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ABSTRACT 

The physical and transition risks of climate change on financial investments have become 

increasingly discussed in the financial world, but lack academic research into the topic. Therefore, 

the aim of this study is to investigate how climate change impacts the investment decision of capital 

market actors. The study combined a quantitative portfolio study with a qualitative interview 

approach to increase the external validity of the study.  

In the portfolio analysis, two mutually exclusive portfolios with different climate change 

characteristics were composed for the U.S. and European market respectively between 2010-2016. 

Monthly performance data was used to estimate the Capital Asset Pricing Model (CAPM) and the 

Carhart four-factor model. The high-ranked U.S. portfolio significantly outperformed the low-

ranked. The same result was found in the European market although not significant. The findings 

suggest a positive relation between climate change risk and stock performance. 

In addition, seventeen interviews were conducted with representatives from asset managers, banks 

and institutional investors in Austria, Denmark, Germany, Sweden and Switzerland. The findings 

suggest that capital market actors consider climate change as a financial risk, partly driven by 

customer pressure and reputation risk. Positive and negative screens or a best-in-class approach are 

already used to include climate change into the investment process. Individual financial markets 

will be influenced differently as their exposure to companies impacted by climate change differs. 

The lack of transparent and consistent data and political uncertainty was identified as the major 

obstacles to be overcome in the further integration of climate change into the investment process.  

To conclude, climate change influences the investment decision of capital market actors by 

introducing additional financial risk concerns that diverge between national financial markets.  
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1 INTRODUCTION 

"Climate change is creating increased levels of corporate risk and that risk could well feed into 

substantive loss in the future" 1 

- Ewen Cameron Watt, Global Chief Investment Strategist, BlackRock Investment Institute 

 

“Every company, investor, & bank that screens new & existing investments for climate risk is 

simply being pragmatic” 2 

- Jim Yong Kim, President of the World Bank 

 

”Climate change increasingly poses one of the biggest long-term threats to investments” 3 

- Christiana Figueres, Executive Secretary of the UNFCCC 

1.1 Background 

In 2015, the climate change debate in the financial world gained momentum through a series of 

events. In February, Norway’s Government Pension Fund, the world’s largest sovereign wealth 

fund worth US$850 billion, announced that 32 coal mining companies, five tar sand producers, two 

cement companies and one coal-based electricity generator had been divested. As the reason behind 

this decision was mentioned the risk due to regulatory action on climate change and other 

																																																								
1	CBC	News,	”Climate	change	is	an	investment	risk,	says	BlackRock”,	13/11/2015,	http://www.cbc.ca/news/business/blackrock-climate-
change-1.3317640,	19/01/2016	
2	The	Guardian,	”What	they	say	about	climate	change:	our	favourite	quotes”,	http://www.theguardian.com/environment/ng-
interactive/2015/apr/08/what-they-say-about-climate-change-our-favourite-quotes-interactive,	19/01/2016	
3	ibid	
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environmental concerns (Carrington, 2015). In March, the Guardian launched its campaign Keep it 

in the Ground, partnering up with 350.org to join the rapidly growing fossil fuel divestment 

movement around the world. The campaign built partly on previous commitments to fossil fuel 

divestment, such as the Rockefeller Brothers Fund and Stanford University and targeted to 

encourage other large funds to follow (Howard & Carrington, 2015). In September, Mark Carney, 

the Governor of the Bank of England and the Chairman of the G20’s Financial Stability Board, 

gave a speech on how climate change affects the financial stability. He concluded “[…] in the 

fullness of time, climate change will threaten the financial resilience and long-term prosperity” 

(Carney, 2015). The events peaked at the COP21 in Paris, where nearly 500 investors with total 

assets under management of over US$25 trillion emphasized their commitment to combating 

climate change (UNFCCC, 2015). 

The World Economic Forum Global Risk Report 2015 identified “failure to adapt to climate 

change” as one of the major risks that the world is facing in the coming years. These risks are 

assessed based on the perception of business leaders and decision-makers through the Global Risk 

Perception Survey and therefore captures the view of diverse interest groups. The Carbon Tracker 

Initiative has been estimating and reporting about the risks of a carbon bubble in the financial 

markets since 2011. According to their study, if global warming is to be limited to 2°C only 20% of 

the total oil and gas reserves can be burned. This would leave 80% of the reserves already on the 

companies’ balance sheets unburnable (Carbon Tracker, 2011). Mercer published a study in June 

2015, which highlights that no matter the climate change scenario there will be an impact on the 

return on investments and that investors need to shift their investment behavior. Furthermore the 

study concludes that there will be different industry sector impacts and material impacts between 

asset classes (Mercer, 2015). Global leaders such as Barack Obama, Al Gore, and even Pope 

Francis, are highlighting the urgency of climate change and call for action now.  
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As capital markets are argued to be efficient, can such developments pass by the capital market 

actors without influencing their investment decisions and policies? Climate change has already 

given rise to investor coalitions, such as the Institutional Investor Group on Climate Change 

(IIGCC) or the Investor Group on Climate Change (IGCC). For instance the Montreal Carbon 

pledge, which has been signed by over 120 investors with over US$10 trillion in assets under 

management, aims to improve the understanding of risks and opportunities to portfolios that climate 

change presents. Decades of scientific research on climate change, conducted under the umbrella of 

the Intergovernmental Panel on Climate Change (IPCC), emerge in strong consensuses that human 

induced climate change is highly certain and has been the dominant cause of warming since the 

mid-20th century (IPCC, 2014). The continuous warming increases the likelihood and risk of severe, 

pervasive and irreversible changes that will present economic, social and financial implications on 

the global economies. BlackRock, the world’s largest asset manager, concluded in its study that 

climate change has become a serious investment issue, as governments are setting targets to 

decrease the emissions of greenhouse gases (BlackRock, 2015). This regulatory risk in combination 

with the physical risks of assets will most likely impact existing and future investment 

opportunities. The emissions scandal of Volkswagen, followed by a crash in the company’s stock 

price, is only one recent example of how climate change regulations already have a substantial 

impact on financial markets.  

As a consequence, pressure from shareholders on companies in regards to climate change is 

increasing. Ford Motor Company received already in 2004 a shareholder resolution requesting 

specific information regarding the company’s greenhouse gas emissions strategy (Ford, 2005). This 

is one example of increased pressure from investors on corporations in relation to climate change, 

both for the sake of risk reduction and to seize market opportunities. As Pinkse & Kolk (2009) state, 
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there is an increasing need for disclosure, which gave rise to organizations such as the Coalition for 

Environmentally Responsible Economies (Ceres) and the Carbon Disclosure Project (CDP).  

If these developments continue, losers and winners among companies will be created. Therefore, 

there is a need of companies to adapt to the developments and to be aware of the positions 

prevailing on the capital markets. Companies such as BG Group, Norsk Hyrdo, Novo Nordisk, BHP 

Billton and Munich Re all plan to include emission indicators in their capital budgeting due to 

pressure from investors concerned about climate change risks. This is done, as the markets for 

carbon trading are not mature enough as a compensatory approach to emissions. Even if they were, 

they would only be an incentive to take the price of carbon into account in corporate investment 

processes and rely on companies choice of actually abatement (Pinkse & Kolk, 2009).  

Climate change as a risk is gaining more attention across industries including the financial sector. 

Investors will not be able to overlook the impact of climate change on their investments in the 

future. They will not be able to consider sustainable investments only from an ethical perspective, 

but instead as a way to mitigate their own risk by considering climate change as a factor in their 

portfolio analysis. In return, this will impact the capital available for corporations and catalyze the 

adaption and mitigation of companies towards climate change. For instance, multinational 

companies (MNCs) need to be aware of the views of the capital market actors, as their geographical 

spread influences their exposure to climate change risk. The academic research on the topic is 

limited and therefore this study aims to contribute to the discussion of how climate change impacts 

investments and how the issue is regarded in the views of capital market actors.  
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1.2 Research purpose 

The purpose of this study is to provide and continue an objective assessment of the influence that 

climate change has on the investment selection process of capital market actors. Several studies by 

interest organizations have been published over the past years, but the academic research is very 

limited on the topic. This thesis therefore aims to investigate whether existing theories from related 

fields can explain the choice of investors to consider the impact of climate change. In addition, the 

study seeks to investigate the actions taken in regards to climate change by capital market actors 

and their own viewpoints in the matter. The purpose is to validate the findings from the portfolio 

analysis and to identify what is missing in existing theories. Finally, as climate change already has 

moved further into other research fields, this paper aims to spark an interest to increase this topic 

among international business researchers as this is a global risk.  

1.3 Research question 

This thesis investigates the questions “How does climate change risk impact the investment 

decision of capital market actors?”. Since this is a field that has not been excessively investigated 

by researchers, a two-folded method is applied, which is closer discussed in the methodology 

section. Each part addresses one of two sub-questions to the overall research questions. These were 

formulated as the following: 

(a) How does climate change impact the risk-adjusted return of investments? 

(b) How do capital market actors view the risk of climate change in their investment process? 
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1.4 Delimitations 

The effect of climate change can be immediately or successive, which makes it difficult to 

determine the impact it can have. This thesis considers both short- and long-term effects that 

climate change could pose on financial investments as the study covered a relatively long time 

horizon of more than 5 years. The different impacts of climate change thereby accounted for are 

further elaborated on in the theoretical framework. Furthermore, this thesis does have a global 

approach to climate change, as it is an issue concerning the entire world. Most of the companies 

included in the study are multinational companies and therefore face the effects of climate change 

on a global scale. Nevertheless, due to data constraints only the U.S. and European financial 

markets are considered in this study and thereby capturing the specific impacts on these markets. 

The interviews with investors were conducted only in European countries, more specifically 

Austria, Denmark, Germany, Sweden and Switzerland, due to time and accessibility constraints.  

The range of financial instruments is limited to include only the equity sector. Previous reports 

argue that there is a difference in the effect of climate change depending on the asset classes 

(Mercer, 2015). Even though other asset classes were discussed in the interviews with the capital 

market actors, these were not included in the study as this is outside the scope of the research. The 

insights from this study are therefore limited to the equity market, as the implications of climate 

change on bonds or other derivatives have not been explicitly considered. 

Another limitation that substantially affected the scope of the thesis was the lack of climate change 

research that concerns financial investments. Since the implications of sustainable responsible 

investment and environmental screening practices have excessively been subject to academic 

research a large part of the literature is based upon these findings. These are through the limited 

climate change research used to derive an analytical framework. To compensate for the lack of 
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previous research, the second part of this thesis uses an explorative approach to confirm and extend 

the validity of the portfolio study.  
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2 METHODOLOGY 

The following section describes the methodology selected and applied throughout the research 

process of this study. It includes a detailed discussion of the research approach, methods chosen and 

the analytical process. The section is concluded by a critical evaluation of the overall methodology 

selected.  

2.1 Research Philosophy 

Lagoarde-Segot (2015) argues that finance research almost exclusively belongs to the positivist 

functionalist paradigm. He further argues that the financial world is assumed as a combination of 

stable and tangible entities, which are external to the observer and therefore academics in this field 

rooted in the objectivist ontology. Therefore, financial institutions and financial behavior are 

considered to exist independently from individual influences of the social world. The objectivist 

ontology is associated with the positivism perspective, which implies that finance aims to identify 

regularities and causality mechanisms, and to connect the various financial entities, by using 

methodologies from the natural science. This contains an assumption about he human nature, which 

is that financial interactions are supposed to mirror the causality mechanisms found through empiric 

research. Therefore, the financial reality is seen as reducible to a set of elements that cannot be 

broken down (Lagoarde-Segot, 2015).  

This construction of academic finance excludes individual values, ethics and intentions from 

research inquiries and leads to acknowledge that much could be gained from incorporating insights 

from other paradigms (Bettner, McGoun, & Robinson, 1994). Lagoarde-Segot (2015) seeks in his 

article to overcome the gap between the global demand for sustainability and the structure of 

conventional finance dialogue by introducing a strategy to diversify academic finance.  
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To build upon his argumentation, this thesis has a two-folded philosophic research approach. First, 

from a positivism perspective, which has been the dominant paradigm in finance research, the thesis 

aims to investigate how climate change risk and return are related and impact different financial 

markets. Secondly, this research is extended based on the view from a radical humanist perspective. 

Since climate change imposes a rather radical change on our societies, shaped by the interaction of 

humans, it should be studied from a paradigm on the upper level of figure 1. What Lagoarde-Segot 

(2015) proposes is to view the financial world as “a crossroads between several individual 

subjectivities”. Therefore, the radical humanist perspective is chosen for the second part of the 

study.  

 

 

 

 

 

 

 

 

2.2 Research Approach 

The base of this research paper is a combination of causal and explanatory study seeking to explain, 

“how does climate change risk impact the investment decision of capital market actors”. Previous 

research on this topic is very limited since the scientific knowledge about the consequences and 

future impact of climate change have not been excessively researched in business and financial 

Figure	1:	The	Matrix	of	Social	Science 

Radical humanist 
paradigm 

Radical structuralist 
paradigm 

Positivist 
functionalist 

paradigm 
Interpretive 
paradigm 

Subjectivity 

Radical change 

Objectivity 

Regulation 

Source:	Burrel	et	Mogan	(1979);	Lagarde-Segot	(2015) 
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research. The field of sustainable and responsible investing has been studied substantially in recent 

years, from where most of the theories have been reviewed. Therefore, the first part of the study is 

grounded in existing theories from the field of sustainable finance research and climate change 

science, following a deductive approach to test whether existing theories and frameworks can 

explain the impact of climate change on the risk-adjusted return of portfolios (Part I).  

Nevertheless, the social order in which humans orientate themselves is frequently challenged and 

‘sub-culturally’ fragmented (Eisenstadt, 2003; Foucault, 2004). Since social science aim at the re-

construction of this order, this might not be possible through the derivation of proven theory. This is 

caused by a two-folded issue; theories as of their nature are not ‘locally enough’ and because they 

already have been surpassed by constant social change (Reichertz, 2009). As mentioned in the 

previous section, climate change has gained increasing attention in the last years, peaking in 

December 2015 with the climate summit in Paris. The negotiations ended in a historical agreement, 

positioning climate change even higher on the political agendas around the world. Moreover, the 

social, economic and technological environments, which contribute to the existing social order are 

impacted by climate change. To regard this uncompleted change of social order in the research 

approach, Part II of the thesis includes an inductive approach, studying the actual views and 

opinions of capital market actors in regards to climate change and leaving room for ‘local’ 

differences. In this context ‘local’ is defined by national borders and assessed by the capital market 

actors domicile of headquarters.  

This combined deductive and inductive approach was described by Dewey (1910) as “the double 

movement of reflective thought”. In this case the gap from the deductive approach to the inductive 

question is not bridged with a ‘why’ question, but instead two different perspectives are combined 

to establish how climate change impacts the financial world. Moreover, this approach enables the 
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study to validate the results from the empiric study with observable events and thereby increasing 

the validity and reliability of the study (Dewey, 1910; Platt, 1964) 

2.3 Part I – Portfolio Analysis 

This section describes the methodology applied in the first part of the thesis. First the research 

design is presented, followed by a documentation of the data used and an introduction of the control 

variables applied. A detailed description of the methods for constructing the portfolios and 

analyzing the results is presented in the beginning of chapter four.   

2.3.1 Research Design 

The first part aims to assess whether the financial performance, measured by the stock price, is 

influenced by climate change, based upon existing theories from sustainable and responsible 

investments. Therefore, a deductive approach is chosen, where initially hypotheses are developed in 

the theoretical framework. Usually a deductive approach is connected to a quantitative method, 

which is the case in this study. Additionally, the epistemological position known as positivism is at 

the core of this research design. An objective view, meaning that the social phenomena is 

independent from social actors is taken in this first part (Bryman & Bell, 2011). The research design 

was translated into a method, which analyses financial data from reliable secondary sources and is 

outlined in detail in the next section. This is a typical cross-sectional design of a study, which 

makes it possible to analyze patterns of association between the variables. The data is analyzed 

using proven and reviewed financial models that are presented in detail in chapter four. 

To ensure a high quality of the research, the study in its design stage considered the following 

criteria: reliability, replication and validity. Reliability is the concern for the repeatability of results 

and a major issue in quantitative research. The issue arises due to the question if the measures of a 
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certain concept are consistent (Bryman & Bell, 2011). To measure climate change is not a 

straightforward process, but instead it is subject to different views and opinions. The data used to 

determine the climate change performance of the firms in the portfolios has been excessively 

reviewed and is commonly used by investors and policy makers. Therefore, the data should ensure a 

high reliability of being a consistent measure. The concern for replication is that future research is 

supposed to be able to replicate the study and compare the results (Bryman & Bell, 2011). To 

guarantee replicability, the financial models, all variables and analytical methods where thoroughly 

documented in the dissertation.  

Validity captures the concern of the integrity of the conclusions drawn from a study (Bryman & 

Bell, 2011). A main issue with cross-sectional studies is to ensure internal validity by avoiding the 

problem of causality. The analysis starts with the simplest financial model, which then is extended 

to include several other variables, which might contribute to the influence. Thereby, the omitted 

variable bias is decreased as much as possible given the theoretical knowledge and should ensure a 

validity of the results. To ensure a high external reliability, not only one market is investigated, but 

the same method applied to a market that is facing different regulations than the first one. In 

addition, the extension of the second part increases the validity and reliability of the study as to 

compare the results to the actual views of capital market actors.  

2.3.2 Data 

The first part of the thesis uses secondary data in the financial analysis. All data was obtained from 

reliable sources presented in the following section:   
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(1) Thomson Reuters Datastream: Monthly financial stock performance and market share data for 

the historical constituents of the Euronext 100 and S&P 100 were extracted from Datastream. End-

of-the month data from October 2010 to March 2016 was used to determine the performance.  

(2) The Carbon Disclosure Project (CDP): CDP requests information on risks and opportunities 

of climate from the world’s largest companies on behalf of 827 institutional investors. Each year 

CDP’s scoring partners produce climate change based company scores solely based on the disclosed 

data provided by company responses to the annual company survey. Scores are usually released 

during September and October. The scoring methodology was developed by CDP with input from 

their scoring partners, responding companies, investors, NGOs and other partners. The scores 

provide two different outputs: a performance score and a disclosure score. The performance band 

and the disclosure score of the CDP score were used to select the high- and low-ranked portfolios 

(CDP, 2016).  

The performance score “assesses the level of action taken on climate change evidence by the 

company’s CDP response” (CDP, 2016). Points are awarded for actions that are considered to 

provide to climate change mitigation, adaptation and transparency. Such actions that are considered 

to have a stronger contribution in the progress on combating climate change are rewarded with 

more points. External verification of the emissions data is additionally rewarded, as this is regarded 

to increase the usefulness of the data to decision makers. To receive a performance score, the 

company needs to get a minimum disclosure score of 50. This is to ensure the quality and accuracy 

of the judgment. The performance score is converted into percentages and then grouped into bands 

with a assigned letter. The percentage ranges are decided once all companies have been scored 

(CDP, 2016).   
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The disclosure score “assesses the level of detail and comprehensiveness in a disclosure” (CDP, 

2016). Each question in the survey has a number of points allocated to it, which depends on the 

amount of data requested. Some questions that are highly important have more than one point 

attached to a single piece of information. At the end of the scoring the total number of points 

awarded to a company is divided by the maximum number that it could have been awarded. This 

fraction is multiplied by 100 to obtain a percentage and rounded to the nearest whole number (CDP, 

2016).  

(3) Model variables: The data for the financial models applied was obtained through the Kenneth 

French Library for both the U.S. and the European market. This included the value-weighted market 

proxy, risk-free rate, small-versus-large cap portfolio, value-versus-growth stock portfolio and the 

momentum factor. The data was obtained on a monthly basis.  

2.3.3 Control Variables 

Financial performance is in its most simplistic version only explained by the risk of the investment. 

More sophisticated models include additional independent variables that add explanatory power to 

the analysis. To control for other variables than climate change risk and get unbiased results, 

variables that throughout previous academic research have been argued to explain performance 

were included. The factors controlled for are market risk, small-versus-large cap portfolio, value-

versus-growth portfolio and the momentum factor. These will be closer elaborated in chapter four 

where the financial models used in portfolio analysis (part I) are presented.  

2.4 Part II – Interviews 

The following section introduces the methodology applied in the second part of the study. To begin 

with, the research design of the interviews is presented. Then the sampling process is described and 
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an overview of the interviews conducted presented. The method applied to analyze the findings 

from the interviews is presented in chapter five.  

2.4.1 Research Design 

The aim of the second part of the thesis is to capture the perspective of investors, which is why a 

qualitative design is employed. The qualitative strategy is based upon an inductive approach with 

the objective to generate complementary theory. Since climate change slowly influences human 

behavior and believes, the view of the radical humanist paradigm and that of the society constantly 

shifting as a consequence of individual creations is chosen (Bryman & Bell, 2011). To enable 

interviewees to present insights into what they consider relevant and important but at the same time 

to discuss fairly specific topics, a semi-structured interview type is chosen (Bryman & Bell, 2011). 

This ensures that the interviews will be comparable since a similar wording will be used from 

interview to interview.  

The interviews were conducted using the telephone due to several reasons. Firstly, most of the 

interview partners belong to a hard-to-reach group with limited time at their disposal. Therefore, 

short telephone interviews, which are part of their normal work environment, are preferably. 

Secondly, the cost perspective has an important role, since the aim of the study is to reach investors 

in different countries. This would not be possible with face-to-face interviews because of the 

limited budget for the research. The limitations of this approach are that body language cannot be 

observed and that the time for the interviews is limited. Compared to structured interviews, this 

approach still holds the advantage of allowing for flexibility in the answers (Bryman & Bell, 2011). 

Qualitative research in general is criticized for being too subjective, difficult to replicate, has 

problems with generalization and lacks transparency. The semi-structured form of the interviews 
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ensured the internal and external validity of the study (Bryman & Bell, 2011). As they followed a 

similar interview guide, the internal validity should be high. The fairly structured approach would 

make it possible for future research to replicate the findings (see appendix III).  

2.4.2 Sampling 

To draw comparisons between the two different research methods, the target sample for the 

interviews had to resemble the decision makers of global assets under management analyzed in the 

financial data section. Therefore, only capital market actors in Europe or in the U.S. were 

considered for the study. These operate globally, but have their domicile and main focus in different 

nations around the world. Within these companies, managers responsible for the implementation of 

environmental, social and governance factors were targeted since they should have the best insights 

into the firm’s views in regards to climate change. The German investors’ coalition “Verein zur 

Förderung von Ethik und Nachhaltigkeit bei der Geldanlage (CRIC)” reached out to its members 

and enabled the study contact to several capital market actors for interviews. Therefore, the sample 

might to some extend biased towards investors, which already have a strategy that includes 

sustainability. To broaden the perspective asset managers among the top 100 in the world were 

targeted for interviews.  

This sampling approach might raise concerns of external validity (Bryman & Bell, 2011) as the 

findings might be difficult to generalize across the settings. To ensure the external validity, the 

study aimed to include as many neutral investors as possible, which do not belong to any interest 

group in regards to climate change or sustainability. As the aim of the study is not to generalize the 

position of capital market actors, but rather to identify important connections between climate 

change and investments, the external validity should be sufficient.  
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2.4.3 Interviews 

In total 17 interviews were conducted with capital market actors from Austria, Denmark, Germany, 

Sweden and Switzerland. Out of these, 15 were conducted on the telephone, while the other two 

were face-to-face as this was an alternative. The telephone interviews lasted between 10-30 

minutes, and the face-to-face interviews took 35-70 minutes. A detailed, although anonymous, list 

of the interview participants can be found in the appendix, which includes type of interview partner, 

country of domicile and the company’s total assets under management.  

Prior to the interviews, an interview guide was developed and translated into the local language 

(appendix III) of the interviewee whenever possible. This was done in order to mitigate any 

language barriers. The used languages were Swedish, English and German and the interviews with 

Danish representatives were conducted in English. All interviews were conducted anonymously to 

enable the participants to speak freely and encourage the validity of their responses.  

2.5 Critical Evaluation of Methodology 

The applied mixture of qualitative and quantitative methods enables the study to place in context 

the findings form the quantitative analysis through the semi-structure interviews. This approach is 

often criticized due to the paradox of applying incompatible epistemological principles (Bryman & 

Bell, 2011). By rather thinking of research methods as a technique of data collection and analysis, 

the importance of the epistemological and ontological can be considered with a softer attitude. 

Nevertheless, the mixed methods approach has become increasingly used and an accepted approach 

(Bryman & Bell, 2011). In this case, the combination of a qualitative and quantitative approach 

enables the study to present a micro and macro view of the impacts of climate change. Since 

climate change involves many uncertainties, these influence all quantitative assessments. Hence, the 
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inclusion of a qualitative component enables the study to eliminate some of the uncertainty and to 

study the causality of climate change.  

The data to measure climate change exposure of a company can be subject to discussion, since 

companies themselves report CDP data. Although the data is to some extend reviewed, this might 

bias the results obtained. The reason why this indicator was chosen was that it still appears superior 

to other alternatives on available to measure climate change characteristics. Even other indicators 

draw on the information disclosed through the project and asset managers in their evaluation use it 

already. Since it to a large extend is based on emissions levels it might not capture the full range of 

risks associated with climate change, but give a fairly good indication of most of them. 

The sample used on the interviews consists mostly of capital market actors, which for a long time 

have had a focus on sustainability in their investment approach. Therefore, the results should be 

regarded with care, as it might be perceived as if all investors consider climate change. To improve 

the results, interviews with several other conventional investors were conducted. The views and 

opinions in regards to the connection between climate change and investments did not differ 

substantially between these two groups. As the aim of the study is not to generalize the findings, but 

rather to establish the connection the sample should be representative.  
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3 LITERATURE REVIEW 

The development of a theoretical framework draws upon theories and studies from socially 

responsible investments, which have been researched excessively since the rise of investments that 

incorporate more than solely financial performance indicators. Socially responsible investment 

research is based upon modern portfolio theory and constantly compared and challenged to it 

throughout the review. The SRI-related theory is complemented with insights from climate change 

science and its impact on the economic development.   

3.1 Socially Responsible Investments 

3.1.1 Definitions 

The concept of integrating non-financial indicators, usually referred to as environmental, social and 

governance (ESG) factors lack a common definition. It is usually summarized under the 

abbreviation SRI, but what that exactly stands for diverges between different studies and 

institutions. In Europe, SRI is influenced by the cultural and historic diversity of the continent 

without any existing consensus on a single definition (Eurosif, 2014). The institution Eurosif 

expresses SRI as sustainable and responsible investing. The U.S. Social Investment Forum (2014) 

on the other hand uses the term sustainable, responsible and impact investing. What the investment 

practice is defined as depends on the investor’s perspective (Eurosif, 2010). This section will 

review the most commonly used definitions and define which one is referred to in the proceedings 

of this thesis.  
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From the perspective of an investor the practice of incorporating ESG into the investment process 

constantly evolves, as new financial service provides enter the industry, and introduce their 

framework. There exist a variety of definitions, more locally developed in individual countries in 

Europe, trying to reflect more precisely the impact of the investment (Eurosif, 2014). Four 

commonly referred to are: 

1. Socially responsible investment, also referred to as ethical or sustainable investments is 

defined as “financial instruments (mortgages, bank accounts, investments, utilities, and 

pensions), favouring environmentally responsible corporate practices and those, supporting 

workforce diversity as well as increasing product safety and quality” (Glavič & Lukman, 

2007). The definition is commonly connected to the retail financial sector and often implies 

the combination between the inclusions of ESG factors with a value-based approach.   

2. Sustainable and Responsible Investing is by Eurosif (2014) defined as “a generic term 

covering any type of investment process that combines investors’ financial objectives with 

their with their concerns about Environmental, Social and Governmental (ESG) concerns”. 

According to the institution this definition reflects the evolving dynamics and terminology 

of the field.  

3. The United Nations initiative which is called Principles of Responsible Investment, 

introduced the term responsible investment, which is defined as “an approach to 

investment that explicitly acknowledges the relevance to the investor of environmental, 

social and governance (ESG) factors, and the long-term health and stability of the market as 

a whole” (UNPRI, 2016). This framework is mostly suited for investors that seek to fulfill 

their fiduciary duties and is commonly referred to among institutional investors and the 

broad financial community (Eurosif, 2014). 
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4. Sustainable, responsible and impact investing as used by USSIF (2016a) is “an 

investment discipline that considers environmental, social and corporate governance (ESG) 

criteria to generate long-term competitive financial returns and positive societal impact.” 

The institution emphasizes that there is no single term to describe it, since it depends to a 

large extend on the individual focus on certain factors by the investor.  

A related type of investment objective is called impact investing, where investors apply a two-

folded strategy of combining a SRI strategy with an analysis of its outcomes. One example is 

microfinance investing, where the investment strategies are assessed using environmental and social 

screenings (Eurosif, 2010). This kind of SRI investment is not considered in this thesis. This thesis 

adapts the definition of socially responsible investment, hereon referred to as SRI. The reason for 

this decision is firstly that it fits the aim of the study to estimate the value-based perspective of SRI, 

in this case the climate change factor. Secondly, most academic research on financial performance 

of ESG screened investments employs the term socially responsible investment.  

3.1.2 Investment Strategies 

SRI funds are determined through investment screenings based on ethical, social or governmental 

(ESG) factors. According to Renneboog et al (2008) there are four strategies on how to allocation 

the investment. The oldest strategy is to exclude a company based upon certain criteria from the 

investment universe, called negative screening or first generation of SRI screens. The second 

strategy applies a positive screening or second generation, which implies the selection of shares that 

have superior CSR performance. Usually this strategy is combined with a best-in-class approach, 

meaning that firms first are categorized by industry and ranked according to their performance 

within these. The third generation follows an integrated method of positive and negative screening 

based on economic, environmental and social factors. It is more commonly referred to as 
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“sustainability” or “triple bottom line screening”. Lastly, the fourth generation of screening 

combines the approach of the third generation with shareholder activism. Most shareholder 

resolutions are on environmental issues.  

Derwall, Koedijk, & Ter Horst (2011) find that value-driven investors are more likely use negative 

screenings, compared to profit-driven investors that tend to use positive screenings. They further 

find that the use of positive screenings can generate abnormal returns in the short-run, which do not 

persist in the long-run for SRI stocks. Therefore they conclude that different views on SRI can be 

complementary in the short-run. Studying the performance of 49 SRI funds from 1981-1997, 

Goldreyer & Diltz (1999) find that SRI funds with positive screens outperform SRI funds without. 

These results support the hypothesis that investment screens affect the performance of SRI funds. 

3.1.3 Market Development and Regulatory Background 

The growth of SRI around the world has been tremendously the past decade. The major markets for 

SRI are the US and European. Canada and Australia are rapidly growing, but still relatively small 

compared to the previous two. In the US the market reached $6.57 trillion assets under management 

(AUM) in the beginning of 2014, which was a 76% increase to 2012 (USSIF, 2016b). The 

European market reached €59 billion AUM in 2013, growing from €48 billion AUM in 2011 

(Eurosif, 2014). More information on the developments of SRI markets can be found in the 

following table.  

Renneboog et al (2008) find that the rise of SRI markets can partly be attributed to the regulations 

passed by several countries requiring the disclosure of social, ethical and environmental impact by 

listed companies and pension funds. Most of these regulations were passed in Europe. They further 
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conclude that the SRI industry is expected to continue its growth because of the growing social 

awareness of investors and more regulatory initiatives of governments.  

3.1.4 The Value of Corporate Social Responsibility  

There are important implications regarding the impact of corporate social responsibility (CSR) 

theories on SRI. As climate change actions by companies are part of the environmental practices 

within the companies CSR approach it relates to the topic as well. Research on CSR is concerned 

with the effects on companies as a consequence of their CSR-strategy. Driven by the famous 

criticism of Friedman (1970) who argues that companies’ only should care about maximizing their 

profits, while governments are responsible for dealing with the provision of public goods and other 

externalities, it is often believed that a good CSR performance lowers a company’s shareholder 

value. If a CSR-strategy lowers a company’s profits they should not implement it and leave it to 

consumers to make their own contribution based on social and ethical values. If SRI portfolios 

underperform, they become subject to this critique since it would be more efficient to invest in 

better-performing conventional funds and use part of the return for personal donation to good 

causes (Renneboog et al., 2008a).  

Other scholars argue that companies’ improved environmental performance can lead to a more cost-

efficient use of resources and therefore creating a competitive advantage (Porter & Van der Linde, 

1995). These advantages might outweigh their initial costs and provide investors with an 

incremental financial return. Greater transparency of public companies in disclosing non-financial 

(ESG) data results in lower volatility of return rates on their securities, thereby reducing investment 

portfolio risk (Czerwińska & Kaźmierkiewicz, 2015). In a study investigating the relationship 

between corporate social performance and financial risk on firms in the S&P 500 between 1992 and 

2009, Oikonomou, Brooks, & Pavelin (2012) find a significant positive relation. They further 
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discover that CSR is negatively but weakly related to systematic risk. The risk-return trade-off is 

inconclusive in the sense that no clear utility gain or loss can be achieved by investing in firms with 

different levels of CSR. Other studies focusing on the company level find that companies with a 

better CSR score exhibit cheaper equity financing, supporting the findings that companies with 

socially responsible practices have a higher valuation and a lower risk (El Ghoul et al, 2011).  

3.1.5 Financial Performance of SRI 

The theoretical foundation of SRI performance is inconclusive, studies either hypothesize that SRI 

portfolios will underperform or outperform the market. The underperformance argument relies on 

Markowitz (1952) portfolio selection argument, which implies that the best mean-variance portfolio 

is obtained through diversification of the risk. As SRI decreases the investment universe through 

various screening processes, it limits the diversification possibilities and therefore shifts the mean-

variance frontier and therefore negatively influences the risk-return trade-off (Geczy, Stambaugh, & 

Levin, 2005; Renneboog et al., 2008a).  

The outperformance argument heritages from the believe that the efficient market hypothesis does 

not hold and that SRI screening can generate value-relevant information. This can lead to superior 

risk-adjusted returns compare to conventional funds that do not include this information 

(Renneboog et al., 2008a). Their hypothesis is supported by two arguments, firstly that a sound 

ESG performance indicates good managerial performance, which translates into financial outcomes. 

Secondly, ESG screenings reduces the probability of incurring high costs due to CSR-related crises 

or disasters, which value financial markets tend to undervalue.  

Empirical findings on the risk-return characteristics of SRI generally find that there is no significant 

difference in performance to conventional fund, neither under- or outperformance (Renneboog et 
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al., 2008a). Furthermore, there seems to be a biased towards small-cap firms. Studies of the U.S. 

market find that socially responsible mutual funds do not earn statistically significant abnormal 

returns compared to conventional mutual funds (Hamilton, Jo, & Statman, 1993; Statman, 2000). 

These studies compared Jensen’s alpha of SRI funds to conventional funds. Geczy et al. (2005) find 

that there can be significant financial costs that arise when imposing SRI constraints to the mean-

variance optimizing investors. Furthermore, their study demonstrates that the SRI costs depend on 

the choice of asset pricing model and in fund managers’ stock selection skills. Studies in the UK 

found that SRI portfolios have a similar return as the benchmark portfolio and that SRI portfolios 

are biased towards small-caps (Gregory, Matatko, & Luther, 1997; Luther & Matatko, 1994; 

Luther, Matatko, & Corner, 1992; Mallin, Saadouni, & Briston, 1995). Kreander et al. (2005) study 

the performance of 40 SRI Funds in Europe using weekly data in the short period 1996-1998. Their 

reference group consists of 40 non-SRI funds from the same countries, with similar fund size, age 

and investment universe. Similar as the results from studies in the US and UK, they do not find any 

significant difference in Jensen’s alpha between the two groups.   

Bauer, Koedijk, & Otten (2005) created in their study large survivorship-free samples of SRI funds 

(16 for Germany, 32 for UK and 55 for US) and of non-SRI funds (4384) during the period 1990-

2001. They find that the US domestic ethical funds significantly underperform the conventional 

domestic funds, but that the difference for US international ethical and conventional funds is 

insignificant. Furthermore, for the UK ethical funds significantly outperform both UK domestic and 

international conventional funds, while the difference in Germany is insignificant for both. The 

study concludes that there is little evidence for significant differences in performance between SRI 

and non-SRI funds. In addition, the study found that the risk exposure of SRI and non-SRI funds 

diverges. In Germany and the UK SRI funds are more biased towards small-cap stocks, which is 

less the case in the US. In general all SRI funds where found to be more focused on growth, rather 
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than value. The study also documented a learning phase in German and UK ethical funds, starting 

with underperformance in the early 1990, which then developed to match the performance of 

conventional funds in 1998-2001. Older funds deviate from conventional funds in exposure to 

market risk, size and book-value-factors, while younger funds follow less distinct investment styles. 

Some of their results where confirmed by Schröder (2004), who used a two-factor model to 

estimate the alphas of 30 US funds and 16 German/Swiss ones in the range of -2.06% to 0.87%. His 

study confirms that SRI funds do not significantly underperform the benchmark and that European 

SRI funds are biased towards small-cap stocks, while they are biased towards large cap in the US.  

Studies measuring the risk-adjusted return by using the Carhart (1997) model for SRI funds in 

Australia and Canada, document no significant difference between SRI funds and conventional 

funds in both countries (Bauer, Derwall, & Otten, 2007; Bauer, Otten, & Rad, 2006). Renneboog, 

Horst, & Zhang ( 2008b) study 440 SRI mutual funds in US, UK, Continental Europe and Asia-

Pacific. They find support for the hypothesis that ESG consideration influence stock prices, and that 

investors are willing to pay a premium for ethical behavior. Among others they find that the 

screening activities of SRI funds have significant influence on the risk-adjusted return and loading 

on risk factors of funds.  

Instead of comparing the performance of SRI funds, other studies investigate the returns of 

portfolios constructed based on ESG company-level information. Galema, Plantinga, & Scholtens, 

(2008) find that SRI impacts the stock returns by lowering the book-to-market ratio in US 

portfolios. Their study does not record any positive alphas. Kempf & Osthoff (2007) use socially 

responsible ratings from KLD Research & Analytics to estimate returns with the Cahart (1997) 

four-factor model. They find significant abnormal returns (8.7% per year) in the portfolio with the 

highest socially responsible ratings. 
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Besides the empiric findings in regards to the performance of SRI, investors concerned with ESG 

criteria seem to be willing to accept suboptimal financial performance to pursue their own 

objectives. This makes them less momentum driven and more long-term oriented investors and 

suggests that investors care about non-financial attributes of their investments. Additionally, the 

volatility of SRI funds is lower than of conventional funds (Bollen, 2007; Renneboog et al., 2008a). 

The studies presented above compare the performance of SRI funds with that of non-SRI ones, but 

without a distinction between different ESG screening criteria approaches.  

3.1.6 Environmental Screening and Financial Performance 

SRI investors apply a various universe of screening criterions, one of them concerned with the 

environmental performance and practices of companies. Previous research studying the relation 

between environmental and financial performance has been inconsistent, largely attributed to the 

use of different methodologies and different choices of financial and environmental indicators 

(Griffin & Mahon, 1997). The methodologies for assessing the financial effect of environmental 

screening are among others: event studies, assessment of Tobin’s q, comparisons of fund 

performance or a portfolio approach. 

Early event studies find that news, of positive or negative corporate environmental standards or 

performance, have a positive respectively negative impact on stock prices and returns (Hamilton, 

1995). Similar results where obtained in developing countries such as Argentina, Chile, Mexico and 

the Philippines that reacted to the announcement of environmental news (Dasgupta, Laplante, & 

Mamingi, 2001). In accordance with previous research, positive abnormal returns were found after 

a positive corporate event, measured by environmental awards being granted to companies (Klassen 

& McLaughlin, 1996). On the other hand, they additionally found that an environmental crisis was 
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followed by a significant negative return. From this event related research it is unclear why such a 

relationship between environmental performance and stock return exists.  

An alternative approach applied focuses on the relation between a high environmental score and a 

higher market value measured by Tobin’s q. Studies find that US multinational corporations with a 

high environmental score have a higher Tobin’s q, than those with a lower score and that negative 

environmental performance is negatively correlated with intangible asset value (Dowell, Hart, & 

Yeung, 2000; Konar & Cohen, 2001). A criticism of these studies is that they might be subjects to 

the concern that correlation does not always imply causation. Climent & Soriano (2011) study the 

performance and sensitivity of US Green mutual funds compared to conventional funds with similar 

characteristics, using the CAPM-methodology over the period 1987-2009. Compared over the entire 

period, environmental funds performed worse than their peers. With focus only on a recent period 

from 2001-2009, the authors could find a significant difference between the two funds.  

Portfolio studies have investigated the relation between stock returns and environmental 

performance. These studies vary in the choice of environmental performance indicator and 

investment horizon.  A study of two composed mutually exclusive equity portfolios found that a 

portfolio with high environmental scores outperforms a portfolio with low scores by 6 % on average 

(Derwall et al, 2004). In their study they used the eco-efficiency score provided by Innovest 

Strategic Value Advisors and found that the value-weighted portfolio with high-ranked companies 

outperformed the one with low-ranked companies over the period 1995-2003. This is called the eco-

efficiency premium puzzle, suggesting that environmental performance could help to improve 

portfolio performance because it potentially captures the missing risk in the asset pricing models. 

Their study is in accordance with Diltz (1995) who found that portfolios constructed on 

environmental screens enhanced portfolio performance significantly between 1989-1991. On the 
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contrary, a study that constructed an industry-balanced portfolio on different environmental 

responsibility characteristics to compare the financial performance of low- and high polluters in the 

US, found neither a premium nor a penalty. Yamashita, Sen & Robert (1999) find that the 

environmentally highest ranked stocks performed better than the lowest ranked stocks when 

comparing them on 10-yaer risk-adjusted returns. However, Reneboorg et al. (2008) argue that the 

abnormal returns of these investment strategies might instead reflect the reaction of investors to the 

release of environmental news. 

The study by Derwall et al. (2004) is the most relevant of the SRI studies in regards to the aim of 

this study. The approach establishes a positive respectively negative correlation between the 

environmental screening among companies with a high and low efficiency score and their 

performance. Studies of mutual funds are limited in their method as they might be biased towards 

non-quantifiable aspects and they cannot identify if a premium exists, as SRI and conventional 

funds are not mutually exclusive. Since climate change is part of the environmental screening 

practices, the portfolio method would enable the study to identify if a premium for climate change 

exists.  

3.2 Climate Change Risk 

One of the environmental negative screens applied to SRI funds around the world is defined as 

“avoid firms producing toxic products, and contributing to global warming” (Renneboog et al., 

2008a). Climate change therefore is strongly connected to the responsible investment focus, but 

recent research indicates that investors should attribute more attention to this single factor in the 

future, as the financial consequences could be substantial. A study by Dietz et al. (2016) found that 

the climate value at risk of global financial assets amounts to 1.8% if the global society continues to 

follow a business as usual emissions path. This would imply that US$ 2.5 trillion of financial assets 
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are threatened due to climate change. Previous SRI research only applies at the most detailed levels 

environmental screening approaches, but lacks to consider only climate change as an explanatory 

variable. The following section will elaborate further on the financial effects of climate change and 

how they relate to SRI. 

3.2.1 The Science of Climate Change 

The Intergovernmental Panel on Climate Change (IPCC) published, its Fifth Assessment Report 

(AR5) in 2014, which concludes that climate change is unequivocal and that humans through 

carbon emissions are the main cause of it. The global average temperature increase depends on the 

level of emissions and is estimated to be in the range of 2.6-4.8°C degrees until the end of the 21st 

century (IPCC, 2014). Other consequences are sea level rises, water shortage, catastrophic events 

and decrease in biodiversity. During the climate change summit in Paris 2015, world leaders agreed 

on limiting warming to 2°C over pre-industrial levels. The AR5 finds that climate change is 

relevant for all parts of the economy and will affect all industries, which makes it relevant for 

investors and financial institutions.  

There are three types of physical changes to the climate system that could have an impact on 

investments (Bowen & Dietz, 2016):  

1) Chronic hazards, which i.e. imply the gradual changes in precipitation and rise in average 

temperature and sea levels.  

2) Acute hazards, which i.e. make extreme weather events more likely such as heat waves, 

droughts and storms. Usually climate is defined as the distribution of weather and climate 

change causes the probability distribution to increase for extreme events.  
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3) Tipping elements, representing the set of climate processes, which are globally significant 

and could trigger a major shift caused by a relatively small increase in greenhouse gases. 

The above-described physical impacts could yield economic implications through different 

mechanisms. Stern (2006) distinguishes between three ways in which physically caused changes 

due to climate change can have an economic impact: 

1) Market impacts – influence the economic activity in various industries such as agriculture 

and energy, thereby affecting the value of the financial assets. The effect can both be 

negative or positive, as some events increase the economic output.  

2) Non-market impacts – capture other elements, which affect human well-being and are not 

priced in the market, i.e. aspects of human health, ecosystem diversity. These are typically 

not included in financial-asset valuation and will therefore not be considered further in this 

study.  

3) Socially-contingent impacts – refer to the indirect effects of climate change that cause large-

scale human behavioral shifts, such as conflicts, migration and flight of capital investments.  

3.2.2 Financial Implications of Climate Change 

The Stern (2006) review as one of the most influential reports on the economic impact of climate 

change estimated the costs of doing nothing to tackle climate change to range from 5% to 20% of 

global GDP. It further states that the costs of reducing emissions to a safe level would costs about 

1% of global GDP per year. The report identifies the removal of behavioral barriers as one of the 

main elements to encourage the seizing of opportunities in regards to energy efficiency. These 

barriers include lack of information, transaction costs and behavioral and organizational inertia. 

Stern further states that financial markets have a role to play in the adaptation of climate policies. If 
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they respond to climate information it will stimulate the adaptation among individuals and firms. 

An example, which was presented, is the use of risk-based insurance schemes, which give an 

indication of the size of climate risk and therefore encourage risk management.  

Research on the effect of climate change on financial actors is very limited and mainly focused on 

the insurance sector. Studies of the impact of climate change on the insurance sector suggest to 

focus on the indirect impacts as a key for asset management caused by the transformation of the 

energy sector and the political uncertainty (Dlugolecki, 2008a). The study further concludes that the 

re-evaluation of methods of assets and project return is happening too slowly. When the return 

periods shrink, it implies too generous credit ratings because the probability of serious depletion of 

capital from catastrophic events is underestimated. This exposes investors to unexpected risk. A 

report by Sullivan (2014) identifies downside risks caused by climate change that the financial 

sector will be exposed to as macroeconomic risks, physical risks and policy risks. Macroeconomic 

impacts are difficult to estimate in terms of the consequences of physical risks and the costs of 

mitigating global GHG emissions. Policy risks could lead to stranded assets, as discussed later in 

this chapter, while additionally indicate where capital will be required in order to address the 

physical impacts. Dlugolecki (2008b) outlined the confusion in the chain of accountability among 

asset managers in regards to climate change and the short-termism that dominates the field.  

Independent institutions have for several years warned that irreversible climate change will lead to 

risks that will affect each edge of the economy. Therefore it becomes relevant to investors and 

financial institutions to consider the risk in their investment decisions and this study to analyze the 

effects on capital market actors. Mercer (2015) estimated the risk of climate change for investors to 

have the greatest impact in the long-term, with an average annual return fall of 18% to 74% 

depending on the climate scenario over the next 35 years. Studies focusing on the industry level 
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find that all sectors will be influenced by climate change risk in the short-term (Sullivan, 2014). 

Investors and financial regulators are increasingly aware of climate change risk and significant 

value at risk has been estimated as mentioned earlier for the business as usual path. If emissions are 

limited to no more than 2°C the estimated climate value at risk is reduced by 0.6% to 1.2%. 

Therefore, limiting warming makes financial sense to risk-neutral and risk averse investors (Dietz et 

al., 2016).  

A research paper by Keller (2015) reviews the limits to human rationality in the face of 

catastrophically events and concludes that context-appropriate heuristics may be a trustworthier 

basis for decision-making. She further argues that even experts in the face of risks to a complex 

system caused by climate change cannot make rational assessments of the risks. When considering 

low-probability and high impact events in distant future (such as climate change) rational choices 

get challenged due to a high level of uncertainty. The calculation of “discount rates” for assessing 

the cost and risk of future climate change therefore becomes a problem to investors. Taleb (2007) 

describes that traditional decision theory systematically undervalues the effect of so-called black 

swans, hard-to-predict but high-impact events. Therefore many analysts ignore these events by 

assuming that the when the size of an event increases, its probability decreases and therefore the 

right-hand tail of the distribution can be disregarded. According to Keller (2015) the uncertainties 

connected to the dynamics of climate change increases the right-hand tail of the distribution and 

increases the estimates of the probability of large catastrophes according to prevailing data. 

3.2.3 Financial Implications of Carbon Risk 

Carbon risk, or transition risk, is in this study defined as “non-physical climate change-related 

factors facing assets and companies” (Fulton & Weber, 2015). It refers to the uncertainty created 

by the transition to a zero-net-emission global economy, which requires substantial structural 
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changes and will produce winners and losers. Bowen & Simon (2016) mean that there are two 

different categories of risks arising from the transition: (1) risks from incomplete and evolving 

knowledge about the technological and behavioral constraints and (2) risks deriving from the gap 

between the beliefs of economic agents and policy-makers. Both result in an increased uncertainty 

regarding the costs of climate change mitigation.   

The transition to a low-carbon economy will provide some companies with advantages and create 

pressure on others. In order to limit global warming to 2°C, more investments into renewable 

energy sources will be required, which will be an advantage for firms in that field (Sullivan, 2014). 

Fossil fuel companies are often mentioned as being at a disadvantage, as their reserves are 

threatened to become stranded assets, which is defined as “unanticipated or premature write-

downs, devaluations or conversions to liabilities” (Caldecott, Tilbury, & Carey, 2014). Depending 

on the emission scenario, the market value of the largest 200 listed oil and gas companies could be 

reduced by 40-60% in a low carbon emission scenario. This would particularly affect the New 

York, London and Moscow stock markets (Bowen & Dietz, 2016). Together, the stock exchanges 

of Russia, USA, UK and China account for almost 80% of listed fossil fuel reserves (Carbon 

Tracker, 2012). The estimates for the EU do not suggest that the market is highly vulnerable to a 

sharp decrease in value of high-carbon companies.  

3.3 Theoretical Framework  

Investors want to maximize their risk-adjusted return, meaning that they are compensated for the 

additional risk that they take on. Abnormal returns are often suggested to either capture the effect of 

various forms of risks (Fama & French, 1993; Pástor & Stambaugh, 2002; Vassalou & Xing, 2004) 

or function as an indicator for market inefficiencies to price information correctly (Haugen & 

Baker, 1996; Lakonishok, Shleifer, & Vishny, 1994). Previous research on SRI indicates that there 
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is no significant difference in abnormal return between SRI funds versus non-SRI funds. 

Nevertheless, research on the performance of only environmental screened portfolios found 

significant abnormal returns indicating a risk premium. Climate change poses different risks on 

financial assets, such as transition and physical risk, which investors should be compensated for.  

Studies of the implications of climate change suggest that between 5 % and 10% of global GDP are 

at risk and US$2.5 trillion of global financial assets. Hence, a portfolio with companies recognizing 

climate change threats and implementing emission mitigation practices (high climate-change-score) 

should outperform a portfolio with companies with lower ranked climate change related practices 

(low climate-change-score). 

Hypothesis (1): Portfolios with a high climate change score exhibit a significantly higher 

abnormal risk-adjusted return than the portfolio with a low climate change score. 

The regulatory framework for SRI diverges substantially between countries, with Europe being on 

the forefront. According to the efficient market hypothesis (Fama, 1970), in the market that requires 

companies to report their social and environmental practices, this information should already be 

reflected in the stock prices and hence no abnormal returns be possible to achieve based on the 

information. Therefore, in countries with regulations on environmental reporting for listed 

companies, lower abnormal risk-adjusted returns should be found compared to countries with less 

profound regulations. In addition, markets that are more vulnerable to the physical consequences of 

climate change should have higher abnormal returns for companies that consider climate change.   

Hypothesis (2): A country that requires environmental practices to be reported by listed 

companies has lower abnormal risk-adjusted returns than one without since the information is 

already priced in the market.  
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4 PART I – PORTFOLIO ANALYSIS 

This section first introduces the reader to the results obtained from the statistical analysis of the 

different portfolios constructed. The results are based on the different models presented in the 

methodology section. Secondly, the analysis of the results in regards to the theoretical background 

is presented. 

4.1 Part I – Method 

4.1.1 Portfolio Construction and Analysis 

Four mutually exclusive equity portfolios were created with specific climate change characteristics. 

Upon matching the CDP climate performance score with the historic constituents of the S&P 100 

and the FTSE Eurofirst from 2010-2015, two high-ranked portfolios and two low-ranked portfolios 

where obtained each covering 30% of the total market capitalization. The CDP score is not publicly 

available for a longer time-horizon. The re-balancing and re-ranking of the portfolios occurs each 

year in the end of November, in order to avoid any look-ahead bias since the new release of the 

CDP score is during the month of October. If a company lacks the CDP score, it is automatically 

excluded from the portfolios for the coming 12-month period. End-of-month portfolio returns are 

observed from October 2010 - March 2016.  

The performance of the portfolios is analyzed using firstly the CAPM-framework and secondly the 

Cahart-four factor model. This approach enables the study to compare the results through different 

models and draw comparisons between them. Quantitative finance uses regression based factor 

analysis to analyze the performance of the factors in different factor analysis. Since the above 

presented models assume a linear relationship, ordinary least square (OLS) regression is widely 
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used to model the risk distribution of these models, which also is the case in this study. Since the 

focus of the study is to compare the results between the high- and low-ranked portfolio, a difference 

portfolio is constructed by subtracting the alpha of the low-ranked portfolio from the alpha of the 

high-ranked portfolio. The impact of climate change as a screening method is derived from the 

difference between the alphas of the low- and high-ranked portfolio.  

4.1.2 The Capital Asset Pricing Model 

The capital asset pricing model (CAPM), as proposed by Sharpe (1964) and Lintner (1965) 

establishes the relationship between beta and the expected return. Beta measures the sensitivity of a 

stock to the broad-based market portfolio. The factor captures the systematic risk, while 

unsystematic risk is captured by the error term. Beta for an asset is defined as: 

!! =  !"#(!!, !!)!!!
 

The portfolios employ a regression to estimate the following model of the form: 

!!" − !!" = !! + !! !! − !! + !!    (1) 

where 

Rit  = the return on portfolio i in month t, 

Rft  = the risk-free return rate at t, 

αi  = the average abnormal return on portfolio i in excess of the return on the 

     market proxy, 
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Rm  = the return of the market, 

εi  = the standard error of the regression  

The difference between the market and the interest rate is called the market risk premium !! − !! . 

This equation implies that the risk premium demanded by the investor is proportional to the 

portfolios beta, meaning that beta measure a portfolio’s market risk exposure. Jensen’s alpha (α) 

captures the average abnormal return in excess of the return on the market proxy. Hence, the 

estimated alpha should accordingly to the CAPM provide an estimate of the risk-adjusted 

performance (Derwall, et al., 2004).  

4.1.3 The Three-Factor Model 

Some patterns in average returns are caused by firm related characteristics, which are not explained 

by the CAPM and therefore called anomalies. Fama & French (1993) proposed instead the three-

factor model as an extension to the CAPM. In addition to the excess market return, a factor 

measuring the additional return of a small-versus-large (SMB) stock portfolio and value-versus-

growth portfolio (HML) is included. SMB captures the additional return that investors historically 

have received from investing in small cap stock and is referred to as the “size premium”. Smaller 

companies should be more sensitive to a variety of risk factors as they are less diversified than 

larger companies. HML captures the “value premium”, which can be obtained by investing in 

companies with a high book-to-market value. These value stocks tend to have low earnings, while 

growth stocks tend to have high persistent earnings. The model for estimation is captured by the 

following equation:  

!!" − !!" =  !!  +  !! !!" − !!" + !!!"#! + ℎ!!"#! + !!    (2) 
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where 

SMBt  = the difference between the return on a portfolio of small stocks and the   

       return on a portfolio with large stocks in month t, 

HMLt  = the difference between the return on a portfolio of high-book-to-market (value) 

    stocks and a portfolio of low-book-to-market (growth) stocks in month t, 

βi, si, hi  = factor sensitivities or loadings 

Even though the three-factor model is widely acknowledged, it has been focus to further 

improvement. The reason for that is that the model fails to explain the momentum strategy 

(Jagadeash and Titman, 1993). 

4.1.4 The Four-Factor Model 

Carhart (1997) proposed to include the momentum (MOM) factor to the three-factor model to avoid 

the critique presented before. MOM accounts for the tendency of stock prices to continue to 

increase if the prices is going up or to continue to decrease if it is falling. This lead to the following 

equation:  

!!" − !!" =  !!  +  !! !!" − !!" + !!!"#! + ℎ!!"#! +  !!!"!! + !! (3) 

where 

SMBt  = the difference between the return on a portfolio of small stocks and the   

        return on a portfolio with large stocks in month t, 
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HMLt  = the difference between the return on a portfolio of high-book-to-market stocks and 

      the return on a portfolio of high-book-to-market stocks in month t, 

MOMt = the difference between a portfolio of past 12-month winners and a portfolio of past 

       12-month losers in month t, 

βi, si, hi, mi = factor sensitivities or loadings 

4.2 Part I - Result  

Firstly, the descriptive statistics for the analysis are presented followed by the analysis of the high-

ranked and low-ranked portfolio for the U.S. and Europe respectively. The portfolios were first 

analyzed applying the CAPM-model to the data, followed by the four-factor model. The results of 

each model application are presented in this section.  

4.2.1 Descriptive statistics 

The basic statistics for the U.S. and European portfolios suggest that a higher mean excess return 

can be obtained through the higher ranked climate change portfolio, even after adjusting for 

portfolio risk, as indicated by the Sharpe ration. The descriptive statistics are reported in table 1, for 

the high-ranked, low-ranked, difference portfolio and the benchmark portfolio. The low-ranked 

portfolio has a substantially lower Sharpe ratio in case of the U.S. portfolios than the high-ranked 

one. The levels are similar for the European portfolios. In both markets, the market proxy including 

the entire S&P 100 and Euronext titles indicates a higher mean return than the high and low 

screened portfolios at a lower standard deviation. Consequently, the Sharpe ratio is higher for the 

market proxy.  



	 45	

The robustness of all estimates was additionally controlled for with the Breusch-Godfrey test for 

autocorrelation and the Breusch-Pagan test for heteroskedasticity after each regression. Hence, 

these should guarantee the consistency of the estimated factors.   

4.2.2 Regression Analysis Using the CAPM-Framework 

As the primary focus of this research is to determine the difference in performance between a 

portfolio that was selected based on a high CDP score and one with a low CDP score, this section 

presents the finding of the returns of a “difference” stock portfolio. This portfolio was constructed 

by subtracting the return on the low-ranked portfolio from the return on the high-ranked portfolio. 

To provide a reference point to a portfolio not screened on climate change the market proxy was 

additionally included. The resulting estimations and corresponding t-statistics are presented in table 

2 below.  

Table 1: Descriptive Statistics for Climate-Ranked Portfolios and the Market Proxy, October 
2010-March 2016 

Notes: The Sharpe ratio is the mean excess return to the standard deviation of return. The mean return, the standard 
deviation and the Sharpe ratio are annualized.  
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In the U.S. the low-ranked portfolio 

exhibited a significantly negative 

alpha (-9,3 percent annually) from the 

market proxy. In addition, the high-

ranked portfolio also had a negatively 

impacted return compared to the 

market. The difference portfolio is 

positive (3,05 percent annually), 

although not statistically significant. 

The beta (Rm-Rf) reveals that the 

exposure to the market factor is 

approximately the same between the 

two portfolios. To control for the 

consistency of the estimates, the 

Breusch-Pagan post estimation was 

conducted and in none of the cases the 

null hypothesis of constant variance 

rejected (p-value: 0,53/ 0,42/ 0,69/ 

0,84). In all estimations, the null 

hypothesis of no serial correlation was not rejected (p-value = 1.00 in all cases).       

In case of the European portfolios, the high-ranked stock portfolio had a slightly higher return of 

0,33 percent annually than the market. This was not statistically significant though. The difference 

portfolio alpha was much smaller than of the U.S. and not statistically significant. To control for the 

consistency of the estimates, the Breusch-Pagan post estimation was conducted and in none of the 

Notes: For all portfolios, the model presented in equation (1) was estimated. 
All t-statistics (in paratheses) were derived from heteroskedasticity- and 
autororrelation-consistent standard errors. Sample alphas are annualized 
percentages. 

* Significant at 10 percent level 
*** Significant at 1 percent level 

Table 2: Empirical Results from CAPM 
Regressions, October 2010-March 2016 
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cases the null hypothesis of constant variance rejected (p-values: 0,39/ 0,40/ 0,31/ 0,61). In all 

estimations, the null hypothesis of no serial correlation was not rejected (p-value = 1.00 in all 

cases).    

For both regional portfolios, the respective market portfolio seems to perform better as indicated by 

the level of the estimated alpha although it is not significant. The adjusted R2 level was much higher 

in both cases. The sensitivity towards the market factor was roughly the same as for the other 

portfolios.   

4.2.3 Regression Analysis with the Four-Factor Model 

The same portfolio returns were modeled using the four-factor model, combining previous research 

by Fama & French (1993) and Carhart (1997). Compared to table 1, a striking change is the 

increase in the adjusted R2 in most portfolio estimations. This confirms the findings of previous 

research that the four-factor model has stronger explanatory power than the CAPM.   

The U.S. portfolios all showed significant alphas, with the high-ranked portfolio exhibiting a 

positive abnormal return (4,48 percent annually). The low-ranked portfolio on the other hand 

displayed a negative abnormal return (-10,27 percent annually). Hence, the difference portfolio had 

a significant positive return (6,28 percent annually), which suggests that the higher ranked CDP 

score portfolio provides a higher return than the lower ranked. The influence of the market factor 

was significantly in both portfolios and did not differ significantly between them. In the case of the 

high-ranked portfolio a significant bias towards large cap stocks was shown, which was expected 

for both portfolios, as the sample included only large cap companies. This was the only significant 

difference in styles or risk sensitivity between the two portfolios.  The impact of the HML factor is 

not significant in any of the cases, but suggest a bias towards value stocks in both portfolios. In both 
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portfolios a positive momentum factor was estimated, which indicates that the ranking does not 

have an impact on the effect of past performance. For the market proxy, the estimated alpha was 

significantly negative (-2,42% percent annually), which suggests that the high-ranked portfolio was 

performed better than the market proxy. To control for the consistency of the estimates, the 

Breusch-Pagan post estimation was conducted and in none of the cases the null hypothesis of 

constant variance rejected (p-value: 0,75/ 0,29/ 0,59/ 0,16). In all estimations, the null hypothesis of 

no serial correlation was not rejected (p-value = 1.00 in all cases).       

Table 3: Four-Factor Regression Model Results, October 2010-March 2016 

Notes: Equation (2) was used for the estimation of all portfolios. All t-statistics (in parentheses) were derived 
heteroscedasticity- and autocorrelation-consistent standard errors. Alphas are annualized percentages.  

* Significant at the 10 percent level 
** Significant at the 5 percent level 
*** Significant at the 1 percent level 
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The European portfolios displayed a different picture, with both the high- and low-ranked reporting 

negative returns (-0,41 respectively -3,00 percent annually), although large not statistically 

significant. The difference portfolio showed therefore a not significant positive return (2,66 percent 

annually). As already in the CAPM framework, the sensitivity to the market factor were similar and 

significant at a 1 percent level. In addition, the style and risk sensitivity was similar between the 

two portfolios. SMB, was in both case statistically significant and negative. This indicates again a 

bias towards large-cap stocks, which was expected due to the sample. The HML factor is negative 

in both cases, which instead of the US portfolios indicates an orientation towards growth stocks. 

Note, that the MOM factor again is positive in both portfolios. The European difference portfolio 

did not exhibit any significant differences in any of the factors. As the estimated alpha of the market 

proxy is positive (1,93 percent annually) although insignificant, the screen for climate change seems 

to have had a negative effect on return. To control for the consistency of the estimates, the Breusch-

Pagan post estimation was conducted and in none of the cases the null hypothesis of constant 

variance rejected (p-value: 0,92/ 0,83/ 0,42/ 0,57). In all estimations, the null hypothesis no serial 

correlation was not rejected (p-value = 1.00 in all cases).        

4.3 Part I - Discussion  

This section discusses the finding from the portfolio analysis and the implications that can be drawn 

from it in regards to the initial two hypotheses. The chapter concludes with a discussion of the data 

choices and model selection applied in this study and eventual alternative methods that could have 

been used.  
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4.3.1 Hypothesis (1) - Performance of Climate-Change-Ranked Portfolios 

The results from the portfolio analyses suggest that the initial hypothesis (1) “portfolios with a 

high-climate-change score exhibit a significantly higher abnormal risk-adjusted return than the 

portfolio with a low-climate-change score” cannot be rejected on a risk- and style-neutral basis. 

Even though the level of alphas and their significance varied between the two different models and 

the financial market, the difference portfolio’s alpha always showed a positive value. Similar to the 

finding of the portfolio studies of Derwall et al (2004) and Kempf & Osthoff (2007) in their 

investigation of environmental screened portfolios, a higher abnormal excess return was found in 

the high-ranked climate change portfolio in comparison to the low-ranked. Derwall et al (2004) 

identified a performance difference of 5,06% between the low- and high-ranked eco-efficiency 

portfolios in the U.S. (1995-2003). This study observed a performance difference between the low- 

and high-ranked climate change portfolios of 6,29%. Both indicators are part of the environmental 

screening approach and therefore comparable. The higher estimated alpha could be explained 

through a different time horizon. Their study additionally adjusted for industry-specific differences 

and still estimated a positive alpha. In this study, some of the performance differences could be 

explained through industry performance, which was not controlled for. The significant factor 

loadings on the market risk and small-versus-large companies confirms the findings of Derwall et al 

(2004). That the U.S. portfolio was tilted towards growth stocks is similar to other findings of SRI 

funds in the U.S.  

As the effort to account for investment style did not explain the observed outperformance, the 

question for the causes of the premium arises. Abnormal returns are often discussed to either 

capture the effect of various forms of risks (Fama & French, 1993; Pástor & Stambaugh, 2002; 

Vassalou & Xing, 2004) or function as an indicator for market inefficiencies to price information 
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correctly (Haugen & Baker, 1996; Lakonishok et al., 1994). In case it is not clear why there exists a 

premium. It could be that the higher abnormal return of the high-ranked climate change score 

captures the risk attributed to companies due to economic and financial effects of climate change. 

Climate change risk does not only capture the physical attributed risk, but additionally the political 

and transition risk. On the other hand, the observed alpha could be explained by inefficiencies in the 

market to price the impact of climate change on companies. Climate change science already 

involves many uncertainties, which are amplified when evaluating the financial effect on individual 

companies.  

Markowitz (1952) argued that the optimal portfolio is as diversified as possible, which would imply 

that the optimal investment would be the market portfolio. In this analysis, the market proxy was 

not the main focus and therefore only included as a reference point. Nevertheless the result is 

interesting to add to the discussion. In a CAPM world, the market proxy both in the U.S. and in 

Europe has a higher alpha than the high- and low-ranked portfolio. The regression of the four-factor 

model on the other hand indicated a higher alpha of the high-ranked climate portfolio in the U.S. 

compared to the market portfolio. This would suggest that the portfolio actually outperformed the 

U.S. market, but it would be necessary to further investigate this deeper, which is out of the scope 

of this thesis.  

4.3.2 Hypothesis (2) - U.S. Versus European Portfolios  

The hypothesis (2) as formulated in the theoretical framework stated, “a country that requires 

environmental practices to be reported by listed companies has lower abnormal risk-adjusted 

returns than one without since the information is already priced in the market”. As the Euronext 

100 constitutes of companies from France, the Netherlands, Belgium and Portugal and all these 

countries have sophisticated requirements for companies to report environmental and social 
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information. In the U.S. companies are only required to disclose a written code of ethics adopted by 

their CEO, chief financial officer and chief accountant. The information is thereby much more 

restricted and subjective. The difference portfolio, is significantly positive and larger in the U.S. in 

the four-factor approach, compared to the European portfolio. Therefore, the hypothesis cannot be 

rejected.  

An imposed limit to the investment universe according to existing theory leads to 

underperformance. In case of the European portfolios, this seems to be the case. The U.S. high-

ranked portfolio, although limited to 30% of the total market capitalization of the S&P 100 seems to 

outperform the market compared to the market proxy. This could relate to the fact that more 

regulations in Europe, imply a stronger form of the efficient market hypothesis and therefore no 

abnormal returns can be exhibited since climate change already is priced in the market (Fama, 

1970).  

Referring back to the previous discussion about the causes of abnormal returns, one of them was 

that they capture the effect of various forms of risk. If the climate change score identifies one of the 

other various forms of risk, this would in the case of the U.S. imply that the climate risk poses 

greater financial consequences in the U.S. than in Europe. The physical impacts on the U.S. are 

already becoming more obvious as the number of natural hazards that haunt the country have 

increased tremendously over the past years. In addition, the transition risks associated with climate 

change such as stranded assets are estimated to be higher in the U.S. than Europe (Bowen & Dietz, 

2016; Carbon Tracker, 2012). The results suggest that this financial effect on companies can be 

captured through the use of a climate change score as investment screening criteria. In case of the 

European portfolio, the consequences of including a climate change screening criteria are less clear. 

A better climate change score seems to generate higher alphas then the lower score portfolio, but 
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the alpha is still negative. This could imply that climate change risk is not as severe in Europe, as 

the countries are not as exposed physically and the regulations are more advanced than in the U.S.  

As the other explanation, if markets are not pricing climate change correctly in the U.S. due to the 

lack of data this could explain the higher abnormal returns in the U.S. than in the European 

difference portfolio. France for instance requires all its listed companies to disclose their 

environmental and social information annually. Since the Euronext includes 64 French-based 

companies, the availability and correct pricing of financial assets should be the case. Overall, 

climate change is a top priority in Europe, were the European Union holds a strong position in 

international climate change negotiations towards stronger commitments. Hence, the private sector 

should already be more aware of the potential risks and plan accordingly. Europe should therefore 

display a semi-strong form of the efficient market hypothesis compared to a weak form for in the 

U.S. in regards to climate change information. 

The two different financial models applied indicated similar results for the U.S. and Europe, even 

though the level of significance and absolute level varied. In the four-factor model the alpha of the 

U.S. difference portfolio was economically large and significant, while the European was close to 

zero and not significant. In general, the explanatory power of both models was higher for the U.S. 

portfolios, which has been the case in several other studies (Bauer et al., 2005; Kempf & Osthoff, 

2007). This implies that the results from the four-factor model should be superior to those of the 

CAPM. 

4.3.3 Data Choices and Model Selection 

Compared to other portfolio studies, the choice to use the CDP score as a portfolio selection criteria 

differs from previous studies (Derwall et al, 2005; Renneboog et al., 2008). Measuring the impact 
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and risk of climate change is difficult as it is connected to and only at an early development stage. 

Nevertheless a similar pattern in the data compared to the eco-efficiency premium was found. The 

climate disclosure project is one of the most common data sources for investors to assess companies 

in regards to climate change. An issue is the data quality and the inconsistency over the years. That 

is why this study only includes data from 2010 onwards, to disregard the early stages of CDP. Some 

of the scores are not publically available, which might have influenced the results. Other indicators 

do not focus solemnly on climate change, but instead include various measures of environmental 

performance or only the total emissions level.  

The analysis of the reported adjusted R2 indicates that the explanatory power increased for both the 

CAPM and the four-factor model and is highly comparable to the results of Derwall et al. (2005). 

The U.S. market adjusted R2 suggests that the performance is highly attributed to the performance 

of the market. The European market showed less such causality, which could be partly because the 

Euronext 100 did not capture the entire European market and has overweight towards the French 

market.   

The study does not account for industry-weighted differences, which could account for differences 

in performance. To further investigate the premium, the inclusion of a variable that captures the 

industry effect could have been an addition. This study focuses instead on the further extension of 

the validity through the second part of the study.  
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5 PART II - INTERVIEWS 

Part two of the thesis presents the results from the interviews conducted as described in the 

methodology section. These are in the second part of the chapter analyzed and connections to 

theory drawn. This part compensates the empirical findings in part one and aims to diversify the 

study from conventional finance literature, which strongly focuses on quantitative aspects.  

5.1 Part II – Method  

The analysis of the interviews is based on grounded theory, which implies an iterative process of 

data collection and analysis (Bryman & Bell, 2011). The collected data from the interviews was 

constantly conceptualized with existing theory. The insights from the interviews were coded and 

categorized. Since the connection between climate change and financial investments has limited 

research and the first part of the study is deductive, the risk of limited awareness of already existing 

concepts was expected to be low. The results from the interviews were first compared within the 

same group of capital market actors and then between the national domiciles of them.    

As the interviews were conducted anonymously the sources in the result section refer to the 

overview of the actors presented in appendix II. AM (1-8) refers to asset managers, B (1-3) to banks 

and I (1-7) to institutional investors. Appendix II presents the country of domicile and size by asset 

under management of AM, B and I.    

5.2 Part II - Result  

This section presents the findings from the interviews with various capital market actors. Each of 

the following sections presents the perspectives from different actors and compares them across the 



	 56	

five countries that are represented in the sample. The capital market actors were divided into three 

groups: asset managers (AM 1-8), banks (B 1-3) and institutional investors (I 1-6).  

5.2.1 Views on Climate Change in the Investment Process 

Among the group of asset managers the perception of climate change as an important factor to 

consider in the investment process varied depending on the business model of the asset manager. 

Three out of the eight asset managers consider sustainable investments, as the core element of their 

business practices. Hence, climate change is not a new topic for them and the level of awareness in 

the company is high (AM1, AM6 & AM8). For them, there is a relationship between climate 

change and investments and important to consider how they position themselves. The other five 

asset managers, see a growing importance in the topic (AM2, AM3, AM4, AM5 & AM7). As the 

interview partners where mostly from responsible investment departments, they were very much 

aware of the impacts that climate change could have on investments themselves. In regards to the 

perception of climate change among other employees, the interviewees they mentioned that the 

relationship between climate change and investments differed among the departments and 

employees in the company and that many were not aware of the matter (AM3, AM4, AM5). 

“Most people agree that it has become more relevant and crucial to integrate climate change 

quality into the banking business. People see also that if you invest in solution companies, for 

instance companies that provide new and alternative energy solutions, we take part in some of the 

profits but also push the world in the right direction, which is an important factor that most people 

agree with.”   - AM4 

On the other hand, in their private life, these employees are aware of the impact and threat that 

climate change poses (AM7). One asset manager said that climate change currently is a mega trend 
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and seen as an explanatory variable for current developments (AM3). Two asset managers 

expressed their believe that the inclusion of climate change enables the opportunity to push the 

world into the right direction and to influence the sustainable development (AM4, AM7). Climate 

protection is increasingly seen as a necessary component to secure the future and competitive 

advantage of the asset manager (AM2, AM8).  

All three banks included in the study focus on a sustainable investment approach in their business 

model (B1, B2, B3). They therefore see a strong relation between climate change and investment 

decisions. In one of the banks, all customer service personal has to go through a special education to 

improve their knowledge about ESG-investments, as their customer’s request more information 

about the investment practices (B1). Another interviewee spoke about the experience of advisory 

staff that already experiences how climate change affects a certain region in Germany, in which 

coal exploration is a major industry and the atmosphere among the employees is depressed. Hence, 

it becomes a topic that many of their customers enquire information about (B3). In the third bank, in 

general everyone was aware of climate change as an investment risk, but what the interviewee 

mentioned that an issue among some colleagues is that ESG-investments are still perceived by 

many to lead to underperformance (B2).   

Out of the institutional investors, all expressed some concern over the climate change as a risk in 

the investment process and did not perceive it as a trend at the moment but rather as a factor that 

they have been considering for a longer time in their investment practices (I1-8). One of the 

investors mentioned that as they are a small player, they think that they can contribute to redirecting 

investments into a more climate friendly direction, as is the case with a more environmentally 

conscious consumer behavior (I3). Three of the six institutional investors described that their 
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investment principles have to follow their institutional mission and therefore climate change has 

been an agenda throughout the organization for several years (I1, I2, I3).  

No difference between the capital market actors national heritage was found in regards to how the 

relation between climate change and investments is viewed. 

5.2.2 Reasons to Include Climate Change in the Investment Process 

One reason to integrate climate change into the investment process, as mentioned by the asset 

managers, is that there is an increasing demand by customers to do so (AM1, AM3, AM5, AM6, 

AM7). Thereby, it becomes a reputation risk for the asset manager in case they do not include it 

(AM4). Another risk that was frequently mentioned was the financial risk, for instance caused by 

the risk of fossil fuel reserves becoming stranded assets (AM5, AM8). The inclusion of climate 

change was very much seen as important for the long-term valuation of a company, as this might be 

a way to anticipate the impact of future regulations on the investments and provides a better 

analysis (AM2, AM4, AM6). One asset manager described climate change as an economic 

opportunity and a new way to achieve high quality growth (AM4). The reasons diverge to some 

extend from the reasons the same interviewees mentioned for ESG criteria. For these, one asset 

manager mentioned that one reason to include them is a more holistic approach to risk and how to 

measure it (AM3). Another one described ESG factors as an indicator for good management as well 

as regulatory, reputational and operational risk (AM4). ESG criteria were labeled as a possibilities 

to identify important issues early (AM6). 

The representatives from the banks emphasized the increased awareness among customers and 

necessity to decrease the overall emissions level (B1, B2). One of the interviewees expressed the 

intention of not being part of continuing to finance climate change as a reason to include climate 
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change (B2). Another interviewee described the reason to include climate change as better to set the 

boundaries themselves rather than the environment setting it for them later, as the awareness and 

necessity to decrease the level of emissions is increasing (B3). These reasons highly correlated with 

the ones mentioned as ESG reasons, which focus on customer trust and with for an active 

engagement in the financial markets (B1, B3).  

The reasons to integrate climate change as a risk factor among the institutional investors where 

again financial risks, stranded assets and that sustainable-oriented companies seem to be the ones 

that survive in the long-term (I2, I4, I5, I6). In this group the difference between reasons to integrate 

climate change or ESG factors diverged the most. As reasons to integrate ESG three out of the six 

investors mentioned the importance for them that the investments follow a ethical, social and 

environmental perspective as they invest money that was collected for a certain aim and therefore 

needs to ensure protection in all ESG fields (I1, I2, I3). One of the institutional investors expressed 

that they do not see any financial connection with good ESG practices, but that as long as it does 

not lead to underperformance they include it in their investment selection (I5).  

One interviewee from Sweden expressed stronger emphasis on the pressure from the society to 

integrate climate change into the investment process than other any other interviewee did (AM7). 

The banks both in Germany and Austria were driven by an increasing enquiry by their customers 

(B1, B2). Amongst the German and Austrian institutional investors the reason to include climate 

change as a factor was largely attributed to philanthropy (I1, I2, I3), while in Sweden and 

Switzerland (I4, I6) the financial reasons dominated.   
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5.2.3 Climate Change Portfolio Screening 

The range of screening strategies applied by the interviewees’ companies is presented in detail in 

the following table. In general the use of a combined positive and negative screening approach is 

the most common one, followed by a best-in-class strategy.  

Table 4: Overview of applied portfolio screening strategies based on climate change as a factor 

Type Country Detailed Climate Change Screening Approach 

Asset manager (AM1) Germany Best-in-class approach 

Asset manager (AM2) Germany 
Proprietary system that accredits points for ESG factors including 

climate change 

Asset manager (AM3) Denmark Fossil fuel screening 

Asset manager (AM4) Denmark 
Excludes coal companies with more than 75% of revenue from coal 

production 

Asset manager (AM5) Austria 
Negative (fossil fuels, automobile, coal >5% production) and positive 

(renewable energy, clean mobility, recycling) screening 

Asset manager (AM6) Austria 
Best-in-class approach which excludes most oil companies and 

underweights the industry 

Asset manager (AM7) Sweden None, still in the learning phase 

Asset manager (AM8) Switzerland 
Qualitative assessment of the product/service lifecycle, where climate 

change is one of the variables 

Bank (B1) Germany 
Positive and negative (coal, no energy companies besides renewables) 

screening 

Bank (B2) Germany 
Positive (companies that invest in future sustainable development) and 

negative (coal) screening 

Bank (B3) Austria 

Negative screening for companies that are involved in coal exploration, 

tar sand production and countries that have not ratified the Kyoto 

Protocol, Best-in-class approach 

Institutional investor (I1) Germany Negative and positive screening 
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Institutional investor (I2) Austria Relies on the investment universe of their partner 

Institutional investor (I3) Austria 
Positive (renewables) and negative (oil industries, Kyoto criteria has to 

be followed) screening 

Institutional investor (I4) Sweden Shareholder activism 

Institutional investor (I5) Sweden Shareholder activism 

Institutional investor (I6) Switzerland Best-in-service approach, negative (no fossil fuels) screening 

Source: Interviews  

Only one out of the eight asset managers that participated in the study did not have a screening 

strategy at least for some of their investment products targeting climate change as a selection 

criterion (AM7). The common combination of a positive and negative screening strategy usually 

targeted the exclusion of coal investments (at least above a certain revenue level) and the inclusion 

of investments that contribute to climate mitigation or adaptation, such as sustainable mobility or 

renewable energy production (AM3, AM4, AM5). One of the asset managers applied a qualitative 

assessment of the entire product or service life cycle in which climate change only was one variable 

out of many (AM8). The asset manager that did not have a screening process for climate change 

mentioned that they still are in the learning phase of how to include such a parameter (AM7). A 

common part of the screening process that was mentioned by several asset managers was that they 

had signed the Montreal Carbon Pledge and were tracking the carbon footprint of their portfolios 

(AM4, AM5, I3).   

The screening practices among the banks included in all three cases a negative screening of 

companies that are involved in coal exploration (B1-3) and in one of the banks tar sand exploration 

and even countries that have not ratified the Kyoto Protocol (B3). One of the banks combined this 

approach with a positive screen (B1). Another bank combined the negative screen with a best-in-

class approach, which evaluates the performance of companies among social and environmental 
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factors (B3). The third bank is oriented to include a positive screening approach, which only 

chooses to include investments in future sustainable development, such as renewables, sustainable 

mobility or sustainable construction (B2).  

The best practices among the institutional investors vary to some extend and depend on the 

individual capacity to actively influence the investment process. One of the investors mentioned 

that they have to rely on the investment universe of their partner (I2). Two of the investors applied 

similar positive and negative screening criterion as described earlier (I1, I3, I6). A difference that 

one of them mentioned was that they apply a negative screening that is based upon the criteria from 

the Kyoto Protocol (I3). While the usual best-in-class approach compares the performance in one 

industry, such as automotive, one of the institutional investors applied a best-in-service approach 

instead (I6). This implies that investment opportunities are grouped according to the service they 

fulfill, such as mobility. Thereby, companies that provide energy from fossil fuels or automotive 

companies with no sustainable energy engines are excluded from the investment universe. Another 

practice applied by two institutional investors in regards to climate change was shareholder 

influence or shareholder activism (I4, I6). Through the active participation in shareholder meetings 

they try to enforce the topic of climate change into the consideration of the companies in their 

activities. As an example, one of the investors voted against the board of ExxonMobil as they 

wanted the company to take more action on reducing its carbon emissions. Another example would 

be that they suit Volkswagen after the emissions data manipulation was detected. This was done as 

a step to forewarn others from doing the same and to recover some of the financial losses for their 

members. 

The largest difference between the countries was that the institutional investors in Sweden rather 

had a shareholder activism (I4, I5) approach than the positive or negative screening approach in 
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Germany, Switzerland and Austria (I1, I2, I3, I6). Among asset managers and banks no particular 

diverge in their national approaches were identified.   

5.2.4 Climate Change and the Effect on National Financial Markets 

In regards to the question “how national financial markets will be impacted by climate change” the 

answers varied from a more general conclusion to descriptions of individual markets. This section 

will both present the insights from all capital market actors from a descriptive level of how climate 

change will differ across markets, to regions and individual markets.  

One asset managers described that the location of country and its vulnerability to events caused by 

climate change, such as flooding of coastal areas will impact the capital markets in the respective 

country (AM2). In addition the importance of the political dimension was stressed in five of the 

interviews (AM2, AM4, B1, I5, I6). The political decisions will provide some companies with an 

advantage, while others will face difficulties to adapt to the changing regulatory environment. One 

of the institutional investors mentioned that they expect regulatory differences between the 

countries, as already is the case today and that the changes will proceed not at the same speed 

across borders (I6). Certain capital markets will be affected stronger due to the industrial focus of 

the country (AM5, AM6, B2, I1). For instance, smaller capital markets, which are overweighed in 

the energy sector, will face a stronger downward pressure. On the contrary, one of the institutional 

investors expressed the position that climate change is a global topic that needs to be addressed on a 

global scale and will pose similar effects on the financial markets (I3). This was partly confirmed 

by one of the asset manager, who said that there will be the same effect on markets globally but that 

the clients will experience it differently and therefore react in other ways (AM7).  
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The Western countries were described to already be a step further in their positioning against 

climate change and in general less exposed to the risks (AM4). Developing and emerging markets 

were expected by one of the banks to be impacted more (B1, AM5).  

“In general, it will probably affect emerging markets stronger, because these are countries and 

states which are rich in natural resources, such as oil, coal or other resources that are responsible 

for climate change. If it leads to lower demand or they introduce higher taxes, it will probably 

become difficult for these markets, as they do not have any other assets, such as technologies or 

service industries” – AM5 

The Nordic region, which already has more specific regulations, was described by an asset manager 

from that region to already require a more focused strategy (AM4). Another representative from 

that region mentioned that the personal experience of people will matter to a high extend in regards 

to how markets react (AM7). Therefore it might take longer in some parts of the world such as 

Scandinavia.  

Among the specific countries that where mentioned during the interviews, one of them was 

Germany, where several of the actors have their domicile. A bank described that they believe that 

German capital markets will not be as exposed since the country has a strong focus on climate 

change already (B1). Another banks on the other hand, expects Germany to be affected stronger 

since the automobile sector forms an important part of the German economy (B2). The mid-cap 

companies in the country are expected by an asset manager to be able to adapt to the changing 

environment influenced by climate change and continue to thrive (AM1). The neighboring country 

Austria, was described by an Austrian asset manager, as being too exposed since the oil and gas 

company OMV is overweighed in the Austrian index (AM6). This will in the long-term have server 

impact on the economic development. Other financial domiciles, for instance Great Britain and 
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Switzerland were brought forward by one of the asset managers as having banks that will hit by 

climate change and thereby influence the overall financial market since the banking industries are 

major industries in these countries (AM5).   

The future of the U.S. financial market seemed very differently to forecast in regards to climate 

change as the assessments diverged. One asset manager mentioned the innovative capabilities of the 

US as their main advantage, which will enable them to adapt to the changes caused by climate 

change (AM5). Another asset manager pointed out that the US is more diverse than many other 

nations and can therefore compensate losses in certain industries with others, but might in the long-

term be impacted negatively by fracking (AM6). China on the other hand was in regards to the 

effects of climate change described as having potential to be one of the forefront riders and 

therefore one asset manager expressed a very positive view on the capital market development in 

the future (AM1). Due to its dependence on oil and gas, the Russian capital markets might be under 

server pressure (AM5).  

Countries such as Saudi Arabia and Qatar, where described by one bank as not having a valid 

business model any longer, as they are too resource dependent and especially on fossil fuels (B3). 

One of the asset managers confirmed this view by pointing out that Saudi Arabia seems to have 

realized the same (AM5). Not long ago the country announced that they would establish a sovereign 

wealth fund similar to the Norwegian one, based upon the revenues from Saudi Aramco and 

diversified. One of the banks mentioned that other countries, for instance Ecuador, even though 

they are heavily exposed to fossil fuel resources they are more diversified through other export 

resources and the capital markets will be impacted less by climate change (B3). 
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Out of the interviewees, three did not answer the question, as they found it not possible to judge the 

impacts on individual markets (AM8, I2, I4). No national differences were found between the 

participating interviewees.    

5.2.5 Needs for Improvement in Climate Change Assessment  

The eight asset managers all mentioned that what would be needed to better include climate change 

as a factor in the investment process are improvements in the accessible data (AM1-8). Three of 

them expressed the need for a better standardization of CO2 data (AM2, AM6, AM8). The CDP 

data was mentioned to be too difficult to interpreted and more standardized CO2 data needed in 

order to correctly calculate the footprint of portfolios (AM2). Another asset manager mentioned the 

need for more updated indicators instead of the backward looking and delayed data usually of one 

year (AM3). The need for more data on emerging markets was additionally expressed (AM4).  

“If we in our selection process look for climate change and something that changes the world, we 

look in the wrong place. We should look everywhere else to see the impacts of climate change; 

consumer behavior, regulations, technology development. There a few indicators out there, let’s 

take CO2 emissions, which is an important indicator when it comes to climate change, because if 

you are very CO2 intense you are probably worse of with regulations. The thing is that CO2 data is 

not a good parameter for measuring how fit the company is to take on new challenges and adapt to 

society. We should look after the effects and the drivers, not in climate change itself.” –AM3 

Two of the asset managers asked for better regulations that would improve the reporting problem 

and increase the transparency of emissions data (AM2, AM5). One interviewee mentioned that the 

focus on the short-term, among asset managers and investors is an issue that makes the 

incorporation of climate change risk more difficult as it might influence short-term performance 
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(AM5). Another expressed the need to include the externalities as costs in the production to include 

them more correctly rather than shifting them on the society as a whole (AM8). One of the asset 

manager said that what would be needed so that climate change would be included more would be a 

financial crisis rooted in the changes due to climate change (AM7). Concrete events or incidents 

such as the COP21 in Paris gain much media attention, but not enough to make people react on the 

financial markets.  

The interviewees from the banks expressed similar concerns regarding the quality of the data 

relevant to assess climate change in regards to investments (B1, B2).  One of the interviewees 

mentioned that awards for funds that consider the topic of climate change would make it more 

attractive and easier to distinguish between funds (B1). Another interviewee from a bank stated that 

better models for the integration and separation of all the ESG-data, which is available would be 

needed (B3). The interviewee further described portfolio managers as reluctant to limit their 

investment universe voluntarily based upon their educational background and financial theory. The 

changes at business schools towards the inclusion of more sustainability topics are very positive. 

Among the institutional investors, two out of six asked for clearer political decisions and guidance 

as these are missing today (I1, I5). Three institutional investors expressed the need for more 

sustainable finance products in the market with a feasible risk profile (I1, I3, I5). At the moment the 

will to invest is greater than the investment opportunities, which leads to a supply deficit. These 

should also be more transparent for the investors, for instance through factsheets that are required to 

include CO2 emissions data and the footprint of the portfolio (I2). An important step to achieve this 

would be to have a standardized approach to the calculation of emissions data. In addition, the idea 

for a climate change certificate was expressed. This would contribute to broaden the scope among 
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asset managers. One of the institutional investors described the need to impose the external costs of 

climate change on the companies that cause them, for instance the automobile sector (I1).  

Across all countries the data availability and quality was mentioned as the major suggestion for 

improvement.   

5.3 Part II - Discussion  

This section presents the interpretation of the results presented in the previous section and connects 

them to existing theories. Furthermore hypotheses about how investors view climate change in their 

investment process are developed throughout the analysis.  

5.3.1 The Effect of Climate Change on Investments 

There was a significant difference in the perception of whether climate change is an explanatory 

variable or only a trend at the moment among asset managers. Similar to the banks, the interviewees 

expressed that one of the main reasons to integrate climate change in their investment decision was 

the pressure from customers and translated into a reputation risk. The institutional investors, which 

represent some of the clients, seem to have been concerned with climate change for a longer time. 

For them, it poses severe financial risks, for instance in form of stranded assets. The concern for 

financial impacts expresses the potential risk for economic losses as described by other studies 

(Bowen & Dietz, 2016; Dietz et al., 2016; Stern, 2006). The financial concern seems to be the 

major driver of the integration of climate change into the investment process.  

The shift of asset managers to include climate change due to customer pressure is similar to what 

Porter & Van der Linde (1995) identified as a green competitive advantage. The question is whether 

the pressure affects the entire company or rather a specialized unit, such as the responsible 
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investment team. The representatives from the asset managers that did not focus their business 

model solely on sustainability, described the other employees not involved with the responsible 

investment team, as not as aware of the impacts of climate change. As was described by one bank 

interviewee the traditional financial theories such as Markowitz theorem still dominate the 

investment culture at many financial service providers. For the other institutions, which are focused 

on sustainability as the core of their business, the investment culture has evolved into a long-term 

focus of redirecting investments into companies that will have a positive impact on society, while 

providing long-term returns. This result is similar to previous findings that suggests that investors 

may have a multi-attribute utility function, which does not only consider the risk and return 

properties but additionally includes a set of personal and societal values (Bollen, 2007).  

There seems to be a shift in the investment cultures in regards to climate change, of those with and 

without sustainability at the core of their investment values, into a common perception of climate 

change as a financial risk. With the increasing attention drawn to the topic of climate change in the 

media and more interest organizations researching the connections between finance this 

development is not surprising. As the results from the portfolio analysis (part I) indicate, there is a 

financial risk connection between climate change and investments and this can be found through the 

interviews as well. The insights from the interviews suggest that the abnormal returns observed are 

rather a proxy for climate change as a risk factor rather than the absence of efficient markets. The 

financial risks asserted with climate change are strongly connected to the long-term survival of a 

company, such as the physical and regulatory risk to assets. The climate change score of a company 

could therefore be a good indicator of the long-term perspective of a company.  

The investment screening approaches applied for climate change are similar to the SRI investment 

screens that have evolved over time (Renneboog et al., 2008a). The third generation, a combination 
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of positive and negative screening, was the most common approach. Overall, the screening 

approaches in regards to climate change are in an early phase with the negative screening 

approaches still being developed. The choice by one of the investors to use a best-in-service 

approach is a new combination and enhances the focus on directing investments towards the most 

future-oriented companies within the service to society they fulfill.  

From the interviews it becomes clear that there is a need for improved data on climate change, such 

as a standardization of emissions data reporting and methods for the integration of these. The 

political uncertainty that surrounds the climate change topic is a major concern for all capital 

market actors. If climate change is to be incorporated as a factor in the investment process of more 

investors, it will become necessary to address these two issues. The main concern that arises from 

these challenges is that even experts, when faced with complex systems such as climate change 

cannot make rational assessments of the risk. When considering low-probability and high-impact 

events in distant future, rational choices are challenged due to the high level of uncertainty (Keller, 

2015). To decrease the uncertainty for investors, it is therefore vital to address the main concerns 

expressed by the interviewees. This could be achieved through more sophisticated indicators 

measuring the impact of climate change risk on companies. It would also be the responsibility of 

politicians to enforce and provide better guidance on how climate change mitigation and adaptation 

will be accomplished. The lack of transparent and consistent data could indicate an inefficiency in 

the markets to price carbon risk correctly.  

5.3.2 Global Differences and Perspectives 

Among investors, climate change seems to be seen as a global challenge but with very different 

impacts on certain financial markets. To some extend this was attributed to the physical risk 

attributed to climate change impacts. As the other major risk factor again the political risk was 
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frequently mentioned. As Renneboog et al. (2008) found in their study, the regulations around SRI 

vary strongly among countries, which influences the investment process of investors accordingly. 

Future regulations concerning climate change will be implemented differently and not at the same 

speed across the world. 

One surprising comment by an interviewee was that the effect of climate change would be the same 

across financial markets over the world, as this is a global phenomenon and has to be tackled 

similar by all countries. Since markets are becoming increasingly connected through digitalization 

and globalization that could potentially be the case, as many companies are listed at several 

exchanges around the world. Multinational companies, have highly sophisticated and optimized 

value chains operating all over the world. The effects of climate change threaten therefore not only 

the headquarters operations, but also the entire value chain and contain the risks associated with 

climate change on a global scale.   

The differences in viewpoints depending on from which country the companies represented in the 

sample mostly the reasons for integrating climate change as a risk factor. In Sweden and Denmark, 

pressure from the society was mentioned as a reason. Investors actively engage in a dialogue with 

the companies that they invest in. According to previous studies, Swedish investors are obliged to 

incorporate environmental and ethical concerns in their investment policies (Renneboog et al., 

2008a). In Germany on the other hand, investors have to inform their members on the social and 

ethical considerations they have taken in writing. German and Austrian investors seem partly be 

focused on philanthropic reasons, which is translated into a positive and negative screening 

approach. These differences illustrate the importance that regulations have on the incorporation of 

climate change as a criterion in the investment process. According to Renneboog et al. (2008), the 

growth in SRI can to some extend be attributed to the changes in regulations. If more detailed 
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regulations regarding climate change enforcements, this could potentially increase the growth in 

investments that consider climate change.  
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6 DISCUSSION 

This section discusses the implication of the results from the first and second part of the research 

combined. The overall research question “How does climate change risk impact the investment 

decision of capital market actors?”, which constitutes of the assessment of the individual parts is 

thereby addressed in the following part.  

6.1 Influence on the Investment Decision 

The first and the second part of the thesis together present a picture for how climate change 

influences the investment process of capital market actors. Similar to ethical and sustainable 

investment practices, the first movers to include climate change seem to be driven by ethical 

concerns such as not wanting to support the progress of anthropogenic climate change. Through the 

increased awareness recently, the discussion of climate change has become a trend among investors 

and becomes a concern that most of them are required to take into consideration. The reasons to 

include climate change shift from philanthropic to a risk driven approach. This follows the 

historical development of SRI investments. The portfolio analysis confirms that there are abnormal 

returns to be found in the higher ranked portfolio compared to the lower one. Thereby, a financial 

reason to integrate climate change in the investment process is suggested.   

That regional differences both were found in the portfolio analysis and through the interviews 

shows that although this is a global phenomenon it requires a more local approach to markets. This 

study only investigated the European and U.S. market in detail, but a more detailed approach would 

be necessary to identify regional and country specific impacts and how they translate in financial 

investment terms. Countries such as Sweden have started to conduct their own analysis of how 

vulnerable the financial stability of the country is to climate change (Bowen & Dietz, 2016). For 
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investors to be better informed, stronger regulations should be enforced that require companies to 

disclose at least their carbon emissions and preferably additional data on actions taken to mitigate or 

adapt to the effects of climate change.  

Companies that seek to raise capital on the markets will have to increase their awareness of climate 

change risk associated with their operations as there seems to be a premium in the market related to 

climate change. In their approach, companies should consider both physical and transition risk, as 

they both could potentially pose financial risks to investments. Investors already now call for more 

disclosure of companies and for more reliable and transparent data. This will be an issue that needs 

to be addressed in the near future, especially the scope 3 emissions. These include all indirect 

emissions not covered by a companies purchased consumption of energy (scope 2), such as 

purchased materials, transport-related activities and outsourced activities. For multinational 

companies, this becomes an increased challenge, as their global supply and distribution chains will 

be difficult to monitor for climate change risk exposure. The transition towards a low-carbon 

economy is expected to progress along different paths and speed, therefore companies need to adapt 

to the changing market conditions.  

The causes of the abnormal returns of the high-ranked portfolio as estimated in the portfolio 

analysis could not be determined through the interviews either. Both, climate change performance 

as an indicator for the associated risks, the lack of transparent and consistent data and political 

guidance, were mentioned as reasons to integrate climate change. Therefore, the observed 

outperformance could both be attributed to capturing the additional risk or inefficiency in the 

market to price the carbon risk of investments. Clear is that there seems to be a consensus that 

climate change yields financial impacts and should therefore be considered for investments.    
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6.2 Managerial Implications 

Investors should monitor climate change risks closely, especially with the possibility of new 

regulations might become a server financial risk. The significant difference in exposure to climate 

change between countries is important to consider in the investment process, as well as the 

regulatory background. Climate change risk can be used as an explanatory variable for companies 

that are well positioned for the future and therefore are expected to exhibit positive long-term 

returns. 

To be ahead of the competition, an early adoption of climate change policies is advisable as this 

seems to be increasingly requested by customers and yield a competitive advantage both 

reputational vise and in financial terms. In order to accomplish this better data is required and more 

sophisticated models to incorporate this data into the investment decision. The improvement should 

focus on more standardized data collection, which is more transparent and comparable. 

National and multinational companies that seek to raise capital should be aware of the increased 

screening activities for climate change risk of investors. More disclosure of companies is demanded 

on their climate change practices, as this could indicate how fit a company is to adapt to the 

changing physical and legal environment.  
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7 CONCLUSION 

The aim of the study was to investigate the global impact of climate change on the investment 

decision of capital market actors. This was done through the combination of a portfolio and 

interview approach, with a specific focus on the U.S. and Europe. The portfolio analysis compared 

the performance of high- and low-ranked climate change portfolios between the U.S. and European 

market. To increase the validity of the analysis, interviews with capital market actors in Europe 

were conducted to investigate their perspective on the relation between climate change and 

investments. 

According to the first part of the study there is a positive relation between a high climate change 

score of a company and its risk-adjusted performance. After controlling for market risk, size, book-

to-market and momentum factors, statistical evidence for the outperformance of a high-ranked 

climate change portfolio compared to a low-ranked portfolio was found. Hence, climate change risk 

seems to influence the stock performance of companies. In the U.S. market a high-ranked climate 

change portfolio was found to significantly outperform a low-ranked portfolio by 6.29%. The 

analysis suggests that the U.S. high-ranked portfolio, although limited in diversification 

outperformed the market proxy. In the European market, the difference portfolio was insignificant 

and only 2.66%, although a positive correlation is suggested. The higher abnormal return of the 

high-ranked portfolio suggests a climate change risk premium in the market. The observed 

differences between markets might be due to regulatory differences and different national levels of 

physical vulnerability to climate change.  

The view of capital market actors indicates that climate change impacts the financial performance 

of companies, due to financial, regulatory and reputation risks. Depending on the historical 

investment culture of the interview partners, a shift either from conventional or more philanthropic 
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investing strategy towards a risk approach to climate change could be identified. To further extend 

the inclusion of climate change in the investment process, better data is required for a more 

transparent and comparative evaluation process. The impacts on national financial markets will 

most likely be different from each other, but the exact consequences are highly uncertain. Even in 

this sample of European investors, differences in the investment practices could be observed, 

suggesting that climate change as an investment concern is implemented differently.   

Future research on the effect of climate change on individual markets should be emphasized. 

Besides focusing on developed markets as many times is the case, studies into developing and 

emerging markets would add value to the topic as these might be influenced most severely by 

climate change. As the regulatory background between the countries will become increasingly 

important, studies investigating the international and national regulation development in regards to 

climate change should be on the research agenda. The portfolio approach could be further 

developed to account for industry differences and transaction costs. In addition, other climate 

change indicators could be tested for, as the CDP score is only one of several possible indicators 

Emission levels obtained through neutral sources would only account for one part of the climate 

change risks, but could generate interesting insights. 

In regards to how climate change impacts the investment decision of capital market actors, the 

study suggests that a climate premium exists and that capital market actors therefore should 

consider climate change risk in their investment process. The financial impact of climate change on 

investments was identified to be a concern of capital market actors. Different screening approaches 

are being used to select between companies climate change risk levels, but that the lack of data and 

political guidance needs to be addressed to improve the development.  
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APPENDIX I – Portfolio Composition 

1. U.S. Portfolios (S&P 100) 
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2. European Portfolios (Euronext 100) 
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