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Executive summary

Increasingly, Indian industries are being exposed to
the physical impacts of climate change, including
extreme heat, flooding, water stress, and supply chain
disruptions. By 2030, heat stress alone is projected
to reduce India’s GDP by 4.5 per cent (Kjellstrom et
al. 2019). Concurrently, southwest monsoon rainfall
is expected to increase by 10-14 per cent, while the
Northeast monsoon could become 10-50 per cent
wetter, reinforcing the likelihood of compound and
cascading climate risks from heat, flooding, and
water stress (Prabhu and Chitale 2024). However,
climate adaptation is not yet systematically
embedded in core business planning, regulatory
compliance, financial decision-making, or micro,
small and medium enterprise (MSME) support
ecosystems. As a result, industries continue to
respond to climate impacts in a largely reactive
manner, even as disruptions become more frequent,
severe, and economically consequential.

Climate risks disproportionately affect MSME and
industrial clusters, while also undermining India’s
broader economic growth, export competitiveness,
and development objectives. The materiality of
climate risk for industry becomes clear when
specific hazards are mapped to their direct
operational and financial impacts. According to a
report by the United Nations Economic and Social
Commission for Asia and the Pacific (UNESCAP),
India’s annualised average loss (AAL) from biological
hazards, slow-onset hazards, and extreme events

is estimated to be USD 93 billion, or 3.35 per cent

of the country’s GDP (UNESCAP 2019). While India
has a comprehensive climate policy architecture
anchored in the National Action Plan on Climate
Change (NAPCC), the National Adaptation Plan (NAP),
and State Action Plans on Climate Change (SAPCCs),
policy intent has not consistently translated into
industry-relevant, on-ground resilience outcomes.
Consequently, climate risks are not systematically
accounted for, leading to underestimation of system
downtime and cascading supply chain impacts,

especially for smaller firms embedded in larger value-

chains.

This implementation gap is driven by a combination
of fragmented institutional mandates, weak
regulatory and financial incentives for adaptation,
limited access to decision-grade climate data, the
absence of standardised industry-relevant resilience
metrics, and uneven policy execution across states.
Crucially, the scale and systemic nature of physical
climate risks, cutting across shared infrastructure,
labour pools, logistics networks, and regional
ecosystems, are too large for any individual firm to
address in isolation. Meanwhile, climate mitigation
policies are more clearly operationalised through
compliance frameworks, incentives, and reporting
requirements, whereas adaptation remains largely
advisory or voluntary. In the absence of clear
mandates and measurable indicators, resilience
investments are difficult to justify, track, and prioritise
within routine capital expenditure and enterprise risk
management processes.

This white paper assesses the current status of
industrial climate resilience in India, examines the
economic and operational impacts of inaction, and
identifies the structural, institutional, and capacity-
related barriers constraining systematic adaptation
across sectors and regions. Complementing the
policy analysis, the white paper presents case
studies and best practices from Indian industries and
corporations that have begun integrating climate risk
into business strategy, workforce protection, water
management, and supply chain planning in chapter
4. Based on these examples the paper demonstrates
that resilience-building is feasible, commercially
relevant, and scalable, when supported

by collective action, enabling institutional
frameworks, access to data, and targeted finance.

India’s annual average loss from
climate hazards is estimated at USD
93 billion, or 3.35 per cent of GDP
(ESCAP 2019).



Key gaps and challenges in advancing Indian industries’ climate

resilience

Key gaps include fragmented implementation across
sectors and states, limited industry-facing operational
guidance, low internal capacity, particularly among
MSMIEs, and the absence of standardised, industry-
relevant metrics to assess and report climate risk
and resilience outcomes. Existing sustainability
disclosure frameworks, including the Securities
and Exchange Board of India’s (SEBIs) Business
Responsibility and Sustainability Reporting
(BRSR) requirements, prioritise environmental
and governance indicators, but do not uniformly
capture physical climate risk or resilience
investments. As a result, climate resilience remains
weakly integrated into business strategy, capital
expenditure decisions, and investment assessments.

The case studies in this white paper illustrate severe
physical risks, such as extreme rainfall in June 2024

flooded the Rhéne River and inundated Novelis’s
Sierre plant forcing a force majeure declaration at the
facility, halting operations for safety, and disrupting
automotive supply chains ( Novelis 2024). Similarly,
heavy monsoons threatened critical infrastructure at
Tata Steel’s Joda East Iron Mine, where slope erosion
jeopardised the Secondary Crusher House (Tata Steel
2022). Furthermore, Godrej’s nature-based solutions
sequester approximately 900,000 tons of carbon
while acting as a buffer against storm surges and the
urban heat island effect (Godrej 2025). Ultimately,
proactive adaptation strategies enabled Novelis to
restart production in under three months, significantly
reducing downstream supply chain disruptions.
These examples reinforce that climate adaptation
is not a parallel safety function, but a core
operational strategy that directly preserves human
capital, productivity, and business continuity.

Why climate resilience matters now for India’s industrial

competitiveness

Building climate resilience is not treated as a
sustainability elective but a determinant of economic
competitiveness. Several trends underscore why
action is urgent:

Continuity is becoming a market requirement:
Global buyers increasingly expect resilient
suppliers; climate-related disruptions can trigger
order shifts and long-term loss of contracts.

Finance and insurance are beginning to price
physical climate risk: Premiums, exclusions,
covenants, and due-diligence requirements are
increasingly influenced by exposure to heat,
floods, and water stress.

Board-level relevance is rising: Physical climate
risk is now an operational and financial risk, not a
corporate social responsibility issue.

- Workforce constraints are intensifying: Heat
stress, occupational safety risks, absenteeism,
and productivity losses are growing across
industrial regions.

- Shared infrastructure is a critical point of
failure: Power, water, transport, and logistics
systems underpinning industrial output are highly
climate-exposed, amplifying systemic risk across
value-chains.

Thus, this white paper notes that individual
industry-level action alone is insufficient to
address these systemic challenges. Instead,
collective approaches are needed to reduce
duplication of effort, improve access to climate risk
information, and enable coordinated responses
across value chains and industrial clusters.
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Recommendations for Indian industry and private sector

stakeholders

- Mainstream collective action and the role of
industry collaboration

Drawing on global and domestic experience, the
white paper makes the case for establishing a
formal, cross-sectoral industry coalition on climate
resilience to institutionalise collaboration and align
private action with national and state adaptation
priorities. The proposed coalition would function as
a structured platform to translate climate policies
into actionable, industry-relevant guidance. Its core
functions would include developing shared climate
risk assessment frameworks, harmonised resilience
metrics, and sector-specific working groups focused
on priority hazards such as extreme heat, flooding,
and water stress.

By serving as an interface between industry and
government, the coalition can strengthen investment
readiness, lower the cost of adaptation through
pooled investments, and support MSMESs that
currently lack the capacity to act on identified risks.

«  Conduct group-level physical climate risk
assessment

Policymakers and industry bodies should encourage
large industry groups and conglomerates to
undertake group-level physical climate risk
assessments, using a phased, materiality-based
approach to manage cost, time, and resource

constraints. This portfolio view enables prioritisation
of high-risk assets, stress-testing of investments,

and alignment of capital with long-term resilience,
while generating spill over benefits for MSMEs and
improving insurer, lender, and regulator engagement.

- Develop standardised site-level loss and
damage guidelines

Develop integrated guidelines and SOPs for site-level
assessment of climate-related loss and damage,
covering asset damage, downtime, workforce
impacts, supply-chain interruptions, and compliance
costs aligning with global frameworks and IPCC
methodologies. Standardised methodologies

support consistent identification of vulnerabilities,
prioritisation of adaptation actions, and comparability
across sites, geographies, and sectors. The Resilience
Coalition can facilitate wider adoption.

«  Track adaptation investments and averted
losses

Systematically quantify and disclose adaptation
investments annually, alongside estimates of avoided
losses and productivity gains over rolling five-year
cycles. Standardised monitoring and evaluation
metrics strengthen the business case for resilience,
inform evidence-based policy and finance decisions,
and create a feedback loop for improving adaptation

strategies.




Towards Climate-resilient Indian Industries: Bridging Governance, Data, and Infrastructure Gaps through Collective Action

Figure ES1. Roles and responsibilities of the industry climate resilience coalition

INDUSTRY CLIMATE RESILIENCE COALITION
Driving collective action for climate adaptation

POLICY
TRANSLATION

Translate NAP &
SAPCCs into
industry-relevant
guidelines
Advocate for
climate-smart
regulations

RESILIENCE
TOOLS AND
STANDARDS

Develop shared
resilience
protocols

Harmonise
metrics and
benchmarks

FINANCE AND
INVESTMENT
FACILITATION

Mobilise
concessional
finance
Support
co-investment
in adaptation

CAPACITY
BUILDING AND
KNOWLEDGE
SHARING

Train MSMEs &
supply chains
Facilitate tech

transfer and best

practices

CLIMATE RISK
ASSESSMENT

Conduct joint
climate
risk analyses
Develop
sector-specific
risk maps

JOINT GROUND
IMPLEMENTATION

1) Localised Early
Warning and
alert systems

2) Crisis
Management
Plans, Storm

drains, Cooling

Source: Authors’ analysis
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Policy recommendations for advancing industrial climate

resilience in India

- Design a platform for government-industry
climate resilience collaboration

Create a structured platform, hosted by the Ministry
of Commerce and Industry (MoCl) and convened by
the Department of Promotion of Industry and Internal
Trade (DPIIT), to enable ongoing collaboration
between industry coalitions and government.
Recognised as implementation partners, coalitions,
especially in manufacturing, infrastructure, energy,
logistics, and MISMEs, will help embed climate
resilience into industrial policy, approvals, land and
corridor planning, and sector-specific guidance.
State examples, like Telangana’s climate-adaptive
industrial policy, show how risk-informed planning
and resilient infrastructure standards can be
mainstreamed nationally to strengthen regulatory
clarity, investment certainty, and resilience outcomes.

«  Establish dedicated financial and technical
support mechanisms for industrial climate
adaptation

The government should provide dedicated financial
and technical support for industrial climate
adaptation, tied to regulatory compliance. This
includes subsidised climate risk assessments,
concessional finance for resilient infrastructure, and
technical assistance for climate-proofing supply
chains, especially for MSMESs. Linking support to
environmental clearances, industrial licensing,
climate resilience certification for industry or their
products, zoning approvals, or BRSR disclosures,
would create consistent incentives. Global examples,
like the EU’s LIFE Programme and OECD’s Adaptation
Investment Framework, show how conditional
finance embeds resilience into statutory planning, an
approach that can be adapted for India.
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- Strengthen the enabling ecosystem through
data, capacity building, and regulatory reform

Improving access to high-resolution, decision-
relevant climate risk data; building technical
capacity within state agencies, industrial clusters,
and MSMEs; and piloting public-private adaptation
initiatives are critical to overcoming capacity
constraints. International experience, such as Japan’s
Climate Change Adaptation Information Platform
(A-PLAT), highlights the value of institutionally backed
data platforms and public-private collaboration.
Complementary updates to labour and occupational
health and safety regulations, particularly for heat
and flood risks, would further support worker-centred
and operational resilience.

By positioning industry as one of the central actors
in India’s adaptation agenda, rather than a passive
recipient of climate impacts, this white paper
outlines a pathway to strengthen industrial
resilience, safeguard livelihoods, and support
long-term economic stability. Institutionalised
collaboration, supported by clear metrics, policy
coherence, and targeted capacity-building, will

be critical to ensuring that India’s climate policies
translate into resilient industrial systems on the

ground.

Collective approaches can reduce
duplication, lower costs, and
accelerate the diffusion of proven
resilience solutions.

Table ES1. Key gaps and challenges in advancing Indian industries’ climate resilience

Gap What the gap looks like in

practice

Why it matters for industry

Implication for policy and
collective action

Fragmented policy
and institutional
landscape

Climate adaptation
responsibilities sit primarily
with MoEFCC, while industrial
policy, competitiveness, and
approvals are governed

by the MoCl; disaster
management frameworks
remain oriented towards
post-event response rather
than anticipatory resilience.

This fragmentation prevents
climate risk from being
translated into actionable
industrial policy. As a result,
resilience considerations
are weakly embedded

in industrial approvals,
compliance processes,
infrastructure planning, and
trade decisions, leaving
firms without clear signals
on when and how to invest
in adaptation.

Establish an industry
coalition as a structured
interface for coordinated
engagement with

MoCl, MoEFCC, and
NDMA, enabling climate
adaptation priorities to be
systematically embedded
within industrial policy
instruments and approval
processes.

Climate datasets exist at
national or global scales but
are not translated into site-,
asset-, or cluster-specific
operational insights usable
by firms.

Limited access to
decision-grade
climate and extreme
weather events data

Without actionable

data, firms struggle to
assess material risks,
prioritise investments,
price insurance, or justify
adaptation spending,
constraints that are
particularly binding for
MSMESs with limited
analytical capacity.

Enable coalition-led
platforms to translate
public climate data into
actionable, sector- and
cluster-level risk tools
that directly support
operational planning,
investment decisions, and
insurance engagement.

Vi
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Gap

What the gap looks like in
practice

Why it matters for industry

Implication for policy and
collective action

Limited financial
and technical

Adaptation is largely
framed as voluntary, with

In the absence of financial
or regulatory signals, firms

Use the coalition to
aggregate demand,

support for few incentives for climate defer resilience investments channel concessional
adaptation risk assessments, resilient until losses materialise, and blended finance,
infrastructure upgrades, reinforcing reactive rather  and link adaptation
or supply-chain climate- than preventive responses  actions to incentives,
proofing. and weakening the compliance mechanisms,
economic case for early and risk-based financing
action. instruments.
Capacity MSMEs face limited access High exposure among Deliver cluster-level
constraints, to climate data, technical MSMEs creates weakest- technical assistance,
especially among expertise, and upfront capital link vulnerabilities across shared services, and
MSMEs for adaptation. industrial value chains, pooled financing
undermining the resilience  mechanisms through
of even well-prepared coalition-based
lead firms and increasing programmes to strengthen
systemic disruption risk. value-chain-wide
resilience.
Absence of Existing reporting Without standardised Co-develop and pilot

standardised
resilience metrics
and disclosures

frameworks, including BRSR,
emphasise environmental
metrics with limited
requirements on physical
climate risk exposure or
resilience outcomes.

metrics, resilience
investments remain invisible
to boards, investors,
insurers, and regulators,
weakening accountability,
comparability, and
incentives for sustained
adaptation.

standardised, industry-
relevant physical risk
and resilience indicators
through the coalition to
improve transparency
and investment decision-
making.

Uneven state-level
implementation

SAPCCs are weakly linked to
state industrial policies, land-
use planning, and regulatory

approvals, with wide variation

in implementation capacity
across states.

Firms operating across
states face inconsistent
expectations, regulatory
uncertainty, and limited
guidance on integrating
adaptation into investment
and operational decisions.

Use the coalition to
support alignment
between SAPCC
priorities, state industrial
policies, and on-

ground implementation
mechanisms, improving
consistency and
scalability.

Source: Author’s analysis
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1. Climate risks as a material
constraint on Indian industry

Indian industry is already operating under conditions
of heightened physical climate risk. Extreme heat,
flooding, water stress, cyclones, and increasingly
erratic rainfall patterns are no longer episodic
shocks but persistent and material stressors shaping
operational continuity, workforce safety, and asset
performance. However, despite the growing severity
and frequency of these hazards, climate adaptation
remains weakly embedded in core business planning,
regulatory compliance, financial decision-making,
and MISME ecosystems. As a result, climate risk

is often addressed reactively, rather than being
systematically anticipated, priced, and managed.

This implementation gap is not due to a lack of
policy intent or scientific evidence. India has a
well-established climate governance architecture
anchored in the National Action Plan on Climate
Change (NAPCC), State Action Plans on Climate
Change (SAPCCs), and the National Adaptation Plan
(NAP). Yet, translation into industry-relevant action
remains uneven. Fragmented institutional mandates,
weak incentives for proactive investment, limited
access to decision-grade climate data, the absence of
standardised resilience metrics, and variable state-

level implementation collectively constrain action.
These structural barriers are particularly acute for
MSMESs, which form the backbone of India’s industrial
supply chains but often lack the financial, technical,
and informational capacity to assess and manage
climate risks independently.

The implications of this disconnect are increasingly
visible. Climate risks frequently remain
unaccounted for in operational planning, resulting
in unpriced system downtime, delayed restart times,
and cascading supply-chain disruptions. Asset
damage from floods and cyclones is compounded
by prolonged recovery periods, while rising heat
stress directly undermines labour productivity,
occupational health, and worker safety. Water-

and energy-intensive industries face growing
exposure to resource volatility, and logistics and

port disruptions amplify risks for export-oriented
sectors. Together, these impacts translate into lost
output, higher operating costs, workforce attrition,
and rising exposure to insurance exclusions and
tighter financing terms. These, in turn, become risks
that are difficult to justify, monitor, or recover without
systematic adaptation frameworks.

1.1 India’s escalating physical climate risk profile

India’s climate hazard profile underscores the
urgency of embedding resilience within industrial
systems. Since 2005, the frequency and intensity of
extreme weather events have significantly exceeded
levels observed between 1970 and 2005 (Mohanty
2020). The Climate Vulnerability Index (CVI) shows
that 75 per cent of Indian districts are hotspots for
extreme climate events, exposing nearly 80 per cent
of the population to compounded risks from floods,
droughts, and cyclones (Mohanty and Wadhawan
2021). Nearly 40 per cent of districts exhibit

‘swapping trends’, where historically flood-prone
regions increasingly experience droughts and vice-
versa, complicating risk planning and infrastructure
design.

Extreme heat has emerged as a dominant and rapidly
intensifying risk. In 2024, India recorded its hottest
year on record, with several of the 23 heatwave-prone
states experiencing their longest heatwave durations
since 2010 (WHO 2024; IMD 2023). Warm nights

are increasing at nearly twice the rate of hot days,
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approximately 8—10 additional warm nights per

year compared to 4—5 additional hot days, severely
constraining physiological recovery and labour
productivity. Increase in heat stress estimates to
bring productivity loss equivalent to 80 million jobs
(ILO 2019). The World Health Organization attributes
37 per cent of heat-related deaths to human- induced
climate change (WHO 2023). Heat-related deaths
among those over age 65 have risen by 70 per

cent in the last two decades. Over the last decade,
nearly 70 per cent of districts experienced at least
five additional warm nights per summer relative

to historical baselines, with urban and industrial
districts particularly affected due to heat island
effects and rising humidity. Approximately 60 per cent
of Indian districts are now classified as facing high to
very high heat risk, where natural cooling thresholds
are increasingly exceeded (Prabhu et al. 2025).

Rainfall patterns have simultaneously become
more erratic and spatially uneven. Between 2012
and 2022, 55 per cent of India’s tehsils, many in
historically drier states such as Rajasthan and
Gujarat, recorded rainfall increases exceeding 10
per cent, while 11 per cent of tehsils, particularly
across the Indo-Gangetic plains and Northeast India,
experienced declines of up to 20 per cent in annual
rainfall (Prabhu and Chitale 2024). The Northeast
monsoon has intensified, increasing rainfall by
over 10 per cent across several peninsular states,
and nearly 48 per cent of tehsils have seen higher
October precipitation, indicating delayed monsoon
withdrawal and elevated post-monsoon flood risk
(Prabhu and Chitale 2024).

This challenge is further compounded by increasingly
erratic rainfall patterns, where intense precipitation
over short durations overwhelms existing drainage
and flood management systems.

Future projections point to further intensification of
these risks. Under high- emission scenarios, average
temperatures in India could rise by approximately
4.4°C by 2100, with a 70 per cent increase in warm
nights and heatwaves occurring three to four times
more frequently than historical norms (Krishnan et al.
2020).
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Figure 1. Rise in frequency and intensity of extreme climatic events in India

Figure 1A. Climate vulnerability due to floods, droughts, and cyclones (1970-2020)
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Figure 1B. Changes in the frequency of heavy rainfall days in last Figure 1 C. Heat Risk Index of Indian districts
decade (2012-2022) compared to climate baseline (1982-2011) (1982-2022)

Change in frequency (no. of days/year) Heat Risk Index (HRI)
-510-3 2100 1to3 [ 4t06 Il veryLow [ Low Moderate
7109  10t012 [ 13t015 B High [l VeryHigh

Source: Mohanty, Abinash, and Shreya Wadhawan. 2021. Mapping India’s Climate Vulnerability. CEEWW; Prabhu, Shravan,
and Vishwas Chitale. 2024. Decoding India’s Changing Monsoon Patterns. CEEW, and Prabhu, Shravan, et al. 2025. How
Extreme Heat is Impacting India. CEEW
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1.2 Climate impacts on industrial operations

Climate-sensitive critical infrastructure systems, such
as power, water supply, and transportation networks,
are essential to uninterrupted industrial operations.
However, the high climate sensitivity of these systems
increases overall vulnerability and their impacts

on businesses (UNEPFI 2023). Climate risks affect

all layers of the industrial supply chain, ranging

from physical assets to raw material availability,
logistics and transportation, labour productivity, and
finished goods. In 2021 alone, extreme heat led to an
estimated loss of USD 159 billion in labour capacity
across sectors, which is equivalent to 5.4 per cent of
India’s GDP. The Department of Economic and Policy
Research (DEPR) of the Reserve Bank of India (RBI)
further estimates that up to 4.5 per cent of GDP could
be at risk by 2030 due to lost labour hours from heat
and humidity (RBI 2023).

Extreme weather events have both local and global
effects on the supply chains and the industry.

For example, a protracted drought in the Panama
Canalin 2023-24 reduced the number of transiting
cargo vessels by 36 per cent. This resulted ina 14

per cent increase in dry bulk shipping costs and an
average delay of four additional sailing days, forcing
businesses worldwide to reorganise supply chains

at higher cost (McKinsey & Company 2024). The
Chennai floods of 2015 were India’s most expensive
disaster of the year, with estimated economic losses
of USD 3 billion (NIDM 2021). Chennai’s business
districts suffered significant operational losses;
industrial hubs were shut down for weeks; and supply
chain interruptions resulted in losses estimated at INR
15,000 crore.

Beyond direct asset damage, supply chain delays,
and financial losses, sector-specific exposure

to climate risk further illustrates the scale of
vulnerability. Table 1 below provides an overview

of the same. Capital-intensive sectors such as steel,
cement, and aluminium face heightened exposure to
flooding, heat stress, cyclones, and water scarcity,
while labour-intensive sectors such as textiles,

food processing, and logistics are particularly
vulnerable to heat stress, workforce disruption,

and infrastructure failures. Despite these risks,
recognition and management of physical climate
risk across industry remain at an early stage.

India’s mandatory Business Responsibility and
Sustainability Reporting (BRSR) framework is at

a very nascent stage for physical risk reporting,
restricting disclosure to a brief 100-word description
of disaster management plans, without explicitly
mentioning or requiring detailed physical climate risk
assessment (Prabhu et al. 2024). Data deficiencies,
stemming from fragmented monitoring infrastructure
and inconsistent datasets, limit the integration of
real-time climate insights into business planning

and reporting, creating significant challenges for
industry compliance (Deloitte Touche Tohmatsu
India LLP and Rainmatter Foundation 2025). As a
result, climate adaptation is often perceived as

a regulatory or compliance cost, rather than a
strategic investment, particularly in the absence of
standardised assessment frameworks and reliable
local-scale data (Cll 2025).

While some large corporations are diversifying
supply chains (Nestlé’s 2021) and investing in water
security (Ultratech n.d), a significant adaptation

gap remains. This is particularly acute for MSMES,
which lack the financial and technical resources

to implement robust adaptation measures (Ahuja
etal. 2024). Given the interdependent nature of
industrial production, vulnerabilities among suppliers,
ancillary units, and logistics partners can undermine
resilience, even where lead firms have invested in
adaptation, highlighting the limits of isolated, firm-
level responses.

In 2021, extreme heat caused USD 159
billion in labour losses, about 5.4 per
cent of India’s GDP (RBI 2023).
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Table 1. Industrial sectors’ exposure to climate risk

Industry sector  Key sector Flooding/ Heat stress/ Cyclones/ Drought/
importance* waterlogging heatwaves storm surges water scarcity
Heavy industry Basic metals Submerged Furnace Port domage Severe water
(Steel, cement, are the highest furnaces, efficiency loss, affects raw constraints for
aluminium) contributor tothe  corrosion of increased material and cooling and
country’s Gross equipment, long energy export flows processing
Value Added, restart times, demand, and forced capacity
contributing and high repair  worker safety reduction
11.56%. Basic costs risks
metals also had
the highest fixed
capital invested, at
17.42%
Agricultureand  54.6% of the Crop loss, Yield loss, Plantation Crop failure, raw
agro-processing population is raw material livestock damage, input material price
engaged in shortages, stress, supply disruption volatility
agriculture and contamination  processing
allied activities of storage inefficiencies
(Census 2011), facilities
and it contributes
17.4% to the
country’s GVA**
Food and Highest number of  Facility Higher Logistics and Water shortages
beverage people engaged, contamination, refrigeration cold-chain for cleaning and
processing ~2.16 million cold-chain loads, worker  disruptions processing
breakdown, and fatigue
inventory loss
Textiles and Second highest Damage to Heat stress Supply chain Water scarcity
garments number of people  looms and affects labour-  delays, affects dyeing
engaged, ~1.71 fabric stock, dye intensive infrastructure and finishing
million contamination  operations damage
Pharmaceuticals 7.24% share in Contamination Temperature- Damage to Water
and chemicals GVA risk, reactor sensitive hazardous dependency for
shutdowns, processrisks, material storage, processing and
compliance storage issues transport risks safety systems
issues
Transport and Supporting Road, rail, port Reduced Port shutdowns, Reduced inland
logistics industry to all closures; cargo labour vessel damage, water transport
industries damage; supply productivity, and route viability
chain delays equipment disruption

overheating

Source: Authors’ analysis based on *MOSPI. 2018. Annual Survey of Industries, Chapter 8. Ministry of Statistics and
Programme Implementation; and * MOSPI. 2025. Annual Survey of Industries 2023-2024 Summary Results.
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However, physical climate risks do not manifest

as isolated environmental shocks; they propagate
through identifiable impact pathways that translate
meteorological hazards into operational disruptions,
financial losses, and strategic constraints. Mapping
these pathways is critical to understanding

why climate adaptation is a core business and
economic issue for industry, rather than a peripheral
environmental concern.

These impacts increasingly propagate across value
chains, shared infrastructure, and labour ecosystems,
exposing the limits of firm-by-firm adaptation.

While individual investments are necessary, they

are insufficient to address risks that are systemic,
spatially correlated, and interdependent across
industrial clusters.

Moreover, as global buyers, financiers, and insurers
increasingly incorporate physical climate risk into
sourcing, pricing, and due-diligence decisions,

these gaps carry direct implications for industrial
competitiveness. They affect productivity, workforce
safety, supply-chain reliability, and investment
readiness, underscoring the need to reposition
climate resilience as a core operational and economic
priority rather than a peripheral sustainability
concern.

Physical climate risks cascade into
operational, financial, and strategic
impacts.

Figure 2. How physical climate hazards translate into operational and financial risks for
Indian industries

Climate hazards

Extreme heat
Flood and cyclones
Drought and water stress

Heavy rainfall & storm surges

Operational impact
pathways

Asset damage & restart
delays

Workforce health &
productivity losses

Water & energy reliability
constraints

\\ Logistics & port
disruptions

Compliance, insurance &

financing risks

Business & financial
outcomes

Unpriced downtime

Lost output & revenue
volatility

Higher operating costs

Supply chain fragility

Higher WACC & reduced
investment capacity

Source: Authors’ analysis based on Li, Weijiang, et al. 2019. “Integrated Assessment of Economic Losses in Manufacturing
Industry.” Sustainability 11 (1): 126; Somanathan, E., et al. 2015. “The Impact of Temperature on Productivity and Labor
Supply.” Journal of Political Economy; Liao, X., Hall, J., Hanasaki, N., & Lim, WW. 2021. “Water Shortage Risks for China’s

Coal Power Plants.”; Cao, Xinhu, and Jasmine Siu Lee Lam. 2018. “Simulation-Based Severe Weather-Induced Container
Terminal Economic Loss Estimation.” Maritime Policy & Management 46 (1); Dobrowolski, Zbystaw, Grzegorz Drozdowski,
Mirela Panait, and Simona Andreea Apostu. 2022. “The Weighted Average Cost of Capital and Its Universality in Crisis
Times.” Energies 15 (18): 6655.; and India Infrastructure Research. 2021. Captive Power in India 2021.
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2. Current policy landscape at
the national and subnational

levels

India’s climate governance and industrial policy
environment comprises a layered ecosystem of
national, state and sectoral instruments that influence
how industries perceive and respond to climate risks.
At the apex is the National Action Plan on Climate
Change (NAPCC), established in 2008, which outlines
strategic missions spanning energy efficiency,
sustainable habitats, water, and strategic knowledge
for climate resilience (MoEFCC 2008). These
missions are designed to align climate mitigation
and adaptation objectives with broader socio-
economic priorities; however, they have historically
emphasised mitigation and energy transition
outcomes over systematic adaptation planning for
industrial sectors (Climate Change Academy. n.d.).

Additionally, state-level instruments such as State
Action Plans on Climate Change (SAPCCs) articulate
region-specific vulnerability and resilience priorities.
These plans represented one of the largest sub-
national climate planning exercises in the world,
providing initial frameworks for understanding local
climate risk and guiding early adaptation measures.
However, the articulation of industry-relevant actions
varied substantially across states, often lacking
harmonised metrics, dedicated implementation
funding and mechanisms to support private-sector
engagement. Recognising the need to update
SAPCCs to reflect evolving national and international
commitments, such as India’s Nationally Determined

Contributions (NDCs) under the Paris Agreement,
states have begun preparing revised SAPCC 2.0
documents since 2020 (Times of India 2025), with a
growing number of updated plans emerging through
2024, including in major industrial states such as
Delhi, Chandigarh, Odisha, Maharashtra and others®.
These revised plans aim to align state priorities

with newer climate goals, integrate cross-sectoral
resilience strategies and provide a stronger basis for
coordinated implementation; however, many SAPCCs
are still in draft or approval stages, and systematic
integration of industry resilience remains uneven (GIZ
2024). Annexure A provides an overview of the
status of SAPCC 1.0 and 2.0 for key states in India.

To address adaptation more explicitly, India is
advancing a National Adaptation Plan (NAP)

process to embed structured adaptation planning
across sectors and scales. The NAP is intended to
systematically integrate climate risk and vulnerability
assessments into development planning, public
investment and budgeting cycles, with clear
relevance for industrial siting, infrastructure design,
supply-chain management and workforce protection.
As of January 2026, India’s NAP is understood to be in
an advanced draft stage, with publication expected
in the near term alongside updates to India’s climate
reporting architecture, including NDC 3.0 and its

first Biennial Transparency Report (BTR)? (Business
Standard 2025; Business Standard 2025; News

1. Revised SAPCC 2.0s vary in status: some states and UTs like Chandigarh and Haryana have approved versions, while others

such as Madhya Pradesh and Maharashtra are advancing drafts; Kerala and Tamil Nadu have also progressed with updated

frameworks (Climate Change Academy. n.d.).

2. Under the Enhanced Transparency Framework (ETF) of the Paris Agreement, parties to the UNFCCC are required to submit BTRs every two

years, beginning in 2024. The BTRs contain a national inventory report (NIR) with common reporting tables (CRTs) on GHG emissions and

information on progress towards implementing and achieving NDCs, including mitigation, adaptation, finance, technology development

and transfer, and capacity-building support provided, needed, and received. The ETF replaces the prior BUR/MRV system, with BTRs

enabling more comprehensive and comparable reporting to support accountability, mutual trust, and enhanced climate action under the

Paris Agreement (UNFCCC; NEA 2025).
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On Air 2025). This alignment reflects a growing
emphasis on adaptation as a core pillar of India’s
climate commitments under the Paris Agreement,
rather than a subsidiary component of mitigation-
focused planning.

From an international negotiations perspective,

the NAP intersects with emerging transition risks

for Indian industry in the context of evolving global
disclosure norms, climate-related trade measures
and investor expectations. Transition risks3, the
financial and strategic risks associated with

the global transition to a low-carbon economy,
include changes in policy and legal frameworks,
technology shifts, market preferences and investor
behaviour that can materially affect asset values and
corporate competitiveness, particularly for carbon-
intensive firms and sectors exposed to climate

policy developments. Global climate risk disclosure
frameworks such as the Task Force on Climate-
related Financial Disclosures (TCFD)* and evolving
regulatory proposals for climate risk reporting
illustrate how investor expectations and market
norms are shaping corporate governance and risk
management practices worldwide (CPI 2018; Las
2025).

While adaptation planning under the NAP signals a
shift towards risk-informed development, operational
pathways for systematic industry engagement, such
as sector-specific adaptation targets, incentives

and integrated reporting mechanisms, remain
under development. This limits the ability of firms

to anticipate and respond to both physical and
transition risks in an increasingly interconnected
climate policy and market landscape. Figure 3
below illustrates this flow from national to state level
policies.

Additionally, an important but often under-recognised
dimension of industrial resilience are the working
conditions of the labour under the ever-increasing
extreme heat. The Ministry of Labour and
Employment has repeatedly highlighted the need for
protective measures for workers exposed to extreme
hot weather. For instance, a statement released by
the ministry outlines multi-sectoral recommendations
for employers and industries to reschedule working
hours, ensure adequate drinking water, improve
ventilation, provide shaded rest areas, and conduct
regular health check-ups for outdoor and manual
workers to mitigate adverse effects of heat stress, and
safeguard worker health and productivity (PIB 2024).
However, despite these advisories, there is no legally
binding standard in Indian labour law that mandates
enforceable heat-specific occupational safety
requirements, leaving significant gaps in protection
for large segments of the workforce, including those
employed in industrial, construction and supply
chain activities (Acharjee 2025, UNDRR 2024).

This absence of enforceable heat stress regulations
constrains firms’ ability to integrate worker-centred
climate adaptation measures into routine operational
compliance frameworks, thereby weakening overall
industrial resilience.

Complementary instruments such as the National
Disaster Management Plan (NDMP) and state disaster
management plans (SDMPs) provide procedural
guidance for risk assessment and emergency
response, which are pertinent for industrial continuity
planning. Urban climate strategies, including City
Climate Action Plans such as the Mumbai Climate
Action Plan, integrate heat, flood, and infrastructure
risks into metropolitan planning, signalling the
relevance of resilience planning for industrial clusters
embedded within urban ecosystems.

3. Transition risks refer to financial risks arising from the global shift towards a sustainable, low-carbon economy, including policy
and legal changes, shifts in investor sentiment, market dynamics, and technology transitions that can affect corporate asset values

and risk profiles (S&P Global 2025).

4. The Financial Stability Board (FSB) in July 2023 announced that the work of the TCFD has been completed, with the ISSB Standards
marking the ‘culmination of the work of the TCFD’. Having fulfilled its remit, TCFD disbanded in October 2023.

9
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Figure 3. India’s climate policy landscape: Strong national frameworks but limited
industry adaptation integration
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India's climate policy architecture is comprehensive-but industry-facing adaptation pathways remain fragmented

and uneven.
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Source: Authors’ analysis
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3. Gaps and challenges with
advancing Indian industries’
climate resilience

Despite a comprehensive national and state-level
climate policy architecture, several structural,
institutional, and operational gaps continue to
limit the translation of policy intent into enhanced
industrial climate resilience. These gaps constrain
industries’ ability to anticipate, plan for, and

systematically manage growing physical climate
risks, even in the presence of sectoral guidelines and
adaptation frameworks. The following sub-sections
outline the key challenges shaping the current
adaptation landscape for Indian industry.

3.1 Fragmented policy and institutional landscape

In India, climate resilience for industry is shaped by
a fragmented policy and lack of a robust institutional
environment. Climate change and adaptation-
related mandates are primarily anchored within

the Ministry of Environment, Forest and Climate
Change (MoEFCC), while industrial regulation, trade
competitiveness, and sectoral promotion fall under
the Ministry of Commerce and Industry (MoCl).
Disaster management frameworks, meanwhile,
remain largely oriented towards emergency response
rather than proactive resilience-building and fall
under the National Disaster Management Authority
(NDMA) of India.

The absence of structured coordination mechanisms
across these domains has resulted in climate
resilience being weakly embedded within industrial
policy, investment approvals, and trade-related
decision-making. Industries are often required to
navigate overlapping mandates without clear
guidance on prioritising resilience investments

or aligning climate risk management with

core industrial compliance requirements. As a
result, adaptation remains peripheral to industrial
strategy, with limited enforceable or incentive-based
mechanisms to drive systematic uptake across value
chains.

3.2 Limited access to decision-grade climate risk data

Access to high-resolution, decision-grade climate
data remains a critical constraint for industry.
While climate projections and hazard datasets
exist at national and global scales, they are often
not available in formats that support site-level
decision-making, capital planning, or operational
risk management. Industries, particularly MSMEs,
face challenges in interpreting climate data,
linking hazards to business impacts, and applying
projections to asset design, supply-chain planning, or
workforce management.

This data gap leads to duplicated efforts, where firms
independently commission risk assessments using
varying assumptions and methodologies, resulting

in inconsistent outputs that are difficult to compare,
aggregate, or align with regulatory and financial
requirements. The absence of trusted, standardised
data platforms also weakens engagement with
financiers and insurers, who increasingly seek
credible, comparable assessments of physical
climate risk.

11
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3.3 Limited financial and technical support for adaptation actions

Financial and technical support mechanisms

for industrial climate adaptation remain limited,
fragmented, and weakly linked to regulatory
frameworks. While mitigation-oriented incentives,
such as energy efficiency subsidies and market-
based instruments, are embedded within compliance
systems and linked to measurable outcomes,
adaptation continues to be positioned largely as a
voluntary or discretionary activity.

Support for climate risk assessments, resilient
infrastructure upgrades, and supply-chain climate-
proofing is sporadic, and rarely tied to mandatory
compliance obligations. This asymmetry weakens
the business case for proactive adaptation, as

firms face limited regulatory or financial signals to
invest in resilience until climate impacts materialise.
Consequently, adaptation investments are often
deferred, reinforcing short-term decision-making and
constraining the systematic integration of resilience
into capital expenditure and operational planning.

Figure 4. Key gaps and challenges in advancing Indian industries’ climate resilience
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Fragmented policy of coordination
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management

Source: Authors’ illustration
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Box 1. Why mitigation moves faster than adaptation — a policy contrast

India’s climate policy architecture demonstrates a clear contrast between how mitigation and adaptation
are operationalised for industry. Mitigation actions are typically embedded within mandatory or quasi-
mandatory compliance frameworks, supported by explicit incentives and penalties. For example, the
Perform, Achieve and Trade (PAT) scheme links energy efficiency improvements to tradable efficiency
certificates, while renewable energy obligations and disclosure requirements under BRSR create
regulatory and market signals that reward compliance and penalise non-performance. These instruments
reduce uncertainty for firms by clearly defining expected actions, timelines, and economic implications.

In contrast, adaptation measures, such as climate risk assessments, resilient infrastructure retrofits or
supply-chain climate-proofing, are largely framed as voluntary or advisory, with limited linkage to
compliance mechanisms or financial incentives. As a result, adaptation investments are often deferred,
treated as discretionary costs rather than core operational requirements, despite growing physical climate
risks. This policy asymmetry reinforces short-term decision-making and weakens incentives for industries
to integrate resilience into routine planning and capital expenditure cycles.

Global evidence suggests this view is economically counterproductive: investing in adaptation can

yield substantial returns, often exceeding USD 10 in benefits for every USD 1 spent over a decade
when avoided losses, economic gains, and broader social benefits are accounted for, and average returns
on analysed projects have been estimated at around 27 per cent (WRI 2025; WRI 2 2025; OECD-IEA
2022). By failing to embed adaptation into compliance and finance frameworks, regulators and firms
miss significant opportunities to reduce future loss and damage, while enhancing long-term economic

performance.

Source: Authors’ analysis

3.4 Capacity and financing constraints, particularly for MSMEs

Capacity constraints remain a significant barrier

to industrial adaptation, particularly for MSMEs.
Many MSMEs lack in-house expertise to conduct
physical climate risk assessments, limited access to
actionable climate data, and insufficient financial
buffers to absorb upfront adaptation costs.

These constraints restrict their ability to retrofit
infrastructure, climate-proof supply chains, or
implement workforce protection measures, especially
within climate-exposed industrial clusters (UNEPFI
2023; RBI 2023). As a result, resilience investments
are frequently deprioritised in favour of short-term
operational expenditures, even as climate risks
increasingly disrupt labour productivity, logistics, and
business continuity.

However, emerging experience demonstrates that
MSMESs can act as early movers in adaptation
when supported by enabling ecosystems. For
instance, the Ghana Climate Innovation Centre has
enabled climate-smart MSMEs through technical
advisory services, early-stage finance, and incubation
support (World Bank 2019; GCIC n.d.). Similar
cooperative models in Kenya and Namibia have
supported MSME-led adaptation through shared
infrastructure and local knowledge systems (UNEPCC
2018). In Indig, initiatives such as WRI India’s
Resilient, Inclusive, and Sustainable Enterprises
(RISE) programme have strengthened MSME
adaptive capacity by providing access to climate-

risk tools, data, and technical guidance (WRI India
2022). These examples highlight that while capacity
constraints remain structural, targeted support
can unlock scalable MSME-led resilience.

13
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3.5 Absence of standardised industry-relevant metrics and

reporting frameworks

The lack of standardised, industry-relevant metrics
for physical climate risk and resilience outcomes
remains a critical gap. Existing sustainability
reporting frameworks, most notably BRSR, focus
predominantly on environmental disclosures and do
not uniformly mandate quantified physical climate
risk or resilience indicators (SEBI 2023; T20 Brazil
2024). Current requirements often capture only high-
level qualitative information, such as brief references
to disaster management plans, limiting comparability
across firms and sectors.

This absence of harmonised metrics reduces
the visibility of resilience investments to boards,

investors, and regulators, weakening incentives
for proactive adaptation (Cll IESD 2025; G20
Finance Working Group n.d.). For SMEs embedded
within value chains, the cost and complexity of data
collection further exacerbate uneven disclosure and
potential trade barriers. Strengthening disclosure
frameworks to incorporate standardised, cost-
effective, and interoperable physical climate risk
indicators, aligned with SAPCC priorities and the
National Adaptation Plan, would be critical to
improving transparency, accountability, and decision-
making for industrial resilience (OECD 2019; Prabhu
etal 2024).

3.6 Uneven state-level implementation and limited access to

decision-grade climate data

State Action Plans on Climate Change (SAPCCs)

are intended to operationalise national adaptation
priorities by articulating state-specific vulnerabilities
and sectoral actions. Where SAPCCs are relatively
mature and institutionally anchored, they provide a
useful platform for engagement with industry on risk
assessment, infrastructure resilience, and workforce
protection. However, across many states, SAPCCs
remain weakly linked to industrial policy instruments,
land-use planning, and regulatory approvals, with
limited specification of industry-facing actions,
timelines, or accountability mechanisms.

In the absence of standardised metrics, dedicated
budgets, and clearly defined institutional
mandates, SAPCCs often function primarily as
strategic planning instruments rather than fully
operational frameworks. Implementation is further
influenced by varying levels of technical capacity
within state climate cells and coordination challenges
between environment departments and industry-
facing agencies, affecting the pace and consistency
of on-ground action (GCA 2024). As a result, firms
operating across multiple states encounter uneven
expectations and limited guidance on integrating
adaptation into investment and operational decisions.

Compounding these challenges, access to decision-
grade climate data remains limited. While national

14

and global datasets exist, they are rarely translated
into high-resolution, site-specific insights required
for plant-level adaptation, infrastructure design, or
supply-chain planning. This data gap constrains
risk assessment, investment prioritisation, and the
effective scaling of resilience measures, particularly
for MSMESs and firms operating in climate-exposed
clusters.

In sum, while India’s climate policy architecture
provides a strong foundation for industrial climate
resilience, realising its potential requires targeted
enhancements. Stronger linkage between mitigation
and adaptation within industrial strategies, dedicated
financial and technical support mechanisms,
standardised resilience metrics, improved access

to decision-grade climate data, and strengthened
institutional capacity at the state level are all critical.
Addressing these gaps will be essential to enabling
industries to systematically integrate climate
resilience into strategic planning and operational
execution.

The lack of standardised, industry-
relevant metrics for physical climate
risk and resilience outcomes remains
a critical gap.



Towards Climate-resilient Indian Industries: Bridging Governance, Data, and Infrastructure Gaps through Collective Action

4. Current practices of
building climate-resilience at
the industry level

This section presents a set of case studies and

best practices drawn from individual industries,
corporations, and conglomerates that illustrate
emerging efforts by the private sector to build climate
resilience and advance adaptation. The examples
highlight how leading firms are assessing physical
climate risks, investing in adaptive infrastructure and
processes, and integrating resilience considerations

into operational planning, supply chain management,
and workforce protection. While these initiatives
remain uneven and largely voluntary, they
demonstrate the practical pathways through which
industry can operationalise adaptation, complement
public policy objectives, and contribute to long-

term economic resilience under increasing climate
variability.

Collaboration between big agglomerates and MSME's can support MSMEs to build resilience against extreme climatic
events and strengthen the supply chains.
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Case Study 1. Crisis management for flood recovery and supply chain rerouting
strategy by the Novelis Sierre plant

Manufacturing

(Aluminium rolling and recycling)

Large Scale Industry

Key Risk Faced

Flooding / waterlogging, extreme
rainfall, supply chain disruptions,
worker safety risks

Benefits from adaptation action

- Reduced operational disruptions
- Improved worker safety
- Improved supply chain resilience

Measurable outcome

Production restarted within three
months; significant reduction in
customer supply disruptions
compared to initial estimates.

Challenges during implementation

Novelis Sierre Plant
Sierre, Canton of Valais, Switzerland
2024 — Present

Challenges Faced

In June 2024, extreme rainfall caused the Rhone river to flood, inundating
Novelis Sierre plant, which is its largest production site in Europe. The event
rendered the facility inoperative, forcing the company to declare force
majeure, and disrupting obligations to automotive customers. Operations were
halted to ensure worker safety, particularly in the cast house, where water and
molten metal posed an explosion risk. The flooding damaged equipment and
created immediate downstream supply chain disruptions.

Adaptation Action

Following this once-in-300-years event, Novelis implemented a multi-layered
adaptation strategy with two parallel workstreams. Crisis management
was coordinated through dual command hubs at the European headquarters
in Kiisnacht and the Sierre plant, enabling simultaneous action across
operations, supply chain, and commercial teams.

The first, ‘Rebuild Sierre’, focused on site cleanup, asset protection, and a
phased production restart. A controlled shutdown and evacuation were
authorised before floodwaters entered the site, preventing severe safety risks
in high-hazard areas such as the cast house.

The second focused on supply chain continuity by rapidly rerouting production
across Novelis’s global network and managing force majeure transparently. To
maintain continuity, Novelis leveraged finished-goods inventory, rerouted
production within its European network, and sourced additional material from
Asian operations. The company adopted a strategy of early and transparent
stakeholder engagement, working closely with local authorities on flood
mitigation measures, and maintaining direct communication with key custom-
ers. Senior leadership personally engaged major clients, supported by a new
supply-tracking system and external specialists were deployed to support
cleanup, restoration, and independent assessment of the flood event.

The primary challenges included managing extreme uncertainty, ensuring worker safety, and maintaining customer trust.

This was addressed by empowering cross-functional crisis teams, and reducing bureaucratic delays. Additionally, a

centralised supply visibility tracking tool was created for coordination across multiple international plants for supply chain
continuity

Source: Authors’ analysis based on Novelis. 2024. ‘Novelis Announces Sierre Plant’s Swift Recovery’. September 26 and
McKinsey & Company. n.d. ‘Novelis Europe’s Emilio Braghi on Managing Crisis’.
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Case Study 2. Slope stabilisation to avoid soil erosion and steep slopes Joda East Iron
Mine

/W

TATA STEEL

Mining
Iron Ore Mines

Large Scale Industry

Key Risk Faced

Extreme rainfall, landslides, worker
safety risks

Benefits from adaptation action

- Reduced operational disruptions
- Improved worker safety/
productivity

Over the Years

Coir/geo-jute matting practice is
being maintained to
reduce/eliminate the erosion of
dump slopes.

Challenges during implementation

Joda East Iron Mine
Keonjhar, Odisha, India
2012 — Present

Challenges Faced

The mine’s operations are located in hilly terrain in Odisha, a region prone to
heavy monsoons and cyclones from the Bay of Bengal. The excavation and
filling required for the mine made certain slopes extremely vulnerable to
erosion and mudslides. Specifically, the Secondary Crusher House and the
Jajang-Narayanposhi-Tiring (JNT-3) area were constructed on a bench of a
hillock with a steep, exposed 17-metre slope. Heavy rainfall in 2011 caused the
slope below these critical structures to begin failing due to severe erosion.

Adaptation Action

As this was a brownfield development, the company conducted a slope
stability analysis. To address the erosion threatening the Secondary Crusher
House, Tata Steel implemented a durable stabilisation solution using in-situ
soil reinforcement known as TerraNail®. The design was tailor-made for the
site’s critical conditions, using Bishop’s stability analysis to handle the load
from the structure above. The process involved drilling into the slope, inserting
galvanised Terra Nails (7m and 9m lengths), grouting them to transfer stress,
and applying shotcrete to the surface.

A major concern was ensuring worker safety during the intense monsoon season if the slope surface temporarily failed
during the work. Additionally, the lack of dry sand caused issues for the shotcreting process.

These challenges were addressed through close cooperation between the project team, the contractor (L&T), and
consultants, to ensure adequate safety measures were in place.

Source: Authors’ analysis based on Tata Steel. 2022. Environment Statement of Joda East Iron Mine (2021-22); and
Geoquest. n.d. ‘Slope Stabilization at Joda Iron Ore Mines — Case Study’. Geoquest India.
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Case Study 3. Scientific mangrove conservation and biodiversity management for
overall climate resilience from storm surges and urban heatisland effect

4 Plant Pirojshanagar Township (Godrej Vikhroli Campus)
Vikhroli, Mumbai, Maharashtra, India
1985 — Present

Challenges Faced

The Pirojshanagar township is located along the western bank of Thane Creek,
and faces risks associated with coastal proximity, including storm surges,
erosion, and the urban heat island effect. Without the mangroves acting as a
‘green lung’ to regulate the climate and prevent erosion, the industrial plants
and residential colonies in the township would be vulnerable to flooding and

Manufacturing
Industry and consumer goods

Large Scale Industry

extreme weather.

Adaptation Action

Godrej implemented a three-pronged strategy involving conservation,
research, and awareness.

oy e « Conservation: Security was deployed to prevent tree felling and encroach-
Cyclone, storm surges and water ment across the 1,750-acre forest. In 1999, a large-scale plantation project
inundation

Benefits from adaptation action

Reduced operational disruptions
Reduced water/ energy use
Carbon sequestration,
biodiversity preservation

Measurable outcomes

Carbon sequestration: standing
stock of ~900,000 tonnes of
carbon

Achieved ‘Water Positive’
status; 35 per cent of total water
footprint met through recycled
water.

Biodiversity: The campus
supports 16 mangrove species,
208 bird species, 82 butterfly
species, 31 reptile species, and 6
mammal species.

was executed with the World Bank on a 40-hectare plot. The company also
enforces a zero-waste-to-landfill policy and recycles over 99 per cent of
industrial waste to prevent creek pollution.

Research: Godrej actively monitors ecosystem health through biodiversity
index assessments and carbon sequestration studies, and has supported
over 30 student research projects.

Awareness: A Mangrove Information Centre was established in 2001, and
the ‘Godrej Mangroves’ app was developed to help people identify
mangrove species.

Challenges during implementation

Lack of knowledge/identification: One significant challenge was the
limited understanding of the mangrove ecosystem, and the difficulty in
identifying species, even among experts. To address this, Godrej developed
the ‘Mangroves Mobile App’, a digital field guide available in 11 languages.

Wildlife-human conflict: Sightings of wildlife such as snakes and golden
jackals near human habitation posed a management challenge. Godrej
addressed this by commissioning a camera trap study by the Wildlife
Conservation Society to understand animal behaviour.

Protection of green cover: In earlier decades, the importance of mangroves
was not well understood, leading to risks of felling. This was addressed by
deploying security at the creek side and adopting a ‘protection and prolifera-
tion’ mandate.

Source: Authors’ analysis based on Godrej. 2025. ‘Mangrove Coalition Launched to Strengthen India’s Coastal Cities from
Climate Risks’. July 24; and Deshpande, Laxmikant. 2021. ‘Conserving Mangroves: The Visionary Journey Is Always Marked
with Perseverance and Innovation.” December 11.
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Case Study 4. Heat stress management at workplace to safeguard labour and

increase worker efficiency

ADITYA BIRLA GROUP

Manufacturing
(Multiple sectors)

Large Scale Industry

Key Risk Faced

Extreme heat, risk to work force,
risk to machinery from heat

Benefits from adaptation action

Improvement in workplaces in
terms of heat stress

Measurable outcomes

Institutionalise heat stress
response and preventive actions
across businesses.

Sensitising employees and
contractors on heat-stress risks,
early symptoms, and the
importance of timely response.

Challenges during implementation

Multiple Aditya Birla Group plants across India
Pan-India
2024 — Present

Challenges Faced

Employees in manufacturing operations are exposed to extreme heat, due to
rising ambient temperatures, and heat-generating industrial processes. This
exposure leads to lower performance, safety incidents, and reduced morale,
with severe heat stress potentially causing heat exhaustion or stroke.

Adaptation Action

The group adopted a unique three-step approach to safeguard employee
health while maintaining efficiency.

« Heat stress risk controls: Workplaces identified as high-risk and moder-
ate-risk through quantitative heat stress assessment need implementation
of controls to reduce the risk.

1: Qualitative heat 2: Quantitative heat
stress assessment of stress assessment by

3: Physiological
monitoring of

workforce

workplaces/ activities using TWL (Thermal
work limit) equipment

For identified high-risk For identified high-risk Adjust work-rest

areas in quantitative areas in qualitative schedule, and provide

assessment assessment trainings for identified
abnormal workforce

- Step 1 (qualitative): Assessing factors such as sun exposure, hot
surfaces, and clothing.
- Step 2 (quantitative): Measuring Wet Bulb Globe Temperature (WBGT)

and metabolic rates to categorise workplaces as high-, moderate-, or low-

risk.

- Step 3 (physiological): Conducting continuous monitoring and counsel-

ling for high-risk workforces.

« Implementation: ABG prepared a guidance note and site-level procedures,

conducting pilots at 10 sites in 2024. By 2025, 58 sites had completed
qualitative assessments. Engineering controls, such as new rest areas with
cool ventilation, were implemented for high-risk areas.

Developing an approach suitable for sites across India and Southeast Asia was a challenge, which was addressed
through extensive research and expert opinion.

Training health and safety personnel across multiple locations was managed through a combination of online and
offline sessions prior to the summer season.

Source: Authors’ compilation based on a primary survey completed by the Aditya Birla Group.
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Case Study 5. Climate smart villages and water stewardship to make agricultural
value chains resilient

VAN

ITC Limited

Manufacturing

(Agriculture & agro-processing)

Large Scale Industry

Key Risk Faced
Draught and water scarcity

Benefits from adaptation action

Reduced water/ energy use
(drip/ sprinkler irrigation and
biogas)

Cost savings (optimised fertiliser
use; decreased urea)

Increased crop yields, reduced
livelihood vulnerability

Measurable outcomes

Challenges during implementation

60 per cent of farmers had two
or more irrigation sources.
Mean yield for Rabi crops
increased from 9.18 Q/ha to
15.01 Q/ha

ITC Limited, Sehore district (Deh Khedi and Ratanpur villages)
Sehore, Madhya Pradesh, India
2014 — Present

Challenges Faced

Significant climate changes, including erratic rainfall and delayed monsoons,
made the agriculture value chain in the Sehore district highly vulnerable.
Rainfall dropped significantly between 2013 and 2014, and without interven-
tion, farmers were 70 per cent dependent on rainfall, threatening food security
and the stability of the rural supply base.

Adaptation Action

ITC implemented a holistic ‘climate smart’ intervention strategy under its
‘Mission Sunehra Kal’ initiative to enhance the adaptive capacity of farmers
through:

- Water-smart interventions (water rejuvenation): Recognising that rains
had become erratic, ITC focused on soil and moisture conservation to
reduce dependence on monsoon rainfall. Key infrastructure built included
the construction of stop dams, farm ponds, wells, and gabions.

« Nutrient-smart practices: To improve soil health and optimise input costs,
the project introduced Soil Health Cards to check nutrient content and
rationalise fertiliser use. Farmers were trained in vermicomposting and the
use of modern agricultural tools like Broad Bed and Furrow (BBF)
attachments.

« Knowledge and capacity building: A major gap identified was the lack of
access to scientific agricultural knowledge. ITC established farmers’ field
schools (FFS) and self-help groups (SHGs) to disseminate information. The
initiative provided farmers with access to weather information, enabling
better decision-making regarding sowing and harvesting.

« Energy efficiency: To reduce environmental degradation and reliance on

firewood, the initiative promoted the installation of biogas units, for cooking
in the intervention villages.

« Erratic weather patterns: A primary challenge was the unpredictability of rainfall, which varied significantly
year-to-year. This was addressed by diversifying irrigation sources (wells, farm ponds), so farmers were not solely

reliant on the monsoon.

Resource depletion: High dependence on fuelwood and dung cakes for cooking was a challenge for environmental
sustainability. This was addressed by promoting biogas, leading to 30 per cent of farmers in intervention villages
shifting to biogas and 10 per cent to LPG.

Source: Authors’ analysis based on Kumar, Himanshu, Bhaskar Sinha, and Jigyasa Bisaria. 2024. Enhancing Adaptive
Capacity of Farmers Through Climate Smart Interventions.
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4.1 Key takeaways and lessons learnt

Resilience capability lllustrative case

What was done

Why it matters

Supply-chain agility
as a core resilience
capability

Novelis—Sierre plant

Pre-defined crisis playbooks
enabled rapid rerouting of
production across global
facilities; decentralised
decision-making allowed
real-time operational
responses and transparent
force majeure management.

Asset protection alone is
insufficient; flexibility and
decision autonomy across
supply chains are critical to
minimising downtime and
customer disruption during
extreme events.

Site-specific technical
solutions for climate-
exposed assets

Tata Steel—)oda East
Iron Mine

Tailored slope stabilisation,
soil reinforcement, and
drainage systems designed
for monsoon-intensive
conditions

Generic engineering
standards fail in high-risk
geographies; granular risk
assessment and context-
specific design are essential
to reduce erosion, landslides,
and operational disruption.

Nature-based solutions
as functional resilience
infrastructure

Godrej—Vikhroli
Campus

Scientific conservation and
management of mangrove
ecosystems to buffer storm
surges, reduce coastal
erosion, and mitigate urban
heat.

Nature-based solutions

can operate as ‘green
infrastructure’, delivering
asset protection alongside
co-benefits such as water
security, heat reduction, and
carbon sequestration.

Resilience beyond the ITC—Mission Sunehra

Community-level

For agro-based and water-

fence-line through Kal interventions in water dependent industries,
upstream value-chain stewardship and climate- resilience depends on
engagement smart agriculture to stabilise strengthening adaptive
raw material supply capacity across rural supply
bases, not just within factory
boundaries
Standardised protocols Aditya Birla Group-wide, data-driven Harmonised protocols enable
for scalable workforce  Group—Heat Stress heat stress management consistent identification and
protection Framework using a three-step approach, mitigation of occupational
from qualitative risk climate risks across diverse
screening to physiological sites, improving scalability
monitoring and engineering and compliance.
controls.
Worker safety as an Cross-cutting across  Flood protection, slope Climate adaptation is a core
integral component of all cases stabilisation, and heat operational strategy that

operational resilience

mitigation measures
designed to protect both
assets and workers.

preserves human capital,
productivity, and business
continuity is not a parallel
safety function.

Source: Authors’ analysis
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4.2 The need for collective
climate action

The sectoral risk analysis and industry case studies
presented in this paper reveal a clear divergence

in industrial climate resilience. Leading firms,
including Novelis, Tata Steel, ITC, Godrej, and

the Aditya Birla Group, demonstrate that climate
resilience is achievable through targeted technical
and organisational interventions. These range from
asset-level flood protection and heat mitigation to
water stewardship, supply-chain diversification, and
workforce protection measures. Collectively, these
examples confirm that adaptation solutions exist
and can deliver tangible business value by reducing
downtime, stabilising operations, and safeguarding
productivity. However, these efforts remain isolated
pockets of excellence, rather than system-wide norms.
Despite the availability of technical solutions, resilience
has not scaled across industrial clusters or value
chains.

MSMESs, which form the backbone of India’s industrial
ecosystem, often lack the financial capacity to
replicate capital-intensive interventions undertaken
by larger firms. At the same time, access to decision-
grade climate data remains limited, standardised
resilience metrics are largely absent, and uneven
state-level implementation of climate policies creates
regulatory uncertainty for firms operating across
multiple jurisdictions. Together, these constraints
make resilience investments difficult to prioritise,
justify, and track, particularly beyond individual
facilities. Moreover, the barriers identified are

not merely firm-level capacity gaps but structural,
collective-action challenges. Firms operating within
the same geographies or value chains often face
common hazards, such as extreme heat, flooding, or
water stress, yet continue to undertake climate risk
assessments and adaptation planning in isolation.

Several of the most binding constraints are, therefore,
inherently collective in nature. These include
duplication of climate risk assessments, weakest-link
vulnerabilities in supply chains, free-rider dynamics
around shared infrastructure, and coordination failures
in workforce protection and emergency preparedness.




Governance, Data, and Infrastructure Gaps through Collective Action

Individual firm-level adaptation, while necessary,

is insufficient to protect interconnected industrial
systems or ensure continuity across value chains,
particularly where MSMEs and ancillary units remain
exposed.

Global experience demonstrates that collective
approaches can help overcome these barriers.
Shared knowledge platforms and pooled technical
expertise have enabled firms and investors to translate
climate science into decision-relevant metrics. For
example, the Coalition for Climate Resilient Investment
(CCRI) facilitated the joint development of physical
climate risk assessment methodologies that improved
investment decision-making for infrastructure and
industrial assets (CCRI 2021; World Economic

Forum 2022). Such collective mechanisms decrease
transaction costs, and expand access to high-quality
risk information, especially for smaller firms.

Similarly, early warning systems (EWS) for extreme
heat, flooding, and cyclones are most effective when
designed at the scale of industrial clusters rather
than individual facilities. Evidence from India’s city-
level heat action plans shows that timely warnings,
supported by coordinated preparedness actions, can
significantly reduce mortality and productivity losses
(WMO 2021; WHO 2023). Extending such shared
climate intelligence systems to industrial estates can
enable anticipatory actions such as shift rescheduling,
equipment protection, logistics rerouting, and
workforce safety measures, particularly where firms
rely on common infrastructure and labour markets.

Collective investment in adaptation infrastructure
also offers significant efficiency gains. Measures
such as stormwater drainage upgrades, flood retention
systems, water recycling infrastructure, and cooling
and shading interventions are often more cost-
effective when implemented at the level of industrial
estates or economic zones. International experience
with eco-industrial parks demonstrates how shared
infrastructure planning can reduce climate-related
disruptions while improving resource efficiency
(UNIDO 2017; UNEP 2021), particularly in climate-
exposed coastal and riverine regions.
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For MISMEs, collective platforms can play a

critical role in lowering barriers to adaptation

by pooling resources, providing shared technical
assistance, and enabling access to finance through
aggregated demand. Evidence from cluster-based
programmes indicates that MSMEs are more likely

to adopt adaptive practices when supported through
cooperative models and shared services (World Bank
2019; UNEPFI 2023). Embedding MSMEs within
collective initiatives, such as shared risk assessments,
joint training, and common infrastructure upgrades,
strengthens resilience across entire value chains
rather than concentrating it within a few large firms.

Beyond operational benefits, collective industry
action also provides strategic value for policy
alignment and scale. Structured industry platforms
offer governments a practical interface to translate
national and state adaptation priorities, such as those
under the National Adaptation Plan and SAPCCs,

into implementable, sector-specific actions. Global
experience suggests that adaptation advances most
effectively when collective industry efforts are aligned
with public policy objectives, and supported by
enabling regulatory and financial frameworks (OECD
2024; Global Commission on Adaptation 2019).

4.3 The role of insurance and parametric solutions in industrial

climate resilience

An important but underdeveloped dimension of
industrial climate resilience is the role of insurance as
both a risk-transfer and risk-signalling mechanism.
Traditional indemnity-based insurance often
performs poorly under climate extremes due to
delayed payouts, high transaction costs, and limited
coverage for indirect losses such as downtime and
supply-chain disruption.

Parametric insurance, which triggers payouts based
on predefined hazard thresholds (e.g., rainfall,
temperature, wind speed), offers faster and more
predictable liquidity, particularly when designed
using sub-national or cluster-level climate data.

For industry, integrating insurance alongside
physical adaptation measures can help manage
residual risk, stabilise cash flows, and improve
engagement with lenders and investors. At the
same time, insurers require decision-grade, location-
specific climate risk data to price products accurately
and scale coverage, especially for MSMESs. Collective
industry platforms can help bridge this gap by
aggregating demand, sharing risk assessments, and
enabling pooled insurance arrangements, making
insurance a viable component of systemic industrial
resilience rather than a standalone financial product.

24

In India, parametric insurance has been piloted
primarily in the agriculture and disaster risk
management space, but its relevance for industry is
increasingly recognised. For instance, rainfall- and
cyclone-triggered parametric products developed
with support from global reinsurers and multilateral
agencies have enabled faster post-event payouts to
state governments and local institutions, reducing
fiscal stress after extreme events.

Similar approaches are now being explored for urban
flooding and extreme heat, including city-scale heat-
risk financing mechanisms linked to Heat Action Plans.
Extending these models to industrial clusters, ports, and
logistics corridors, using location-specific thresholds
and shared exposure data, could help industries
manage escalating physical climate risks while
improving engagement with insurers and lenders.

Taken together, the evidence indicates that

scaling industrial climate resilience in India
requires moving beyond fragmented, firm-by-
firm responses. Collective action is not merely a
coordination mechanism, but a necessary enabler
of scalable, cost-effective, and inclusive adaptation,
capable of addressing shared risks, strengthening
value-chain continuity, and translating policy intent
into durable industrial practice.
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5. Recommendations

Drawing on the evidence from sectoral risk
analysis, case studies, and policy gaps identified
in the preceding sections, this chapter outlines a
set of targeted recommendations to strengthen
climate resilience across Indian industry. The

recommendations are structured to reflect the
differentiated roles of industry, policymakers, and
financial actors, while emphasising the need for
coordinated and scalable action.

5.1 Recommendations for industry partners

Industry actors are central to translating climate risk
recognition into operational resilience. The following
recommendations focus on actions that industry
partners can undertake, individually and collectively,
to embed climate adaptation within strategic
planning, investment decisions, and value-chain
management, while aligning with emerging national
and state policy priorities.

Industry partners should establish
a formal coalition to institutionalise
collaboration on climate resilience.

This should be a cross-sectoral coalition, align
private sector action with public policy priorities,
and accelerate the uptake of adaptation solutions.
The coalition should function as a structured
platform to translate national and state climate
policies, particularly the NAP and SAPCCs, into
actionable, industry-relevant guidance and
implementation pathways. Global and national
precedents demonstrate the feasibility and value of
such coalitions. The Coalition for Climate Resilient
Investment (CCRI), launched at the UN Climate Action
Summit in 2019, shows how cross-sector coalitions
can translate physical climate risk into investment-
grade metrics through shared methodologies and
strong anchoring in global policy processes,

with participation from financial regulators and
multilateral development banks (CCRI 2021; WEF
2022). Similarly, the UN Global Compact’s CEO
Water Mandate illustrates how collective industry
platforms aligned with public governance priorities
can harmonise metrics, enable co-investment in
resilience, and demonstrate business value through
reduced operational and supply-chain risks (UN
Global Compact 2023).

Thus, the coalition should focus on
operationalising existing climate risk assessment
frameworks, such as the Physical Climate Risk
Assessment Framework (PCRAF)5 by Cll and
CEEW, and the physical climate risk investor
playbooké by UNEP to reduce duplication of effort
and implement strategic action. Further, the coalition
should work towards developing harmonised
resilience metrics, and sector-specific working groups
addressing priority hazards such as extreme heat,
flooding, and water stress. Membership should be
inclusive, with differentiated engagement models for
large firms, MSMESs, and industrial clusters, enabling
collective action while recognising varying capacities.
Positioned as an interface between industry and
government the coalition can strengthen investment
readiness, reduce duplication of effort, and scale
proven resilience practices across value chains.

5. The Physical Climate Risk Assessment Framework (PCRAF) is a sector- and region-specific tool that enables businesses to identify
and manage climate risks from floods, droughts, and heatwaves, supporting resilient infrastructure planning, informed investment

decisions, and the mobilisation of private capital, while underscoring the need for incentives to drive its wider adoption (Cll 2025).
6. The Adaptation and Resilience Investors Collaborative (ARIC) has developed a Physical Climate Risk Investor Playbook to support
the systematic identification of climate resilience opportunities, offering investors a simplified, step-by-step, product-agnostic

approach to integrating physical climate risk assessment, and the identification of adaptation and resilience opportunities across

both equity and debt financing decisions.
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Box 2: Why an industry coalition is critical for scaling climate resilience

Bridging the policy-practice gap: India has a growing suite of climate and industrial policies, yet uptake
by industry remains uneven due to fragmented guidance and limited implementation support. A formal
coalition can act as a translation mechanism, converting policy intent under SAPCCs, labour advisories,
disaster management plans, and industrial guidelines into operational standards, toolkits, and sector-
specific action plans that firms can adopt at scale.

Strengthening the business case through quantification: Global evidence consistently shows that
investment in adaptation delivers high economic returns. The Global Commission on Adaptation estimates
that every USD 1 invested in climate adaptation can generate USD 2—-10 in net economic benefits, through
avoided losses, productivity gains, and reduced disruption (GCA 2019). For heat-related risks alone, the
ILO estimates global productivity losses could reach USD 2.4 trillion annually by 2030, underscoring

the economic rationale for proactive industry-led resilience (ILO 2019). A coalition can standardise
methodologies to quantify avoided losses, return on resilience investments, and productivity gains,
strengthening board-level and investor confidence.

What the coalition enables:

- Shared methodologies to quantify avoided losses and return on resilience investments.
- Stronger justification for board-level decisions and capital allocation.

- Improved investor and lender confidence in resilience-oriented investments.

Addressing low-capacity and high-risk contexts: For many MSMEs and smaller industrial actors, risk
identification alone does not translate into action due to limited technical expertise, data access, and
financial headroom. Collective mechanisms, such as shared climate risk assessments, pooled technical
assistance, and common access to climate data platforms, can significantly lower entry barriers. By
sharing resources and expertise, the coalition can enable firms operating in low-capacity contexts to move
from awareness to implementation.

How the coalition helps:

- Shared climate risk assessments and tools
- Pooled access to climate data, technical assistance, and advisory support
- Reduced duplication of effort and lower transaction costs

- Faster uptake of proven, context-specific resilience solutions

Mobilising finance and protecting supply chains and workers. Coalitions can unlock joint financing
mechanisms, blended finance partnerships, and pooled procurement of resilience solutions, reducing
costs for individual firms. Coordinated action across supply chains can enhance continuity and reduce
cascading disruptions. In parallel, collective adoption of worker protection measures, such as heat action
protocols aligned with government advisories, can safeguard labour productivity and reduce occupational
health risks under rising temperature extremes.

Source: Author’s analysis
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Industry should undertake group-level
physical climate risk assessment

Policymakers and industry bodies should encourage
large industry groups and conglomerates to undertake
group-level physical climate risk assessments,
using a phased, materiality-based approach to
manage cost, time, and resource constraints. An initial
light-touch screening or heat-mapping exercise across
all assets and operations, domestic and international,
can be used to identify priority geographies, asset
classes, and value-chain nodes exposed to high
climate risk. This first stage enables firms to rapidly
distinguish material risk hotspots from lower-risk
assets without undertaking resource-intensive site-
level analysis across the entire portfolio.

Building on this screening, firms can then
undertake deeper, site-specific risk assessments
for identified hotspots, using structured frameworks
such as PCRAF (Cll 2025), RISE (WRI 2023), or

the ITC Next Strategy (ITC 2023). This sequenced
approach allows companies to move beyond isolated
site diagnostics towards a portfolio view of exposure,
while ensuring that analytical effort and capital are
directed where risks are most acute. Group-level
assessments conducted in this manner support
prioritisation of high-risk assets, stress-testing of
investment plans, and alignment of capital allocation
with long-term resilience objectives.

Incentivising such phased group-level
assessments can also generate spillover benefits
for MISMEs embedded in industrial value chains,
by identifying shared risks and enabling targeted
support where vulnerabilities are concentrated. In
addition, a structured, portfolio-level understanding
of climate exposure can improve disclosure quality
and enable more consistent engagement with
insurers, lenders, and regulators, without imposing
disproportionate upfront burdens on firms.

Standardised methodologies

with sector-specific SOPs and
checklists can enable firms to
identify vulnerabilities, and prioritise
adaptation actions.

Develop and implement standardised
guidelines for site-level L&D assessment

Industry bodies should develop refined, integrated
guidelines for site-level assessment of climate-
related loss and damage (L&D) for industrial
facilities. These guidelines should define what
constitutes L&D, covering direct asset damage,
production downtime, workforce disruption, supply-
chain interruptions, environmental remediation,
and compliance-related costs. A standardised
methodology with sector-specific SOPs and
checklists can support consistent application
across industries and geographies, enabling

firms to systematically identify vulnerabilities,
prioritise adaptation actions, and embed climate
risk considerations into routine operational and
safety planning. Such guidance would also improve
comparability across sites and states, strengthening
the credibility of reported impacts. Such guidelines
could also be operationalised through the Industry
Resilience Coalition to enable a wider uptake and
implementation across sectors.

Institutionalise tracking of adaptation
investments and averted losses at the
site level

To strengthen the economic case for resilience,
industries should be encouraged to systematically
quantify and disclose adaptation investments at the
site level on an annual basis, alongside estimates of
losses averted due to these interventions. A structured
monitoring and evaluation (M&E) framework should
require firms to assess avoided downtime, reduced
asset damage, and productivity gains over a rolling
five-year cycle, aligned with financial planning and
asset lifecycles. Standardising these metrics would
enable better evaluation of return on adaptation
investments, support evidence-based decision-
making by financiers and insurers, and create a
feedback loop to refine adaptation strategies over
time. At the policy level, such data can inform targeted
incentives, risk-based regulation, and public—private
co-investment in resilience.
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5.2 For government stakeholders

Government action is critical to creating the enabling
conditions for industrial climate resilience. While
industries can undertake risk assessments and
implement adaptation measures, scaling resilience
across sectors and value chains requires coherent
policy signals, institutional coordination, and
integration of climate risk considerations into core
economic planning and regulatory frameworks.

The following recommendations focus on how
government stakeholders can move from fragmented,
advisory approaches towards structured,
implementation-oriented engagement with industry.

Establish a platform for government-
industry engagement on climate
resilience

A structured platform of engagement should be
created to enable continuous collaboration between
industry coalitions and government stakeholders to
mainstream climate resilience into industrial policy,
investment planning, and regulatory frameworks.
This platform should be hosted by the Ministry

of Commerce and Industry (MoCl), with the DPIIT
convening meetings and facilitating coordination
with other relevant ministries, including Environment,
Labour, Power, Steel, Heavy Industries, MSMIE,

Ports, and Logistics. Under this platform, the

industry coalitions should be formally recognised

as implementation partners, particularly for priority
sectors such as manufacturing, infrastructure, energy,
logistics, and MISMIEs.

The platform should focus on embedding climate
resilience into core industrial planning instruments
by issuing sector-specific adaptation guidance,
integrating climate risk screening into industrial
approvals, land allotments, corridor planning, and
expansion plans, and aligning objectives across
industrial, environmental, labour, and disaster
management policies. State-level examples, such
as Telangana’s climate-adaptive industrial policy,
illustrate how risk-informed site planning, water
security, heat mitigation, and resilient infrastructure
standards can be integrated into industrial
development rather than treated as standalone
environmental measures (Telangana Industrial
Infrastructure Corporation 2016). Scaling such
approaches nationally through the platform will
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enhance regulatory clarity, strengthen resilience
outcomes, and provide long-term certainty for
investment and competitiveness.

Establish compliance-linked financial
and technical support for industrial
adaptation

Government stakeholders should establish dedicated
financial and technical support mechanisms for
industrial climate adaptation that are explicitly linked
to regulatory and policy compliance frameworks.
Building on the success of mitigation-oriented
instruments, adaptation support should move beyond
voluntary guidance towards structured incentives
and conditionalities. This can include subsidised or
co-financed climate risk assessments, concessional
finance for resilient infrastructure upgrades, and
targeted technical assistance for climate-proofing
supply chains, particularly for MSMEs embedded
within industrial value chains. Linking access to

such support with compliance instruments, such

as environmental clearances, industrial licencing,
climate resilience certification for industry or

their products, zoning approvals, or BRSR-linked
disclosures, would create clearer and more consistent
signals for industry action.

Global experience demonstrates the effectiveness
of linking adaptation finance with regulatory
requirements. For instance, the European Union’s
LIFE Programme, with a budget of EUR 5.4 billion,
co-finances business-led adaptation projects,

with eligibility often linked to compliance with
regional development plans and environmental
regulations, thereby embedding resilience within
statutory planning processes (ClimateAdapt 2020).
Similarly, the OECD’s Climate Adaptation Investment
Framework highlights how public financial
institutions and development banks use concessional
debt finance and blended finance instruments to
support enterprises’ adaptive capacity, including
loans conditioned on resilience and risk management
criteria (OECD 2024). Embedding such conditional
adaptation finance within India’s regulatory
ecosystem would help normalise resilience as a core
operational requirement rather than a discretionary
investment.
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Strengthen the enabling ecosystem for
private-sector adaptation through data
access, capacity building, and regulatory
reform

In parallel, governments should strengthen the
enabling ecosystem for private-sector adaptation

by improving access to decision-relevant climate
data, technical capacity, and institutional support.
This includes providing high-resolution, localised
climate risk information that is usable at industrial
and operational scales; supporting capacity building
for state officials, industrial clusters, and MSMEs; and
co-developing pilot projects with industry coalitions
to translate policy intent into on-ground resilience
outcomes. Such measures are critical for addressing
persistent capacity constraints that limit the uptake of
adaptation actions, especially among smaller firms.

Additionally, India can learn from Japan’s Climate
Change Adaptation Information Platform (A-PLAT),
which is deployed as a centralised information

platform to help stakeholders, both public and
private, access climate risk information and develop
adaptation measures (IEA 2021). This platform is
underpinned by Japan’s Climate Change Adaptation
Law, which institutionalises adaptation planning and
promotes public-private collaboration on resilient
infrastructure and business risk management.
Complementing data and capacity support with
updates to labour, occupational health, and safety
regulations, particularly to address risks such as
extreme heat and flooding, would further enable firms
to integrate worker-centred adaptation into routine
compliance frameworks, strengthening industrial
resilience holistically.

Government stakeholders should
establish dedicated financial and
technical support for industrial
climate adaptation, linked to
regulatory compliance.

Industry's approach towards extreme events must shift from reaction to pro active adaptation.
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6. Way forward: From policy
intent to industrial climate
resilience at scale

India’s policy architecture on climate change,
industrial development, and disaster risk reduction
provides a strong foundation for advancing industrial
climate resilience. However, as this white paper
demonstrates, resilience outcomes will remain
uneven unless adaptation is systematically
embedded within industrial policy, compliance
frameworks, investment decisions, and state-level
implementation processes. Escalating physical
climate risks, such as heat stress, flooding, water
scarcity and supply-chain disruption are no longer
peripheral concerns, but material determinants

of industrial productivity, workforce safety, and
long-term competitiveness. Addressing these risks
requires a decisive shift from fragmented, advisory
approaches towards coordinated, risk-informed, and
implementation-oriented action across government
and industry.

A critical priority for the coming decade is to
institutionalise climate resilience within India’s
economic governance systems. This includes
strengthening coordination between climate

and industrial ministries, embedding adaptation
considerations within approvals, zoning, and
licencing processes, and aligning national
instruments such as the NAP with SAPCCs and
industrial development strategies. Equally important
is streamlining the current policy asymmetry between
mitigation and adaptation by establishing dedicated
financial and technical support mechanisms for
resilience that are explicitly linked to compliance and
incentives. Global evidence consistently shows that
early investment in adaptation yields high economic
returns by avoiding future losses, protecting labour
productivity, and safeguarding infrastructure.
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At the same time, industry must move from isolated
firm-level responses to collective, systems-oriented
action. Shared climate risks, such as flooding within
industrial estates, heat stress affecting workforces,
and disruptions to common logistics and water
infrastructure, cannot be effectively managed by
individual firms alone. Formal industry coalitions

on climate resilience can play a catalytic role by
translating national and state policies into actionable
guidance, pooling data and technical expertise,
developing harmonised risk metrics, and enabling
joint investments in early warning systems and
shared adaptation infrastructure.

Such platforms are particularly critical for MSMEs,
which face acute capacity and financing constraints,
yet form the backbone of India’s industrial value
chains. International experience demonstrates that
when collective action is institutionally anchored,
aligned with public policy, and linked to finance, it can
significantly accelerate adaptation uptake and de-
risk private investment.

Looking ahead, the pathway to resilient Indian
industry lies in convergence. Strengthening
standardised metrics for climate risk and resilience,
enhancing state implementation capacity,
improving access to decision-relevant climate

data, and fostering structured government-industry
collaboration will be central to this transition. If
pursued in a coordinated and sustained manner,
these steps can help ensure that Indian industries are
not only protected from escalating climate impacts,
but are positioned to lead in building resilient,
competitive, and future-ready economic systems.
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