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Abstract 
Climate risks with reference to organizations means their exposition to the events connected with climate 
changes. The sources of those risks are external changes: weather conditions, economic factors, social trends. 
The empirical research connected with climate risks show that pressure from climate changes touches almost all 
companies in developed countries. There are few similar studies on developing countries. The article presents 
the results of assessment of climate risks that threaten organizations in new EU member states, using the case of 
Poland. It contributes by presenting the kinds of climate risks threatening organizations and methods of their 
minimization.  
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1. Climate risk 

 The concept of risk implies the probability of damage, threat to a person or object resulting from a 
specific event. Kendall defines risk as the likelihood of suffering injury or loss, and then proceeds to 
subdivide it into market, credit, operative, and legal risk (Kendall, 2012). According to yet another 
approach, risk is the probability function of a given event taking place and its consequences 
influencing the processes within an organisation. A number of authors relate risk to uncertainty. For 
instance, Knight perceives risk as a result of uncertainty (Knight, 1967). However, the concepts of risk 
and uncertainty are not synonymous. Unlike risk, uncertainty pertains to changes which are difficult to 
assess or whose likelihood is altogether impossible to ascertain. Meanwhile, the concept of risk 
applies when: 

 The result in the future is unknown but it is possible to identify future situations, 

 The probability of particular possibilities being realised in the future is known. 
 

In this article, risk will be analysed in terms of the consequences of its occurrence. This depiction 
reflects the stance of treating risk as a cause of events taking actual place in reality.  

The problem of risk management in the context of the natural environment was first discussed in 
the aftermath of the industrial disaster in Bhopal. It was argued that the effectiveness of 
environmental crisis management depends on the quality of the information system, infrastructure 
and organisational culture.  It was demonstrated that past experiences of natural disasters facilitate an 
organisation’s preparedness to deal with events of this sort (Kovoor-Misra et all., 2000). Studies on the 
problems of environmental risk continued in subsequent years, which resulted in the categorisation of 
various types of risk related to waste storage, treatment of hazardous waste, liquid waste, packaging, 
and emissions to the atmosphere.  

For the purposes of this article, environmental risk will be understood as the exposure of a 
company to fortuitous and non-fortuitous events related to climate change. It is grounded in 
external factors beyond the entity’s control, related to forces of nature, legal regulations, economic 
conditions, and social factors. Within climate risk as such, we can distinguish weather risk and indirect 
climate risk. The former constitutes the “uncertainty in cash flaws and earnings caused by weather 
volatility” (Cogen). Meanwhile, indirect climate risk relates to actions taken in response to or 
consequences of climate change as well as preventive action taken against the same.  It originates 
from changes in the company’s socio-economic environment caused by climatic transformation. As it 
is commonly associated with the problem of CO2 emissions, indirect risk is often referred to as 
emissions risk.  

From the perspective of corporate management, climate risk is related to the uncertainty of: 1) the 
condition of future climate, 2) the impact – the influence of climate change on the company, and 3) 
the response – the consequences of action or inaction. A juxtaposition of weather risk and indirect 
climate risk reveals that indirect risk has a greater impact on long-term decision-making while weather 
risk is of greater significance in terms of short-term decisions concerning the working capital and to a 
more significant extent translates to decisions conditioning the company’s financial liquidity (Table 1). 

Table 1. Comparison between weather risk and indirect climate risk 

Comparison 
criterion 

Indirect climate risk Weather risk 

Impact impacts certain types of companies impacts all types of companies 

Character of 
impact 

impacts financial performance causes losses in fixed assets 

Scope and term 
of impact 

causes minor losses or profits in the short-
term (up to several days), the same 

causes massive losses, typically in the 
sort-term   
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become significant in the long-term 

Incidence high low 

Source: own research with references to Michalski and Kupczyk (2008)  
 

Through reference to the categorisation of economic risks, climate risk can be subdivided into 
currently present and potential risks. The division is particularly significant in the face of growing 
pressure from the public opinion, ever more rigorous legislation, and the development of low-
emission technologies. Internal risks are related to the company’s location and the employed methods 
of environmental engineering. External risks result from changes in the environment. For instance, 
claims made by social group in certain countries have resulted in undermining the social legitimism of 
companies, which pollute the environment (Borys, 2000). The growing number of active 
environmental groups and their progressing networking bolster their capacity to perform the social 
roles of criticism and control.  

Another division, based on the criterion of purpose, allows us to relate climate risks to monetary 
and non-monetary goals. The former can be exemplified by a reduction to a company’s profits caused 
by e.g. imposition of fines. The latter – by the loss of corporate goodwill. In terms of the criterion of 
incidence, climate risks can be divided into incidental (extraordinary) and regular (ordinary) risks. 
Extraordinary risks result from disasters, malfunctions or political factors. Regular risks are caused by 
factors of non-catastrophic character. Their distribution follows a cumulative logistic curve. 

In the case of indirect climate risks, further subdivision can be made into physical, legal, 
competitive, and goodwill risks (Table 2).  

 
Table 2. Types of indirect climate risks 

 

Risk Impact on input 
parameters 

Assets Benefits/profits 

Physical Infrastructural damage 
Disturbance of the 
supply chain 

Infrastructural losses Influence on crops 
Influence on demand 
Potential related to new 
products 

Legal Energy and 
transportation costs 

Future direct climatic 
regulations Requirements in 
terms of reporting and 
monitoring 

New product standards 
Possibilities related to 
emissions trading 

Competitive 
 

Impact on suppliers impact on insurance costs Impact on reputation 
Changes to purchase 
standards 
New products 

Goodwill Impact on suppliers None Impact on revenues, market 
share, corporate image 

 
Physical risks result from changes in temperature, water quality as well as the incidence/scope of 

weather extremes. To a large extent, they are related to significant deviations from standard weather 
conditions, i.e. weather volatility. Physical risks are therefore related to sudden and unpredictable 
disasters caused by the forces of nature.   

Legal risks are related to legal norms – limitations imposed on corporate independence by the 
enforcement of certain obligatory behaviours (Hoffman, 2007). They can also be interpreted in 
broader terms – as a possibility of suffering losses due to incorrect or delayed introduction of legal 
regulations or the instability of the same. In the coming years, the pressure relative to emissions 
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limitations will affect mainly companies in highly developed countries and will be strongly dependent 
on the sector: the more pollutogenic the sector, the greater the pressure exerted by legal instruments. 
Simultaneously, however, the problem of emissions will, to a growing extent, also influence less 
developed regions.  

Competitive risks are related to higher costs (lower profit) resulting from other companies’ 
response to climate change. For instance, the choice of suppliers may be influenced by additional 
criteria, such as: 

 The types of energy sources used, 

 Emissions generated during production and transport, 

 The used methods of transport. 

Another type of indirect climate risk is the risk of losing goodwill. Companies must take into account 
the possibility of public criticism when selling or utilising products or practices with a negative impact 
on the environment. The pressure may originate from: 1) communities whose decisions impact the 
development of businesses, 2) customers, 3) investors, or 4) NGOs. The danger of negative reactions 
of customers (or shareholders) is particularly strong in highly competitive and environmentally 
influential sectors (energy, aviation, car industry, consumer goods), where brand loyalty constitutes a 
significant element of corporate goodwill (Wellington and Sauer, 2005). 

It seems that most companies face certain climate risks but their susceptibility to the same can vary 
from very significant to virtually negligible. Studies conducted by the US Department of Commerce 
with the view of determining the percentage of the overall American economy directly vulnerable to 
climate risks indicated that not all sectors are susceptible to this sort of changes. However, the total 
value of sectors exposed to say risks amounted to 40% of GDP (Dutton, 2002). Similar results have 
been obtained in Europe (Williams and Diplock, 2003). As a result of structural transformations of the 
economy, the level of global exposure to climate risk is consistent with that observed in economically 
developed countries. In the light of the above, knowledge about the types and extent of particular 
climate risks threatening the company seems to be of paramount importance as it will allow it to take 
necessary steps to minimise the severity of said risks.  

  
Research method 
 

The research methodology can be viewed as a two-stage process. The first stage involved an 
extensive literature review to analysis of the problems related to climate change. On the basis of 
previous publications, key climate risks threatening businesses was identified. A 5-point scale was 
used in the survey with level five representing the highest importance. A questionnaire was developed 
after an extensive review of literature related to the main constructs observed. As the first step, the 
reliability of survey questions was tested. The validity of the constructs within the questionnaire was 
confirmed. The second stage involved distribution of the survey and analysis of the obtained feedback. 

The choice of sample was goal oriented. The search criterion was large manufacturing as defined by 
the guidelines of the Fourth European Directive (2009). A total of 38 companies from Poland 
participated in the study. The study was performed on managerial staff, with a particular focus on 
mid-level executives responsible for environmental management. This reflects the respondents’ 
awareness of the researched problems and access to relevant data.  

 
Research results in terms of climate risk 

The extent to which climate change affects businesses reflects their vulnerability to said change and 
their adaptive capacity. In the light of the conducted studies, the threat of climate risk varies 
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significantly between particular sectors. The most vulnerable industries include: energy, food and 
construction (Figure 1). Their high susceptibility results from: 

1) Dependence on natural conditions, 

2) Types of assets, 

3) Operational factors, i.e. products, supply chains.  

Apart from internal factors, the severity of the threat is also conditioned by the national 
infrastructure and external factors such as regulatory changes, market fluctuations, energy prices, or 
environmental policies. Since said conditions are, to a large extent, dependent on climate change 
themselves, the change exerts a cumulative influence on affected businesses.  

  
Figure 1. Susceptibility to climate change 

 
In order to assess the significance of climate risk, it was juxtaposed with the group of risks related 

to business activity and financial risk (Figure 2). The respondents identified the risk of non-conformity 
with law and financial risk as the most pressing. Against other commercial risks, climate risk was 
assessed as significant (2.7 on a 4 tier scale). Despite it not being easily quantifiable, the surveyed 
managers perceived it to have a growing influence. Weather extremes experienced in recent years 
contributed to the generally greater awareness of this type of risks.  
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Figure 2. Significance of various types of risk 

 
Research revealed a varied (twofold) stance towards climate risk. Respondents of the first group 

reported incorporating this type of risk into their risk management schemes. Companies integrate 
climate risk into their management processes by: 

 Defining it in relation to insurance requirements,  

 Assessing the impact of climate change on financial resources, 

 Developing plans for emissions reduction. 

At the same time, most of the surveyed managers rated their ability to manage climate risks as 
relatively low (1.88).  

The other group includes companies, which do not make efforts to minimise the risk. The given 
reasons include having insurance or the company’s high adaptive capacity.  

 
Figure 3. Significance of particular types of climate risk 
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For the purposes of further particularising the research results, the category of indirect risks was 

subdivided into physical, legal, competitive and goodwill risks.  

Most respondents perceived said types of climate risk (with the exception of physical risk) as 
significant (Figure 3). Physical risk was assessed as the least significant (with 33% of the respondents 
claiming it to be minor or not present).  

Legal risks constituted the most often indicated type of climate risk. 62% of the respondents 
confirmed its presence, although not all of them referred directly to climate regulations. 37% of the 
respondents perceived legal risks as very significant (the mean value obtained for this type of risk was 
3.1). The sectors least affected by it were IT and finance. Companies from the energy and industrial 
sectors perceived the threat of legal risks as very high; they also indicated high restrictiveness of 
climate regulations (very high – 55%; Figure 4).  

 

 
Figure 4. Restrictiveness of climate regulations 

 
According to the respondents, legal acts pertaining to climate protection have become increasingly 

restrictive (the expected increase in restrictiveness on the scale of 1 to 3 was 2.6). New regulations 
were said to draw the respondents’ attention to the problem of climate change and enforce the 
introduction of low-emission products (Figure 5).  

 
Figure 5. Effects of introducing new climate regulations 
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Competitive risk was indicated particularly in companies of the chemical sector. In order to 
compete in international markets, they are forced to make efforts aimed at reducing emissions. In 
other sectors the risk was assessed as not present or evaluated as average (2.9). The studied 
companies do not consider environmental criteria when choosing their suppliers (76%), nor do they 
analyse the level of suppliers’ emissions – none of the companies included in the study reported 
making such efforts. 

The risk of losing goodwill was generally assessed as minor (2.5). Only a handful of companies, 
mainly foreign, took such risks into consideration. Businesses generally do not connect innovations 
aimed at reducing CO2 emissions with improvement of corporate image.  

Physical risk was perceived as the least significant. Only 33% of the companies perceive the threat 
posed by this type of risk as average (14%) or high (2.2). It should be added that the majority of these 
companies are located in areas directly threatened by weather extremes (85%). Of the events 
generating physical risk, the most significant were the weather extremes caused by: rain 21%, 
temperature changes 14%, and storms 10%.  

In terms of the time within which particular risks are expected to occur, legal risk ranked the 
highest (Fig. 6). Only 10% of the respondents expected it to never take place. Within a 10-year period, 
67% of the respondents expected to be affected by legal risks. A comparable result was obtained for 
physical risk. Simultaneously, hardly any of the studied companies had prepared a plan of action to 
respond to an instance of climate risk actually taking place (86%).  

 
Figure 6. Expected time of climate risks’ occurrence. 

 
Stratification with regard to economy sector indicated that various types of risks are of dominant 

importance in various industries. In the financial sector climate risks generate threat to economic 
performance resulting from the accumulated impact of indirect climate risks on investment 
assessment. In particular, climate change influences: 

 The type of investments (investment in sectors reliant on natural resources are more 
vulnerable to climate change than those made in sectors reliant on industrial goods), 

 The investment’s adaptive capacity, 
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 The planned term of using the investment.  

Low availability of information concerning gradual climate transformations makes it difficult to 
assess investment risk. 

The chemical industry is particularly susceptible to physical risks. For energy producers, legal risks 
are of key importance. New regulations impose on them e.g. the need to focus more on renewable 
energy. The services sector companies are vulnerable to energy price shifts, which greatly impact their 
cost structure. The services sector generally does not perceive particular risks related to climate 
change as such.  

The sector is also one of the key elements conditioning the perceived opportunities related to 
climate change. For instance, the insurance sector gains the opportunity to introduce new 
instruments. Construction companies perceive the potential in new types of materials resistant to 
atmospheric changes and new directions of design. An overview of opportunities and risks perceived 
by particular sectors is presented in Figure 7 below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
where:  

1- services 
2- financial sector 
3- Industry 
4- transport, mining 
5- IT, insurance 
6- construction 
7- chemical industry 
8- food industry, energy industry 

 
Figure 7. Perceived climate risks and opportunities by industry sector 

 
The responsibility for limiting climate risk is usually attributed to managerial staff. Among other 

bodies listed we can mention: the marketing department, the planning team, and the management 
(Figure 8). One of the companies created a dedicated position of coordinator for emissions 
monitoring. 25% of the respondents reported that the responsibility for climate risk management in 
their organisation has not been assigned to a specific unit.  
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Figure 8. Responsibility for climate risk management 

 
Conclusions 

In the course of research conducted by Carbon Disclosure Project (in 354 companies), over 90% of 
the respondents reported perceiving climate change as a commercial risk. Vulnerability to climate 
change is an issue faced by all businesses but its extent depends on each company’s individual 
susceptibility and adaptive capacity. The conducted research demonstrated that sectors more 
threatened by climate change are characterised by higher awareness of the related risks. Industry was 
observed to be the most vulnerable as it is impacted by both direct and indirect changes.  

Legal regulations are perceived as the greatest risk. Given the scale of GHG emissions reductions 
required by the EU, a further tightening of emissions limits could be reasonably expected in the 
coming years. Product standards constitute an additional challenge as they enforce the development 
of new products with clearly specified parameters.  

Legal risks were indicated by 62% of the respondents. The strongest reservations were expressed by 
managers of companies most affected by emissions, regulations (energy and industrial sectors). 
However, even companies unaffected directly by regulatory risks showed considerable awareness in 
this respect.  

Competitive risks were perceived as average. It should be emphasized that, against the background 
of climate change, corporate competitiveness cannot be determined solely by operational efficiency, it 
is also influenced by factors such as: the source of energy and emissions related to the manufacture 
and transport of input materials. Indeed, the carbon footprint can be expected to become a new 
criterion of product assessment. A growing number of respondents express the willingness to 
purchase less environmentally harmful products, even at higher prices.  

The risk of losing goodwill as a result of environmentally harmful activity is currently perceived as 
minor. Meanwhile, with the growing ecological awareness of the general public, inaction in terms of 
limiting emissions can have a negative impact on corporate image and particular entities may find 
themselves faced with lawsuits brought up against them. The obtained results demonstrate that only 
a handful of businesses, mainly foreign capital companies, do as much as take such risks into 
consideration. In most cases decisions are made not as a result of the desire to build an 
environmentally friendly image, but under direct external pressure.  

In terms of physical risks, the obtained results indicate that this type of threat does not significantly 
impact Polish enterprises. Only 33% of the respondents expect this type of risk to arise in the nearest 
future, which is a relatively low percentage given the ever-growing incidence of extreme weather. At 
the same time, physical risks are mainly dependent on localisation. Companies operating in areas 
threatened by weather extremes will naturally perceive such risks as higher.  
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To recapitulate, nearly all companies are in some way exposed to the consequences of climatic 
changeability. In the future, this vulnerability can be expected to grow and new threats will arise. The 
key task related to climate fluctuations will be the management of climate risk with greater efficiency 
than the competition. The obtained results reveal two primary stances that are adopted by companies 
towards climate change. One group of respondents reported incorporating climate risk into their risk 
management processes. The other group included companies, which take no steps aimed at its 
minimisation. Simultaneously, a significant part of the population focus their attention on selected, 
most severe (in terms of economic results) climate risks, whereas other types, such as e.g. the risk of 
losing goodwill, are treated as lest important. This diversity suggests the conclusion that the studied 
companies are still at a rather early stage of development in terms of climate risk management.  
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