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Introduction

Financial markets are currently figuring out to deal with the increasing risks as a result of climate change. Today it 

has become widely recognized that the growing greenhouse gas emissions are one of the sources behind the 

ongoing change in global temperatures. Also, there is a growing acceptance that this could have severe 

consequences on our economic and societal settings. However, there are still only a few standardized methods on 

how to measure the exact timing and severity of these environmental changes in the context of economic decision 

making (TCFD, 2019). As a result, many organizations and companies have yet developed a harmonized strategy for 

dealing with environmental risk. Partially, this is due to the fact that environmental risks are often viewed as distant 

and long-term risks.

The potential impacts of climate change on organizations are however not only physical and does not only manifest 

in the long term. Policy initiatives, e.g. The Paris Agreement and the European Green Deal, are showing how 

countries increasingly prioritize a transition to a lower-carbon economy. Subsequently, as countries push to reduce 

their greenhouse gas emissions, this will have an impact on the usage of fossil fuel energy and related physical 

assets. This, in combination with declining costs and increasing implementation of clean energy-efficient 

technologies could have a near-term financial impact for organizations who depend on extracting, producing and 

using oil, coal and natural gas. However, while the nature of these organizations might be severely impaired by 

climate-related risks, they are not alone. Essentially, climate-related risks and following transition to a lower-carbon 

economy will most likely affect the majority of economic sectors and industries.

The objective of this report is to identify and analyze the environmental risks and opportunities for the companies 

within OMXS30, which consists of the 30 most actively traded stocks on the Stockholm Stock Exchange. 

Furthermore, each company will be assigned with an Environmental risk score in order for the companies to be 

comparable evaluated against each other. The purpose of the Environmental risk score is to outline the 

environmental impact of the companies’ business model as well as reflect on their opportunities for the future. 

Source: Contital, 2020



3LINC, Research & Analysis | See disclaimer at the end

Background

1) Transition Risks: Transitioning to a lower-carbon economy may entail extensive policy, legal, technology, 

and market changes to address mitigation and adaptation requirements related to climate change. 

Depending on the nature, speed, and focus of these changes, transition risks may pose varying levels of 

financial and reputational risk to organizations.

2) Physical Risks: Physical risks resulting from climate change can be event driven (acute) or longer-term 

shifts (chronic) in climate patterns. Physical risks may have financial implications for organizations, such as 

direct damage to assets and indirect impacts from supply chain disruption. Organizations’ financial 

performance may also be affected by changes in water availability, sourcing, and quality; food security; and 

extreme temperature changes affecting organizations’ premises, operations, supply chain, transport needs, 

and employee safety.

3) Climate-Related Opportunities: Efforts to mitigate and adapt to climate change also produce opportunities 

for organizations, for example, through resource efficiency and cost savings, the adoption of low-emission 

energy sources, the development of new products and services, access to new markets, and building 

resilience along the supply chain. Climate-related opportunities will vary depending on the region, market, 

and industry in which an organization operates. 

An increasingly growing approach among companies for identifying environmental risk is the framework created by 

the Task Force on Climate-related Financial Disclosures (TCFD). The 32-member Task Force is global; its members 

were selected by the Financial Stability Board and come from various organizations, including large banks, 

insurance companies, asset managers, pension funds, large non-financial companies, accounting and consulting 

firms, and credit rating agencies. The TCFD framework divides climate-related financial disclosures into three 

different areas:

TCFD Framework (TCFD, 2019)
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Methodology

For the calculation of the Environmental risk score, similar to the TCFD framework, climate-related financial 

disclosures have been divided into three areas. These are: Geographical risk, Operational risk and Opportunities: 

Technological shift. The three areas of disclosure each contain different data which eventually makes a sub-score 

for the final score calculation of the Environmental risk score. The chronological order of the score calculation is 

exhibited on page 5 in the Flowchart of Methodology (FoM). In the FoM, the color of the item along with the 

number represents the order of the methodology. Starting from the top, the first step is to choose which company 

to analyse. Second, environmental and financial data is gathered. Third, a materiality assessment of the company’s 

data is made by using the standards of the Sustainability Accounting Standards Board (SASB). SASB identifies 

financially material issues, which are the issues that are reasonably likely to impact the financial condition or 

operating performance of a company. Simultaneously, it is addressed how the company’s belonging industry is 

performing in terms of environmental impact compared to other industries (see Industry Average Score in Data). 

Fourth, the company’s material issues are being divided into the three areas Geographical risk, Operational risk 

and Opportunities: Technological shift. Starting with Geographical risk, this area describes the different risks a 

company is exposed to due to its geographical scope. Each country in the world is given a “Country Score” (5) 

which resembles an aggregated risk score based on physical and transition risk in that country. Then, depending on 

the company’s geographical scope, the company receives a Value Chain Score (6) which is based on the outline of 

the company’s Market and Supply chain. The next area of financial climate-related disclosure is Operational risk. 

This resembles the risk that a company’s business model and operations may cause to the environment, or being 

exposed to. The risk is measured by calculating the environmental intensity of the company’s operational activities 

(see Data for detailed description). Next, in order to comprehend the magnitude of the environmental intensity, 

the company’s value are compared relative to its industry and also universally with a sample of ~47,000 companies 

across all industries. Finally, it is the company’s relative performance that makes for the sub-score Performance 

score (6). Now, in Operational risk, it is also important to consider a company’s ability to set up goals in terms of 

environmental performance. With this in mind, a review is made of the company’s reports in order to evaluate 

whether they are actively taking measures to reduce their environmental footprint. Based on the qualitative 

review, the company will receive an Environmental target score (6). Last, is the disclosure topic Opportunities: 

Technological shift (4). Its purpose is to give a better understanding of how the company invests in equipment or 

new technologies to manage transition risk, adaptation, and conservation / efficiency efforts. By reviewing the past 

five years and comparing the company with the industry average, it is given the sub-score Risk mitigation score (6) 

which reflects whether the company puts in similar efforts to its industry peers or not. 

At last, when all of the four sub scores (6) have been computed, it is the final Environmental risk score that 

remains. The Environmental risk score is an aggregation of all the final sub-scores, but where different weight is 

distributed between the sub-scores. The Value chain score along with the Performance score receive the majority 

of the weight as they present the most essential parts of the company’s business model.
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Methodology: Flowchart

Order of 
methodology

Exhibit 2: Flowchart of methodology (FoM)
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Data

The following section includes descriptions of the data items used in the score model. For details on each score 

calculation, see Appendix (page 13-15).

Remarks on time frame

The Environmental risk score is to be used as a forward-looking tool. However, it is limited to the availability of data 

which will result in an inconsistent time frame throughout the score-calculations. In geographical risk, the model 

incorporates historical data from as early as 1900 and projects short- to long-term physical and transition risk until 

2099. In operational risk as well as in opportunities, the model incorporates historical data for the past five years in 

order to show the latest trends of the companies’ performances and mitigation activities.

Materiality assessment (SASB)

Although there is much environmental, social, governance (ESG) and sustainability information disclosed publicly, 

often it can be difficult to identify and assess which information is most useful for making financially-related 

decisions. SASB identifies financially material issues, which are the issues that are reasonably likely to impact the 

financial condition or operating performance of a company and therefore are most important to investors.

Materiality score:

(1) Each industry is assigned with material issues according to SASB’s Materiality Matrix

(2) Each metric is assigned “Heat map score” from 0-100*

(3) Each metric is assigned a risk-level (Low, Medium, High) based on its’ evidence of impact to items on the 

financial statements (e.g. investments in green technology will be reflected in Revenue / Cost due to 

increasing CapEx and R&D)

1. Geographical Risk

The risk which is dependent on the locations of a company’s value chain. Within geographical risk we differ 

between Physical Risk and Transition Risk, in accordance to the TCFD Framework. 

1.1 Physical Risk

1.1.1 Chronic

1.1.1.1 Temperature rise

Empirical studies (Dell et al., 2012; Burke et al., 2015 & Pankratz, 2018) have shown that the temperature rise may 

reduce a firm's operating income and pose a threat to its labor and capital productivity and market survival. 

Following the TCFD framework, the risk arising from the temperature rise is, therefore, incorporated in the model 

and three different time periods, short-term (2020-2039), medium-term (2040-2059) and long-term (2080-2099), 

are considered in the model and analysis. The data, both historical and projected monthly temperatures for 184 

countries in the world, is extracted from the World Bank Climate Change Knowledge Portal. The projected monthly 

temperature is compared to the historical average monthly data, and the difference is scaled to a range from 0 to 1 

based on Notre Dame Global Adaptation Index (ND-GAIN) method (see Appendix page 13-15).

*Heat Map, a score out of 100 indicating the relative importance of the issue among SASB’s initial list of 43 generic 

sustainability issues. The score is based on the frequency of relevant keywords in documents (i.e., 10-Ks, shareholder 

resolutions, legal news, news articles, and corporate sustainability reports) that are available on the Bloomberg terminal for 

the industry’s publicly listed companies.
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Data

1.1.1.2 Water supply

Unreliable water supply and incidents of water outages impede the productivity of firms (World Bank). The water 

infrastructure quality, accessibility to reliable drinking water and water withdrawal, which are linked to firm 

performance (Limi, 2011; Moyo, 2011; Escribano et al., 2010; Bogetic and Olusi, 2013), are therefore integrated in 

the assessment of the physical risk. The data, which covers a time period of 2040-2069, is downloaded from 

ND-GAIN and scaled to a range from 0 to 1. 

1.1.1.3 Sea level rise

Sea level rise due to climate change has raised concern for many coastal areas due to its substantial damage. Such 

an event would have direct impacts on resources, economic activities and supply chains located near the coastline 

and indirect impacts on the inland, causing production of the firms to grind to a halt. In this study, the scores 

measuring the projected risk arising from the sea level rise over a century-long period is downloaded from the 

ND-GAIN. The data consists of precalculated scores of projected change of sea level rise impacts and population 

living under 5 meters above sea level and the score of this risk metric is calculated taking the mean of the two 

components. 

1.1.2 Acute

1.1.2.1 Drought

Drought develops quietly, without obvious and highly visible damage, and leads to loss of land, buildings and 

machinery and destruction of temporary economic interruption (National Academy of Sciences, 1999). The data of 

the drought (the probability of a country being affected by a drought) is extracted from the World Bank. The data is 

forward-looking and covers three time periods, short term (2020-2039), medium-term (2040-2059) and long-term 

(2080-2099). The World Bank used 23 models which are designed by different international organisations to 

provide projection. However, some data errors are identified. Some of the probabilities provided by the World Bank 

are negative, which are regarded as measurement errors. To address the problem, Matlab is used to remove the 

negative observations. The data is then converted to a magnitude and scaled to a range from 0 to 1 using the 

ND-GAIN method for the three time periods.

1.1.2.2 Wildfire

Wildfires pose a significant risk that threatens firms' value and are beginning to appear in firms' annual reports, 

signaling a new threat to business continuity. In light of this development, wildfires are incorporated in the 

assessment of the physical risk and the data is obtained from the World Bank and the United Nations. The annual 

occurrence is converted to a probability and the percentage of land area covered by forest is used as the weight to 

calculate the weighted score. The final score is scaled from the weighted score using the ND-GAIN method.

1.1.2.3 Flood, extreme weather, earthquake and storm 

Flood and storms are the most frequent natural hazards in the world (IPCC) and have caused the highest annual 

damage among the natural hazards in the past two decades (Coelli and Manasse, 2014). Empirical studies (Raschky, 

2009; Gunessee et al., 2018; Huang et al., 2018) have also shown that the natural hazards, such as flood, 

earthquake and extreme weather tend to pose a threat to firms' performance and organizational resilience to 

climate change. The annual occurrence of flood, extreme weather, earthquake and storm in the past century is 

downloaded from the World Bank. The frequency of the natural hazards of each country is converted to a 

probability of a country being affected by the respective natural hazard and then scaled to a range between 0 and 

1.
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Data

1.2 Transition Risk

1.2.1 Carbon pricing

Carbon pricing measures the costs of emissions that firms pay for, which helps shift the burden for the damage 

from carbon emissions back to those who are responsible for it. That is to say, as the implementation of carbon 

pricing, firms either decide to continue emitting and pay for carbon tax or transform their activities and lower their 

emissions to be in line with the goals of the Paris Agreement. Today, some governments have grappled with 

implementing and increasing the stringency of their climate policy on carbon tax while more than 90% of the 

countries in the world have yet initiated carbon pricing (World Bank). Under such circumstances, the majority of 

the firms are exposed to the risk of paying for additional costs arising from carbon emissions, which may affect 

their financial performance. This is particularly important for those firms covered in the industries which are 

environmentally sensitive. To quantify the potential risk resulting from the carbon pricing, the data consists of 

carbon tax across the globe is downloaded from the World Bank and converted to a score using the ND-GAIN 

method.

1.2.2 Disaster preparedness

Disaster preparedness measures how countries prepare and prevent the disasters and cope with the 

consequences. The disaster preparedness activities are embedded with risk mitigation measures, which reflects 

countries’ response during disaster situations. The data of disaster preparedness of each country is downloaded 

from Hyogo Frame Action (HFA). The raw data ranges from 1 (the least prepared) to 5 (the most prepared) and is 

scaled to a range from 0 to 1.

1.2.3 Size of economy

Economic and environmental performance is cointegrated. The natural environment provides the resources the 

firms need to produce goods and processes unwanted products in the form of waste. The economic activity 

underpins and maintains the condition of the environment and consequently, paves the way for sustainable 

growth. Hence, the size of an economy and the capability of a country tackling with the environmental issues is 

taken into account in assessing the transition risk of each country. GDP per capita is used as a proxy to measure the 

size of the economy and the data is downloaded from the United Nations. The raw data is scaled to a range 

between 0 and 1.

1.2.4 Ease of doing business

The ease of doing business index, ranging from 1 to 190, is downloaded from the World Bank. This metric is used to 

reflect the level of business regulatory friendness and the degree of social protection. A high index means that the 

regulatory environment is conducive to the operation of a firm. The index is scaled to a score ranging from 0 to 1. 

1.2.5 Political stability

Political stability is of great importance to the economic evolution and business operation. It determines the 

policies, regulates market activities and labor relations, and assures desired economic outcomes. The index of 

political stability is extracted from the Global Economy, ranging from -2.77 to 1.66. To be consistent with the range 

of other risk metrics, the index is scaled to a score between 0 and 1.
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Data

1.3 Country Score

Physical risk score is calculated by taking the average of carbon pricing, disaster preparedness, size of economy, 

ease of doing business and political stability. The aggregate score measures the readiness of a country in terms of 

adaptive capacity to reduce potential environmental damage and effective use of investment to respond to climate 

events.

Transition risk score consists of all the physical risk metrics. It assesses the vulnerability of a country to be 

negatively impacted by climate change and natural hazards. 

A country score is an aggregated score of all the Physical Risk & Transition Risk metrics and the score is calculated 

by:

Country score = (Transition risk score - physical risk score + 1) * 50

1.4 Industry Average Score

The industry average score is used to show a specific industry’s overall environmental impact position when 

compared with all other industries. Based on the works of World Resource Institute, four key environmental 

metrics have been identified in order to show  a rough "mass balance" for  environmental activity (WRI, 1999). The 

metrics are the following: CO2 Total, Waste Total, Water Withdrawal Total, Energy Use Total.

1.5 Supply chain score

Risk score for a company’s supply chain. By locating the suppliers geographically and their respective industry, an 

aggregated score is calculated consisting of the Country Score and the Industry Average Score. 

1.6 Market score

Risk score for a company’s market based on its geography. Data consists of percentage of revenue by country and 

Country score. 

1.7 Value chain score

An aggregated score of Market score and Supply chain score

2. Operational risk

The risk arisen from a company’s operations. Depending on the nature, speed, and focus of these operations, 

operational risks may pose varying levels of financial and reputational risk to organizations. 

2.1 Intensity

Intensity of operations over the past five years. Intensity is measured as a ratio of a company environmental 

performance per unit of activity, output or any other company-specific metric. The components for environmental 

performance are: greenhouse gas emissions, energy usage, electricity purchased, water withdrawal and total 

waste. These environmental performance components are measured as a ratio to the company’s sales activities, 

e.i. its total revenues in USD. The intensity normalized by sales in USD allows for comparison between companies 

of different sizes. 
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2.2 Comparison

2.2.1 Industry 

To evaluate the immensity of the intensity ratios, the companies are given a score based on their position in their 

belonging industry. The score reflects whether a company is outperforming its competitors or not.

 

2.2.2 Universal

To evaluate the immensity of the intensity ratios in a larger context, the companies are given a score based on their 

position to all available companies in Eikon that reports on environmental metrics (~47,000 companies). However, 

since different industries have different levels of environmental impact, the universal score is also conditioned 

based on the SASB materiality assessment. 

2.3 Performance score

The performance score is an aggregation of Industry and Universal. In order to compare the companies’ 

environmental performance globally, the majority of the weight is allocated to the Universal score, since it allows 

for comparison between companies across different industries. Essentially, the Performance score reflects a 

company’s position in a global context but with respect to its position relative to the industry peers. 

2.4 Environmental target score

The environmental target score is based on how thoroughly the company reports efforts and strategies to reduce 

their environmental footprint. The quality of the reporting is based on the following three requirements:

1. The firm has environmental targets.

2. The firm has a measurable approach to quantify how far they are to reach the goals.

3. The firm presents the results of whether they are on the track to reach the goals.

The company is expected to meet all three of them in order to receive the highest score. If the company fails to 

present any of these, they will receive the minimum score.

3. Opportunities: Technological shifts

Efforts to mitigate and adapt to climate change also produce opportunities for organizations, such as through 

resource efficiency and cost savings, the adoption of low-emission energy sources, the development of new 

products and services, access to new markets, and building resilience along the supply chain. Technological 

improvements or innovations that support the transition to a lower-carbon, energy efficient economic system can 

have a significant impact on organizations.

3.1 Risk mitigation score

The improvements may change the profile of an organization's debt and equity structure, either by increasing debt 

levels to compensate for reduced operating cash flows or for new capital expenditures (CapEx) or research and 

development (R&D). 

With the current reporting and availability of data across all industries, the model uses CapEx as a metric to 

estimate the amount invested in deployment of low-carbon technology, energy efficiencies, etc. Moreover, by using 

the ratio of Capex to total revenues and its annual growth rate, it will show how aggressively the company is 

re-investing its revenue back into green innovations over the past five years.

Data
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Results and conclusionary remarks

Exhibit 3 (above) shows the aggregate environmental risk scores as well as the sub-scores for all the OMXS30 

companies. While the possible score range is from 0-100, the OMXS30 companies score within the range of 

36.3-84.3. Kinnevik, Nordea and Handelsbanken are the three companies with the highest scores while Essity, SSAB 

and Svenska Cellulosa are the lowest performing firms. Overall, the firms in the “Financials” sector outperform 

other industries and are expected to have a lower impact on the environmental deterioration. However, Investor 

has a relatively lower score compared to its outstanding peers due to limited environmental disclosure, which 

drags its sub-score, environmental performance, away from the industry average.

Exhibit 3:The aggregate environmental risk scores, in descending order (The lower score, the higher environmental risk for the 

company)

Results
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Results and conclusionary remarks

As expected due to the nature of the industries, the firms in the “Metals and Mining”, “Iron & Steel Producers” and 

“Industrial Machinery & Goods” sectors are given low scores. In other words, these firms are expected to have a 

significant environmental footprint. Interestingly though, Atlas Copco covered in the “Industrial Machinery & 

Goods” sector earns a “leader” status on environmental risk scores. Although its industry is environmentally 

sensitive, this could be attributed to Atlas Copco’s environmental policy and corporate governance (United 

Nations). In contrast, Essity and Svenska Cellulosa have low scores due to unsatisfactory performance in all the risk 

metrics covered in the model.

Notably, the risk mitigation scores are lower compared to the other three sub-scores. One potential reason could 

be that the majority of the firms underperform the industry average in terms of the investment in the CapEx. As 

discussed previously, the more effectively the firm engages in risk mitigation, the more the firm invests in CapEx 

towards deployment of low-carbon technology and energy efficiencies. The causality does not hold vice versa 

however. More specifically, an increase in the CapEx does not necessarily infer that the firm has responded 

constructively to risk mitigation. 

Conclusionary remarks
Environmental risks and opportunities have become an integral part of economic and investment decision making. 

In this report, by quantifying the geographical risks, operational risk as well as opportunities and technological 

shift, the environmental risk scores are calculated to reflect the environmental risks the OMXS30 companies are 

exposed to. As understanding, data analytics, and modeling of climate-related issues have become more 

widespread, disclosures and data have matured accordingly. Yet, there are still a lot of further improvements that 

have to be made in order for the company information to become more decision-useful, and risks and 

opportunities to become more accurately priced. For this reason, we acknowledge that there are numerous flaws 

and areas for improvement in our model. One of them is the data comparability and reporting standards across 

different industries and countries. While reporting certain operational risks, e.g. greenhouse gas emissions and 

total energy use, is more material for some industries than others, there are still many uncertainties regarding how 

these metrics are measured across companies. Even within the same industry, some companies might report and 

measure their footprints differently without it being shown. Another weakness in the model is the robustness of 

the value chain score. It can certainly be resource-intensive and difficult for a firm to map out their supply chain 

and market altogether. Consequently, the current information on firms’ geographical scope are often inconclusive. 

For many industries, it is the supply chain that is responsible for the majority of their emissions (The Economist, 

2019). However, due to the inconclusive information it can still not be justified to build an environmental risk score 

model where the majority of weight is distributed to the supply chain rating of a company. Lastly, the area of 

environmental targets and risk mitigation activities will also need to be standardized among companies in order to 

fully rely on those scores. Given the various reporting standards, the environmental target score and its criterias 

are in part biased. The risk mitigation score is to be perceived similarly. More transparency would be required in 

the financial reports in order to assure how much of the capital expenditures represents investments in sustainable 

activities.  
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Appendix
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Appendix

 

*Due to the absence of the CapEx data, some firms lack the risk mitigation score. Hence, in order to eliminate unfair 

punishment to the firms who lack the risk mitigation scores, the weights allocated to the sub-scores for those firms 

will be recalibrated. For instance, if the risk mitigation score is absent, the weight allocated to the risk mitigation 

score is distributed among the other three sub-scores, which is governed by their initial weights. Recalibration of the 

weight = initial weight + 1/9*initial weight

For example: Securitas belongs to the “Professional & Commercial Services” sector, for which CapEx is not a 

prioritized metric. In order not to unfairly punish Securitas due to the absence of CapEx, the weights allocated to the 

value chain score, performance score and environmental target score are recalibrated to 0.278, 0.667 and 0.055 

respectively.
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