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ABSTRACT

Managing risk is a key component of industries to cope with extreme weather events (EWEs). In this research,
we develop a comprehensive conceptual framework of climate risk assessment for industries / businesses.
The conceptual framework covers different aspects of industries that may influence the risk towards EWEs.
The framework covers ownership aspect, size of industry, location and sector. Further, it details various
components of industry that determine the risk component like physical assets, processes, supply chain,
logistics, employees, communities, markets, finance, support from the government, adaptation, adaptation
barriers and drivers. This study will enable the researcher to use the entire framework or a part of it for
assessing climate risk for industries.
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Introduction

The earth has been experiencing climate change
during the past few decades. Climate change is one
of the key challenges that inevitably affect our envi-
ronment, society and economic activities. There has
been an increase in frequency and magnitude of
extreme weather events (EWE)(Guha-Sapir, 2020;
IPCC, 2014) all over the world. The elucidation of
climate change includes extreme temperatures, al-
tered rainfalls, frequent droughts, cyclones, heat
waves and cold waves. The impact of these EWEs
on industries and business plays a substantial im-
pact on the overall economy. Climate risk assess-
ment (CRA) is one of the key methods of analysing
risk due to future climate change.

As per International Panel for Climate Change
(IPCC), CRA is one of key components of risk as-
sessment (IPCC, 2014).  In this framework of assess-

ing the risk, the identification of a system or an area
can be addressed by exposure to hazard viz. climate
exposure, adaptive capacity and sensitivity or im-
pact of the hazard viz. climate impact (Füssel, 2009),
susceptibility, resilience, risk and vulnerability (Mal
et al., 2018). Jahn (2015) explains the various compo-
nents of extreme weather events, which include vul-
nerability assessments (bio and social vulnerability),
adaptive capacity, risk, and damages (direct and in-
direct losses). Further, in terms of EWEs, the author
distinguishes between occurrence and impact ex-
tremity and differentiate between absolute extrem-
ity and rarity. The author has mentioned that im-
pacts of EWEs depend not only on natural processes
but also because of anthropogenic activities. Based
on the analysis, risks and damages (direct and indi-
rect losses) are categorised into high, medium or
low risk. Jahn (2015) categorises extreme weather
events into occurrence and impact extremity and
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also differentiates between absolute extremity and
rarity. To cope with these extreme events, adapta-
tion measures are taken.  Roger, (2001) carried out
environment risk assessment framework for indi-
vidual exposure units using the ‘bottom-up’ ap-
proach. The author suggests, including the user-de-
fined threshold in terms of stakeholders-, covering
how climate affects the exposure unit being as-
sessed, selection and testing of method and sce-
narios, carry out sensitivity analysis, assessing bio-
physical, socio-economic and autonomous adjust-
ments, evaluate risks and consult stakeholder to
evaluate adaptation strategies. Implementation of
interventions improves the resilience and ability to
deal withEWEs.

 Climate change adaptation in industries is a re-
cent concept (Gasbarro and Pinkse, 2016;
Linnenluecke et al., 2013). Conceptual frameworks
were developed to describe climate risk assessment
and climate change adaptation for businesses, firms,
industries, SMEs, organisations or corporates. One
of the earliest literatures related to climate impact
on organisations depicts the threats due to changes
in environment and rigidity by the organisation be-
cause of these changes, which forms the basis of re-
silience for future works (Linnenluecke et al., 2013;
Staw et al.,  1981).  During the initial years, the cli-
mate events were under the organisations’ response
to external threats. Meyer, (1982) introduced “resil-
ience” to explain the concept of adaptation in the
industries.

The conceptual framework for construction of
small and medium enterprises (SMEs) introduces
the ability of the company to cope with EWE
(Wedawatta and Ingirige, 2016). The novel ap-
proach introduced by the author proposes resilience
of construction SMEs depending on previous EWE
experience, nature of SME, financial resources avail-
able, availability of expertise and knowledge of se-
nior management, characteristics, duration, type
and timing of EWEs, and other external factors.

The local and small community businesses have
relatively smaller profits and less likely to have cash
reserves or backup resources. Lo et al., (2019) has
carried out the community business resilience con-
sidering social capital and place. The study revealed
that hazard risk managers should improve the so-
cial network and community engagement for pre-
paring EWEs. Similarly, the research conducted by
(Canevari-Luzardo et al., 2020) indicated that the ex-
posure and sensitivity is affected by variability of

business exchanges, resource interdependency and
ability to diversify access to the market. Besides di-
rect impact, the employees are vulnerable to the dis-
eases caused by the aftermath of EWEs. The concep-
tual framework for resilience of the construction
sector to EWEs was developed considering two
medium scale industries (Wedawatta and Ingirige,
2016). They have established the vulnerability that
depends on the size of the industry, business sector,
diversification and location of projects, supply chain
and location of the project. It also depends on the
coping strategies, coping capacities, experience in
dealing with EWE, capacities of senior management
and financial resources available.

Bai (2018) has identified six major research areas
for mitigating and adapting climate change, which
includes expanding observations, understand cli-
matic interactions, studying informal settlements,
harnessing disruptive technologies, supporting
transformations, recognising global and
sustainability context. The need for a study on the
above fields in the industrial areas is very critical
because the industries are keys to social, economic
and development of any region or country.

Though different literature has mentioned differ-
ent terminologies, an effort has been put to develop
a broad CRA framework for industries.  Conceptual
framework and empirical studies have been carried
out by many researchers addressing physical im-
pacts of climate change (Gasbarro and Pinkse, 2016),
supply chain (Laura Canevari-Luzardo, 2019), un-
certainty, vulnerability, drivers and barriers (Halkos
et al., 2018; Moser and Ekstrom, 2010), location
(Galbreath, 2014), resilience (Lo et al., 2019), aware-
ness, markets, financials (Capasso et al., 2020) and
adaptation (Crick et al., 2018).  There is limited re-
search on the integrated approach for assessing risk
in industries. This paper attempts to identify key
areas of risk within industries and develop a con-
ceptual framework addressing all the aspects of
CRA for an industry. The paper begins with an in-
troductory section, followed by CRA terminologies
and then developing a conceptual framework for an
industry addressing various risk areas.

Climate Risk Assessment Terminologies

CRA is one approach to understand the intensity of
vulnerability of the sector or the region. Disaster
risk reduction (DRR) and CRA have some relation,
which includes likelihood, hazards, risks, and ambi-
guity. Secondly, CRA may include intensity of
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EWE, exposure, vulnerability and equity, societal
responses, adaptive capacity and resilience (Solecki
et al., 2011). DRR is more working towards the
present system, which includes disaster risk assess-
ment, preparedness and management. Climate
change is more towards a shift of present disasters
into the more frequent and unpredictable future
extreme climatic event. Traditionally, the DRR com-
munity has been more oriented towards the climate
hazards and its negative impacts, whereas the CCA
community has more focused on the vulnerability
until assessment report 4 (AR4) (Mysiak et al., 2018).
However, AR5 addresses the risk as the key compo-
nent of CRA covering broader scope of exposure
and vulnerability, thereby reducing the gap be-
tween DRR and CRA (Jurgilevich et al., 2017).

The process of CRA includes assessing various
extreme weather events or climate hazards, which
are defined as the value of climate parameters, and
occur above or below a certain threshold. Climate
hazard can be defined as the extreme weather-re-
lated hazards causing damages to the resources or
injury/loss of life (IPCC, 2014). Disaster is an ex-
treme deviation of the normal conditions of society
due to natural or man-made events. Extreme events
may not always lead to disasters, it depends on so-
cial, physical and geographical conditions of an
area. If rainfall is normal but the area has poor infra-
structure, then the rainfall will have a significant
impact on the social and economic aspects.  Disaster
risk is a combination of physical hazards and sus-
ceptibility or sensitivity of exposed regions, whereas
exposure is a spirit of human and physical infra-
structure, which are prone to damage.

Vulnerability is the sensitivity of an area or re-
gion to be adversely affected due to extreme cli-
matic events. It is a key concept of the climate risk
and a function of exposure, sensitivity, and adaptive
capacity (Reay et al., 2007). The fifth IPCC assess-
ment report (AR5) (IPCC, 2014), has introduced a
new concept which aims to identify and evaluate
the risk from climate change. The concept of vulner-
ability was revised in AR5 and it is different from
AR4. According to IPCC AR5, vulnerability is a
function of two factors adaptative capacity and sen-
sitivity, whereas the vulnerability in AR4 is defined
by exposure, sensitivity and adaptive capacity. In
AR5, risk is a function of exposure, hazards, and
vulnerability. It is a combination of likelihood and
consequence of hazard (IPCC, 2014). Here, in the
overall risk framework, the exposure is presented

separately from vulnerability and exposure includes
the spatial interactions (IPCC, 2014; Sharma and
Ravindranath, 2019). Exposure covers, to what ex-
tent the system or species could be adversely af-
fected, whereas vulnerability addresses the ten-
dency towards adversely affected system.

The extent to which any species or system is af-
fected beneficially or adversely is the sensitivity
(IPCC, 2014). If an industry is located at lower eleva-
tion, the industry is more sensitive towards flood-
ing. Such attributes predispose the industry to have
an adverse impact on them. However, if the indus-
try increases its adaptive capacity by raising its floor
level, the vulnerability of the industry towards
flooding decreases.  Adaptive Capacity addresses
the ability of the system or species to adjust to po-
tential damage. This may include the use of oppor-
tunities or respond to consequences (Agard et al.,
2014). Availability of water and electricity for indus-
tries, or having a robust industrial shed, makes in-
dustries resilient from cyclones. This component
addresses the ability of a system to cope with ex-
treme weather events known as resilience. The
higher the adaptive capacity, the lower the system is
vulnerable to extreme weather. The lack of adapta-
tion capacity may be because of the social, environ-
mental or physical aspects of the system.

The higher the resilience, lower will be the risk
extreme event. Adaptation is the adjustment to ex-
pected or actual climate change and its effects
(IPCC, 2014). Adaptation can be categorised into
natural and human involvement (Eisenack and
Stecker, 2012). Adaptation measures can be broadly
categorised into soft and hard measures. Soft mea-
sures include awareness raising, education, policy
interventions, financial allocations, etc., whereas
hard measures include infrastructure interventions,
such as raising floor level or better storm water
drains to reduce the impact of floods, improved
water conservation measures in drought-prone re-
gions, etc. Further, there are different types of adap-
tation. Direct adaptation is the term used when
there is an action to improve the system which is
affected by extreme weather, whereas the indirect
adaptation is where the action is intended to apply
to improve the exposed units of the system
(Eisenack and Stecker, 2012). The direct adaptation
measures may include strengthening industrial
sheds to reduce the impact of cyclones. The indus-
tries complying with international standards for
improving the quality of the firm is an example of
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indirect adaptation. Incremental adaptation shows
where adaptation actions are aimed at, maintaining
the essence and integrity of the system, whereas
transformation adaptation aims at changes in fun-
damental attributes of the system (Agard et al.,
2014). Further, the author (Eisenack and Stecker,
2012) has categorised adaptation into facilitating, re-
flexive, implicit, explicit, and incidental. Autono-
mous adaptation is the response to the climate and
its affect without any planning or conscious effort.
This is also called spontaneous adaptation.  How-
ever, (IPCC, 2014) introduces the concept of adapta-
tion in terms of planned, community-based, ecosys-
tem based, evolutionary, and reactive (Agard et al.,
2014). IPCC further discriminates adaptation in
terms of technical, institutional, legal, legislative,
administrative, organisational, regulatory, research,
financial, and market mechanisms (Eisenack and
Stecker, 2012). Sometime, certain actions may lead
to increased risk and adversely affect the climate
change or vulnerability, this is known as maladap-
tation.

Conceptual elements of climate risk assessment
for industries or businesses

The industrial sector is considered being less vul-
nerable and more resilient to climate change than
other sectors like agriculture and water (Wibanks et
al., 2007). However, the MSME sector is still strug-
gling to cope with extreme events because of inad-
equate infrastructure at the industry and industrial
park level, especially in developing countries.

MSMEs across the world faces many challenges
such as unavailability of liquid and working capital
(Song et al., 2016), high cost of credit as commercial
banks charge on the loans, lack of basic infrastruc-
ture in industrial areas or parks such as energy and
water with frequent power cuts, lack of skilled hu-
man resources and innovation, high competition
within domestic markets, high-quality checks for
international markets, which again require capital
to invest, sensitive financial markets, changes in
government policies, and more recently the impact
of extreme weather events (EWE). Extreme climate
event is defined as the value of climate parameters
that occur above or below a certain threshold. Al-
though extreme events may not always lead to di-
sasters, it depends on social, physical and geo-
graphical conditions of an area (Lavell et al., 2012).

The extreme weather can affect various compo-
nents of industries, like physical assets, location,

processes, employees, markets, supply chain, stor-
age and finance aspects. EWEs may disturb the ef-
fectiveness of the supply chain in which the SMEs
are related and incur losses to the physical assets
and processes impacting the inventory cost and
downtime loss. The impact depends on the type,
intensity, frequency, timing and duration of EWE
(Wedawatta and Ingirige, 2016). Figure 1
summarises the conceptual framework for climate
risk assessment of industries / businesses.

Ownership Aspects

The general aspects of industries includes the owner
/ management willingness to commit towards CRA
and CCA measures, their educational background
and awareness level and past EWE, experience.
Gender of the management / owner plays a key
role in determining the adaptation measures. Fur-
ther, certain factors like race, marital status, number
of employees, age of industries, own or rented (Jo-
sephson et al., 2017), type of ownership and having
children or not also determine the industry’s
wiliness to CRA and CCA.

Size of the Industry

The size of the industry plays an influential role in
the industry’s vulnerability or business (Wedawatta
& Ingirige, 2016). Vulnerability is often related with
size of the industry; micro- and small-scale indus-
tries are comparatively more vulnerable to EWEs
than medium or large-scale industries. Majority of
small-scale industries lack planning, delay in recov-
ery and sensitive to cash flows, makes them more
vulnerable to EWEs (Runyan, 2006).

Industry Sector

Industries based on primary economic activities
such as agriculture, forestry, mining and fishing are
most vulnerable to extreme events. The vulnerabil-
ity of secondary economic activities such as manu-
facturing units depends on three aspects, first, if the
raw materials are primary sources, then price and
quality of the secondary product may hamper. Sec-
ond, the supply chain may get affected and the im-
pact of energy, labour and water may significantly
affect. Third, climate change can affect the demand
for products (Arent et al., 2014; Arent and Tol, 2014).

In addition, risk also depends on usage of water
and energy. Water intensive sectors like tanneries,
pulp and paper, textile, breweries and beverages,
power plants, pharmaceuticals, etc., are vulnerable
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to extreme weather events like low rainfall or high
temperatures.  Some key energy-intensive sectors
may include fertilisers, petrochemical, iron, paper,
aluminium, textiles, etc. Some of these are both en-
ergy and water intensive sectors.

Geographical location

The location of industry is a component of exposure
in CRA. Location can be broadly categorised into
regional or local. Regional location depends on cli-
matic zones and represents a large area EWE affects,
such as cyclones and droughts. Industries in coastal
areas are more exposed to EWEs like cyclones, sea-
level rise than interior regions. Similarly, industries
near large rivers or poorly planned dense areas are
prone to floods. Within region, exposure of industry
also varies from one place to another based on
localised infrastructure and topography. Industries
in higher elevated areas are less exposed to flooding
than industries in lower elevation region. If the sur-
rounding industries are using boilers for energy
usage, then industry is exposed to higher tempera-
ture because of heat-wave during summer seasons.

Physical assets

Damages to external and internal infrastructure can
make an industry vulnerable to EWEs. External in-
frastructure covers road, electricity, water, commu-
nication systems, storm-water drains, etc. The elec-
tric poles, mobile towers and trees are highly vul-
nerable to cyclonic events (Press Trust of India,
2014; Shanmugasundaram et al., 2000). An increase
in number of hot days can affect rail and road infra-
structure, disrupting the transportation and increas-
ing the repair cost (Pappis, 2010). The internal dam-
ages include physical assets like buildings, sheds,
foundations, shutters, etc., depending on the area of
impact to the industry. The industrial sheds and
walls are vulnerable to cyclonic winds and heavy
rains, whereas foundations are vulnerable to heavy
rains and flooding. Most recent work by (Kim et al.,
2020), used Catastrophic (CAT) model to assess the
risk associated with buildings because of typhoons
and they concluded that risk from typhoons gradu-
ally increased. The risk to industrial buildings has
accumulated to 307% and commercial buildings to
455%. Sometimes, the damages are so high that the
industry will go defunct or forced to move.

Processing / Manufacturing

Processing is the core component of any manufac-

turing industry. The key risk areas of processing can
be categorised into core processing and non-core
processing components. Any damage to the core
processing machines may delay the production pro-
cess. Many times, in MSME sector, a single process-
ing machine is the core component of processing
unit. However, large-scale industries will have
many units and materials transported through con-
veyor belts, which may be internal or external (ex-
posed to EWEs). The non-core processing part of
industry depends on the internal and external infra-
structure, industrial sector, supply chains from raw
materials, availability of employees, financial and
market risks and demands. The power outages dur-
ing heavy rains or extreme temperatures can cause
an abrupt end to a manufacturing good, leading to-
wards production losses.

Supply chain and logistics

Supply chain covers a wide range of activities from
sourcing the raw materials for industrial production
from suppliers to the supply of finished goods from
industries to the market. Supply chain is a complex
process involving people, organisation, technology,
resources (Pappis, 2010), and infrastructure. Supply
chain management is an industry by itself, however,
it forms a vulnerable component of an individual
industry. The vulnerability of supply chain may oc-
cur at three locations: 1) at the industry, 2) during
the transport, 3) at the customer or supplier. Raw
materials can be sourced locally, regionally, nation-
ally or from the international market. Similarly, the
final products are sold into different markets and
consumers. Any disruption of value chain because
of extreme weather event, will have a ripple effect
downstream, which may be global, regional or at a
local level. This disruption may lead towards return
of stocks, loss of sale, shareholders wealth, customer
goodwill and overall trust (Wedawatta et al., 2010).
This impact may be an opportunity as well as a
challenge. Canevari-Luzardo et al. (2020) has carried
out business network dynamics in Jamaica and con-
cluded business inter-dependencies and interim re-
lationships which influences exposure, sensitivity
and adaptive capacities of the supply chain. There
are internal factors such as production, transporta-
tion, which contribute towards climate change and
external factors such as EWEs, diseases that impact
the industry, indicating that climate change and
supply chain management are closely linked to one-
other (Ghadge et al., 2020).
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Employees and Communities

Several studies have explored the effects of EWEs
on employees and communities (Balakrishnan et al.,
2010; DiBella, 2020). Because of rapid urbanisation,
the industrial areas once planned outskirts of city
limits have now become an integral part of the city.
Hence, the impact on industries may significantly
affect the surrounding community. The risk associ-
ated with employees and communities can be
categorised into “during the EWEs” and “aftermath
of EWEs”. The impact of EWEs can be a sudden af-
fect destroying their livelihood such as during cy-
clones and floods or a slow process like heat waves
which reduces their productivity, such as during
heat waves or drought. However, in both cases, an
increase in the number of hot days can have a sig-
nificant impact on the productivity and health of the
worker leading towards heat strokes, exhaustion,
cramps, dehydration, or heat syncope (Balakrishnan
et al., 2010). Workers working near furnaces and
boilers are more exposed to hot conditions affecting
the health. The lack of accessibility and availability
of health systems during the hazard is the key to
risk associated with the community.

The “aftermath of EWEs” component addresses
mainly the health-related infectious and vector-dis-
eases arising because of the damaged vegetation
and infrastructure, stagnation of water, delayed
health responses, etc. There is an extensive literature
on climate change and relationship to health (Daggu
and Rukkumani, 2020; Ebi, 2011; Robine et al., 2008).
The study conducted by (Nakano, 2018) shows that
by 2030, industries are most vulnerable to dengue
fever. This will have a significant impact on the sup-
ply chain, especially in countries like India, Brazil,
China, and even in US and Germany. Further, the
impact of EWEs as floods and cyclones may further
aggravate the COVID-19 pandemic (Rahman et al.,
2021).

Markets

The market risk associated with climate can be
broadly categorised into stock market responses to
EWEs, risk disclosures, and the response from local
market through demands and supplies. Voluntary
release of carbon disclosure project (CDP) influ-
ences capital and shareholder value of the industry.
The existing literature shows a mixed result related
to CDP. The study conducted by (DiSalvio and
Dorata, 2014) shows stock market responses to be

significantly positive to the release of Securities and
Exchange Commission (SEC) documents. Research
carried out by (Alsaifi et al., 2020; Lee et al., 2015)
shows the market responses, especially smaller in-
dustries, respond negatively to the release of CDPs
as investors perceive its liability and industries have
to invest more money to cope with climate change.

The local markets also respond immediately after
the EWEs, the demand and supply of certain prod-
uct and services significantly changes. There may be
an increase in demand for robust industrial sheds
immediately after cyclones, and power backups
during extreme temperature events. The local mar-
kets are driven by the demand because of the type
and impact of EWEs. If the industry is affected be-
cause of EWEs, their production falls, leading to-
wards less supply of goods and cost of the product
will increase. This will lead to less consumption of
the goods. Further, this will lead to less demand of
the product, and industries may have to change
their production capacity or shift the product.

Finances

Risk associated with low-frequency and high-sever-
ity can jeopardise the industry, hence the access to
finance aftermath of EWEs are key for industries to
bounce back to business-as-usual. Access to finances
can be broadly categorised into credit and insur-
ance. The availability of short-term or long-term fi-
nances during EWEs with credit and low interest
rates will enable industries to cope with losses and
gain time to bounce back. Insurance is  a hedge
against any losses due to EWEs and serves as the
primary form of risk management (West and
Brereton, 2013).  However, many micro- and small-
scale industries do not opt for insurance as they do
not perceive EWEs as a threat to their industry or
they are not aware of it.

Government Support

Government support during an extreme event espe-
cially for MSME sector reduces vulnerability of in-
dustries. Government can support by introducing
policies for industries, especially MSME sector, by
providing incentives to implement adaptation mea-
sures as an adaptation incentive. Government may
also provide a onetime amount for the loss experi-
enced by the industries, which may happen imme-
diately after an EWE.  Promoting CCA measures for
industries through policies may encourage indus-
tries to implement adaptation measures. This will
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reduce the vulnerability of industries and increase
the ability to cope with EWEs.

Adaptation

The SMEs can reduce the vulnerability posed by
EWEs by implementing adaptation measures. The
coping strategies and capacities play an important
role in developing adaptation for an organisation.
Several studies have been conducted addressing
firms’ behaviour and preparedness towards adapta-
tion (Crick et al., 2018; Gasbarro and Pinkse, 2016).
Gasbarro and Pinkse, (2016) explored how the key
corporate adaptation behaviour relates to the type
of adaptation measures the firm implements in
terms of awareness, past experience and vulnerabil-
ity. The authors broadly classified adaptation into
the pre-emptive, reactive, continuous and deferred
adaptation.

At the first level, adaptation can be broadly
categorised into soft and hard measures. Soft mea-
sures involve changes that can be implemented
through planning, knowledge, standards, financial

planning, and policy. This may include extreme
weather planning, assessing risk, developing early
warning systems, factoring climate into invest-
ments, training and awareness, community engage-
ment, advocating policies, changing new product,
etc. Hard infrastructure cover changes the infra-
structure or relocation of the industry. Some ex-
amples from hard infrastructure are improving wa-
ter or energy efficiency, strengthening of buildings,
construction of emergency shelters, power backups,
relocation of industry, etc (Goldstein et al., 2019).

Barriers and Drivers in Adaptation

EWE poses threat to existing business-as-usual ap-
proaches as they are deemed to be insufficient
(Halkos et al., 2018). The drivers and barriers of cli-
mate risk for an industry are a combination of inter-
nal and external factors (Surminski et al., 2018). The
internal factors like management’s priorities, aware-
ness, commitment, culture, resourcesand experi-
ences are few of the key indicators towards adapta-
tion measures. The external factors may include

Fig. 1. Conceptual framework of climate risk assessment for industries / businesses
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government policy and incentives, responses of in-
surance and banking sectors, markets, impact on
neighbouring industries, community, external
knowledge, information and support, etc. Authors
have found that the key internal barrier is the
awareness among management level that enables
industries to implement adaptation measures. Ex-
ternal factor may also include institutional condi-
tions and external support (Halkos et al., 2018).

Conclusion

The present research makes an attempt towards
developing a conceptual framework of climate risk
assessment for industries. The framework covers
different aspects of industries that are vulnerable to
EWEs. These aspects are physical assets, location,
supply chain and logistics, employees and commu-
nities, markets, processes, finance, government sup-
port, adaptation measures, barriers and drivers. In
addition, the general aspects like size of industry
and business sector also play a key role in determin-
ing the risk. For each aspect, framework explains
broad categories that may influence the risk. Within
each category, there are indicators which can mea-
sure to analyse CRA.  Such frameworks will analyse
CRA for industries / businesses. Majority of past re-
search relied on one or two specific aspects of CRA
component. Hence, this framework will enable fu-
ture researchers to analyse risk for an industry as a
whole or a part of it.
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