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Abstract: This study focuses on determining how climate change risks affect 
Indian organisations. A framework consisting of four steps (monitoring, 
analysis, evaluation, and implementation) is proposed to guide organisations to 
address the climate change challenge. Climate change risks, drivers, and 
mitigation actions were evaluated by designing a questionnaire and overseeing 
it to 257 manufacturing organisations. The findings from this study suggest that 
energy and its price may influence a major impact of climate change challenge. 
The respondents view on competitive risk is found as the most critical climate 
change threat. Top management commitment is viewed as a key driver to 
propose a likely framework. The mitigation action that most organisations have 
undertaken is energy efficiency. Further, multiple regression analysis shows a 
significant relationship between climate change risks and drivers, and climate 
change risks and mitigation activities. The outcomes from this study will be 
useful for organisations to determine the potential risks and ascertain further 
actions to mitigate them for India and elsewhere. 
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1 Introduction 

The necessity to integrate economic, social, and environmental aspects in the 
development process surfaced due to the wasteful, reckless, and unjust patterns of 
development, which, if continued, could lead to the destruction of the biophysical 
environment in the near future (Du Pisani, 2006). There is an urgent need to switch to 
environmental sustainability because the environment, which is an important life-support 
system, is deteriorating at a faster pace than expected (Goodland, 1995; IPCC, 2014). To 
achieve sustainability, reducing and stabilising the load on the environment are essential, 
which can be executed by decreasing the effects of overpopulation, modifying the 
consumption patterns, or investment in technology (Hart, 1997; Shwom and Lorenzen, 
2012; Thuku et al., 2013; Coccia, 2014). Given the holistic nature of sustainable 
development, economic, social, and environmental challenges ought to be dealt with 
jointly and/or simultaneously (Bocken et al., 2014). 

Climate change has emerged as the leading sustainability issue of the current century 
(Renukappa et al., 2013; Owusu and Asumadu-Sarkodie, 2016). In a developing country, 
sustainability and climate change link environmental matters with social equity and the 
economic problem such as poverty. According to the recent literature, it is factual that 
climate change is associated with a large number of other environmental and 
socioeconomic issues, including deforestation, desertification, rural electrification, 
resource availability (e.g., water), biodiversity, income generation capacity, security, and 
health (Pinkse and Kolk, 2012). 

Businesses, which are future economic engines, must largely shoulder the 
responsibility of and be accountable for safeguarding a sustainable world (Hart, 1997). 
Environmental sustainability has turned out to be a significant concern for businesses, as 
their actions are associated with global environmental concerns (Park and Kremer, 2017). 
They act as a central player in addressing these problems because they have easy access 
to resources, knowledge, technology, and expertise, and they possess wider vision, global 
reach, and the drive to achieve sustainability. Businesses have a future sustainability 
vision, which stresses the evolution of future products and services and the new 
proficiencies that would be required to fulfil this vision (Hart, 1997; Hou et al., 2019). 

One of the global sustainability issues that have gradually gained the interest of the 
business community in the early 21st century is climate change. Along with the business 
community, a range of stakeholders (investors, suppliers, competitors, non-governmental 
organisations (NGOs), customers, etc.) has begun to notice the potentially serious 
impacts and the need to initiate action on climate change (Renukappa et al., 2013). 
Climate change could entirely alter the current competitive environment by presenting 
new risks and opportunities to business organisations (Lee, 2012; Elijido-Ten, 2017), and 
firms can carve out a niche for themselves by responding innovatively to climate change 
policy through innovations in technology, developing capabilities, and socio-technical 
innovations (Pinkse and Kolk, 2010; Su and Moaniba, 2017). 

With the increasing concurrence of scientists on the potential impacts of climate 
change, business organisations are under tremendous pressure from various stakeholders 
to reduce their greenhouse gas (GHG) emissions from different life stages of their 
products and services. The pressure on business organisations is varied across sectors 
(Dunn, 2002; EIRIS, 2009). As the single largest contributors for increasing the GHG 
emissions (Baumert et al., 2005), industries play an essential role in the ‘stabilisation of 
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GHG concentration in the atmosphere,’ which is the goal of the United Nations 
Framework Convention on Climate Change (United Nations, 1992). 

The restriction on GHG emissions from industrial activities would form a significant 
action of an organisation’s corporate responsibility agenda (Hendrichs and Busch, 2012). 
The recent initiatives undertaken by the organisations are emission reduction activities; 
improvements in products and processes; alliance and engagement with other 
organisations, gain expertise; and exploration of emission trading (Kolk and Pinkse, 
2004) and measurement of footprint across the supply chain, and production, operations 
and consumption pattern (Ridoutt et al., 2016). To survive in a carbon-constrained 
environment, many organisations have started to prepare themselves to avoid the extreme 
impacts of climate change (Jeswani et al., 2008; Zhou and Wen, 2019). The appreciation 
in demand for low-carbon technologies has given an impetus to firms to take more action 
on climate change (Hoffman, 2005; Purdy et al., 2011; Zhou and Wen, 2019). 

Given the growing evidence of a scientific agreement on the anthropogenic influence 
on climate change, business organisations have to confront several climate change-related 
challenges, such as risks, costs, benefits, and opportunities, which require measurement 
and assessment (Liu, 2012). The risks emerging from climate change – viz. regulatory 
risks, litigation risks, reputation risks, and physical risks – motivate organisations to 
come up with innovations through which they can gain an advantage both for growth and 
lessening climatic impacts (Nikolaou et al., 2015). The corporate response to climate 
change mitigation varies from the reactive approach to the proactive approach. Several 
corporations focus on managing the risks and legal compliances and thereby prefer to 
implement a reactive approach. In contrast, other firms undertake voluntary actions 
leading to a proactive perspective. In addition, many other firms tend to adopt a  
‘wait-and-see’ stance (Elijido-Ten, 2017). By the application of specific climate change 
strategies to reduce carbon emissions, an opportunity for competitive advantage is offered 
to organisations to grow further with green innovation (Hendrichs and Busch, 2012). 

1.1 Impact of climate change on Indian organisations 

India is currently at a crossroads in its developmental path. It is both a major GHG 
emitter and one of the most vulnerable countries in the world to projected climate change 
(JGCRI et al., 2009). India’s CO2 emission level rose from 1.06 billion tonnes in 2000 to 
1.97 billion tonnes in 2012, making it the third-largest emitter country in the world 
followed by China and the USA (Soni and Bhanawat, 2015). India contributed 6.24% of 
CO2 emissions worldwide in 2016 (Statista, 2018). Transition economies like India face 
the challenge of developing a green economy that answers the call for sustainable and 
inclusive development without forgoing the optimal rate of growth (Giz et al., 2012; Ray, 
2013). India has shifted from its earlier position of negating the role of developing 
countries in climate change to one of the more proactive steps of announcing voluntary 
emission reduction targets, in line with its growing role in the global economic order. 
However, the shift has been slow (Das, 2012). 

In the last decade, India’s dual role as a victim of climate change as well as a major 
polluter created momentum in the industrial sector. The economic liberalisation of the 
1990s saw changes in the top Indian organisations in the form of sustainable development 
policies (Ray, 2013). Climate change is one of the environmental issues that has 
increasingly attracted corporate attention in recent years in India; a range of stakeholders, 
including governments, started paying more attention to the potentially negative 
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consequences of climatic effect. India became increasingly aware of the need to take 
action for climate change (Prasad and Sri, 2008). Indian organisations prioritised 
inventorying and reducing their GHG emissions, even in the absence of government 
regulation (Pulver, 2012). Indian organisations have also realised the value of adopting 
environment-friendly processes and business practices, which is expected to ultimately 
lead to the introduction of more efficient processes. 

The impact of climate change is global; the problem is long-term, and the impact is 
substantially irreversible. However, it is interesting to note that despite being a significant 
perpetrator of the phenomenon, business organisations are also bearing the brunt of 
climate change. These organisations face major uncertainties about the magnitude and 
timing of climate change risks they are likely to face (Lash and Wellington, 2007). Thus, 
it is important to determine the various climate change risks and understand how they 
affect the organisations from short-run to long-run. 

The literature primarily focuses on the identification of climate change risks that are 
central to business organisations and the strategies they devise to combat climate change. 
Most of the literature is from developed countries. Hence, this study emerges as the one 
of the first report from a developing country like India, aiming to advance the literature 
on significant climate change risks and the actions business organisations should 
undertake to lessen the climatic impact. Moreover, this study contributes to the literature 
by adopting an empirical approach to climate change risk management framework, which 
has hitherto been used in a limited manner in the literature. The study also probes into 
how the organisations analyse and evaluate these risks and implement actions to manage 
them. 

2 Climate change risks 

A literature review on various facets of climate change management has been provided 
by Potdar et al. (2019). Their study delves into different climate change risks and how 
they affect various business organisations. Business risks presented by climate change are 
unavoidable, as climate change has a global impact and is a long-term challenge, and the 
impairment caused is broadly irreparable. During an organisational risk assessment, 
overlooking the fiscal and competitive climate change concerns could lead to the 
formulation of an erroneous risk profile (Lash and Wellington, 2007). The research by 
climate scientists anticipates serious effects on the supply chain and assets of business 
organisations due to the build-up of pollution from fossil fuel in the atmosphere and 
oceans (Ceres, 2010). Climate change risks posed to companies vary and depend on 
several factors, such as the fuel used for production, the energy source and the extent of 
its use, the geographic location of production facilities, technological innovations 
companies are ready to undertake, product mix, capability of risk management, and 
entrepreneurial risk companies are ready to take. Regardless of these differences, 
companies cannot deny the pressure from climate change (Pattberg, 2012). Lash and 
Wellington (2007) proposed several climate change risks that could affect business 
organisations, such as regulatory risk, supply chain risk, litigation risk, competitive risk, 
reputational risk, and physical risk. The risks are listed in detail below. 

a Regulatory risk – for business organisations, the risk from regulations is certainly a 
discernible impact area. It might appear in the manner of regulating emissions from 
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the production processes or from the products themselves (Lash and Wellington, 
2007). Many sectors face regulatory risk from the higher costs of fossil fuels and the 
lesser need for energy-intensive products (Wellington and Sauer, 2005; Ceres, 2010). 
Regulatory risks are mainly associated with the types of mitigation strategies that 
firms have undertaken to comply with the requirements of existing environmental 
legislation (Blyth et al., 2007). The regulation to manage GHGs might pose 
additional costs and mandated compliance for some firms, while regulation is not 
directly concern for other firms. Most firms would benefit from the emergence of a 
new market, which would increase fuel prices and/or changes in consumer demand 
(Ceres, 2010). Business organisations prefer a national policy for climate change 
instead of each state bringing in its regulations. Business organisations that initiate 
an assessment of the impact of future regulations are far-sighted in managing the 
regulatory risk and have an advantage over their adversaries (Lash and Wellington, 
2007). Elijido-Ten (2017) shows that among other climate change-associated risks, 
only regulatory risk is extensively recognised and is negatively associated with 
sustainability performance. 

b Supply chain risk– the emissions from the supplier is included in Scope 3 of the 
GHG Protocol. As the business organisations anticipate climate change regulations, 
it is necessary for them to measure, evaluate, and manage the emissions coming from 
their suppliers. Moreover, the executives should assess and maintain the number of 
suppliers operating at different levels of the organisation. In addition, executives 
must be watchful that the climate change risks affecting their organisations might 
affect their suppliers as well (Lash and Wellington, 2007). 

c Product and technology risk – to stay in the competitive world of climate  
change, business organisations are required to be prepared and introduce novel 
climate-friendly products. In such cases, organisations that can spot the market 
opportunities for innovative climate products perform better (Lash and Wellington, 
2007). 

d Litigation risk – litigation risks may result in heavy fines paid by firms due to an 
inability or reluctance to comply with the requirements of climate change public 
policy and directly affect the economic performance of the firms (Nikolaou et al., 
2015). An organisation working in the sector of high carbon emissions (viz., oil and 
gas, electric utilities, manufacturing of automobiles) is exposed to a greater risk of 
litigation. An organisation that does not tackle the climate change issue effectively 
may present new challenges for the top management as a form of a lawsuit from 
stakeholders (Lash and Wellington, 2007). 

e Competitive risk – firms have to deal with considerable risk from competitors, as the 
variations in technology, costs, and demand pattern interrupt the sectors and supply 
chains entirely (Jones and Levy, 2007), and the central proficiencies become 
outdated (Kolk et al., 2008). A changing physical environment and anticipation of 
climate change regulations could lead to the creation of a new competitive 
environment, through increased costs of fuel and energy and heightened competition 
for diminishing resources such as water, which could further lead to an increase in 
costs (Ceres, 2010). 
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f Financial risk – Esty (2007) states that financial institutions are beginning to 
recognise the cost and risk implications presented by climate change as the economic 
losses due to natural disasters accumulate and need to be incorporated into the core 
financial operations. Rating agencies, working for large investment funds, are 
screening firms for their environmental and sustainability factors, and they exclude 
poor performers. 

g Reputational risk – business organisations face a greater risk of damage to reputation 
from any climate change risk if the brand name is closely associated with damage 
from climate change or if there happens to be alleged mismanagement of the risk 
environment due to climate change (Ceres, 2010). Firms can face backlash from 
public opinion due to the sale and use of processes, products, or practices having a 
negative climate impact. The prospect of such criticism is specifically greater in 
markets that are environmentally sensitive or in sectors where brand loyalty is of 
significant value. Similar to other climate change risks, firms can incorporate 
practices that are beneficial for the earth and use a platform to turn reputational risk 
into an opportunity (Lash and Wellington, 2007). 

h Physical risk – a changing climate poses a direct risk to individuals. Physical risk is a 
mainstream climate change problem and affects the maximum number of individuals 
and firms. Frequent extreme events like floods, hurricanes, and winter storms are 
likely to pose a serious physical risk (Ceres, 2010). 

Depending on the sector and the frequency of the physical risks, a series of consequences 
for operations and production processes has been identified by Nikolaou et al. (2015), 
including an irregular supply of raw materials (supply chain risks), the relocation of the 
business units, and interruptions to transportation. The sectors that are predominantly 
exposed to climate change are agriculture, fisheries, forestry, insurance, real estate, and 
tourism, as they largely depend on the elements of the physical and ecological 
environment. Other sectors such as oil and gas are also affected by the physical risk, as 
they are located in vulnerable areas and pay high insurance premiums for such locations 
(Lash and Wellington, 2007; Kolk et al., 2008). Electricity supply companies, when 
challenged by climate change, modified their operational and strategic practices and 
incorporated the challenge of physical risk (Okereke et al., 2012). 

Apart from directly affecting business organisations, climate change poses indirect 
risks as well. The indirect risks could be related to the availability of resources and could 
be probable regulatory risks due to a cap on emissions, regulatory obligations from 
insurance companies, or requirements of building codes (Shulman, 2012). The banking 
sector could be affected by the lack of relevant information; for instance, the land is often 
used as collateral against loans, and the land may be devalued due to the polluting 
activities of businesses (Thompson and Cowton, 2004). Similarly, a banking sector that 
focuses exclusively on lending to the agriculture sector might have greater exposure to 
climate change risks because extreme weather events that might weaken the borrowers’ 
ability to pay back the loan (Demertzidis et al., 2015). 

Apart from the risks stated, a few authors have highlighted how climate change risks 
are impacting business organisations and the ways they are tackling them. Wittneben and 
Kiyar (2009) discuss how businesses can reduce their carbon footprint and anticipate 
changes in the physical and political environment related to climate change. Their study 
is valuable to managers who are expected not only to reduce emissions from operations 
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but also to gain awareness of the physical, political, and social risks stemming from the 
impacts of climate change. A new methodological framework relying on the 
benchmarking-scoring systems and Global Reporting Initiative (GRI) guidelines was 
proposed by Demertzidis et al. (2015). The framework operationalises and quantifies an 
array of business climate change risks to provide more comprehensive and tangible 
information on non-traditional risks, and it is applied to various Greek businesses that are 
certified by the Environmental Management and Audit Scheme (EMAS). Nikolaou et al. 
(2015) identified how physical, regulatory, reputational, and litigation risks affect  
day-to-day business operations by developing a dynamic model to investigate the 
evolutionary trends of the relationships among climate change risks, financial 
performance, and the operational processes of firms. 

2.1 Framework for climate change risk management 

The proposed framework in this study for the management of climate change risk in 
business organisations is built upon the existing climate risk management framework as 
proposed by Schinko et al. (2017) shown in Figure 1. Schinko et al. (2017) developed and 
applied a methodological approach to climate risk management in the decision context of 
sovereign risk (flooding) in Austria; they tested the usefulness of climate risk 
management, and based on these insights, they informed applications in other decision 
contexts. 

Figure 1 Existing climate risk management framework (see online version for colours) 

 

Source: Schinko et al. (2017) 
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Figure 2 Proposed climate risk management framework (see online version for colours) 

 

The proposed framework in Figure 2 consists of four steps and is based on the concept of 
continual improvement, as suggested in the ISO 14001:2015 standard. The first step is 
monitoring of the impacts of climate change that affect the organisation, which includes 
changes in the weather pattern, water scarcity, increased energy prices, green cover 
depletion, and scarcity of natural resources. Monitoring the impacts would lead to the 
analysis of certain risks; they pose as the second step of the framework. Certain risks may 
affect an organisation extensively, while other organisations may be affected narrowly. 
Also, the risks could vary depending on the sector and location of the 
organisation/facility. The analysis of the risks will help to identify drivers, which the 
organisations can undertake to mitigate climate change. This step is in line with the study 
of Lash and Wellington (2007), which offers a guide for firms to create a strategy that 
will help in managing the risks (step 2) and pursue the opportunities offered (step 3). The 
drivers identified will be evaluated by the organisations to form a tangible mitigation 
action to be implemented in their facilities. This forms the third step of the framework 
supported by Kolk and Pinkse (2004) and Okereke (2007). Using the empirical 
information from the largest multinational companies worldwide, Kolk and Pinkse (2004) 
examined the market responses, focusing on the drivers (threats and opportunities) and 
the actions being taken by companies (step 3). Okereke (2007) explored climate response 
activities (step 3) of FTSE 100 companies in terms of motivations, drivers, and barriers to 
carbon management. The final step in the framework is the identification of mitigation 
actions, which could implement and lead to the development and formation of strategies 
to apply them. This step is consistent with the studies by Cadez and Czerny (2016) and de 
Abreu et al. (2017). Cadez and Czerny (2016) appraised the relationships between carbon 
reduction practices (step 3) and their underlying strategies (step 4). Abreu et al. (2017) 
proposed a conceptual model for the development of corporate climate change strategy, 
which reflects the dynamic influence of climate change risks (step 2) and stakeholder 
pressure (drivers for climate change risk management) (step 3) on the adopted carbon 
management practices. These steps will benefit an organisation by being a low-carbon 
firm, enhancing corporate reputation, achieving regulatory compliance, and gaining the 
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trust of the stakeholders. The effects of climate change are experienced differently at 
different levels of the firm. Thus, it is important for business organisations to 
continuously monitor, analyse, evaluate the climate change risks, and implement 
strategies to mitigate these risks, leading to sustainable development in the true sense. 

3 Methodology 

A questionnaire was designed to identify the climate change risks affecting Indian 
business organisations followed by a survey (Sekaran, 2003). The target population for 
this study is business organisations and their units across India from the diverse 
manufacturing sector and, specifically, the manufacturing sectors that are energy 
intensive. The sampling procedure used for the study is mainly random sampling. In 
some cases, snowball sampling technique was adopted. 

A stepwise and detailed process was adopted for the development of the survey 
instrument (questionnaire) that measure the constructs linked to the identification of 
climate change risks. Those constructs include impacts of climate change affecting the 
organisations, drivers that the organisations could consider to mitigate climatic risks, and 
the mitigation actions that could be undertaken by the organisations. The items under 
those constructs are highlighted in Table 1. In addition, questionnaires on similar topics 
were referred duly (Kolk and Pinkse, 2004, 2007; Lash and Wellington, 2007; McKinsey 
Quarterly, 2007; Okereke, 2007; Kolk et al., 2008), and a few general questions from 
those questionnaires were included to elicit a better response. A pool of 39 items for all 
constructs considered in the proposed framework was developed through the literature. 
Those 39 items were evaluated for face validity and content validity. 

A construct was operationalised by selecting its measurement scale items and scale 
type. A literature search aids for individual constructs and scale identification from the 
previous studies (Hair et al., 2010). All the constructs were structured by referring to the 
literature and are operationalised using a Likert scale. The questionnaire in this study is 
designed based on a seven-point Likert scale ranging from 1 (extremely low) to 7 
(extremely high), which provides a more accurate measure of a participant’s true 
evaluation (Finstad, 2010). Earlier empirical research in the same field has also 
developed questionnaires using a five-point Likert scale (Sprengel and Busch, 2011) and 
a seven-point Likert scale (Cadez and Czerny, 2016). 

Likert scale 
1 2 3 4 5 6 7 

Extremely 
low 

Very low Low Medium High Very high Extremely 
high 

At the end of the questionnaire, a section to understand the background information of 
the respondent was added. This section included the respondent’s demographic 
information, such as name of the organisation, location of the organisation, sector in 
which it operates, name of the respondent, designation, email address, and contact 
number. However, the sharing of these details was voluntary. The questionnaire was 
supplemented with a cover letter that stated the purpose of conducting the study and 
made a declaration that the responses would only be used for academic and research 
purposes. 
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Table 1 Elements of the questionnaire 
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Table 1 Elements of the questionnaire (continued) 
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Table 1 Elements of the questionnaire (continued) 
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To ensure the content validity of the survey instrument (i.e., questionnaire), a  
two-step process was adopted. A pilot study was conducted using a draft questionnaire 
developed and administered to 33 business organisations. The respondents were 
requested to provide feedback on the questionnaire design, the phrasing of the constructs, 
and whether each item fell under the accurate construct. Modifications were made to the 
questionnaire according to the feedback received, and certain constructs were rephrased 
to obtain precise responses. The modified questionnaire was further sent to seven subject 
experts to upgrade further. These subject experts included international and national 
academicians with expertise in the climate change area, an industry body, and an 
environmental think-tank. The guidance from subject experts helped in framing concise 
and unambiguous constructs that could elicit an appropriate response from the 
respondent. It also ensured capturing all variables related to a particular construct. The 
business organisations and subject experts were also requested to assess the pool of items 
for each construct for clarity, conciseness, consistency, and simplicity. A total of  
33 responses collected for the pilot study from business organisations were not utilised 
further. 

Questionnaires were either personally administered, sent through the mail, or 
electronically administered. An online version of the questionnaire was designed for easy 
facilitation and response of business organisations across India. The data collection phase 
was spread from May 2014 to November 2016. A few industrial associations were 
contacted to acquire information on business organisations. The respondents were 
contacted via phone and email for their interest to participate in the survey. Upon their 
acceptance, the researcher promptly made visits to the organisation if it was located in the 
vicinity. These visits to the nearby locations were made in November 2014 and April 
2015. Many respondents chose to respond online. The researcher personally visited 
business organisations in a few states (Gujarat, Maharashtra, Goa, Odisha, and Punjab) 
across India from May 2016 to November 2016. The response rate for a personally 
administered questionnaire was 100%, while the response rate for the questionnaires 
forwarded through mail or electronically administered was 18%. The data obtained were 
checked for inconsistencies and incompleteness, and then entered into a spreadsheet. A 
total of 257 organisations participated in the study through different modes which were 
tabulated and subjected to statistical analysis. The responses helped the researcher to 
obtain a representative sample from diverse manufacturing sectors (Dana and Dana, 
2005). 

The data collected on different constructs were evaluated by assessing their average; 
logical reasoning was also employed to ascertain which items could strongly affect the 
organisations. In order to check if the relationship among climate change risks, drivers 
for climate change risk management, and mitigation activities for climate change risk 
management is significant, regression analysis was performed. Following the usual rule 
in statistics, the threshold limit value for considering a parameter statistically significant 
was set at 0.05, which allowed stating that a given parameter was statistically significant 
with a confidence level of 95%. 

4 Results and discussion 

A sector-wise distribution of organisations from different manufacturing sectors is 
depicted in Figure 3. The study was comprised of manufacturing organisations from a 
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wide variety of sectors. The sample was comprised of about 40% organisations from 
chemical/pharmaceutical and allied sectors, 26.85% from oil and gas and petrochemical 
sectors, 9.34% from engineering and allied sectors, and 6.61% from automobile and 
allied sectors. 

Figure 3 Sector-wise distribution of organisations (see online version for colours) 

 

Figure 4 Perception of climate change as an environmental challenge (see online version  
for colours) 

 

A question was posed to the organisations on how they perceived climate change as the 
next environmental challenge. Their responses are depicted in Figure 4. 51% of the 
organisations opined that there was a minimal or moderately negative effect on their 
functioning due to climatic change. Climate change appeared to have a neutral effect on 
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21% of the organisations. 12% of the organisations admitted to having a moderately 
positive effect of climate change. Highly negative and highly positive climate change 
effects were experienced by 6% of the respondents each. A minimum positive effect was 
reported by 4% of the organisations. 

The effect of climate change on organisations was found to depend on the sector in 
which they operate. Sectors like oil and gas, automobiles, and electricity are exposed to 
greater climate change risks (Kolk and Levy, 2001; Levy and Kolk, 2002; van den Hove 
et al., 2002; Pulver, 2007; Frondel et al., 2011; Nierop, 2014; Kouloumpis et al., 2015; 
De Stefano et al., 2016). Since only manufacturing organisations are considered in the 
study, these industries are exposed to at least some climate change risks. This explains 
why more than half of the respondents discoursed that climate change caused a minimum 
negative effect. Some sectors like engineering and sectors where production takes place 
under controlled conditions (food processing or active pharmaceutical ingredient 
manufacturing) experience very little or no impact of external climate on their overall 
operations. Hence, these were considered as the climate change neutral organisations. 
Organisations in the sectors where sun drying plays a role tend to have a positive effect in 
the case of increased heat. 

Bleda and Shackley (2008) reported that many companies had recognised the 
significance of adapting to the adverse impacts of climate change and make the best use 
of the opportunity presented by climate change. Though some proactive companies have 
integrated climate change management in their strategic decision-making, most do not 
remain restricted to compliances and perform a bit more than merely abiding by the 
regulations. This is in line with the current findings where more than half of the 
organisations realised that climate change is actively harming them. Building on 11 case 
studies in the electricity sector, the study by Busch (2012) addressed the exposure and 
adaptation to climate change-related disruptions of operational processes, supply chain, 
and product distribution aspects. The intensification of disruptions caused by global 
climate change requires organisations to start adapting to them immediately. The impact 
of climate change is experienced by organisations was found in one way or another. 
Climate change impacts through weather pattern changes, causing water scarcity, 
increased energy prices through increased consumption and demand, and depletion of 
green cover, among other impacts. The impact of climate change at different levels is 
presented in Table 2. 
Table 2 Impacts of climate change on organisations 

Impact of climate change Mean (on a scale of 7) 
Changes in weather pattern 4.14 
Water scarcity 4.65 
Increased energy prices 4.70 
Green cover depletion 3.40 
Scarcity of natural resources 4.53 

From the responding organisations, the highest impact of climate change was observed 
for increased energy prices. The organisations are taking steps to move towards cleaner 
fuels like liquefied natural gas (LNG), which increased the cost of their operations. 
Energy is mandatory for the operations, and sourcing clean fuel is becoming a 
requirement from governmental bodies. NewsRx (2012) states that higher water 
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temperatures and reduced river flow in Europe and the USA in recent years have resulted 
in reduced production or even temporary shutdown of several thermoelectric power 
plants, resulting in increased electricity prices and rising concerns about future energy 
security in a changing climate. King and Gulledge (2014) report that climate change may 
have a secondary effect, which could aggravate the instability of society and interrupt 
energy systems, apart from influencing energy supply and/or systems directly or affecting 
energy security through the outcome of climate-related policies. Ridoutt et al. (2016) 
highlight that climate change has the potential to impact energy prices as businesses in 
the energy sector respond to government policies and seek to constrain high emission 
sources of energy and to commercialise new energy technologies. Thus, NewsRx (2012), 
King and Gulledge (2014), and Ridoutt et al. (2016) stress the increase in energy prices 
as an impact of climate change, bolstering our finding. They also brought up concerns 
about future energy security. 

Closely following the increased energy prices, another impact of climate change 
experienced by organisations is water scarcity. Water crises have been consistently 
featured among the top-ranked global risks for the past seven editions of The Global 
Risks Report (WEF, 2017). Water scarcity is a concern in many parts of the world and 
has the potential to intensify under climate change. Water scarcity represents a physical 
risk to irrigation-dependent agricultural production systems as well as the operation of 
food processing facilities. Water scarcity has the potential to completely disrupt value 
chains under extreme circumstances (Ridoutt et al., 2016). It has been highlighted by 
Egan (2009) for Australia, and by King and Gulledge (2014) and Bhat (2015) for more 
than 100 countries. Egan (2009) reports that water scarcity has become a critical 
community concern in Australia in recent years after years of protracted drought, so 
water management is a particularly important sustainability management practice for this 
nation. There would be a reduction in the capacity of hydroelectricity generation in a few 
nations that are exploring low-carbon and other sources of energy (King and Gulledge, 
2014). Bhat (2015) studied more than 55,000 firms in more than 100 countries. The 
author concluded that although water is required by most of the firms (belonging to any 
size and sector), one in four firms experiences insufficient water supply. 

Ridoutt et al. (2016) state that water scarcity might heighten societal concern and 
increase reputational and/or market access risks/opportunities. Water scarcity also has the 
potential for increased water pricing, which is a financial risk, especially to operations 
using large volumes of water. Water is important for all processes, and the shortage of 
rainfall in recent years in India must have led the organisations to give prominence to  
this impact of climate change. Organisations from the distilleries sector shared that 
drought-like conditions in their areas led to limited water supply, ultimately causing them 
to shut down their operations for two days a week, leading to financial losses. Hence, 
from the studies cited and the current findings, it can be presumed that water scarcity is a 
global problem affecting most nations, including India. 

Climate change leading to the depletion of green cover has been rated as the lowest 
impact of climate change. This could be because a majority of the sampled organisations 
were not directly dependent on forests for their raw materials (with the exception of the 
pulp and paper industry) and would not be affecting the green cover directly; moreover, 
the organisations were unlikely to be operating in biodiversity-rich areas. 

The climate change risks posed to business organisations have been adequately 
discussed in Section 2. The risks specifically affecting Indian organisations are examined 
in this study and are presented in Table 3. 



   

 

   

   
 

   

   

 

   

    Management of climate change risks in Indian organisations 17    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 3 Climate change risks affecting business organisations 

Climate change risk Mean (on a scale of 7) 
Regulatory 3.80 
Competitive 4.37 
Operational 4.20 
Reputational 4.17 
Physical 4.00 

As per this survey, Indian organisations were found to consider competitive risk due to 
climate change as significant. With an increase in climate change awareness, 
organisations are modifying themselves to be sustainable. Kolk et al. (2008) state that 
organisations are forgoing their core competencies and venturing into new areas of 
development. To establish a firm foothold in the changing market, organisations have to 
invest in modifying their technologies, introducing new products, and enhancing their 
skill-sets to win the trust of their stakeholders. As Indian organisations are going global, 
they have to compete with the elite, world-standard business organisations and establish 
themselves as credible competitors. Comparatively, the regulatory pressure on Indian 
business organisations to reduce their carbon footprint is less, which could be the reason 
why organisations rated regulatory risk as low. In India, only the coal industries and the 
energy-intensive organisations from eight sectors (thermal power, iron and steel, cement, 
aluminium, fertiliser, paper and pulp, textile, and chlor-alkali) are subject to regulatory 
pressure through Clean Environment Cess and a Perform-Achieve-Trade (PAT) scheme, 
respectively. 

India, as a developing nation, is more likely to act on climate change when the 
government issues new climate change norms restricting carbon emissions through 
various mechanisms. In the study by Abreu et al. (2017), physical risk had the highest 
mean, followed by regulatory risk and technological risk. Physical risk was recognised by 
more than half (52.6%) of the sampled firms in the study by Elijido-Ten (2017). Since 
physical risk received the highest mean in the studies by Abreu et al. (2017) and  
Elijido-Ten (2017), it is in contrast with the present study. Since here the mean was 
lower, it can be interpreted that the respondents were theoretically aware of the physical 
risks associated with climate change. However, not having experienced these risks, they 
were unsure of the exact impact. 

The literature has listed numerous drivers that would propel organisations to act on 
climate change, some of which are listed in Table 4. 

Among these, the respondents discoursed that the ‘commitment of senior executives’ 
was a prime driver to ensure positive action on climate change. Climate change 
challenges posed to an organisation are known fairly well at all hierarchical levels, but 
the initial action has to commence from the senior executive level. The commitment of 
these executives acts as a major driving force for all stakeholders. The top management 
would be entirely responsible for any shortcoming resulting in financial losses, tarnished 
reputation, etc. Hence, their commitment to upcoming challenges like climate change is 
of the utmost importance. Kolk and Pinkse (2005) and Hoffman (2005) note that a 
growing threat of regulation and the desire to promote climate-related market changes for 
competitive advantage were two of the most important issues driving business response 
to climate change. Unnikrishnan and Hegde (2006) also highlight the commitment of top 
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management as a major driver in their study on the adoption of cleaner technologies. 
Kumarasiri and Gunasekarage (2017) report that decision makers are threat-biased and 
are more likely to take immediate actions when climate change issues are viewed as 
threats as opposed to new prospects. The financial pressure exerted by regulations and the 
reputational pressure among extended stakeholders were visible as the main factors that 
forced companies to take actions on climate change issues. The studies by Hoffman 
(2005), Kolk and Pinkse (2005), Unnikrishnan and Hegde (2006), and Kumarasiri and 
Gunasekarage (2017) stress the importance of senior executives’ commitment, which is 
an important finding of this study as well. Other driving factors – viz. corporate climate 
change strategy (which includes corporate emission reduction targets and regulatory 
compliance) and cost savings, whose mean is fairly close to that of the ‘commitment of 
senior executives’ – can be verified with the findings of Jeswani et al. (2008). 
Table 4 Drivers for climate change risk management 

Driver Mean (on a scale of 7) 
Corporate reputation, brands 5.04 
Reduction of carbon footprint 4.59 
Developing an overall corporate climate change strategy 4.84 
Profit and cost savings 4.90 
Planning development and/or marketing of new products/services 5.12 
Customer request or preference 5.13 
Investors pressure 3.34 
Competitive pressure 4.31 
Anticipating investments in cleaner and innovative technologies 5.20 
Senior executives’ commitment 5.56 
Trading in carbon emissions 3.80 
Initiating green procurement and green supply chain management 4.80 
Mass media coverage and media advocacy 4.26 
Physical threats to assets 3.78 
Developing regulatory strategy aligning with future climate change 
regulations 

4.80 

Societal pressure and pressure from NGOs 2.93 
Social responsibility 5.49 

Societal pressure and pressure from NGOs are the drivers’ those are the least affecting 
norms that affect organisations. Though climate change presents several risks at different 
platforms, organisations, society, and NGOs are yet to fully realise them. The energy-
intensive organisations are already under regulatory pressure, and thus feel the pressure 
from society and NGOs to a lesser extent. Singh et al. (2016) state that sustainability-
conscious movements or campaigns on critical environmental issues or challenges must 
be addressed by NGOs and other social institutions to create green responsiveness. 

To translate the climate change drivers into accomplishments, organisations have to 
undertake several actions to mitigate the effects of climate change, as depicted in Table 5. 
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Table 5 Mitigation activities for climate change risk management 

Mitigation activities Mean (on a scale of 7) 
Measuring and reducing the carbon footprint 4.78 
Creating a climate change corporate strategy 4.95 
Introducing new products/services 5.12 
Making investments in cleaner and innovative technologies 5.33 
Instituting green procurement and green supply chain management 4.90 
Establishing regulatory mitigation strategy aligning with future 
climate change regulations 

4.92 

Participation in emission trading and/or offsetting schemes 3.85 
Measures for energy efficiency 5.70 
Renewable energy use 5.18 
Afforestation-reforestation programmes 5.26 
Carbon capture and storage 2.77 
Educating the public on climate change 4.96 

The simplest and least intensive action that an organisation could undertake for 
mitigating the effects of climate change is energy efficiency. The efficient use of energy 
and supplies that are reliable, affordable, and less-polluting are widely acknowledged as 
important, and even indispensable components of sustainable development (Panwar et al., 
2013). In line with the current study, Renukappa et al. (2013) and Sugiyama et al. (2014) 
report that the most often implemented strategies to reduce CO2 include energy-saving 
initiatives, fuel switching, and eco-friendly transportation initiatives. In a study 
conducted by Renukappa et al. (2013), 64% of interviewees noted that their organisations 
had implemented energy-saving initiatives as a part of their broader climate change 
strategy. Rehman and Shrivastava (2013) classify the conservation of energy as a 
sustainable strategy, which helps in green manufacturing. Morrow et al. (2014) analysed 
22 and 25 energy efficiency measures applicable to India’s cement and iron and steel 
industries, respectively. For the cement industry from 2010 to 2030, the authors predicted 
82 Mt CO2 emission reductions from electricity savings and 97 Mt CO2 emission 
reductions from fuel savings. For the steel industry from 2010 to 2030, the authors 
predicted 65 Mt CO2 emission reductions from electricity savings and 67 Mt CO2 
emission reductions from fuel savings. Dasgupta and Roy (2015) report that the historical 
trend of technological progress in India is expected to help industries not only reduce 
their energy cost shares but also achieve enhanced energy efficiency. The widespread 
adoption of energy efficiency by organisations is evident from the studies of Cadez and 
Czerny (2016) and Fernando and Hor (2017). From the studies of Renukappa et al. 
(2013), Morrow et al. (2014), Dasgupta and Roy (2015), Cadez and Czerny (2016), and 
Fernando and Hor (2017), it can be inferred that energy efficiency is the simplest 
measure implemented to mitigate carbon emissions. Certain measures for energy 
efficiency are undertaken by almost all organisations in the sample, thereby rating it as 
the top mitigation activity. Many industries are in the process of undertaking an energy 
audit as well. 

The mitigation activity that had the least likelihood of implementation in the sampled 
organisations was carbon capture and storage. This technology is relatively new as well 
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as expensive. Moreover, few organisations were aware of it. Further research must be 
directed at making this technology available and affordable. 

Figure 5 View of climate change impact in the organisation (see online version for colours) 

 

The respondents were queried on how the impact of climate change was viewed in their 
organisations. Their responses are presented in Figure 5. The respondents gave a mixed 
view of the impact of climate change in their organisations. It was found that 28.79% of 
them believed that climate change presents mostly risks but limited opportunities to their 
organisations. Additionally, 25.68% of the respondents believed that an equal balance of 
risk and opportunities. 16.73% believed that climate change presents mostly 
opportunities, along with limited risks in the organisations. Moreover, 11.28% of 
respondents considered climate change only as a risk, while 0.39% of respondents 
considered climate change only as an opportunity. Finally, 17.2% of organisations either 
believed that climate change had no impact or they were unsure how climate change was 
to be viewed within their organisation. Although climate change presents both risks and 
opportunities, the view that an individual or organisation holds about the phenomenon 
depends on several factors, such as climate change risks posed to the organisation, senior 
executives’ commitment, actions undertaken in the past years, employee involvement and 
market pressure. 
Table 6 Descriptive statistics 

Variables Minimum Maximum Mean Standard 
deviation 

Climate change risks 5 35 20.48 7.56 
Drivers for climate change risk 
management 

17 119 77.78 20.03 

Mitigation activities for climate 
change risk management 

12 84 57.64 14.63 

Further, regression analysis was performed to investigate if there exists a significant 
relationship amongst climate change risks, drivers for climate change risk management, 
and mitigation activities for climate change risk management. Climate change risks and 
drivers for climate change risk management are considered as independent variables, and 
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mitigation activities for climate change risk management is considered as a dependent 
variable. The descriptive statistics of the variables are presented in Table 6. The result of 
regression analysis is presented in Table 7. 

For climate change risks, the minimum value obtained is 5, while the maximum value 
is 35. The mean is 20.48, and the standard deviation value obtained is 7.56. It can be 
concluded that most of the responses are clustered around the mean. The minimum and 
maximum values obtained for drivers for climate change risk management are 17 and 
119, respectively. The mean value is 77.78, and the standard deviation is 20.03. The 
responses for drivers for climate change risk management are clustered slightly greater 
than the mean value. For mitigation activities for climate change risk management, the 
minimum value obtained is 12, and the maximum value obtained is 84. The values for 
mean and standard deviation are 57.64 and 14.63, respectively. The responses are 
clustered slightly above the mean value for mitigation activities for climate change risk 
management. 
Table 7 Regression analysis 

 
R2 

Std. error 
of the 

estimate 
F Sig. 

Unstandardised 
coefficients  Standardised 

coefficients 
t Sig. 

 B Std.  
error  β 

 .737 7.544 356.295 .000a       
Constant     10.378 1.937   5.358 .000 
DRCC     .661 .027  .905 24.535 .000 
CCR     –.202 .071  –.104 –2.824 .005 

Notes: aPredictors: (constant), CCR, DRCC. 
Dependent variable: CCMA. 

The ‘R square’ column in Table 7 represents the R2 value (also called the coefficient of 
determination), which is the proportion of variance in the dependent variable that can be 
explained by the independent variables. The value of R2 is found at 0.737. 

It can be inferred based on the significance of the F-value, as presented in Table 7, 
that the independent variables (climate change risks, drivers for climate change risk 
management) are statistically significant (p < 0.05) in predicting the dependent variable 
(mitigation activities for climate change risk management), and the overall regression 
model is a good fit of the data. 

The B values signify the relationship between the dependent variable and each of the 
independent variables. As the drivers for climate change risk management increase, the 
mitigation activities also increase. On the other hand, the B values signify an inverse 
relationship between climate change risks and mitigation activities for climate change 
risk management. 

This study found DRCC, t (257) = 24.535, p<0.05, and CCR, t(257) = –2.824,  
p < 0.05, are significant predictors of CCMA. It can be concluded from the t value that 
drivers for climate change risk management have more impact than climate change risks 
on mitigation activities for climate change risk management. 

Multicollinearity was assessed using tolerance and variation inflation factor (VIF) as 
indicators. Since the VIF is 1.314, which is significantly below the threshold level of 10 
as suggested by Hair et al. (2010), and the tolerance level is 0.761which is greater than 
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0.1; thus it can be concluded that there is no overlapping of variance among the proposed 
factors and no redundancy. 

Thus, based on the study findings, a significant relationship exists between climate 
change risks and drivers, and climate change risks and mitigation actions for climate risk 
management. It is crucial that business organisations start adopting measures even when 
smaller effects of climate change are experienced and constantly monitor the impacts of 
climate change affecting the organisation. 

Okereke (2007) explored the climate response activities of FTSE 100 companies in 
terms of motivations, drivers, and barriers to carbon management. The drivers stated in 
the study of Okereke (2007) are included in the present study as well. Thus, the 
significant relationship between the independent variable (drivers for climate change risk 
management) and dependent variable (mitigation activities for climate change risk 
management) is strengthened. 

Weinhofer and Busch (2013) found clear evidence for different measures seeking to 
identify and assess climate change risks, thus establishing a relationship between 
mitigation activities for climate change risk management and climate change risks. The 
results of the study further illustrate that responding to climate change risks, firms should 
undertake measures to be achieved at least one of the objectives of risk response e.g., risk 
identification, risk assessment, and risk response. 

This study strongly highlights the climate change risks, drivers, and mitigation 
actions affecting Indian business organisations and can be potentially replicated in 
another country to understand the climate change-related factors those are significant for 
the business organisations. Since this study focuses on the manufacturing sector and 
mitigation actions alone, thus future studies can be carried out to understand the climate 
change adaptation responses, and within all sectors in the economy. Additionally, the 
outcome of the study is purely on the perception view. Further studies would work on 
innovations by developing new technologies and low-carbon products from which firms 
can gain a competitive advantage on low carbon development, and mitigation costs 
incurred by the firms to determine the expenditure on climate-proofing operations. 

5 Conclusions 

An impairing effect of climate change is experienced strongly by Indian business 
organisations. It is necessary that organisations realise the effect of climate change 
promptly, and start adapting to it. The business organisations should analyse the climate 
change impact affecting them directly and indirectly, and initiate actions accordingly. To 
understand better the impacts of climate change in the Indian organisations, this study 
focuses on four steps (monitoring, analysis, evaluation, and implementation) along with 
top management commitment as a key driver to guide organisations to address the 
climate change challenge. It is found from the findings that apart from the commitment of 
the top management, organisations are required to undertake a few actions (e.g., energy 
efficiency) that are not the only pro-environment but also provide economic incentives. 
Besides, organisations can view opportunities in mitigating climate change. Government 
organisations should also issue strict regulations that tackle carbon emissions efficiently. 
There do exist schemes to mitigate climate change, such as the Renewable Energy 
Certificate mechanism, PAT scheme, and Clean Environment Cess. These schemes 
provide a win-win situation for the government and industries, and there is plenty of 
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scope for business organisations to evaluate, analyse, and act on the climate change 
challenge. Finally, semi-governmental or quasi-governmental bodies should create 
awareness programmes for business organisations to describe how to develop 
sustainability. 
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