flood days.

States Increase in 
Average Daily 
Temperatures

Increase in  
Number of 

Extremely Hot 
Days

Decrease in  
Number of 

Extremely Hot 
Days

Increase in 
Number of 

Extreme Cold 
Days

Decrease in 
Number of 

Extreme Cold 
Days

Assam 82.98 87.23 3.55 9.93 75.18

Himachal Pradesh 94.5 93 6 22 73.5

Karnataka 69.62 72.78 22.78 54.43 38.61

Madhya Pradesh 86.32 90.57 5.19 15.09 82.55

Meghalaya 63.64 52.73 45.45 81.82 14.55

Tamil Nadu 92.77 93.98 6.02 62.05 28.31

Uttar Pradesh 67.54 64.92 31.94 30.37 64.4

Uttarakhand 100 94.16 5.19 10.39 87.01

Perceived Changes in Temperature Patterns Over Last 7 Years  
(Percentage of Households Reported)

States Increase in 
Annual Total 

Rainfall

Decrease 
in Annual 
Rainfall

Increase in 
Number of Heavy 

Rainfall Days

Decrease in 
Number of Heavy 

Rainfall Days

Increase in the 
number of days 

with flooding

Assam 24.82 43.26 25.53 39.72 21.99

Himachal Pradesh 96.5 3.5 94.5 4.5 78

Karnataka 37.34 59.96 40.51 55.06 15.82

Madhya Pradesh 10.38 86.32 30.19 51.89 6.60

Meghalaya 0 100 3.64 96.36 0

Tamil Nadu 68.67 29.52 72.89 24.70 74.1

Uttar Pradesh 27.75 65.97 32.98 57.07 26.18

Uttarakhand 70.13 27.92 55.19 39.61 58.44

Perceived Changes in Rainfall Patterns Over Last 7 years 
(Percentage of Households Reported)
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Seasonal patterns further reinforce the perception of climatic disruption. A very 
high proportion of households across states feel that summers are becoming 
longer, with particularly high responses in Himachal Pradesh (90%), Tamil Nadu 
(89.16%), Assam (87.94%), Karnataka (72.15%) and Uttarakhand (66.88%). At 
the same time, a majority in most states perceive a shortening of winter, most 
sharply in Assam (77.3%), Uttar Pradesh (70.68%), Uttarakhand (61.04%), Tamil 
Nadu (60.24%) and Himachal Pradesh (59%). Monsoon seasonality appears highly 
altered, with Himachal Pradesh (96.5%) and Madhya Pradesh (82.55%) reporting 
lengthening monsoons, while Karnataka (61.39%), Uttar Pradesh (64.4%) and 
Meghalaya (96.36%) report shortening. Collectively, these perceptions depict a 
lived experience of climate change where heat is intensifying, rainfall patterns are 
fragmenting between excess and deficit depending on geography, and seasonal 
rhythms are losing predictability—deeply affecting livelihoods, ecosystems and 
everyday life across diverse climatic zones.

States Increase 
in Length 

of Summer 
Season 

Decrease 
in Length 

of Summer 
Season

Increase 
in Length 
of Winter 
Season

Decrease 
in Length 
of Winter 
Season

Increase in 
Length of 
Monsoon 
Season

Decrease 
in Length 

of Monsoon 
Season

Assam 87.94 4.26 16.31 77.3 22.7 39.01

Himachal Pradesh 90 7.5 38 59 96.5 2.5

Karnataka 72.15 25.32 55.06 38.61 18.35 61.39

Madhya Pradesh 67.92 28.3 10.38 86.32 82.55 10.85

Meghalaya 7.27 92.73 90.91 9.09 1.82 96.36

Tamil Nadu 89.16 10.84 29.52 60.24 68.67 29.52

Uttar Pradesh 49.74 43.46 20.94 70.68 28.27 64.4

Uttarakhand 66.88 32.47 30.52 61.04 65.58 33.12

Perceived Changes in Seasonal Patterns Over Last 7 Years 
(Percentage of Households Reported)

The data indicate a clear and widespread perception of intensifying and increasingly 
erratic climate conditions across Indian states. Households consistently report 
rising temperatures, with large majorities across almost all states experiencing 
higher average daily temperatures and a growing number of extremely hot days, 
accompanied by a reduction in extremely cold days. This perceived warming trend 
aligns with strong reporting of extreme heat events in states such as Rajasthan, 
Karnataka, Tamil Nadu, Uttar Pradesh and Madhya Pradesh. Simultaneously, rainfall 
behaviour is widely seen as disrupted: Himalayan and flood-prone regions such as 
Himachal Pradesh, Assam, Uttarakhand and Odisha experience heightened heavy 
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rainfall, floods and flash floods, while central and semi-arid states such as Madhya 
Pradesh, Uttar Pradesh, Karnataka and Meghalaya observe declining rainfall, 
reduced heavy rainfall days and indications of drying conditions. Seasonal patterns 
are also perceived as shifting significantly, with longer summers, shorter winters, 
and altered monsoon durations, varying between prolonged rainfall seasons in some 
areas and shortened ones in others. Together, these findings suggest that climate 
variability is no longer episodic but has become a sustained lived experience across 
regions, manifesting as either intensified flooding and landslides in mountainous 
and coastal zones or increasing heat stress and rainfall deficits in inland plains, with 
serious implications for livelihoods, health, and environmental stability.

Impact of Extreme Weather Events on Housing 
The data highlights stark inter-state differences in the extent of housing 
damage due to climate-related events, revealing how vulnerability is mediated 
by geography, exposure, and socio-economic resilience. Odisha and Tamil Nadu 
stand out with exceptionally high proportions of partially and severely damaged 
or collapsed houses. In Odisha, only 9.33% of households report no damage, while 
an overwhelming 78.67% experience partial damage and 12% face severe damage 
or collapse. This pattern reflects the state’s repeated exposure to cyclones, storm 
surges, and intense rainfall, which recurrently disrupt built environments and 
disproportionately affect poorer housing typologies. Tamil Nadu shows a similar 
pattern, with only 25.9% reporting no damage and a relatively high 55.49% partial 
and 18.61% severe damage, resonating with the region’s exposure to coastal storms, 
floods, and extreme rainfall events.

By contrast, states such as Himachal Pradesh and Assam, though highly climate 
vulnerable, display different damage profiles. Himachal Pradesh reports 90.5% 
households with no housing damage and only 2% severe damage or collapse. This 
does not imply low climate stress; rather, the pattern suggests more episodic 
disasters such as landslides and extreme rainfall events that, while devastating, 
may be geographically concentrated rather than uniformly affecting housing stock. 
Assam shows 76.6% households with no damage and 4.26% severe collapse, yet its 
19.14% partially damaged category reflects the recurrent flooding and erosion that 
gradually erode housing integrity rather than causing immediate collapse.

Uttarakhand presents an intermediate profile with 70.13% reporting no damage 
but 12.33% severe damage—one of the highest severe damage shares in the 
table—consistent with the Himalaya’s susceptibility to landslides, flash floods, and 
cloudbursts that can completely destroy housing in fragile slope environments. 
Collectively, these variations underscore that climate vulnerability is not uniform: 

Findings from the Field
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coastal and cyclone-prone states witness widespread, repeated structural 
weakening, while mountainous states face high-impact, localized catastrophic 
loss.

The broader analysis in the accompanying study emphasises that such housing 
losses intersect with social marginality, informality of settlements, limited adaptive 
capacity, and uneven governance support. Damage to housing is therefore not only 
a physical loss but also a justice issue, deepening displacement, indebtedness, 
livelihood disruption, and psychological insecurity among already vulnerable urban 
and peri-urban populations. The uneven pattern of damages highlights the urgency 
of region-specific, justice-oriented adaptation, resilient housing design, and 
stronger social protection systems to address climate-induced loss and damage. 

The data on the estimated cost of repairing damaged houses across states reveals 
a clear gradient of financial burden that reflects both the severity of climate-
related housing damage and the socio-economic and structural vulnerability of 
households. Assam and Uttarakhand stand out as states where housing damage 
translates into extremely high repair expenditure. In Assam, only 9.09 percent of 
affected households report repair costs below  `10,000, while nearly 40 percent 

States No Damages Partial Damages Severely Damaged/ 
Collapsed

Assam 76.6 19.14 4.26

Himachal Pradesh 90.5 7.5 2

Odisha 9.33 78.67 12

Tamil Nadu 25.9 55.49 18.61

Uttarakhand 70.13 17.54 12.33

Extent of Damages to Housing (% of Households)

States Less than 
Rs 10,000

Rs 10,000 to 
Rs 20,000

Rs 20,000 to 
Rs 50,000

Rs 50,000 to 
Rs 1 lakh

Above Rs 1 
lakh

Count of 
Observations

Assam 9.09 9.09 18.18 24.24 39.39 33

Himachal Pradesh 21.05 10.53 31.58 15.79 21.05 19

Odisha 49.26 12.5 15.44 16.91 5.88 136

Tamil Nadu 17.89 8.94 42.28 20.33 10.57 123

Uttarakhand 2.17 2.17 0 13.04 82.61 38

Cost of repairing damaged houses 
(% of households with house damages)
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require more than  `1 lakh to restore their homes. A further 24.24 percent fall in the  
`50,000– `1 lakh bracket, indicating that almost two-thirds of affected households 
face major financial stress in repairing their homes. This suggests substantial 
structural damage, likely linked to repeated flooding, erosion, and prolonged water 
exposure that undermine housing foundations rather than causing surface-level 
deterioration.

Uttarakhand presents an even sharper pattern of high-cost recovery. Only 2.17 
percent of households report repair costs below  `10,000 and another 2.17 percent 
fall in the  `10,000– `20,000 range, while a striking 82.61 percent report repair 
expenditure above  `1 lakh. This extremely high-cost burden aligns with the nature 
of housing damage in mountainous terrain, where landslides, flash floods, and 
slope failures tend to destroy or seriously compromise buildings, often requiring 
reconstruction rather than small repairs. This also suggests deeper implications for 
displacement, indebtedness, and prolonged insecurity among affected households.

Himachal Pradesh displays a more distributed repair cost structure, although a 
notable share still reports high financial stress. About 21.05 percent incurred costs 
above  ̀ 1 lakh, while 15.79 percent fall in the ̀ 50,000– ̀ 1 lakh category. Yet a sizeable 
31.58 percent report mid-range repair costs between `20,000 and  `50,000, which 
suggests moderate but still significant structural repair needs. The relatively 
balanced distribution reflects varied intensities of climate-induced housing 
impacts, from partial damages to severe structural compromise.

Tamil Nadu and Odisha stand in contrast, with a significant proportion of households 
incurring lower to moderate repair costs, reflecting widespread but relatively less 
catastrophic damage. In Odisha, 49.26 percent of affected households report 
repairs below `10,000 and only 5.88 percent exceed `1 lakh, indicating more 
frequent but less structurally devastating damage, possibly linked to roof, wall, and 
waterlogging-related deterioration. Tamil Nadu also shows a dominant mid-range 
burden, with 42.28 percent of households reporting `20,000–`50,000 in repair 
expenses and only 10.57 percent exceeding `1 lakh, despite its high exposure to 
cyclones and floods.

The data on the proportion of households that have completed the repair of climate-
damaged housing highlights stark inter-state disparities in recovery capacity, 
institutional support, and household resilience. Tamil Nadu stands out with the 
highest proportion of completed repairs at 60 percent, suggesting comparatively 
better access to financial resources, stronger governance mechanisms, more 
effective disaster response frameworks, or greater state-level support for post-
disaster reconstruction. This relatively high completion rate may also reflect 
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the presence of more mature disaster management institutions due to Tamil 
Nadu’s repeated exposure to cyclones and urban flooding, which has gradually 
strengthened both state systems and community preparedness.

Odisha records a moderate recovery profile, with 32 percent of households reporting 
completed repairs. While this is significantly lower than Tamil Nadu, it still indicates 
a reasonable level of reconstruction progress despite the state experiencing 
recurrent and often widespread climate shocks. However, the fact that nearly two-
thirds of affected households have not completed repairs underscores persistent 
financial constraints, bureaucratic delays, or limits in institutional coverage, which 
continue to slow full housing recovery for vulnerable groups.

In sharp contrast, Assam, Himachal Pradesh, and Uttarakhand show deeply 
constrained recovery, with only 12 percent, 6 percent, and 5 percent of households 
respectively able to complete repairs. These extremely low completion rates point 
to structural barriers such as high reconstruction costs, limited financial assistance, 
difficult terrain, or protracted livelihood insecurity that prevents households from 
prioritizing or financing repairs. In mountain states like Himachal Pradesh and 
Uttarakhand, reconstruction is often technically complex and expensive, especially 
where damage is linked to landslides, flash floods, or slope instability. In Assam, 
recurrent flooding and erosion may discourage or delay rebuilding due to continuing 
risk and uncertainty.

The scenario on households receiving compensation for climate-induced housing 
damage reveals a deeply uneven and generally inadequate landscape of state 
support across the surveyed states. Tamil Nadu records the highest proportion 
of households receiving compensation at 18 percent, which, although still far 
from universal coverage, indicates comparatively better state responsiveness, 
institutional outreach, and policy implementation in post-disaster recovery. Tamil 
Nadu’s relatively higher compensation coverage may also reflect stronger disaster 
governance frameworks, prior experience in managing cyclones and floods, clearer 
administrative procedures, and more established mechanisms for identifying and 
supporting affected households.

Odisha follows at a modest 5 percent, which is strikingly low given the state’s 
extremely high levels of reported housing damage and frequent exposure to 
cyclones, floods, and storm surges. This low compensation rate suggests a 
significant disconnect between vulnerability and state support, potentially due to 
challenges in beneficiary identification, procedural complexities, delays in fund 
disbursement, or insufficient allocation of financial resources for post-disaster 
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recovery. The consequence is that the burden of reconstruction remains largely 
privatized, falling disproportionately on poor households who already experience 
economic precarity.

The situation is even more concerning in Assam, Himachal Pradesh, and 
Uttarakhand, where compensation coverage is almost negligible—2 percent in 
Assam and zero reported compensation in Himachal Pradesh and Uttarakhand. 
These figures signal major institutional and governance gaps, particularly in fragile 
ecological regions where the cost and complexity of repairing damaged homes 
are significantly higher. In the mountain states, the absence of compensation is 
especially alarming given the high incidence of severe and irreversible structural 
damage resulting from landslides, flash floods, and slope failures.

Disruption to Livelihood 
The distribution of livelihood days lost due to extreme weather events reveals 
significant variation in the duration and intensity of economic disruption across 
states, reflecting differing climate risks, livelihood structures, and resilience 
capacities. States such as Jammu & Kashmir and Karnataka show the most 
severe livelihood disruptions, with 59.5 percent and 62.66 percent of households 
respectively losing more than two months of work. In Jammu & Kashmir, the near 
absence of short-duration loss and the concentration of prolonged disruption 
suggest events that are not only severe but also long-lasting, potentially linked to 
extended cold spells, floods, or snow-induced disruptions that immobilize economic 
activity. Karnataka’s pattern indicates that climate impacts may intersect with 
urban informal livelihoods and prolonged droughts or heat-related disruptions that 
significantly delay recovery.

Himachal Pradesh, Tamil Nadu, Rajasthan, and Uttar Pradesh also show high 
proportions of prolonged livelihood loss, each with around 40–48 percent of 
households reporting disruptions exceeding two months. These figures point to 
sustained climate shocks such as landslides, flooding, and prolonged heat stress 
that continue to hinder work opportunities and income security over extended 
periods. In contrast, states like Meghalaya and Odisha exhibit predominantly short-
duration livelihood impacts. In Meghalaya, 78.18 percent report losing up to 15 days, 
with virtually no households facing losses beyond two months, suggesting quick 
recovery after climate events or a livelihood base that is less structurally disrupted. 
Odisha similarly shows 90 percent experiencing short-duration disruption, despite 
high exposure to extreme events, indicating either more resilient livelihood systems, 
stronger social support, or quicker restoration of economic activity.

Findings from the Field
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States Up to 15 Days 15 Days to 1 Months 1 to 2 Months More than 2 Months

Assam 44.68 23.4 5.67 26.24

Himachal Pradesh 25.5 13 19 42.5

Jammu & Kashmir 0 0 40.5 59.5

Karnataka 9.49 12.66 15.19 62.66

Madhya Pradesh 33.02 28.30 17.45 21.23

Meghalaya 78.18 16.36 5.45 0

Odisha 90 4.67 2 3.33

Rajasthan 18 15 19 48

Tamil Nadu 12.05 17.47 22.29 48.19

Uttar Pradesh 27.23 11.52 20.94 40.31

Uttarakhand 14.29 23.38 30.52 31.82

Number of Days of Livelihood due to Extreme Weather Events  
(0% of Households)

Assam, Madhya Pradesh, and Uttarakhand display mixed disruption profiles, with 
noticeable shares across categories. Assam reflects both short-term and prolonged 
effects, while Madhya Pradesh shows a relatively balanced distribution, although 
the majority experience losses under a month. Uttarakhand shows considerable 
disruption in the medium-term range, with 30.52 percent losing one to two months 
of work and 31.82 percent more than two months, aligning with the complexities of 
mountainous terrain where repair, mobility, and economic restart are often delayed.

Overall, the data underlines that climate shocks translate into differentiated 
economic vulnerabilities. Prolonged livelihood disruption deepens poverty risks, 
drives indebtedness, and erodes resilience, while even shorter-term disruptions 
accumulate to undermine economic stability. These findings reinforce the need 
for state-specific livelihood protection measures, social security, and adaptive 
planning to support workers facing climate-induced livelihood precarity.

The data on the number of days of reduced livelihood due to extreme weather events 
reveals important inter-state variations in the depth and persistence of economic 
disruption, even where livelihoods are not completely halted. In several states, a 
significant proportion of households report reductions lasting beyond two months, 
pointing to sustained and structural livelihood distress linked to climate shocks 
rather than short-term interruptions. Tamil Nadu records the highest share of 
households experiencing prolonged reduction, with 54.22 percent reporting more 
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Number of days of Reduced livelihood due to Extreme Weather Events  
 of Households)

States Up to 15 Days 15 Days to 1 Months 1 to 2 Months More than 2 Months

Assam 49.65 10.64 4.26 35.46

Himachal Pradesh 16.5 9.5 26 48

Jammu & Kashmir

Karnataka 8.86 17.09 36.71 37.34

Madhya Pradesh 35.38 27.36 16.51 20.75

Meghalaya 60 21.82 12.73 5.45

Odisha

Rajasthan

Tamil Nadu 9.04 15.06 21.69 54.22

Uttar Pradesh 19.37 18.85 35.08 26.7

Uttarakhand 14.29 33.12 35.06 17.53

than two months of reduced livelihood and a further 21.69 percent affected for one 
to two months. This pattern suggests long-lasting disruptions, likely associated 
with recurrent floods, cyclones, and prolonged rainfall impacts that slow economic 
recovery and depress work opportunities, particularly in informal and precarious 
sectors.

Himachal Pradesh shows a similarly severe profile, with 48 percent of households 
experiencing more than two months of reduced livelihood and 26 percent reporting 
one to two months of impact. This aligns with the characteristics of mountain 
hazards where landslides, flash floods, or infrastructure collapse can disrupt 
mobility, markets, and employment for extended periods. Karnataka also presents a 
high concentration of medium to long-term livelihood reduction, with 36.71 percent 
of households facing one to two months of reduced income and 37.34 percent 
affected for more than two months. This indicates that climate stresses—whether 
droughts, heat extremes, or flooding—are translating into prolonged economic 
strain rather than temporary shocks.

In contrast, Meghalaya reflects a relatively short-duration livelihood impact, with 
60 percent of households reporting reductions lasting up to 15 days and only 5.45 
percent experiencing reductions beyond two months. This suggests either a 
quicker recovery of livelihood activities or less structural disruption to employment 
systems despite exposure to heavy rainfall. Assam displays a dual pattern: while 
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49.65 percent report short-term reductions of up to 15 days, a substantial 35.46 
percent still face impacts beyond two months, indicating that recurrent flooding 
and erosion create both immediate and lingering economic stress.

Madhya Pradesh and Uttar Pradesh present more balanced distributions across 
categories, indicating varying levels of vulnerability within populations. In Madhya 
Pradesh, 35.38 percent experience short-term impacts, while a combined 37.26 
percent fall within one month to over two months of reduced livelihood, highlighting 
uneven resilience capacities. Uttar Pradesh also shows notable medium-term 
disruption, with 35.08 percent affected for one to two months and 26.7 percent for 
longer than two months.

Overall, the data underscores that climate-induced livelihood reduction is not only 
widespread but often prolonged, eroding household income stability, deepening 
indebtedness, and weakening adaptive capacity. States with high long-duration 
impacts require stronger livelihood protection, social security support, faster post-
disaster recovery mechanisms, and climate-resilient employment strategies to 
prevent climate shocks from translating into chronic economic vulnerability.

Impact on Health, Education and Well Being
The data on the incidence of illness linked to extreme weather events reveals a 
complex pattern of climate-related health vulnerability across states, demonstrating 
how environmental stressors intersect with socio-economic conditions, public 
health infrastructure, and adaptive capacity. The distribution of illnesses shows 
notable variation in both prevalence and type of ailments, highlighting region-
specific risk exposures. While some states report relatively low illness incidence, 
others exhibit widespread climate-linked health burdens, underscoring the need 
for differentiated and context-sensitive policy responses.

A striking contrast emerges between states with relatively low reported illness 
incidence and those recording widespread health impacts. Himachal Pradesh, for 
example, shows 70.5 percent of households reporting no illness, with only modest 
proportions experiencing fever (13.5 percent), persistent cough or flu (7.5 percent), 
or vector-borne diseases (1 percent). This suggests either limited climatic health 
stress or relatively better resilience, possibly due to cooler climate conditions, lower 
heat exposure, and potentially better health awareness or service access. Similarly, 
Karnataka and Madhya Pradesh report relatively high shares of households without 
illness—62.66 percent and 61.32 percent respectively—although notable minorities 
still experience fever (19.62 percent in Karnataka and 17.45 percent in Madhya 
Pradesh) and respiratory or flu-related symptoms. These patterns may reflect 
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episodic but impactful climate events such as heat waves, floods, or heavy rainfall 
that trigger health disturbances without necessarily affecting the majority.

At the other end of the spectrum, Meghalaya and Tamil Nadu demonstrate 
extremely high levels of weather-related illness, indicating deep health vulnerability 
linked to climatic stress. Meghalaya reports zero households free from illness, 
meaning every surveyed household experienced some form of weather-related 
health impact. Fever is reported by 85.45 percent of households and persistent 
cough or flu by 49.09 percent, alongside notable shares reporting skin infections 
(9.09 percent) and other illnesses (18.18 percent). This clearly reflects the impacts 
of high rainfall, humidity, cold stress, and damp living environments that foster 
respiratory infections, viral fever, and skin ailments. Tamil Nadu shows a similarly 
alarming health burden: only 23.49 percent report no illness, while 56.63 percent 
suffered fever, 31.93 percent persistent cough or flu, 31.93 percent skin infections, 
and 11.45 percent heat stroke. The coexistence of heat stress and water-related 
illnesses illustrates Tamil Nadu’s exposure to multiple climate stresses—including 
heat waves, flooding, and waterlogging in urban areas—exacerbating both thermal 
and infectious disease risks.

Assam and Odisha also present significant weather-linked health vulnerability, 
albeit with distinctive illness profiles. In Assam, only 43.26 percent report no illness, 
while 38.3 percent experience fever, 30.5 percent report persistent respiratory 
symptoms, and 14.18 percent fall into the “other illnesses” category. This aligns with 

States None Fever Persistent 
Cough/ Flu

Heat 
Stroke

Skin 
Infection

Vector Borne 
Diseases

Other

Assam 43.26 38.3 30.5 2.13 6.38 2.23 14.18

Himachal Pradesh 70.5 13.5 7.5 0 0 1 7.5

Karnataka 62.66 19.62 11.39 1.9 5.06 1.9 23.41

Madhya Pradesh 61.32 17.45 6.6 1.42 1.42 6.6 5.19

Meghalaya 0 85.45 49.09 3.64 9.09 1.82 18.18

Odisha 44.67 37.33 2.67 0 4 1.33 10

Tamil Nadu 23.49 56.63 31.93 11.45 31.93 10.83 24.7

Uttar Pradesh 48.69 36.65 18.85 17.8 3.66 9.42 3.14

Uttarakhand 43.51 37.66 5.84 1.3 3.25 5.84 2.6

Incidence of Illness Due to Extreme Weather Events 
(% of Households)
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recurrent flooding, high humidity, and prolonged exposure to damp conditions, 
which contribute to respiratory problems, fever, and potentially waterborne disease 
risks. Odisha displays a similar structure with 44.67 percent reporting no illness 
and 37.33 percent suffering fever, though fewer report respiratory complications 
compared to Assam. These patterns reflect the overwhelming role of floods, 
cyclones, and extended water stagnation in shaping climate-health vulnerability in 
these regions.

Uttar Pradesh and Uttarakhand reflect intermediate vulnerability landscapes 
characterized by both moderate illness levels and notable high-risk categories. In 
Uttar Pradesh, 48.69 percent report no illness, but 36.65 percent experienced fever 
and 18.85 percent persistent cough or flu, alongside a striking 17.8 percent reporting 
heat stroke—highlighting severe heat stress and its health consequences in North 
Indian climatic conditions. Vector-borne disease prevalence (9.42 percent) further 
reflects stagnant water and urban-rural environmental conditions exacerbated by 
extreme weather. Uttarakhand, meanwhile, presents 43.51 percent without illness, 
but 37.66 percent report fever, alongside modest respiratory, heat-related, and 
vector-borne illness incidence, likely linked to instability from landslides, monsoon 
disruptions, and infrastructure limitations in mountainous terrain.

A key theme across the dataset is the strong correlation between extreme weather 
events and fever and respiratory illnesses, which are consistently the most prevalent 
forms of climate-linked morbidity across states. Heat stroke appears prominently in 
Tamil Nadu (11.45 percent) and Uttar Pradesh (17.8 percent), reflecting intensifying 
heat waves. Skin infections are notably high in Tamil Nadu and Meghalaya, likely 
linked to humidity, poor drainage, and post-flood exposure. Vector-borne diseases, 
while lower overall, remain present across several states, emphasizing ongoing risk 
in stagnant water and flood-prone environments.

Overall, the data makes clear that climate change is already a public health crisis, 
not a distant threat. Illness patterns reflect the geography of risk: coastal and 
flood-prone states face water-related and infectious disease burdens; heat-prone 
states face heat stroke and related illnesses; and high rainfall regions shoulder 
respiratory and fever burdens. The uneven burden of illness highlights inequities 
in housing quality, livelihood precarity, infrastructure resilience, and access to 
healthcare. Addressing this requires climate-resilient public health planning, better 
disease surveillance, improved water and sanitation infrastructure, strengthened 
primary healthcare systems, heat action plans, and targeted support for vulnerable 
populations. Without proactive intervention, climate-linked health risks will 
continue to intensify, translating environmental shocks into long-term human 
vulnerability.
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Loss of Schooldays Due to Extreme Weather Events 
(% of Households)

States Not 
Applicable

Zero Days Less than 5 
Days

5-10 Days 10-20 
Days

20-30 
Days

Above 30 
Days

Assam 33.33 28.37 6.38 26.24 3.55 0.71 1.42

Himachal Pradesh 49.5 10 9 6 12.5 2 11

Karnataka 31.65 59.49 0.63 2.53 1.27 1.27 3.16

Madhya Pradesh 66.51 14.62 0 5.66 9.43 2.36 1.42

Meghalaya 7.27 83.64 0 3.64 0 1.82 3.64

Odisha 35.33 45.2 19.33 14 0 0 0

Tamil Nadu 22.89 42.77 3.01 12.65 11.45 3.01 4.22

Uttar Pradesh 62.3 20.94 3.14 7.85 3.14 1.05 1.57

Uttarakhand 44.16 7.79 0 33.76 10.39 3.9 0

The data on loss of schooldays due to extreme weather events offers a crucial 
lens into how climate shocks are disrupting children’s education across different 
states, indicating not only short-term interruptions but also deeper risks of learning 
gaps, school dropout, psychosocial stress, and long-term inequality. The variation 
across states highlights differences in exposure to climatic hazards, the resilience 
of educational infrastructure, accessibility challenges, and the capacity of families 
and institutions to ensure continuity of education during crises.

A striking contrast emerges between states where schooling remains largely 
undisturbed and those where children face sustained disruption. Karnataka and 
Meghalaya represent contexts where formal schooling appears relatively resilient. 
In Karnataka, 59.49 percent of households report zero days of school loss, and only 
small proportions experience disruptions beyond five days, suggesting that despite 
frequent heat stress and flooding, systems for maintaining continuity—through 
adjusted schedules, infrastructure resilience, or governance mechanisms—are 
comparatively functional. Meghalaya similarly records 83.64 percent reporting no 
lost schooldays, despite its high incidence of climate-related illnesses and heavy 
rainfall. However, this apparent educational stability may also reflect alternative 
schooling structures, adaptive community practices, or limited documentation of 
disruptions rather than absence of risk.

On the other hand, states like Uttarakhand and Assam reflect much higher 
educational vulnerability. In Uttarakhand, only 7.79 percent report zero loss, while a 
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striking 33.76 percent of households report 5–10 lost schooldays and an additional 
10.39 percent report 10–20 days lost. These figures align with mountainous terrain 
challenges, where landslides, flash floods, damaged roads, and disrupted transport 
systems significantly hinder school access. Even when physical infrastructure 
remains intact, mobility constraints and prolonged hazard recovery delay children’s 
return to school. Assam illustrates a dual pattern: while 28.37 percent face no 
disruption, a comparable 26.24 percent lose 5–10 schooldays, with additional 
fractions losing up to 20 or more days. This reflects recurrent flooding, school 
closure due to inundation, damage to facilities, displacement, and prolonged 
recovery periods that delay reinstatement of education routines.

Tamil Nadu presents an intermediate but concerning pattern. While 42.77 percent 
record zero loss, a combined substantial share experience disruptions exceeding 
five days: 12.65 percent lose 5–10 days, 11.45 percent lose 10–20 days, and meaningful 
proportions experience losses up to and beyond a month. This reflects the severe 
educational impact of cyclones, urban flooding, and storm surges, especially in 
urban slum and rural coastal settings, where damaged infrastructure, unsafe 
travel conditions, and housing displacement interrupt schooling. The presence of 
a measurable “above 30 days” group highlights prolonged disruption, with long-term 
implications for children’s learning, attendance continuity, and emotional well-
being.

Odisha, meanwhile, shows a distinctly short-duration disruption profile, with 
45.2 percent reporting zero loss but 19.33 percent losing fewer than five days 
and 14 percent losing 5–10 days, and virtually no long-duration interruptions. This 
suggests that while climate shocks are frequent and severe, state preparedness 
mechanisms—such as early warning systems, school protection strategies, and 
rapid recovery operations—may help reduce prolonged educational breakdowns.

Madhya Pradesh and Uttar Pradesh reflect mixed but relatively moderate disruption 
landscapes. In Madhya Pradesh, 66.51 percent are unaffected, but a meaningful 
portion experience up to 20 days of disruption, indicating patchy vulnerability 
linked to localized flooding or heat stress. Uttar Pradesh similarly records majority 
resilience with 20.94 percent unaffected, but significant shares lose days across 
categories, including those experiencing 5–10 days of disruption, indicative of heat 
wave closures, flood impacts, or mobility challenges.

Himachal Pradesh displays a unique blend of moderate resilience and acute 
vulnerability. While 49.5 percent report educational disruption as not applicable 
(likely indicating absence of school-going children in some households), notable 
portions experience sustained impact, with 12.5 percent reporting 10–20 days 
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lost and 11 percent losing more than 30 days. This aligns with the harsh realities of 
mountainous risk: when disruptions occur, they tend to be long and severe, cutting 
children off not just from schooling but often from social protection, nutrition 
programs, and psychological support embedded in educational spaces.

Two important insights emerge from the data. First, educational disruption is 
uneven yet deeply consequential, often reflecting the geography of risk—coastal 
flooding, riverine flooding, landslides, heat waves, and urban disasters shape 
different educational vulnerability profiles. Second, prolonged school closure is not 
just a temporary setback; it compounds educational inequality, increases dropout 
risks, particularly among girls and marginalized children, and weakens long-term 
human development outcomes.

The findings underscore the urgent need for climate-resilient schooling systems—
including safe and elevated school infrastructure, reliable transport systems, 
digital education alternatives, community-based learning continuity mechanisms, 
and psychosocial support for affected children. Equally crucial are targeted 
state interventions to support vulnerable households, ensuring that educational 
continuity does not depend solely on family resilience but is guaranteed through 
inclusive and justice-oriented public policy.

Summary
The combined evidence from household perceptions, reported climate experiences, 
and socio-economic impacts presents a coherent and deeply concerning narrative 
of intensifying climate stress across diverse Indian regions. The data illustrate not 
isolated climatic anomalies but a pervasive transformation in temperature, rainfall, 
seasonal rhythms, and extreme weather behaviour, manifesting in widespread 
exposure to hazards, substantial housing loss and economic damage, prolonged 
livelihood disruption, adverse health outcomes, and significant educational 
interruptions. Together, these findings suggest that climate change has firmly 
shifted from a scientific or policy discourse into an everyday lived reality for 
households across multiple states.

A first and striking insight emerges from the reported incidence of extreme weather 
events, which highlights a geographically differentiated but universally felt climate 
burden. Irregular rainfall emerges as the most consistently experienced hazard—
with more than 70 percent of households in multiple states including Himachal 
Pradesh (95.5%), Meghalaya (96.36%), Assam (73.76%), Madhya Pradesh (75.94%), 
Karnataka (72.78%), Tamil Nadu (74.7%), Uttarakhand (74.03%), and Jammu & 
Kashmir (74.5%) reporting such experience—pointing to a systemic destabilisation 
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of monsoon predictability. Floods, storm surges and related hydrological shocks 
display particularly high reporting in Odisha (99%), Assam (80.85%), Uttarakhand 
(79.87%), and Himachal Pradesh (94%), indicating that households are frequently 
exposed to large-scale water-related disasters. Meanwhile, Himalayan states show 
high exposure to cloudbursts and flash floods, especially Himachal Pradesh (82.5%) 
and Uttarakhand (64.29%), accompanied by considerable landslide occurrence. At 
the same time, inland plains and semi-arid states face escalating heat extremes, 
with Rajasthan (65.3%), Karnataka (72.15%), Uttar Pradesh (60.21%) and Madhya 
Pradesh (33.49%) reporting severe heat stress. These variations reinforce the 
reality that different ecosystems are experiencing distinct climate pressures—
mountain regions through hydrometeorological disasters, coastal and riverine belts 
through flooding, and inland regions through intensifying heat.

This consistent exposure is reflected in household perceptions of long-term climatic 
shifts, especially temperature change. Across nearly every state, a large majority 
report increases in average daily temperatures and a rise in extremely hot days. 
Uttarakhand (100% reporting temperature increase), Himachal Pradesh (94.5%), 
Tamil Nadu (92.77%), Madhya Pradesh (86.32%), and Assam (82.98%) demonstrate 
near-consensus perceptions of warming, mirrored by majorities noting a decline 
in extreme cold days, especially in Madhya Pradesh (82.55%) and Assam (75.18%). 
These perceptions align strongly with observed heat stress burdens reported 
elsewhere in the dataset. Rainfall perceptions, meanwhile, reveal sharp climatic 
divergence: Himalayan and flood-prone states overwhelmingly report increased 
rainfall and intensified extreme precipitation, whereas central, semi-arid, and 
some northeastern regions perceive marked declines in rainfall. For instance, 
Himachal Pradesh records 96.5 percent perceiving rainfall increase, while Madhya 
Pradesh (86.32%), Uttar Pradesh (65.97%), and Meghalaya (100%) overwhelmingly 
report decline, suggesting emerging drought-like concerns. Households also 
describe significant seasonal disruption, with longer summers reported almost 
universally, shorter winters in most states, and monsoon seasonality increasingly 
unpredictable—either lengthening in states like Himachal Pradesh and Madhya 
Pradesh or shortening in Karnataka and Uttar Pradesh. These perceptions indicate 
that households experience climate change as a structural alteration of annual 
rhythms, not just episodic shocks.

The consequences of these climatic shifts are most visibly reflected in housing 
vulnerability. Odisha and Tamil Nadu demonstrate extremely high levels of housing 
damage: Odisha reports only 9.33 percent unaffected housing, with 78.67 percent 
partially and 12 percent severely damaged; Tamil Nadu records only 25.9 percent 
unaffected and nearly three-fourths damaged. These figures underscore repeated 
structural weakening in cyclone- and flood-prone regions. Uttarakhand’s 12.33 
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percent severely damaged housing—the highest among hill states—illustrates 
how mountain disasters, though geographically concentrated, often lead to total 
structural loss. Assam’s 19.14 percent partially damaged housing reveals gradual 
degenerative damage associated with prolonged flooding and erosion rather than 
absolute collapse. These outcomes extend beyond physical loss: households face 
prolonged displacement, insecurity, and financial instability.

This vulnerability is reinforced when examining repair costs, which show deeply 
unequal financial burdens. Uttarakhand exhibits extreme reconstruction pressures, 
with 82.61 percent of affected households requiring above `1 lakh for repairs—
reflecting near-total structural loss in many cases. Assam shows similar economic 
strain, with nearly two-thirds requiring above `50,000. By contrast, Odisha and 
Tamil Nadu experience widespread but relatively lower-intensity structural damage, 
with larger shares requiring limited to moderate repair costs. However, even such 
“moderate” losses are overwhelming for low-income, informal households. These 
disparities shape recovery capacity, as visible in repair completion rates: Tamil 
Nadu reports 60 percent completion, Odisha 32 percent, while Assam, Himachal 
Pradesh, and Uttarakhand show extremely low recovery (12 percent, 6 percent, and 5 
percent respectively), revealing systemic affordability constraints and institutional 
limitations.

Compensation patterns deepen this inequity. Only 18 percent of Tamil Nadu 
households and 5 percent in Odisha report government support, while Assam 
records just 2 percent and Himachal Pradesh and Uttarakhand report none. The 
finding is stark: those facing the highest-cost reconstruction often receive the 
least institutional support, thereby internalising climate loss as private burden.

The economic implications of climate shocks are equally profound. Multiple states 
record prolonged livelihood loss exceeding two months—especially Karnataka 
(62.66%), Jammu & Kashmir (59.5%), Tamil Nadu (48.19%), Rajasthan (48%), Uttar 
Pradesh (40.31%), and Himachal Pradesh (42.5%). These figures indicate not 
temporary disruptions but chronic, long-lasting economic distress that undermines 
income security and deepens vulnerability. Where livelihoods do not fully collapse, 
they are significantly reduced for extended periods, with Tamil Nadu (54.22%), 
Himachal Pradesh (48%), and Karnataka (37.34%) reporting more than two months 
of reduced livelihood performance. Such long-duration disruptions compound 
poverty risk, force debt dependence, and erode resilience capacity.

Climate stress also manifests as a public health challenge, ranging from fever 
and respiratory illness in Assam and Meghalaya to heat stroke and skin infections 
in Tamil Nadu and Uttar Pradesh. Meghalaya’s situation is particularly alarming, 
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with every surveyed household reporting illness, while Tamil Nadu shows multiple 
overlapping climate-health conditions linked to both heat and flooding. Meanwhile, 
educational vulnerability varies widely: while Karnataka and Meghalaya show 
relative resilience, Uttarakhand, Assam, Tamil Nadu, and parts of Himachal Pradesh 
experience sustained disruptions, undermining children’s educational continuity, 
well-being, and equity.

Taken together, these findings reveal a clear reality: climate change in India is not 
a distant or episodic event but an embedded structural force reshaping everyday 
life, disproportionately affecting vulnerable households, and interacting with 
inequality, geography, and governance. As the data make clear, climate shocks 
are simultaneously environmental, economic, social, and developmental crises. 
Addressing them demands regionally specific adaptation strategies, resilient 
infrastructure, expanded social protection, climate-sensitive public health and 
education systems, and justice-oriented compensation frameworks that recognise 
loss and damage as collective responsibility rather than private misfortune. Without 
such systemic responses, climate change risks entrenching structural inequality 
and deepening human vulnerability across India’s diverse climatic landscapes.
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Chapter 4 

Recommendations 
and Way Forward

Housing and Infrastructure
>>	 Climate-resilient housing for the urban poor: Upgrade, retrofit, and rebuild 

informal housing using hazard-resilient designs (heat-resistant roofing, flood-
safe plinths, slope-stabilised construction in hills). Prioritise tenure security to 
prevent eviction-based vulnerability.

>>	 Inclusive infrastructure planning: Ensure drainage, flood management, cooling 
infrastructure, safe slopes, and reinforced embankments explicitly prioritise 
low-income neighbourhoods, not just elite urban zones.

>>	 Protect ecological buffers: Wetlands, lakes, mangroves, floodplains, hill 
vegetation and river channels must be legally protected and restored to reduce 
disaster intensity.

>>	 Strengthen lifeline infrastructure: Climate-proof transport corridors, electricity 
networks, water systems, and communication lines so that disasters do not 
disconnect vulnerable populations from work, healthcare, or relief.

>>	 Affordable climate insurance for shelter losses: Develop accessible, subsidised 
micro-insurance frameworks for informal households who cannot access 
conventional coverage.

Livelihood and Finances
>>	 Urban livelihood protection plans: Street vendors, construction workers, home-

based workers, transport workers, tea estate labour, fisherfolk, pastoralists and 
informal service providers require climate risk shields, heat safety standards, 
and livelihood continuity plans.

>>	 Climate risk social protection: Expand cash transfers, compensation 
mechanisms, emergency wage support, and portable social benefits for 
disaster-affected workers.

>>	 Diversification and skill support: Invest in climate-resilient skill training, 
transition employment programmes, and support for women-led and 
community-based livelihoods.
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>>	 Access to finance: Expand low-interest credit, regulate predatory informal 
borrowing, and link SHGs and urban/rural collectives with climate adaptation 
finance. Debt relief triggers must be built into extreme events.

>>	 Recognition of non-market losses: Compensation frameworks must 
acknowledge cultural, occupational identity and community dislocation losses, 
especially among tribal, fisher, pastoral and traditional resource-dependent 
communities.

Education and Healthcare
>>	 Safe schooling systems: Climate-resilient school infrastructure, alternate 

academic calendars in extreme zones, digital backup for learning continuity, and 
disaster-safe commuting arrangements.

>>	 Heat and flood health preparedness: Strengthen public health surveillance, heat 
action plans, flood-borne disease management, accessible primary healthcare, 
and mobile medical units in disaster zones.

>>	 Mental health support: Provide psychosocial assistance in disaster-affected 
communities where loss, displacement and insecurity generate long-term >>	
Health equity: Ensure free or highly subsidised healthcare for low-income and 
informal workers exposed to climate-induced illness, occupational heat stress, 
and disaster injury.

>>	 Awareness and climate literacy: Community education, women-centric 
awareness programmes, and locally accessible information on early warning, 
safety norms and adaptation practices.

Governance
>>	 Participatory and decentralised climate governance: Empower urban local 

bodies, municipalities, ward committees, gram sabhas and community groups 
to co-design climate actions.

>>	 Embed climate justice in planning: Integrate distributive, recognition and 
procedural justice into Master Plans, resilience frameworks, and infrastructure 
decisions.

>>	 Better data, better accountability: Local impact mapping, loss-and-damage 
documentation, informal sector recording, and climate-linked health-livelihood 
databases must be institutionalised.

>>	 Financial justice: Ensure direct accessibility to global and national climate 
finance for vulnerable populations; prioritise grants over loans to avoid debt 
burdens on the poor.
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Recommendations 
and Way Forward

>>	 Avoid technocratic exclusion: Resist purely infrastructure-centric, “smart city” 
or market-driven approaches that displace or invisibilise marginalised residents.

Special Recommendations for 
each Eco-Climatic Zone

1. Himalayan & Mountain Regions (Himachal Pradesh, 
Uttarakhand, J&K)
>>	 Strict zoning to prevent high-risk slope construction; enforce carrying capacity 

norms.

>>	 Advanced landslide mitigation (bio-engineering, retaining structures, slope 
drainage control).

>>	 Early warning systems for cloudbursts, avalanches and flash floods.

>>	 Strengthen road safety, evacuation routes, remote healthcare and resilient 
communication networks.

>>	 Special livelihood protection for tourism-dependent and transport-dependent 
economies.

>>	 Prioritise community disaster preparedness; decentralised rescue capacity.

2. Coastal & Riverine Regions (Odisha, Tamil Nadu 
 Assam, Delta Regions)
>>	 Large-scale wetland and mangrove restoration; coastal buffer strengthening.

>>	 Elevated housing design standards; resilient public infrastructure; flood-
resistant community shelters.

>>	 Strengthen embankments with community eco-engineering rather than purely 
concrete barriers.

>>	 Insurance and compensation for fisherfolk, riverbank communities, plantation 
labour, and informal coastal workers.

>>	 Early warning dissemination systems tailored to vulnerable communities.

>>	 Protection against displacement, ensuring just rehabilitation frameworks.

3. Semi-Arid & Inland Heat-Prone Plains (Rajasthan,  
 Pradesh, UP, parts of Karnataka)
>>	 Heat action plans prioritising informal and outdoor workers; access to shaded 

rest zones, drinking water, medical support.
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>>	 Urban heat island mitigation through greening, reflective surfaces, improved 
public spaces.

>>	 Water security via recharge structures, sustainable irrigation, groundwater 
governance.

>>	 Diversify livelihoods beyond water-stress-dependent employment; strengthen 
food security programmes.

>>	 Public works and social protection programmes triggered automatically during 
extreme heat events.

4. High-Rainfall and Humid Zones (Meghalaya, 
parts of the North-East, Western Ghats)
>>	 Housing improvement programmes addressing dampness, ventilation, and 

structural resilience.

>>	 Focused respiratory and infectious disease public health programmes.

>>	 Improve road connectivity and service continuity during prolonged wet seasons.

>>	 Climate-resilient agricultural and plantation livelihood protections.

5. Metropolitan and Megacity Regions
>>	 Restore urban wetlands, create flood storage basins, revive drainage channels.

>>	 Build inclusive cooling infrastructure and climate-resilient urban mobility.

>>	 Protect informal settlements; upgrade rather than displace.

>>	 Ensure climate considerations are embedded in land-use regulation and 
redevelopment policies.
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