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ABSTRACT 

 

 

 

 

The purpose of this paper was to examine reactions on the stock market, due to the 

reporting of emissions and emission allowances of the European Union Emissions 

Trading Scheme (EU ETS), which can lead to a change in firm value. The methodology 

used was an event study approach, which was conducted by analysing the outcome on 

the stock market caused by a specific event. The event studied in this case was the day 

of the release of the Swedish Environmental Protection Agency’s (Swedish EPA) yearly 

reports regarding the international firms, active in Sweden, and their specific emissions 

and emission allowances. The data used in this study was based on stock prices and 

index prices for a group of firms active in the commodities and energy market in 

Sweden. The results indicated no apparent connection between high levels of emission 

allowance surplus and corresponding abnormal profits on the stock market. However, 

the results indicated that the stock returns of firms and industries that have relatively 

high levels of carbon dioxide emissions are affected more during the event period. 

 

Keywords: European Union Emissions trading scheme, EU ETS, event study, 

commodities, energy, carbon dioxide, firm value, environmental policy. 

 

  



SAMMANFATTNING 

 

 

 

 

Syftet med denna uppsats var att undersöka förändringar i ett företags värde som 

uppstod på grund av rapportering av utsläpp och utsläppsrätter inom EU:s 

utsläppshandel. Den använda metoden var en eventstudie, vilken utfördes genom en 

analys av utfallet på aktiemarknaden från en specifik händelse. Händelsen som i detta 

fall undersöktes var den dag då Naturvårdsverket publicerar de årliga rapporterna på 

företagens utsläpp och utsläppsrätter. Datainsamlingen skedde genom att samla in data 

för aktiekurser och indexpriser för en grupp utvalda företag som är verksamma inom 

råvaru- och energimarknaden i Sverige. Resultaten visade inte någon uppenbar koppling 

mellan höga överskott av utsläppsrätter och motsvarande onormala vinster på 

aktiemarknaden. Det fanns dock en tendens att aktieavkastningen för företag och 

branscher som har relativt höga nivåer av koldioxidutsläpp påverkades mer under den 

studerade perioden. 

 

Nyckelord: Europeiska Unionens utsläppsrättshandelssystem, utsläppshandel, 

eventstudie, råvaror, energi, koldioxid, företagsvärdering, styrmedel. 
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CHAPTER 1 

INTRODUCTION 

 

 

 

 

1.1 Background and research questions 

Our responsibility to protect the environment is increasing, which can be seen by the 

increasing political involvement in the matter. There are, for example, a lot of new 

agreements between countries in the world to reduce greenhouse gas (GHG) emissions 

from industries. According to the Swedish Environmental Protection Agency, carbon 

dioxide is an example of a GHG that affects the environment negatively 

(Naturvårdsverket, 2016). Authorities and the public are starting to realise the emerging 

damaging effects of emitting these types of gases. As a result, there are policies 

implemented to reduce the GHG emissions. This is a clear sign that more people are 

interested in making the world a better place for our future generations. 

 

Introducing an environmental policy to a market that is characterised by its high levels 

of emissions could be a burden on some firms, since it could mean higher costs 

associated with the policy. Improving abatement technologies are often associated with 

large investments in real capital, hence an increase in costs. The problem lies in the fact 

that the firms have to either accept the cost or reduce their production to reach the 

emission objective. On the other hand, this is also an opportunity for firms that have the 

ability to adjust, either their production or their abatement technology, to be more 

competitive. This can result in an increase of the firms’ profits, which then could lead to 

an increase in firm value. With firm value, it is in this case defined as the cumulative 

price of the firm’s stock on the stock market. 

 

The European Union (EU) introduced in 2005 a system to create incentives for 

companies that emit GHG, such as carbon dioxide (CO2), nitrous oxide (N2O) and 

perfluorocarbons (PFCs), to reduce their emissions. The European Union Emissions 

Trading Scheme (EU ETS) is based on allowances to emit a pre-determined volume of a 

GHG that can be traded on the open market. The purpose of this policy is allowing 

involved companies set the right price on CO2 by themselves. This eliminates the 
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decision maker’s problem with information asymmetry that usually arises with setting 

plant-specific emission standards. The target for EU ETS, which covers about 45 per 

cent of EU’s GHG emissions, is to reduce emissions with 20 per cent by the year 2020, 

measured in 1990’s levels (European Commission, 2017). This trading system 

combines two important factors when it comes to forming an environmental policy. 

Firstly, it sets a cap on the allowed amount of emissions and secondly, it has the 

property of setting the equilibrium price based on demand and supply. 

 

The reason behind examining the EU ETS is due to the fact that every year, the 31st of 

March, the affected companies must submit their emission levels and emission 

allowances for the previous year to their respective authority. This is followed by a 

month of trading possibilities, until the 30th of April, for the companies to cover their 

missing emission allowances if necessary (European Commission, 2017). For the firms 

that do not need to cover up for their emissions, this is now an opportunity of making 

extra cash flow. This can be accomplished by selling overshooting rights or by saving 

them for later. The 15th of May, the list of firms that have to abide to the EU ETS with 

their emission levels and allowance amounts are published (Energimyndigheten, 2015). 

 

Due to the nature of this reporting method there should be a reaction on the stock 

market every year the 15th of May, since it should not be known to the market what the 

firms’ current levels of emissions are. The reaction should be according to the type of 

information that is released. If, for example, the firm has a surplus of allowances the 

market should react positively, which would increase the firm’s value. All the more so 

if another, competing firm, has a deficit of allowances, which implies that they could 

make money off of the competitor. Moreover, if the firm reduced their emissions 

significantly from last year it should send a signal to the shareholders that they are 

getting better at abating, given that the firm’s level of production is equal or higher. 

This can result in an increased value of the firm.  

 

An interesting aspect would be to examine if the stock market is interested and 

surprised by the report regarding these emitting companies every year. If there is no 

reaction following the report it could possibly mean two things; the investors did 

already know the levels of emissions and allowances, or the interest in this policy is not 

large enough to have an effect. If there, on the other hand, were a reaction on the stock 
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price it would be interesting to examine the effects on the valuation of the affected 

companies. 

 

The research questions for this study are as follows: 

 Does the market react to the yearly emission reports? 

 What are the reasons behind the observed reactions? 

 

1.2 Purpose 

The purpose of this study is to investigate if the yearly emission reports of the European 

Union Emissions Trading Scheme have had any effect on the stock market, thus on firm 

values. This study therefore aims at examining if there are any connections to the levels 

of the firms’ emission allowances and the firms’ market values. 

 

1.3 Methodology 

To analyse the possible reactions, stock prices from the companies of our choice will be 

collected and the statistical event study methodology will be used to calculate abnormal 

returns. The event study methodology is a widely used tool to analyse reactions to share 

prices when there are news about an occurring event for the associated firm. This aim to 

measure what the normal outfall of the daily price changes would have been, compared 

to what the actual outfall was. Thereby conclusions about what happens to firm values 

following a specific event can be drawn. 

 

The firms, from which we are about to collect data, are based on the yearly emission 

reports that the Swedish Environmental Protection Agency (Swedish EPA) releases 

every year, as well as the fact that the firms’ stocks are traded on the stock market. 

Firms that fulfil the above mentioned criteria are BillerudKorsnäs, Boliden, E.ON, 

Fortum, Holmen, Metsä Board, Outokumpu, Rottneros, SCA, SSAB and Stora Enso. 

However, due to the relatively small market value of Rottneros, this stock will be 

excluded. This study therefore aims to collect the stock prices and stock indices from 

Nasdaq OMX Nordic’s and Börse Frankfurt’s websites for the ten remaining firms.  

 

According to the semi-strong form of the so-called Efficient Market Hypothesis (EMH) 

there should be an increase in firm value a few days following the event if good news 

are released, i.e. the report contains firm specific information regarding environmental 
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progress. If instead bad news, such as higher emissions or fines due to missing 

allowances, are published it should have a negative effect on the valuation of the 

company. This can easily be traced on the stock market by collecting daily stock prices 

at and around this date of information disclosure to later on analyse if there were any 

abnormal profits or losses. 

 

1.4 Scope 

The scope of this study is to examine ten of Sweden’s largest companies that are subject 

to the EU ETS, due to their carbon dioxide emissions, and are publicly listed on the 

stock market. The affected companies are not necessarily listed on Swedish stock 

markets but they are active in the commodities and energy markets in Sweden. Due to 

the high presence of Finnish firms on Swedish territory in this industry, some of the 

chosen firms are listed on the Finnish stock markets. There is also one firm that is listed 

on the German stock market, Frankfurter Börse, but is active in Sweden. 

 

Another delimitation of this study is the time frame of which daily stock prices and 

information release will be measured. The years of interest in the present study are 

between 2013 and 2015, which is referred to as the first three years of EU ETS phase 3. 

The stock and index prices that will be collected are mainly from May 2014-2016 since 

this is when the yearly reports about the previous year’s emissions are published. Due to 

the fact that the third phase of EU ETS is quite developed, there is a slight risk that most 

firms have adjusted to the environmental policy. 

 

1.5 Outline 

The first chapter was an introduction to the study and contained the background, 

purpose, scope and methodology used. The second chapter contains reviews on previous 

research and literature as well as concluding remarks made from the above mentioned. 

Chapter 3 introduces the theories, which the study is based upon, and chapter 4 explains 

the methodology. The fifth and sixth chapter contain the empirical data and empirical 

results. The seventh chapter is where the results are discussed and the eighth chapter 

contains conclusions and further research proposals. 
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CHAPTER 2 

LITERATURE REVIEW 

 

 

 

 

In this chapter, previous literature that is relevant to the present study will be discussed 

and presented, as well as a summary. This contains articles that have used the event 

study methodology, studies regarding environmental policies and/or information that 

affect firm value. The chapter is divided into sections depending on what purpose the 

literature was collected for; either environmental policies that have an effect on firm 

value or the methodology used. 

 

2.1 Search strategy 

To find as much relevant previous research as possible, search engines such as LTU 

Primo, Google Scholar and Web of Science have been used. At these, a search has been 

made for peer-reviewed scientific articles, with keywords such as environmental policy, 

firm value, eco-efficiency and event study. Different phrases, such as “firm value 

affected by environmental policy” and “the impact of new information on the stock 

price”, have also been used. If there are articles associated with this study, or have 

certain parts that are, their references have been reviewed to see if there are anything of 

value for this analysis. 

 

2.2 The impact of an environmental policy on a firm’s value 

The introduction of an environmental policy can have the impact of higher costs for 

firms that have emissions in their production. There can, however, be a positive aspect 

of reducing emissions for firms that have investors that are concerned about the 

environment. If firms are forced to comply to a reduction in emissions, investors could 

possibly see it as a value-enhancing feature to be good at emission reduction. Table 1 

summarises the articles that were chosen due to the connection between environmental 

policies and firm value. 
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Table 1: Previous research on firm value associated with environmental policy. 

Authors (Published) Objective Methodology Conclusion 

Al-Najjar & 

Anfimiadou 

(2012) 

To study eco-

efficiency’s impact on 

firm value. 

Valuation model, by 

Ohlson (1995). 

Eco-efficient firms are 

valued higher than 

firms that are not using 
environmental 

strategies. 

Nishitani & Kokubu  

(2011) 

To study if 

shareholders view 

GHG emission 

reduction as value 

enhancing for firms. 

Tobin’s q. Investors value firms 

that aim at lowering 

GHG emissions higher 

than firms that do not. 

Liu et al. 

(2017) 

To study emitting 

companies’ effort in 

decreasing costs or 

increasing profits by 

trading allowances. 

Quantile regression. The demanders of 

allowances dominate 

the allowance trading 

and low-emitters have 

better trading 

performances. 

Filbeck & Gorman 

(2004) 

To study the 

relationship between 
environmental and 

financial performance. 

Comparison of return 

between two portfolios, 
by Cohen et al. (1995). 

There is a negative 

relationship between 
environmental 

regulation and financial 

performance in the 

energy industry. 

 

 

Al-Najjar and Anfimiadou (2012) examine in “Environmental policies and firm value” 

the relationship between eco-efficiency and firm value. The idea behind eco-efficiency 

is that investments in environmental technology affect the firm value positively, since 

this is viewed as profit increasing according to investors. In other words, eco-efficiency 

is about making the production more efficient while also making less of an impact on 

the environment. The authors examined 201 firms on the London Stock Exchange to 

analyse if the price on the stocks were dependent on a number of variables that eco-

efficiency is built upon. These variables included, for example, earnings per share, 

research and development and book value of equity. In this study, the authors concluded 

that being environmentally friendly increases competitiveness for firms as well as 

increases future returns for investors and thus, higher firm value. 

 

According to the article “Why does the reduction of greenhouse gas emissions enhance 

firm value? The case of Japanese manufacturing firms” by Nishitani and Kokubu (2011) 

the manufacturing industry stood for 26,2 per cent of Japan’s total greenhouse gas 

(GHG) emissions in 2008. In Japan, there have been several attempts to impose an 

environmental policy to reduce GHG emissions, but those have been unsuccessful 

which resulted in no policies to reduce GHG emissions in Japan. In this study the 



7 

 

authors have examined the possibilities of increasing the firms’ performance by 

voluntarily being more environmentally friendly. The authors used Tobin’s q to 

examine if firms that voluntarily reduced their GHG emissions had a higher asset-to-

value-ratio than the firms that did not. According to Tobin’s q, firms with more 

immaterial assets, such as abatement technologies, ought to be valued higher on the 

stock market than firms with the same value of material assets. Since the authors used 

Tobin’s q to calculate the value of firms, they could draw conclusions that one company 

or the other were valued higher. The authors analysed 641 manufacturing firms on the 

Tokyo Stock Exchange and found that they could not reject their hypothesis, on a five 

per cent significance level, which were “Firms with strong market discipline imposed 

by stockholders/investors are more likely to reduce GHG emissions and, consequently, 

the firms that reduce their GHG emissions more are more likely to enhance their firm 

value” (Nishitani and Kokubu, 2011, p. 520). 

 

Liu et al. (2017) examined, in “A big data study on emitting companies’ performance in 

the first two phases of the European Union Emission Trading Scheme”, the trading 

performances of companies affected by the EU ETS. The authors found, through 

quantile regression, that there are possibilities to either increase profits or decrease costs 

by trading emission allowances. The outcome of this trading is affected by the emitting 

companies’ emission levels, industry and the requirement for trading. The authors used 

data from Community Independent Transaction Log (CITL) to define the market as a 

“demanders or suppliers market”, which they then could use to determine where the 

firms could earn money. The authors also found that transaction costs were of high 

importance for the success of trading, i.e. firms that are too small cannot as easily do 

successful trading on the emissions trading market due to high transaction costs. 

 

There are studies indicating that environmental policies can have negative impacts in 

certain industries, e.g. “The relationship between the environmental and financial 

performance of public utilities” by Filbeck and Gorman (2004). The authors of this 

paper conducted a study on 24 American power plants, between the years 1996 and 

1998, since producers and distributors of electricity accommodates for a large amount 

of pollution. According to the authors, previous research has focused on aggregating 

industries to find potential effects of regulations. However, the purpose of their study is 

to examine the relationship between environmental and financial performance in the 
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energy industry and thereby determine the role policies have on such firms. The 

methodology used is conducted by dividing the firms into two different portfolios, 

based on compliance to environmental regulation, and then comparing these to financial 

performance. The authors found that there exist a negative correlation between 

environmental policies and the financial performance in the energy industry. An 

explanation to this result, according to the authors, is that the study only included one 

specific industry, which is characterised by a lot of regulations, meaning that the 

outcome can be different in other lines of businesses. 

 

2.3 Using an event study to value the impact on a firm 

With the use of an event study, i.e. the way of studying what happens to the stock price 

at a given point in time, an examination regarding potential effects on firm value can be 

made. With this methodology it can be measured if events, such as mergers, news or 

implementations of policies, generate abnormal profits or losses on the stock market 

(Cable & Holland, 1999; MacKinlay, 1997). Hence, there are possibilities to measure 

the impact of such events on investors’ valuation of firms. In table 2, a summary of 

articles is presented where the event study methodology is used in conjunction with 

environmental news release. 

 

Table 2: Previous research on firm value effects using event study methodology. 

Authors (Published) Objective Conclusion 

Klassen & McLaughlin 

(1996) 

To study the relationship 

between environmental 

management and financial 

performance. 

Environmental awards affect the 

abnormal returns on the stock 

market positively and 

environmental crises affect the 

stock negatively. 

Jong et al. 

(2014) 

To study the impact on firm 

value due to the CO2 price drop. 

Lower emissions and surplus of 

allowances increase firm value. 

Bushnell et al. 

(2013) 

To study what the CO2 price 

drop could lead to, profits or 

costs. 

Relatively clean firms have a 

higher upside than downside 

from emission-reducing 

policies. 

Yadav et al. 

(2015) 

To study investors attitude 

towards sustainable 
environmental investments. 

The publication of ranking of 

green firms encourages 
investors and thus, enhances 

firm value. 

Gupta & Goldar 

(2005) 

To study the impact on Indian 

firm value affected by 

environmental rating. 

Environmentally unfriendly 

behaviour in chemical, pulp and 

automobile firms are penalised 

by investors. 

Khanna et al. 

(1998) 

To study the effects on firm 

value as a result of the release 

of environmental reports. 

The day of the news release 

generated abnormal losses on 

the stock market as a result of 

negative news. 
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Klassen and McLaughlin (1996) examined, in “The Impact of Environmental 

Management on Firm Performance”, the magnitude of released positive and negative 

environmental information and its effects on firm value. Through an event study, the 

authors studied 96 firms that were affected by the positive news regarding 

environmental awards and 16 firms that were affected by the negative news regarding 

environmental crises. The authors concluded that environmental awards were related to 

abnormal profits on the stock market, while the impact of environmental crises was 

related to abnormal losses on the stock market. 

 

Jong et al. (2014) studied, in “Does EU Emissions trading bite?: An event study”, the 

EU ETS and the impact of the first published information, in April 2006, about 

participating firms’ emission and allowance levels. The authors concluded, through an 

event study on the price fall of the emission allowances, that the information in the 

reports about the allocation of allowances did affect the shareholders’ valuation of the 

firms. The supply of the allowances was too high due to over-allocation, which resulted 

in a lower demand for the allowances. This in turn resulted in the dramatic price fall 

over one day, which is the event that the authors wanted to study. The authors used this 

information to examine how the shareholders of the firms that are affected by the EU 

ETS acted as a result of the news. What is interesting to note is that there was an 

increase in the value of the affected firms, probably since the firms reduced more 

emissions than first anticipated and thus, the large surplus of allowances was interpreted 

as good news. 

 

Bushnell et al. (2013) researched, in “Profiting from regulation: Evidence from the 

European carbon market”, the possibilities that a few firms, affected by the EU ETS, 

will be able to profit from this type of policy. Through this study, the authors also, just 

as Jong et al., examined the outfall of the price fall of almost 50 per cent over one day 

for the allowances. Instead of examining what the price fall did to the firms’ value, 

Bushnell et al. focused on possible revenues that emissions trading could lead to, 

instead of the costs associated with the policy. The authors studied, through an event 

study, if the implementation of the EU ETS affected the companies’ profits. The authors 

found that the implementation of the policy as a whole affected the market negatively, 

although some relatively clean firms were not affected as much. The industry analysed 

in this article was mainly the energy sector since, according to the authors, it stood for 
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almost 57 per cent of the world’s total emissions during the time studied. This implies 

that the relative emission levels of companies do have an effect on the public’s 

valuation of the studied companies. 

 

According to “Impact of environmental performance on firm value for sustainable 

investment: Evidence from large US firms” by Yadav et al. (2015), the reduction of 

GHG emissions is often seen as a cost for firms, although it can also be viewed as a 

competitive advantage. In their study, which was conducted on the U.S. stock market 

between the years 2011 and 2012, the authors examined investors’ attitude towards 

sustainable investments, through an event study. The event studied was Newsweek’s 

yearly publication of “green ranking” that ranked publicly traded American companies 

according to their environmental performance. Due to the extensive research that was 

conducted in the rankings, the authors viewed it as a valid measurement of 

environmental performance and thus, represented the firms’ actual long-term 

investment in greener production. To calculate for other events during the period of 

measurement, the authors calculated abnormal returns. The results from this study were 

that, although not statistically significant, investors were affected by the publication of 

the rankings and were encouraged by the positive news. 

 

Gupta and Goldar (2005) did, just as Yadav et al., conduct an event study on the 

publication of environmental rating. The objective is to examine how the stocks of 50 

Indian firms, of which 17 were pulp and paper companies, 15 were automobile firms 

and 18 were chemical companies, were affected due to the publication of the Green 

Rating Project, between the years 1999 and 2001. The authors used the market model to 

calculate for abnormal returns on the stocks on the Bombay Stock Exchange that, 

according to the authors, is a model widely applied to these types of studies. Gupta and 

Goldar claim they were the first to examine this type of information release in a 

developing economy. The results in their study show a tendency to lower return on 

stocks that were associated with weak environmental performance, i.e. low points on the 

Indian rating programme; the Green Rating Project. 

 

The release of environmentally associated news has been studied before, as in the article 

“Toxics release information: A policy tool for environmental protection” by Khanna et 

al. (1998). The event studied was the disclosure of toxics release information, which is a 
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yearly report that the Environmental Protection Agency releases every year about 

chemical companies’ release of toxic waste. 91 American firms were studied between 

the years 1989 and 1994, where the stock market reactions were measured through an 

event study. At the day of the event, the returns on the stocks were generally abnormally 

low and even poor for the firms that did not reduce their emissions. 

 

2.4 Conclusions based on previous literature 

The articles by Al-Najjar and Anfimiadou (2012), Nishitani and Kokubu (2011) and 

Filbeck and Gorman (2004) all focus on the impacts of environmental information 

release on the affected companies. These articles have a lot in common but their use of 

methodology is not one of them, in fact they all use different approaches. This is in 

contrary to the articles by Klassen and McLaughlin (1996), Jong et al. (2014), Yadav et 

al. (2015), Gupta and Goldar (2005) and Khanna et al. (1998) that also study the impact 

of environmental information release on firms’ value, although they all use the event 

study methodology. This implies that examining the impacts on firm value, caused by 

the release of environmental information, through an event study is conventional. 

 

What most of these articles, mentioned above, have in common is that they all show 

results that there is a positive relationship between environmental and financial 

performance. However, there is one article, by Filbeck and Gorman (2004), which 

suggests that there is a negative correlation between financial and environmental 

performance, i.e. the release of this type of information affects the firm value 

negatively. Why a negative relationship exists, according to the authors, is due to the 

hefty regulations already present in the industry studied, the electricity industry. The 

deviant results can explain that there are differences across industries, although it is 

usual to aggregate the industries when conducting studies on this event. This is also 

supported by Bushnell et al. (2013), which pointed out that there are generally negative 

effects of introducing environmental policies to a market. What is remarkable is that 

some firms were not affected as much and thus, some industries can have a competitive 

advantage. This is relevant to our study since we plan to examine the ten selected firms 

separately, as well as aggregating the results by line of business to study differences 

between the industries. 
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Some of the studies that are brought up in this chapter are similar to our proposed study, 

with slight diversities. Yadav et al. (2015) and Gupta and Goldar (2005) both examined 

the impacts on firm value when environmental rankings were published, through event 

studies, and found that abnormal returns occur on the stock market as an effect of 

information releases. The article by Jong et al. (2014) is relevant to the present study 

because they examined the EU ETS emission reports through an event study. It differs 

from ours due to the fact that they studied the first report, from April 2006, while our 

study focuses on the three latest, i.e. what is referred to as the first three years of phase 3 

(2013-2015). Since Khanna et al. (1998) also examined the effects of releasing 

environmental reports, similarly to the report from EU ETS, it is highly applicable to 

the study we are about to conduct. However, their studied event is a report released in 

the United States from the Environmental Protection Agency and involves information 

about chemical companies’ toxic waste, in contrary to EU ETS. The authors found that 

there was a reaction on the stock market on the day of the event, indicating that we 

should also be able to witness a reaction following the report. 

 

The study conducted by Liu et al. (2017) contains an examination of the possibilities of 

making profits, or cutting costs, by trading with emission allowances. Thus, showing 

that the reporting of emission levels and allowance amounts could affect the value of a 

company. The article is relevant to our study since it implies that the levels of 

emissions, levels of allowances and the industry have a direct cause for the profitability 

of firms and therefore should affect shareholders’ valuation of the stocks. The 

difference from the present study is rather large, since Liu et al. does not focus on 

neither the emission reporting nor uses an event study approach.  

 

Based on previous literature, the chosen methodology (event study) is a relevant way of 

examining information release. Even if there have been many similar studies around the 

world, there has been none, known to the authors, conducted on the Swedish market and 

the EU ETS. Most of the studies have been conducted on the American market, 

although there have also been studies in Japan, Great Britain and even in developing 

countries such as India. Furthermore, according to Fama et al. (1969), the valuation of 

firms through the stock market has proven to be an effective measurement of investors’ 

valuation due to new information.  
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CHAPTER 3 

THEORETICAL FRAMEWORK 

 

 

 

 

In this chapter, relevant theories for this study will be presented. Theories relevant for 

this study are based on environmental policies affecting firm value as well as 

underlying assumptions for the chosen methodology. The theories will be explained by 

their most essential components and are followed by a discussion about the connection 

to the present study. 

 

3.1 Impact of environmental regulations on competitiveness 

The introduction of an environmental policy is often seen as a cost increase for the 

individual firms that are affected (e.g. Hetemäki, 1995; Dufour et al., 1998; Boyd & 

McClelland, 1999). However, according to Porter and van der Linde (1995), some firms 

are not producing at maximum efficiency, which means that the introduction of an 

environmental policy could force the firm into being more efficient. Porter and van der 

Linde (1995) introduced the idea of value-increasing environmental policies to the 

world of economics. Their idea that a correctly carried out policy can, for a few firms, 

increase their competitiveness through innovation.  

 

3.1.1 The Porter Hypothesis 

The traditional attitude towards emission reduction is explained by the logical 

assumption that an environmental policy would force the company into the production 

of cleaner emissions and thus reduce their core production. If, on the other hand, the 

company does not produce at maximum efficiency, the effect of a policy would be that 

firms will have to produce cleaner emissions which could, according to the Porter 

Hypothesis, enhance their production overall (Porter & van der Linde, 1995). The 

negative or positive effects of environmental requirements are illustrated by the 

Production Possibility Frontier (PPF) in Figure 1. 
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Figure 1. Effects of increased environmental requirements 

Source: Söderholm (2012). 

 

Figure 1 illustrates what happens to the firm specific production of the environmental 

goods (QE), e.g. abatement, and ordinary goods (QO), e.g. steel, paper or energy, when 

an environmental policy is introduced to a market. In the left figure, it is assumed that 

the firm’s production is on the PPF and therefore the production of the environmental 

good lowers the production of the ordinary good, thus moving from point A to point B. 

The reason behind the movement along the PPF is due to the firm already being 

efficient in their production, meaning that a requirement to produce more of the 

environmental good forces the firm to reallocate resources and thereby lowering the 

production of the ordinary good. The left graph is an example of negative effects on 

competitiveness for the individual firm due to environmental requirements, which is the 

traditional attitude towards environmental policies.  

 

In the right graph, which is the idea behind the positive effects according to the Porter 

Hypothesis, the firm is not assumed to be efficient in their production initially, i.e. not 

on the PPF. Reasons for inefficient production, e.g. not producing at lowest unit cost or 

not investing enough in research and development, may be due to low competition in 

the market, which is likely to occur in a monopoly or oligopoly. This means that a 

correctly executed policy could make the production of the ordinary good more efficient 

by innovating production of the environmental good, e.g. better handling of waste and 

harmful input factors or improvement of the production process that leads to reduced 

costs (Brännlund, 2007). 
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The reason for innovation is a result of the fact that the firm must abide to the given 

restrictions, i.e. either take the costs that come from ignoring, e.g. fines, or invest in 

research and development to minimise policy-associated costs over time. When the firm 

is innovating, due to increased environmental requirements, it is not that farfetched to 

assume that they also innovate the production of the ordinary good simultaneously. This 

is illustrated in the right graph, where increased environmental requirements lead to a 

shift in the PPF. The production of either the ordinary good or the environmental good 

increases, without the other being negatively affected, and positive effects on 

competitiveness are achieved. Thus, the overall production can increase. 

 

The Porter Hypothesis states that the introduction of environmental policies could 

actually lead to strengthened competitiveness, but this is not true for every individual 

firm. The policy must be constructed in a way that enables competitiveness, which 

Brännlund (2007) refers to as a preventive, non-technology bound and incentives-

structure based policy. According to Porter and van der Linde (1995) there are two 

positive effects, which can be achieved by a correctly executed policy, as shown to the 

right in Figure 1 above. The first one is the revelation of inefficiencies within the 

company, which results in production closer to the PPF. The second aspect is 

innovation, which leads to producing more of each good and consequently the PPF is 

shifted outwards. However, these can only be achieved through a flexible environmental 

policy (Söderholm, 2012).  

 

Söderholm (2012) further discusses the meaning of a flexible environmental policy, as a 

policy that is designed to make the firms the deciders of what is the most cost-effective 

solution for emission reduction. Policies that force companies into technology 

installations or require a certain amount of abatement are examples of non-flexible 

policies, whereas policies such as carbon taxes or emissions trading schemes are 

examples of flexible policies. 

 

In conclusion, the Porter Hypothesis states that the presence of an environmental policy 

could have positive effects as well as negative effects on firm competitiveness. On the 

one hand, policies are often associated with higher costs for the individual firms but on 

the other hand, it can also enhance the firm’s production overall. The enhancement of 

the production is only possible when the policy extracts inefficiencies in the firm’s 
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production and/or when innovations occur in the core production, as an effect of the 

production of cleaner emissions. The potential positive effects, or the potential 

devastating effects for the firm as a result of policies, are more likely in specific 

industries and could lead to structural changes. 

 

3.1.2 Potential structural changes 

Firms’ and/or industries’ competitiveness can be affected negatively by environmental 

policies, although some firms/industries are less affected by policies. Some 

firms/industries have a higher share of their production that is dependent on 

environmentally unfriendly emissions and thus, are more affected by environmental 

policies. Due to this fact, firms in some industries, e.g. paper and pulp, have relatively 

higher competitiveness compared to firms in other industries, such as steel mills or 

mineral mining. The paper industry is, for example, both winners and losers of this 

policy since they use renewable resources (forest) in their production but also have 

carbon dioxide emissions. The steel industry, on the other hand, is apparent losers since 

they use finite resources in their production while they also emit a lot of carbon dioxide. 

Since many environmental policies affect a lot of different firms and industries at the 

same time, this can result in certain firms increasing their competitiveness relatively 

(Brännlund, 2007). 

 

3.2 Reactions on the stock market 

The Efficient Market Hypothesis (EMH) was first introduced by Eugene Fama in the 

article “Efficient Capital Markets: A review of theory and empirical work”. According 

to Fama (1970) an efficient market reflects all available information and because of this, 

investors on the stock market can make no abnormal profits, except for by chance. 

Since the methodology of which this study relies upon is based on the theory of 

efficient markets, it is natural to describe the underlying foundation of those 

assumptions. 

 

Fama (1970) mentions three different types of efficient markets. Firstly, the “weakly 

efficient market” is described as the weakest form of efficiency, which means that 

information consists of historical stock prices only. Secondly, Fama refers to the “semi-

strong efficient market”, meaning that information is based on historical stock prices as 

well as all publicly available information, e.g. annual reports and events affecting 
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companies and their market value. Lastly, the “strongly efficient market“ is referred to 

as the strongest form of market efficiency, meaning that historical stock prices are 

reflected in the information and that specific groups, e.g. some investors, have 

monopolistic accessibility to important information that has not yet reached the public. 

This type of information is also called private information. A part from private 

information, the strong form of market efficiency also consists of all other publicly 

available information.  

 

All three forms of market efficiencies are built upon the definition “random walk”, 

meaning that the possibilities of good news or bad news to be released are equal. In this 

study, good news are either that firms have surplus of allowances or they have enough 

but have reduced their emissions. Bad news are the opposite, i.e. either deficit of 

allowances or have increased their emissions. The idea behind efficient market’s 

reaction to news is illustrated in Figure 2. 

 

 

 

 

 

 

 

 

 

Figure 2. Reactions on the stock market when releasing news 

Source: Revised from SlideShare (2010). 

 

The figure above shows that the price of the stock (PS) quickly adjusts to the new value 

when news are released, if the assumption of efficient markets is prevailing. As can be 

observed, the idea is that over time (t) the stock price should only be affected when new 

information is released. At this date the outcome of the information can also reveal the 

effect on firm value, i.e. if positive news are released the stock price will rise, hence 

increased firm value, and vice versa. 
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3.3 Theory discussion 

The Porter Hypothesis explains, at least theoretically, why a firm’s value could be 

enhanced even though it is affected by a cost-increasing policy, in contrary to what is 

traditionally seen as the effects of such policies. Although this is under the assumption 

that the prevailing policy is of the flexible kind, which the European Union Emissions 

Trading Scheme is an example of. At least with the assumption that when the amount of 

allowances are set, it is up to each firm to make the most of it themselves. It is under 

these circumstances that the allowance trading will, hopefully, show results on firm 

value. Since the Porter Hypothesis states that a correctly executed environmental policy 

could enhance firm value through increased competitiveness, as well as negative effects, 

it is crucial for each firm to act upon the conditions given. This is the underlying 

assumption of the following hypothesis, which will be either corroborated or rejected in 

this study. 

 

The release of information about individual firms’ 

levels of emissions and allowances will affect the firm’s value. 

 

To test this hypothesis, an event study is a helpful tool. Event studies rely on the 

assumption of a semi-strong efficient market, i.e. historical stock prices and publicly 

known information determine the investors’ valuation of the company. If the 

assumption of weakly efficient markets prevails, the effects of information release 

would be none or very small since the fluctuations in the stock would then be only due 

to historical prices. Furthermore, under the assumptions of strongly efficient markets, 

the rise or fall in the stock price would occur earlier due to some investors’ knowledge 

of the information beforehand. According to the semi-strong efficient market theory, on 

which this study relies upon, there should be a reaction on the day of the event that can 

be associated with either positive or negative news. The methodology will be further 

discussed in the following chapter. 
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CHAPTER 4 

METHODOLOGY: AN EVENT STUDY APPROACH 

 

 

 

 

In this chapter, the chosen methodology, event study, will be explained and discussed. 

This will be done with a description of the aspects and in some cases the assumptions 

made are discussed. Also, the chosen case, European Union Emissions Trading Scheme 

(EU ETS), will be explained and discussed. 

 

4.1 Introduction to event studies 

An event study is a statistical method that lies upon the assumption of the EMH, which 

is discussed in the previous chapter. According to MacKinlay (1997), an event study is 

a method to measure the value of a firm by analysing stock prices. The idea is to, by 

comparing normal market return and the actual return on a stock, draw conclusions 

about effects on firm value following an event, such as mergers and announcements of 

macroeconomic variables. This is thus a valid way to measure what happens to the firm 

value due to the knowledge of emission levels amongst firms affected by the EU ETS. 

 

Even if the event study methodology is conventional and widely used, there are other 

approaches to conduct this study. This includes, amongst other methodologies, Tobin’s 

q, quantile regression and various valuation models. These have been used in previous 

research to address this type of problem and thus, are legitimate alternatives. Tobin’s q 

is, for example, an alternative to the event study methodology and quantile regression is 

an alternative to ordinary least squares, which is applied in event studies. 

 

Since Tobin’s q is defined as a value-to-asset ratio, it has the advantage of comparing 

firms’ value to each other. However, this also entails that the value of the assets must be 

valued correctly, which is difficult in cases where firms have a lot of immaterial assets 

(Bhagat & Jefferis, 2002). According to Koenker (2005), quantile regression is a 

methodology that is more comprehensive than the ordinary least squares, but since it is 

more focused on the mathematical aspects it is not necessary in this study because of the 

relatively simple calculations in the present study. Therefore, the event study 
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methodology is the most relevant and, according to previous literature, most commonly 

used approach to this type of study. 

 

4.2 The case of the European Union Emissions Trading Scheme 

According to the European Commission (2017), the EU ETS is a cap-and-trade system 

where the price of carbon dioxide, i.e. emission allowances, is determined through 

trading on the open market. The supply of the emission allowances is provided by the 

European Union, which also determines what companies will get the free allocation of 

allowances. The 30th of March, affected firms have to report their number of allowances 

as well as their total emissions for the previous year. This is then followed by a month 

of trading possibilities, until the 31st of April, to cover up potential deficit or sell/save 

potential surplus of the allowances. This is a reason for increased or decreased demand 

for the allowances, which can be tracked through the price of carbon dioxide. In Figure 

3 follows a graph of the daily allowance price history during April every year of the 

elapsed period of phase 3, between 2014 and 2016. 

 

 

Figure 3. EU ETS emissions price history in April 2014-2016 

Source: European Energy Exchange (EEX). 

 

As can be observed in Figure 3, the general trend of the carbon dioxide price is positive 

during this month. The most obvious sign is the price movements of April 2016, where 

the price was somewhat stable during approximately two thirds of the month but then, 

20th of April, it began its journey upwards and increased almost 24 per cent over the 

course of one week. This can be explained by the fact that the deadline of turning over 
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allowances for the emissions is approaching, before the firms get subject to hefty fines. 

Since there is such a dramatic increase in the price of the allowances for the year 2016, 

it may be of interest to see if this trend is continuing after the deadline. In Figure 4, the 

price of the allowances for April and May in 2016 are presented. 

 

 

Figure 4. EU ETS emissions price history in April 2016 – May 2016 

Source: European Energy Exchange (EEX). 

 

As can be observed in Figure 4 above, the trend of increasing prices a couple of weeks 

before the deadline for overturning the emission allowances and the verified emissions 

ends with the deadline. After the deadline the price of the allowances decreases 

drastically and stabilises closer to the initial price that persisted in the first half of April 

2016. Throughout May 2016 the price is not as volatile as before the deadline. 

 

The reason behind the choice of EU ETS phase 3 is due to the fact that this is the first 

period of the system where the main means of distributing the allowances have been 

through auctions and not free allocations. The year 2013 was also the first time where 

the cap was set for the entire European Union, instead of nation specific levels 

(European Commission, 2017). In Figure 5 follows a graph of the history of free 

allocation of the allowances, as well as emissions history.  
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Figure 5. Free allowances and actual emissions of carbon dioxide (million tonnes) 

Source: European Environment Agency (2016). 

 

As shown in Figure 5, there is a remarkably large difference in the number of free 

allowances from 2013 and forward. The grey bars represent all of the carbon dioxide 

emissions within the EU ETS, while the black bars represent the total number of freely 

allocated allowances. The remaining allowances were auctioned out by the EU ETS to 

needing firms, from 2013 onwards.  

 

The reasons behind auctioning the allowances initially have two components. Firstly, it 

provides an income source for the government/authority that provides them, which 

enables the government to ease up on other taxes that is seen as less harmful. For 

instance, increased income from environmental regulations can be used to decrease 

taxation on labour (Naturvårdsverket, 2005). Secondly, it is viewed as the fairest means 

of distributing the allowances since it provides fair competition between incumbents 

and new entrants. Summarised, auctioning of allowances, instead of emitting them for 

free, is economically efficient (Bohm, 2005).  

 

4.3 Model specification 

This study will focus on the day of which the compilation of the firms’ emissions is 

published, the 15th of May, every year between 2014 and 2016. According to Henderson 

(1990) an event window must be defined as the period of which the abnormal returns 

0

500000

1000000

1500000

2000000

2500000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Freely
allocated
allowances
Verified
emissions



23 

 

will be measured. The event window in this study will be ten trading days before and 

ten trading days after the day of the event, as well as the actual date of the event, i.e. 21 

days in total. This since it is important to capture any slowly moving fluctuations 

occurred by the event, but it cannot be too long as to accidently capture other events that 

are irrelevant. According to Weston (2002), using a 21-day event window is widely 

used and is therefore the basis on the event window used in this study. The time period 

and event window is illustrated in Figure 6. 

 

 

Figure 6. Definition of the event window 

Source: MacKinlay (1997). 

 

In figure 6, t1 is the start of the event window, 0 is the event day and t2 is the end of the 

event window. The time period between t1 and t2 is therefore 21 days. t0 is the start of 

the estimation window and t3 is the time after the event window. 

 

The first step was to define the event and event window; the second is to choose 

relevant stocks to analyse. The stocks are selected since they are, firstly, the largest 

emitting companies of carbon dioxide in Sweden (Naturvårdsverket, 2016) and 

secondly, listed on the Swedish, Finnish or German stock markets. The ten chosen firms 

(presented in the data chapter) the data will be collected for, both daily closing prices on 

the stocks during the event window as well as the levels of emissions and allowances, 

are based on the Swedish Environmental Protection Agency’s (Swedish EPA) 

publication. This is for the purpose of comparing the abnormal returns with either 

surplus or deficit of emission allowances, i.e. examine if the levels of emission 

allowances can explain the possible reactions. 
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To be able to examine if there are any abnormal returns, a comparison between the 

actual returns and the reasonable returns has to be made. This is done by using one of 

the four most frequently used comparable variables, which are either the “constant mean 

return model”, the “market model (MM)”, the “Capital Asset Pricing Model (CAPM)” 

or the “index model (IM)” (Cable and Holland, 1999). These will be explained shortly 

and discussed below. 

 

The constant mean return model is the simplest way of measuring normal returns and is 

defined as  

 

𝑅𝑖𝑡 =  𝜇𝑖 +  𝜀𝑖𝑡      (1) 

E (𝜀𝑖𝑡) = 0 var (𝜀𝑖𝑡) = 𝜎𝜀𝑖
2   

 

where 𝑅𝑖𝑡 is the return on the ith stock at time period t, µi is the mean return for the ith 

stock and 𝜀𝑖𝑡  is the disturbance term of the ith stock for time period t. Despite the 

simplicity in this model, it has historically shown rather accurate measures when 

estimating the normal return of a stock (MacKinlay, 1997). 

 

The market model, on the other hand, is a more sophisticated model to measure normal 

returns in relationship to the market portfolio and is defined as  

 

𝑅𝑖𝑡 =  𝛼𝑖 +  𝛽𝑖𝑅𝑚𝑡 +  𝜀𝑖𝑡    (2) 

E (𝜀𝑖𝑡) = 0 var (𝜀𝑖𝑡) = 𝜎𝜀𝑖
2   

 

where 𝑅𝑖𝑡 is the return on the ith stock at time period t, 𝑅𝑚𝑡 is the return on the market 

portfolio at time period t, 𝜀𝑖𝑡 is the disturbance term of the ith stock for time period t and 

𝛼𝑖 and 𝛽𝑖 are the parameters of the model (MacKinlay, 1997). The parameters of the 

model are estimated through Ordinary least squares (OLS). 

 

According to Cable and Holland (1999) the index model is a simpler version of the 

market model, which assumes that 𝑅𝑖𝑡 =  𝑅𝑚𝑡 and therefore also assumes that 𝛼𝑖  = 0 

and 𝛽𝑖 = 1. This implies that all stocks typically follow the market portfolio and give no 

room for firm or industry specific characteristics. 
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According to MacKinlay (1997) CAPM is an economic model, which is calculated by 

taking the covariance of the market portfolio into consideration and is an equilibrium 

model. It has the advantage of setting restrictions to the model, but has not proven to be 

worthwhile and will as a result not be given any more room in the present study. 

 

As a result of the information discussed above, the CAPM will be excluded due to the 

absence in modern event studies. The index model is also excluded since it 

oversimplifies the fluctuations that are present in individual stocks. This leads to two 

remaining similar models that are currently widely used; the constant mean return 

model and the market model. Due to the market model’s statistical and economical 

connection it will be the model used in this paper. 

 

To examine the event, a testing framework has to be established. In this study the null 

hypothesis will be as follows: 

 

The level of a firm’s EU ETS emission 

allowances will not affect the firm’s value. 

 

During the course of this study, the aim is to test whether the null hypothesis can be 

rejected or not. This will be accomplished by calculating for the stock specific abnormal 

returns, which is followed by an aggregation of the abnormal returns over time. This is 

for the purpose of achieving the event window’s return on the stock, which is used to 

compare for the normal return that would have been during the timeframe. The 

abnormal returns will be calculated, and are defined as 

 

𝐴𝑅𝑖𝑡 =  𝑅𝑖𝑡 − 𝐸[𝑅𝑖𝑡|𝑋𝑡]    (3) 

 

where 𝐴𝑅𝑖𝑡 is the abnormal return for the ith stock for time period t, 𝑅𝑖𝑡 is the return on 

the ith stock for time period t and 𝐸[𝑅𝑖𝑡|𝑋𝑡] is the expected return (normal return) of the 

ith stock for time period t (MacKinlay, 1997). The expected return of the stock is seen as 

the general movement of the market, i.e. index with consideration to industry and/or 

firm specific movements in this case. Lastly, the cumulative abnormal returns will be 

calculated, which is defined as 
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𝐶𝐴𝑅(𝑡1, 𝑡2) =  ∑ 𝐴𝑅𝑖𝑡
𝑡2
𝑡=𝑡1

    (4) 

 

where 𝐶𝐴𝑅(𝑡1, 𝑡2) is the cumulative abnormal return over the event window (Klassen & 

McLaughlin, 1996). 

 

4.4 Model discussion 

There are some problems that could arise when conducting an event study. For example, 

the event window can be too long as to accidently capture other events that will either 

increase the effect on the returns or even out the returns as to diminish the effect. This is 

why the event window will be narrow, but to be able to catch anything at all it cannot be 

too narrow. Another concern may be over- or underestimation of the event from the 

market, e.g. the share price rises five per cent during one day following the news about 

increased emission reduction even though the actual enhance in firm value would have 

been only three per cent, which is calculated several days later (Klassen & McLaughlin, 

1996). The effects of over- or underestimation can be observed in Figure 7. 

 

 

Figure 7. Over- and underestimation on the stock market 

Source: Revised from SlideShare (2010). 

 

Due to overreaction, the abnormal profits or losses can be valued too highly, whereas an 

underreaction can lead to insignificant results. However, over time (t) the stock price 

(Ps) will converge to the right level of valuation. Even though this is the case, it must be 

taken into consideration when executing an event study. 

 

The possibility of the semi-strong efficient market hypothesis (EMH) not holding 

makes the outcome of the event a bit different. If, for example, the market would be 

t 

PS 

Event day 

Underreaction 

Overreaction 
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under the assumption of weak EMH, there would be no event to study since the release 

of new information would not affect the stock price. If, on the other hand, the market 

would be under the assumption of strong EMH, there would be a reaction to the stock 

price much earlier than the day of the event due to insider information. This is the 

largest concern to take into consideration in our case, since there might be a slight risk 

that some investors already know the levels of emissions and allowances. 

 

When evaluating all of these potential disturbances in the methodology, some measures 

must be implemented to minimise the risk of them occurring. The problem of over- or 

underreactions on the stock market will be handled through the length of the event 

window, which will also minimise the problem with capturing irrelevant events. Some 

events, such as dividend days and quarterly company reports, can in some cases be 

tracked down and adjusted for. The trouble that might occur with possible insider 

information is difficult to evade, but since the semi-strong efficient market assumption 

is prevailing during this study it will at least test whether or not significant results can 

be derived from this assumption. Taking these potential problems into account, the 

event study methodology is still a valid approach when studying changes in firm value. 
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CHAPTER 5 

DATA DEFINITIONS, SOURCES AND DESCRIPTIVES 

 

 

 

 

In this chapter, the sources for the data collection as well as potential problems 

regarding these are presented and discussed. Results from the different calculations as 

well as some descriptions of them are presented below. The data mainly includes daily 

closing prices on the stocks and indices, but also some information from the Swedish 

Environmental Protection Agency. 

 

5.1 Data sources 

For the choice of firms to study, the Swedish Environmental Protection Agency 

(Swedish EPA) has been the main source of information. Every year, the 15th of May, 

the Swedish EPA releases a report including the carbon dioxide emitting companies in 

Sweden. Unfortunately, these reports were not the easiest to find, it requires a fair 

amount of searching through the website before finding these reports. This might be a 

problem for the results in the present study since the reports from the Swedish EPA are 

not published very openly to the public. The concern lies in the problem that the public 

must actively search for this report since it is not advertised or distributed to the public. 

 

Another concern regarding the effects on the stock returns is the validity of the Efficient 

Market Hypothesis (EMH). The EMH has in later years been criticised by behavioural 

economists and others since, according to them, far from all markets follow news 

rationally and that there are other components that causes fluctuations in the market 

(Malkiel, 2003; Rubinstein, 2001). According to Malkiel (2003), the strongest 

assumption according to EMH that is difficult to grasp is that yesterday’s news will not 

affect today’s stock return. However, according to Sewell (2011), there are no better 

alternative for the EMH yet, which makes it rather rational underlying assumptions 

when performing an event study.  

 

The reports, apart from listing the emitting firms, compile what each firm’s emission 

levels and amounts of allowances are for the previous year. These reports have therefore 



29 

 

been the main means of choosing relevant firms to analyse. This since they have been 

included in this study due to their emissions of carbon dioxide as well as their presence 

on European stock exchanges, which include Stockholm Stock Exchange (OMX 

Stockholm), Helsinki Stock Exchange (OMX Helsinki) and the Frankfurt Stock 

Exchange (Frankfurter Börse). Table 3 displays the relevant stocks for this study and in 

what industry the respective firms are active. 

 

Table 3: List of firms to study. 

Firm Country Stock Industry 

BillerudKorsnäs Sweden BillerudKorsnäs Paper 

Boliden Sweden Boliden Metal/mineral 

E.ON Germany E.ON SE Energy 

Fortum corporation Finland Fortum Oyj Energy 

Holmen Sweden Holmen B Paper, forest 

Metsä Board Finland Metsä Board B Paper 

Outokumpu Finland Outokumpu Steel 

SCA Sweden SCA B Paper, forest 

SSAB Sweden SSAB A Steel 

Stora Enso Finland Stora Enso R Paper 

 

The obvious majority in paper and forest companies are motivated by the fact that it is a 

large industry in both Sweden and Finland. The choice between A- or B-series stocks 

(or R in Finland) is based on whichever is the most actively traded on the market, since 

liquidity makes it more reliable when it comes to asserting the correct value. 

 

For the collection of stock prices and indices for the Swedish and Finnish stocks, 

Nasdaq OMX Nordic’s website has been used. These include daily closing prices for 

the event window for the purpose of calculating daily returns on the stocks and indices. 

The indices used for the Swedish and Finnish stocks are OMX Stockholm Price Index 

(OMXSPI) and OMX Helsinki Price Index (OMXHPI), since they are the widest in 

these countries. The reason behind the choice of these broad price indices is that some 

of the firms analysed are not included in the narrower OMXS30 and OMXH25, which 

are only the 30 respectively 25 most traded stocks on the stock exchanges. 

 

When it comes to the German stock, E.ON SE, the website that belongs to Frankfurter 

Börse has been used for the daily closing prices of the stock. This is also where the 

daily closing prices for the event window of the index Deutscher Aktienindex (DAX30) 

has been collected. The reason behind the choice of this narrow index, the 30 most 
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traded on the German Stock Exchange, is due to the fact that E.ON is included in this 

index and therefore should be the fairest means of comparing the E.ON stock’s 

expected return (normal return). 

 

For the Swedish and Finnish stocks and indices, the daily closing prices of every trading 

day between the dates 2014-04-29 – 2014-05-30, 2015-04-28 – 2015-05-29 and 2016-

04-28 – 2016-05-30 are collected for the purpose of calculating daily returns on the 

shares/indices for the 21-day event window. The same procedure applies for the 

German stock and index, but for the dates 2014-04-29 – 2014-05-29, 2015-04-29 – 

2015-06-01 and 2016-04-29 – 2016-05-31 since Germany has fewer holidays than 

Sweden and Finland. The reason behind the extra day in the beginning is because the 

daily return is in relation to the closing price of the day before the day of interest. 

However, the event window is still 21 days since that is what is left after the calculation 

for the daily returns. The daily return is defined as follows, 

 

𝑅𝑖𝑡 =  
𝐶𝑃𝑖𝑡− 𝐶𝑃𝑖(𝑡−1)

𝐶𝑃𝑖(𝑡−1)
     (5) 

 

where 𝑅𝑖𝑡 is the return on the ith stock at time t, 𝐶𝑃𝑖𝑡 is the closing price for the ith stock 

at time t and 𝐶𝑃𝑖(𝑡−1) is the closing price of the ith stock at the day before time t. The 

reason behind the use of percentage instead of nominal prices is because this enables 

relative comparison between index and share prices, as well as comparisons across 

different currencies. 

 

5.2 Price history of the stocks 

For the purpose of understanding the time frame and event window, Figure 8 shows the 

daily closing prices for the individual firms between the years 2014 and 2016. These are 

for the entire time period, although the event windows used in this study are displayed 

as the three periods in between the lines in each figure. This is for the purpose of getting 

an overview of the potential effects of the policy and its reports. 
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Figure 8. Daily closing prices for the ten relevant stocks, 2014-2016 

Source: Nasdaq OMX Nordic & Börse Frankfurt. 
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As can be observed in the first graph in Figure 8, there is no apparent trend breaking 

behaviour in the event window 2014 and 2016 for the stock of BillerudKorsnäs. 

However, there is a potential event occurring for the time frame in 2015. As can be seen 

in the figure for Boliden’s stock price, there seems to be no event in 2014 affecting the 

firm value. In contrary, there are potential trend-changing events in 2015 and 2016. For 

the daily share prices of the E.ON stock, there are potential occurrences for every year. 

These, however, could be the usual volatility of the stock, which will be tested by 

calculating the abnormal returns further down in this paper. 

 

For the stock of Fortum, there is only one of the event windows that seem to show any 

kind of particular movement, which is in 2014, where there is a potential trend break 

that can be observed. At a closer glance, an upward going trend can be distinguished 

which then, somewhere in the middle, is broken and a slight movement down is 

observed before the price continues upwards after the event window. Holmen’s share 

price can be observed as rather non-eventful, although at a closer look there is at least 

some sort of event occurring in the event window, specified above, for 2015. For the 

year 2014, the stock of Metsä Board was quite stable and no apparent events can be 

observed. However, there are slight chances for abnormal profits or losses in 2015 and 

2016 since the share price fluctuated more at this time. Whether or not this is significant 

price changes will be determined later in this paper. 

 

Compared to previously discussed share price changes, the stock of Outokumpu has a 

more interesting volatility. The price varies a lot over the course of these three years 

shown above, although it is difficult to determine if there are any abnormal returns on 

the stock at the time of the event windows. This is where the use of comparison to the 

index and calculations of alpha- and beta values are useful strategies to analyse possible 

occurrences. As for the stock of SCA, there seems to be no events that interfere with the 

general trend. However, since alpha- and beta values will be calculated there is a chance 

that any abnormal returns can be observed for this particular stock. 

 

For the share price of SSAB, there is at least some activity in the event window for the 

year 2016. As for the other years, not much can be derived from this simple price 

presentation over a three-year period. The last firm, Stora Enso, seems to have 

interesting data to offer since some type of activity can be observed the year 2015. 
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Moreover, there are price changes in the other two periods as well, around the event 

day, which can be potential occurrences due to the release of the reports. 

 

To summarise the above figure, there are times at which the movement in the share 

prices cannot directly be connected to the trend in said stocks. This is interesting when 

there is an event occurring at the time of the unexplained movements and therefore 

calculations for any abnormal returns on the stock prices can be derived from the event 

studied. This is especially true for some firms, which in turn have emission and 

allowance levels that are not expected by the market. For instance, BillerudKorsnäs had 

a large amount of surplus in 2015 and it was also a year where there seem to be a 

positive break in the trend for the share price. Also, Holmen had in the year 2014 a large 

surplus of their allowances that could explain the increased value of the company as the 

share price increased somewhere in the middle of the event window and then stabilised. 

Each firm’s emission allowance levels are presented in Appendix A. 

 

Even though some of the firms show a positive or negative trend break in the stock 

price, there might be other explanatory factors. The reasons could be other events 

interfering or the volatility of the stock is high and thus, there is no guarantee for an 

effect due to the emission reports. Other possible events that could have occurred during 

the time frame will be discussed in the following subchapter. 

 

5.3 Interfering events 

Since there are other events that could occur during the specified event window, the 

scan for some of the most common events that affect stock prices is in order. These 

include events such as ex-dividend dates1, yearly/quarterly reports or harmful/positive 

news about the specific firms. 

 

More specifically, BillerudKorsnäs had two events, aside from ex-dividend dates, which 

occurred during the event window. These were the yearly report, which were published 

the 10th of May, and a fine of 30 thousand Swedish crowns, which were acknowledged 

the 15th of May (BillerudKorsnäs, 2015; Finansinspektionen, 2014). However, these 

ought to have no significant impact on the share price of BillerudKorsnäs’ stock since 

                                                
1 Ex-dividend dates are the days that the stocks are traded without the right to the next dividend payout. 
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they are relatively small events. An event that is much more important to take into 

consideration is the day of the ex-dividends, which, according to Avanza, occurred in 

May every year between 2014 and 2016. Table 4 is a presentation of the ex-dividend 

dates for BillerudKorsnäs. 

 

Table 4: Ex-dividend dates for BillerudKorsnäs. 

Year 2014 2015 2016 

Date 7th May 6th May 11th May 

Amount (SEK) 2,25 3,15 4,25 

Source: Avanza. 

 

Furthermore, the 15th of May an insider of Boliden bought shares in the company for 

about 60 thousand Swedish crowns (Aktiespararna, 2015). This amount is quite 

insignificant to the stock trading, due to the relatively small amount, but may signal 

positive news to the investors. Although, Boliden has their ex-dividend date in May 

every year, 2014-2016, which might be of more significance for the price changes 

(Avanza). The dates of which the stock is traded without the right to the dividends 

payout is when, according to EMH, the price decreases by the same amount. This needs 

to be taken into consideration when analysing the returns on the stock market since this 

specific date is included in the event window and might affect the volatility of the stock. 

Table 5 is a presentation of the ex-dividend dates for Boliden. 

 

Table 5: Ex-dividend dates for Boliden. 

Year 2014 2015 2016 

Date 7th May 6th May 4th May 

Amount (SEK) 1,75 2,25 3,25 

Source: Avanza. 

 

Other firms that are affected by events during this time are Metsä Board, SCA, SSAB 

and Stora Enso. Metsä Board had two, rather insignificant, events that consist of a 

yearly report the 27th of May 2016 and the introduction of a new product the 13th of 

May 2014 (Metsä Board, 2017; Metsä Board, 2014). Furthermore, both SCA and SSAB 

had events that possibly affected the share prices for both firms. An event that occurred 

the 15th of May 2015 regarding SCA is the news about a possible bribery case (SVT, 

2015). Another event, that occurred the 30th of April 2015, is the release of SCA’s 

quarterly report that had much better news than anticipated (SCA, 2015). An event that 
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affected SSAB the 27th of May 2016 is the fact about an approval of terms for the new 

issue of shares, which let existing shareholders buy at an attractive price (Cicion, 2016). 

Stora Enso released their quarterly report for the first quarter 2016 the 28th of April 

2016. The following day, 29th of April, was their ex-dividend date, which was 0,33 Euro 

per share (Stora Enso, 2017a; Stora Enso, 2017b). 

 

When calculating for abnormal returns, these potentially interfering events need to be 

taken into account when examining the main event. Therefore, in some cases, the share 

prices are adjusted as to simulate that the event did not happen. For instance, when 

calculating the abnormal returns for Stora Enso, the dividend of 0,33 Euro per share is 

set back one day for the reason of excluding it from the event window and thereby 

lowering the volatility of the stock.  

 

In the following chapter, the calculations of abnormal returns at the day of the event 

(15th of May) and the event window will be presented. Also, an adjustment to the share 

prices, as discussed above, will be made for the purpose of potential deviant results. 
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CHAPTER 6 

EMPIRICAL RESULTS 

 

 

 

 

In this chapter, the results from the data discussed in the previous chapter will be 

presented thoroughly. Furthermore, a sensitivity analysis will be implemented for the 

purpose of testing the accuracy in the methodology. 

 

6.1 Determining the parameters 

To calculate the abnormal returns for the stocks, the daily returns of each stock are 

compared to the daily returns that would be the normal case. To know the normal case, 

a comparison of the stock’s return to an appropriate index’ return will be made with 

ordinary least squares regressions (OLS) to achieve the intercept and coefficients.  

 

When conducting the regressions, the daily returns of the stocks over a one-year period, 

the year before the events, are used as the dependent variable and the daily returns of 

the indices, for the same period, are used as the independent variable (Wårell, 2007). 

This results in estimations of the intercept (α) and coefficient (β) to use in the market 

model formula (formula 2, specified in chapter 4.3) to calculate the daily return of the 

individual stocks that would be the normal case. Below follows tables of the 

compilations from the regressions. 

 

Table 6: Parameter estimates for 2013. 

Firm α β  R2 Durbin-

Watson 

BillerudKorsnäs 0,0003 1,1145 (9,15) 0,2532 2,07 

Boliden -0,0019 1,3319 (11,93) 0,3656 1,91 

E.ON -0,0009 0,8303 (8,95) 0,2428 1,92 

Fortum 0,0001 0,6349 (7,85) 0,1995 1,99 

Holmen 0,0002 0,6684 (8,43) 0,2234 2,24 

Metsä Board 0,0006 1,0134 (9,37) 0,2621 2,27 

Outokumpu -0,0039 1,7798 (8,40) 0,2224 2,10 

SCA 0,0006 1,0613 (11,63) 0,3537 1,90 

SSAB -0,0014 1,0725 (9,89) 0,2838 1,77 

Stora Enso 0,0002 1,3073 (15,32) 0,4874 2,05 

T-values are presented in parenthesis. 
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Table 7: Parameter estimates for 2014. 

Firm α β  R2 Durbin-

Watson 

BillerudKorsnäs 0,0008 1,2081 (16,11) 0,5135 2,23 

Boliden 0,0005 1,1818 (12,85) 0,4015 1,92 

E.ON 0,0002 1,0210 (17,47) 0,5506 1,91 

Fortum 0,0002 0,8313 (12,21) 0,3763 1,86 

Holmen 0,0002 0,8417 (13,47) 0,4244 2,13 

Metsä Board 0,0012 1,0368 (10,71) 0,3172 1,99 

Outokumpu 0,0015 1,6372 (6,78) 0,1567 1,72 

SCA -0,0009 0,7975 (11,40) 0,3458 2,08 

SSAB -0,0008 1,3266 (11,12) 0,3346 1,88 

Stora Enso -0,0002 1,4847 (17,81) 0,5621 2,37 

T-values are presented in parenthesis. 

 

Table 8: Parameter estimates for 2015. 

Firm α β  R2 Durbin-

Watson 

BillerudKorsnäs 0,0011 1,0787 (19,49) 0,6051 1,99 

Boliden 0,0004 1,5437 (13,92) 0,4385 2,27 

E.ON -0,002 0,9904 (13,73) 0,43 2,10 

Fortum -0,0013 0,8642 (13,11) 0,4093 1,89 

Holmen -0,0003 0,7753 (13,14) 0,4106 2,03 

Metsä Board 0,0014 1,0644 (13,33) 0,4173 2,05 

Outokumpu -0,0023 2,0041 (10,41) 0,3041 1,82 

SCA 0,0014 0,9781 (14,31) 0,4523 1,82 

SSAB -0,0028 1,4272 (10,61) 0,3121 1,70 

Stora Enso 0 1,3353 (19,71) 0,6104 1,86 

T-values are presented in parenthesis. 

 

All beta values from the tables above are statistically significant at the one per cent 

level, which suggests that these firms all follow the index with the multiplier specified. 

For instance, in year 2015 the stock Outokumpu would increase with two per cent if the 

index increased with one per cent and vice versa. This implies that firm or industry 

specific characteristics are accounted for when calculating the abnormal returns in the 

market model, as opposed to the index model where it is assumed that all stocks follow 

their respective index. The stocks of Outokumpu and Holmen are perfect examples for 

the use of the market model since these are two examples of each kind; one that is a lot 

more volatile than the market and one that is much less volatile than the market. 
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As can be observed in the tables above, none of the stocks suffer from autocorrelation2, 

although there is one stock (Stora Enso in 2014) that is undecided if the data suffers 

from autocorrelation or not, which can be read from the Durbin-Watson statistics. 

Furthermore, the R-squared (R2) are in between 0,16 and 0,61, which denotes that 16 to 

61 per cent of the variability is explained by the relationship between the stock and 

index returns. None of the alpha values are significant, which suggests that it is not 

possible to determine if the intercepts are separated from zero or not. 

 

6.2 Determining the abnormal returns 

To determine what the normal daily returns would be during this period, the alphas and 

betas from above will be used with the daily returns of the corresponding index, i.e. the 

market model formula (formula 2, from chapter 4.3). With knowledge of the normal 

case, the calculations for abnormal returns can be derived by using formula 3 from 

chapter 4.3. The results are presented in Table 9 (for tables and figures regarding 

abnormal returns for every day of the event window, see Appendix B). 

 

Table 9: Percentage abnormal returns at the event day, by company. 

Firm 2014 2015 2016 

BillerudKorsnäs -0,46 1,12 -0,47 

Boliden -1,08 1,04 2,38 

E.ON -1,26 -0,11 0,23 

Fortum 0,57 -0,72 0,68 

Holmen -0,23 0,49 1,18 

Metsä Board 0,02 1,69 -1,10 

Outokumpu -5,25 1,93 3,27 

SCA 0,85 -1,28 0,23 

SSAB -0,75 2,43 3,94 

Stora Enso -0,66 0,12 0,23 

 

None of the above abnormal returns are statistically significant at the ten per cent level. 

This may seem rather strange since some stocks (see Outokumpu and SSAB) have 

pretty hefty abnormal returns at the day of the event, although this is explained by the 

large standard deviations in these stock returns. Therefore another set of calculations are 

made where the share prices are adjusted for the known events during the event 

window, in a try to decrease the standard deviation.  

 

                                                
2 Autocorrelation is a problem, which can occur in time series data where the value is affected by its own 

historical value. 
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The method for adjusting the abnormal returns is managed by adjusting the closing 

prices and daily returns of the stocks that have interfering events. This is done by 

adding the dividend on the closing price for the remainder of the time frame for the 

firms that had ex-dividend dates during the event window, as to simulate it happening 

long after the event. For the stock of SSAB, the adjustment of the new issues of shares 

are done by calculating the dilution to the existing stocks and adding this to the daily 

return of the stock to simulate the event never happening. The event that occurred for 

the stock of SCA is managed by simply setting the daily return of the stock the day of 

this interfering event to zero, in a try to make it neutral for that specific day. Table 10 

displays the adjusted abnormal returns for the day of the event. 

 

Table 10: Adjusted percentage abnormal returns at the event day, by company. 

Firm 2014 2015 2016 

BillerudKorsnäs -0,46* 1,09* -0,48* 

Boliden -1,07* 1,02* 2,30* 

E.ON -1,26 -0,11 0,23 

Fortum 0,57 -0,72 0,68 

Holmen -0,23 0,49 1,18 

Metsä Board 0,02 1,69 -1,10 

Outokumpu -5,25 1,93 3,27 

SCA 0,85 -1,28* 0,23 

SSAB -0,75 2,43 3,94* 

Stora Enso -0,66 0,12 0,23* 

*Denotes the adjusted values. 

 

The daily abnormal returns have been adjusted for ex-dividend dates and news for the 

firms BillerudKorsnäs, Boliden, SCA, SSAB and Stora Enso. However, not much has 

changed, a part from a lower standard deviation and a few differences in decimals at the 

event date. The lowered standard deviation would mean a higher probability of the 

returns being statistically significant but unfortunately, there is still none statistically 

significant at the ten per cent level. 

 

The next step in an event study is to calculate the cumulative abnormal returns (CAR) 

for all firms by using formula 4 from chapter 4.3. This is for the purpose of examining 

if there are any general trends around the day of the event that can explain the outcome. 

The CAR have also, just as the abnormal returns above, been adjusted for the firms that 

had interfering events during this period. In Table 11, follows the CAR for the event 

window, with the adjusted CAR in parenthesis for the affected firms. 
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Table 11: Percentage cumulative abnormal returns for the event window. 

Firm 2014 2015 2016 

BillerudKorsnäs 2,31 (4,48) -3,52 (-1,44) -2,14 (1,08) 

Boliden -5,80 (-3,93) -5,14 (-3,95) 2,23 (4,37) 

E.ON 0,98 -6,51 0,49 

Fortum 7,01 -2,76 5,21 

Holmen 4,03 -8,88 0,54 

Metsä Board -2,61 2,07 -16,47 

Outokumpu 18,89 -20,55 -1,06 

SCA -0,34 13,27 (7,57) 0,03 

SSAB 13,89 -2,15 -39,81 (-12,41) 

Stora Enso -3,48 2,02 -7,48 (-3,51) 

The adjusted CAR is presented in parenthesis. 

 

The CAR show what the effects of an event are, i.e. how the firm value, through the 

stock market value, have changed around a certain event. In this particular case, there 

are four firms that stand out from the rest, which can be observed in the table above. 

These firms are Metsä Board (2016), Outokumpu (2014 and 2015), SCA (2015) and 

SSAB (2014 and 2016). All of the above mentioned firms have cumulative abnormal 

returns that exceed ten per cent, either positive or negative, which makes these firms 

particularly interesting when analysing the outcome of the event, i.e. the annual report 

from the Swedish Environmental Protection Agency (Swedish EPA). However, when 

adjusting for specific interfering events, the CAR for SCA decrease significantly. Since 

some of these firms have interesting CAR, these will be discussed and compared with 

the annual reports from the Swedish EPA in the next chapter. The reason behind the 

focus on the CAR instead of the abnormal returns on the day of the event is due to the 

lack of statistical significance in the abnormal returns for all affected firms on the day of 

the event. 

 

6.3 Main results 

The results from the regressions, that determined the parameters in the model, all 

showed significant beta values at the one per cent significance level. This enables 

further investigation by determining the normal returns during the event window for the 

firms. The difference between normal returns of the stocks and the actual returns of the 

stocks, result in abnormal returns. The abnormal returns were calculated by using the 

alpha- and beta values from the regressions, which showed no results that were 

statistically significant. However, when the cumulative abnormal returns (CAR) are 

analysed, there are four firms that stand out from the rest; Metsä Board (2016), 



42 

 

Outokumpu (2014 and 2015), SCA (2015) and SSAB (2014 and 2016). One of these 

firms, SCA, has significantly decreased its abnormal returns, when adjusting for 

interfering events. 

 

When the CAR are compared to what the reports (summarised in Appendix A) state 

about each firm, it can be observed that both Outokumpu and SSAB had a surplus of 

allowances in the year 2014, which is in line with the positive CAR for the period. A 

closer look at 2015 shows that Outokumpu had a negative CAR, which again supports 

the results from the report that stated Outokumpu was fined for their lack of emission 

allowances. SCA had a positive CAR for the same period and they had a large surplus 

of emission allowances, which is accordingly. However, when adjusting SCA’s stock 

return due to their positive interfering event, the CAR are almost halved, although still 

positive. Both Metsä Board and SSAB had large amounts of surplus of their emission 

allowances the year 2016. This is not in line with their rather large negative CAR, 

which still are quite negative for SSAB even after the adjustment for their negative 

interfering event. 

 

A closer look at each firm’s specific CAR, emissions and allowances, show that 

BillerudKorsnäs had a large surplus of their emission allowances every year during the 

three-year period. However, this is not represented in their CAR, meaning that there is 

no apparent connection. The CAR are marginally positive the year 2014 and slightly 

negative the following years and thus, does not follow what is logically assumed; an 

increase in firm value due to the large surplus of emission allowances. 

 

Boliden does not have any substantial surplus, nor do they have deficit, which would 

logically mean no apparent change in the stock returns for Boliden. However, there are 

nevertheless a distinguishable negative CAR for 2014 and 2015 and a positive CAR for 

2016. Thus, there seem to be no apparent connection. 

 

The emission allowances for E.ON are of evident surplus all of the years of EU ETS 

phase 3. The CAR are basically zero for the event window both 2014 and 2016, whereas 

2015 shows an evident decrease of the stock return for the event window. Consequently, 

there is no apparent reason for the stock return of E.ON SE to be affected by this event. 
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Fortum had a rather large surplus of emission allowances in 2014, which decreased 

substantially for the following year and ended up at a significant deficit in 2016. The 

CAR for Fortum’s stock over the event window show a positive return in 2014, a 

slightly negative return in 2015 and then a positive return in 2016. This result is thus not 

according to what would seem logical for the stock returns under these circumstances. 

 

The stock return of Holmen B shows positive CAR for 2014, followed by significantly 

negative CAR in 2015 and basically zero return the year 2016. This is however not 

reflecting their emission allowances, which were at a substantial surplus every year. 

Holmen does not seem to need any of their allowances, since they can bank almost 

everything. Consequently, there is no apparent connection between the abnormal returns 

of the stock and the firm’s allowance levels. 

 

Just as Holmen, Metsä Board does not seem to be very affected by this policy, since the 

firm can keep a substantial amount of surplus throughout the years. This can be 

observed in the CAR as well, except for the year 2016 where the CAR were 

significantly low. Thus, no connection can be derived with certainty. 

 

The firm Outokumpu had a close to non-existing surplus the year 2014, followed by a 

small deficit the year after. However, the year 2016 the firm had a substantial deficit, 

which implies a fine of over 2,3 million Euros for the overshooting emissions. This is 

also reflected in the CAR for the years 2014 and 2015, but not in 2016 where the CAR 

were close to zero. 

 

Just as other paper- and pulp firms, SCA had a large surplus of emission allowances 

every year. A closer look at the CAR for the stock suggests that this is anticipated in 

2014 and 2016, since the CAR is basically non-existent. However, 2015 shows another 

side with a substantial abnormal return for the period. 

 

The firm SSAB had a rather large surplus of their emission allowances for every year 

between 2014 and 2016. On the contrary, this is not reflected in the CAR for the stock 

since 2014 had a considerably large positive return, 2015 had basically zero abnormal 

returns and 2016 had a considerably large negative return. This implies that there seems 
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to be no connection between the amount of allowances and the stock returns for the 

firm. 

 

As mentioned before, paper- and pulp firms have generally large amounts of surplus 

and do not seem to be affected by the policy, the same applies to Stora Enso. This is 

reflected in the CAR for 2014 and 2015, where nothing happens. In contrary, 2016 was 

a year of rather large negative CAR for the stock of Stora Enso. However, this is not the 

case when adjusting for their ex-dividend date, which results in small CAR. 

 

To summarise, the paper industry seems to not be very affected as a whole by the 

policy. The industry that seems the most affected by the policy is the steel industry, 

which also has stocks with the CAR following this trend for at least some of the years. 

There are some cases where the CAR follow what the reports about emissions and 

allowances state, but this is far from all of the firms and years. There are no apparent 

connection overall for the firms’ emission allowance levels and their stock returns, 

which implies that the policy could be interpreted as having none to little effect on the 

firms’ valuation, in the form of stock returns. Hence, our null hypothesis cannot be 

rejected in favour of our alternative hypothesis. In Table 12, a summary of the main 

results is presented, which shows the connection between CAR and emission allowance 

levels. 

 

Table 12: Summary of main results. 

Firm Industry 2014 2015 2016 

BillerudKorsnäs Paper Connection No connection No connection 

Boliden Metal/mineral No connection No connection No connection 

E.ON Energy No connection No connection No connection 

Fortum Energy Connection Connection No connection 

Holmen Paper Connection No connection No connection 

Metsä Board Paper Connection Connection No connection 

Outokumpu Steel Connection Connection No connection 

SCA Paper No connection Connection No connection 

SSAB Steel Connection No connection No connection 

Stora Enso Paper No connection No connection No connection 

 

As can be observed in Table 12, none of the firms follow the outcome of their 

respective emission allowance levels the year 2016, although there seems to be some 

logical movements the year 2014 where six out of ten firms’ stock acts accordingly. The 

following year (2015) there are four stocks that acts accordingly, although three of them 
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are the same firms as previous year (Fortum, Metsä Board and Outokumpu), which 

essentially is one from each industry. 

 

6.4 Sensitivity analysis 

For the purpose of testing the validity in the results, a sensitivity analysis is in order. 

This can be done in several ways, for instance with a narrower/wider event window or a 

longer/shorter period in time. By summing up the abnormal returns for a narrower event 

window, the results can differ from the main results. The reason for a narrower event 

window is because this can more closely capture the effects around the event. The 

results are presented in Table 13. 

 

Table 13: Percentage cumulative abnormal returns 11-day event window. 

Firm 2014 2015 2016 

BillerudKorsnäs -2,60 (-2,63) 0,86 (0,72) -3,67 (-0,36) 

Boliden -0,75 (-0,77) 0,50 (0,43) 0,33 (0,22) 

E.ON 4,24 -3,59 1,28 

Fortum 3,45 -1,05 3,17 

Holmen 4,06 -7,18 1,12 

Metsä Board 0,28 5,98 -7,84 

Outokumpu -1,77 -13,09 4,63 

SCA 3,09 0,88 (0,88) 0,55 

SSAB 10,90 -9,51 -4,91 (-4,91) 

Stora Enso -1,38 -0,22 0,30 (0,30) 

The adjusted CAR is presented in parenthesis. 

 

As can be observed in Table 13, there are now only three interesting cumulative 

abnormal returns (Outokumpu 2015 and SSAB 2014 and 2015) and the adjusted CAR 

do not provide any new information. Of the three large CAR, one have occurred due to 

the narrower event window (SSAB 2015) the rest are only smaller versions of 

previously presented CAR. Three of the seemingly large CAR have vanished due to the 

narrower event window (Metsä Board 2016, Outokump 2014 and SSAB 2016). What is 

interesting to note is that the only remaining CAR are for the firms in the metal 

industry, while the two pulp- and paper mills have a significantly lower CAR. 

 

With further investigation, it can be observed that two out of the three remaining large 

CAR are according to the firm’s respective relative emission allowance levels and the 

third (SSAB 2015) is far off, which suggests no apparent connection. For instance, 

Outokumpu had a deficit of their emission allowances the year 2015 and also a large 

negative CAR. SSAB had a significant surplus every year between 2014 and 2016, but 
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the CAR for 2014 are the only one reflecting a connection, while the CAR for 2015 

show the opposite – a negative CAR with a positive emission allowance level. This 

implies that there is no certain connection between the emission allowance levels and 

the return on the stock market during the announcement of the reports. 

 

6.5 Industry comparison 

Since there are a sense of industry specific advantages and disadvantages with this 

environmental policy, a comparison between the industries can be made. Below follow 

tables of the firms divided into the three main industries; paper, metal and energy. 

These are then discussed briefly following each table, with concluding remarks on the 

findings later in this subchapter. 

 

Table 14: Percentage cumulative abnormal returns for paper. 

Firm 2014 2015 2016 

BillerudKorsnäs 2,31 (4,48) -3,52 (-1,44) -2,14 (1,08) 

Holmen 4,03 -8,88 0,54 

Metsä Board -2,61 2,07 -16,47 

SCA -0,34 13,27 (7,57) 0,03 

Stora Enso -3,48 2,02 -7,48 (-3,51) 

The adjusted CAR is presented in parenthesis. 

 

As can be observed in Table 14, the paper firms do generally not have high CAR before 

the adjustments, with the exception of Metsä Board the year 2016 and SCA the year 

2015. This stands for about 13 per cent of the total number of CAR in this industry and 

thus, no large effects from the reports in the paper industry. 

 

Table 15: Percentage cumulative abnormal returns for metal. 

Firm 2014 2015 2016 

Boliden -5,80 (-3,93) -5,14 (-3,95) 2,23 (4,37) 

Outokumpu 18,89 -20,55 -1,06 

SSAB 13,89 -2,15 -39,81 (-12,41) 

The adjusted CAR is presented in parenthesis. 

 

In contrary to the paper firms, the metal industry seems to have a higher number of 

large CAR, with a third of them being more than ten per cent during this period. This 

suggests that the metal and mineral industry is more affected by this policy. 
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Table 16: Percentage cumulative abnormal returns for energy. 

Firm 2014 2015 2016 

E.ON 0,98 -6,51 0,49 

Fortum 7,01 -2,76 5,21 

 

As can be observed in Table 16, none of the CAR are larger than ten per cent, indicating 

that the energy sector does not seem to be very affected by the reports. 

 

To summarise, the only industry that has any logical movements at all are the metal and 

mineral industry. Although, not even this industry is certain in the direction at which it 

should go according to the emissions and allowances. The other two industries, paper 

and energy, are apparently not affected by the reporting of their emissions and 

allowances, especially not the energy industry. What can be interesting for further 

investigation are the competitive advantages between the firms in their respective 

industry, this since previous research show a connection between competitive 

advantages and environmental policies. 

 

6.6 Competitive comparison 

Competitive advantages and disadvantages is, as mentioned in the theoretical 

framework, possible effects of an environmental policy. For the purpose of conducting a 

competition comparison between the firms in their respective industries, below follows 

a compilation of the firms’ specific CAR direction over the event windows as well as 

the state of their emission allowances in parenthesis. 

 

Table 17: Direction of CAR for paper. 

Firm 2014 2015 2016 

BillerudKorsnäs + (+) - (+) - (+) 

Holmen + (+) - (+) + (+) 

Metsä Board - (+) + (+) - (+) 

SCA - (+) + (+) + (+) 

Stora Enso - (+) + (+) - (+) 

The surplus (+) or deficit (-) of emission allowances are presented in parenthesis. 

 

When comparing the emission allowance accumulation for the paper firms, all of the 

firms either increase their surplus or stay at the same level over the years. This makes it 

rather difficult to localise any pattern in the CAR since all of them should have a 

positive development. 
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Table 18: Direction of CAR for metal. 

Firm 2014 2015 2016 

Boliden - (+) - (+) + (+) 

Outokumpu + (+) - (-) - (-) 

SSAB + (+) - (+) - (+) 

The surplus (+) or deficit (-) of emission allowances are presented in parenthesis. 

 

While Outokumpu’s CAR follow their emission allowance development quite well, 

there seems to be no competitive advantage for SSAB or Boliden in this case. For 

instance, SSAB had a large surplus every year with no substantial decrease in 

allowances. Boliden stayed at a level of keeping a large enough amount of allowances 

every year, i.e. neither a large surplus nor deficit. This should mean that at least SSAB 

would have a positive CAR for every year during the period, but as can be observed in 

the table above, it was only positive for the year 2014. 

 

Table 19: Direction of CAR for energy. 

Firm 2014 2015 2016 

E.ON + (+) - (+) + (+) 

Fortum + (+) - (+) + (-) 

The surplus (+) or deficit (-) of emission allowances are presented in parenthesis. 

 

As can be observed in Table 19, E.ON had a surplus of allowances the entire period. In 

fact the firm increased their surplus over the years, indicating a more focused 

environmental work for the better. Meanwhile, Fortum decreased their surplus 

substantially during the period and ended up at a rather large deficit 2016. This should 

indicate that E.ON has a competitive advantage compared to Fortum. However, this is 

not reflected in the CAR for the event windows, instead they follow each other at this 

point. Overall, there cannot be any distinct pattern observed in the results shown above 

for competitive advantages due to the emissions and levels of emission allowances. 
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CHAPTER 7 

DISCUSSION 

 

 

 

 

In this chapter, a discussion regarding the empirical results that were found as well as 

connections to previous studies will be presented. The connections to the theory about 

competitiveness and previous literature on effects of environmental news as well as 

previous literature on industry specific effects will be the main focus in this chapter. 

 

As mentioned in the theoretical framework earlier in this paper, there are certain firms 

that could draw benefits from this type of policy. These are the firms that, according to 

the Porter Hypothesis, are not producing at maximum efficiency and could therefore 

increase both the production of cleaner emissions and their core production through 

innovation. This implies that firms that manage their emissions well will be rewarded 

by higher production, if the potential inefficiencies are exposed. This will thereby 

increase the value of the successful firms and there will be a reaction on the stock 

market connected to affected firms, hence abnormal profits could be made following 

such announcements. It could also be possible that affected firms have both positive and 

negative effects due to the policy and therefore the effects are neutralised. 

 

When observing the results in chapter six, it is easy to come to the conclusion that 

nobody seems to be interested in the reports or the emissions. This can however be put 

into the perspective of the firms’ profits before and after fines that some firms are 

subject to due to this environmental policy. When comparing the fines of 100 Euro per 

ton carbon dioxide that is above the amount of emission allowances, there is for 

example a fine of over 17 million Euros for Fortum the year 2016. This, however, 

compared to their profits of 4 138 million Euros the same year, is only 0,42 per cent of 

their profits (for a complete list of the firms’ profits each year, see Appendix C). With 

regards to this comparison, the policy seems a bit weak and the only effects on the stock 

price should be according to the investors’ pressure on the firms to care about the 

environment. 
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Even though the fines seem a bit weak, there is a slight chance that the investors might 

care about the signal the firms send to the public about their environmental work. There 

are for instance large amounts of previous literature, discussed in chapter two, which 

suggest that there is a larger interest in firms that care about the environment rather than 

firms that do not. There are two studies discussed in this paper, by Yadav et al. (2015) 

and Khanna et al. (1998), that point at publications of “green rankings” or reports about 

toxic releases affecting the stock returns for the selected firms in the direction of “more 

green” leads to higher returns on the stocks and vice versa. This is however not 

consistent with our results, since there is no clear trend in either way; no firm stands out 

as environmentally friendly according to the investors and no firm stands out in the 

form of high costs due to the policy. The results are therefore not even in line with 

previous literature that suggest there is a negative relationship between financial and 

environmental performance, such as Filbeck and Gorman (2004). 

 

The general consensus in previous literature is that there exist a positive relationship 

between environmental and financial performance, except for the article by Filbeck and 

Gorman (2004). However, an interesting note is that most of these studies are not 

applied to the latest phase of the EU ETS. There are only three articles, which focus on 

the EU ETS, that have a better defined event than the event studied in our case (Liu et 

al., 2017; Jong et al., 2014; Bushnell et al., 2013). The reason behind the positive 

relationship in the remaining articles could be evident that the policies studied in those 

cases are stronger and more effective than the EU ETS. The reason for more precise 

measurements of abnormal returns or a clear relationship in previous research could 

thus be due to the more visible publications, more interesting publications and/or 

stronger policies, such as in the studies by Yadav et al. (2015), Khanna et al. (1998) and 

Gupta & Goldar (2005). 

 

One of the findings in this paper is the tendency for some firms in a specific industry to 

be more affected than others, which has also been found and discussed in previous 

research (Bushnell et al., 2013). Our results show, although not significantly, that the 

relatively clean industries, paper and energy, seem to not be very affected by the policy 

at all, while the steel firms at least have reactions on the stock market that result in 

abnormal returns. However, these abnormal profits or losses cannot be directly related 
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to the levels of emissions and emission allowances, rather than the event period as a 

whole. 

 

There is low interest from the investors in these reports, which makes the comparison 

between specific firms hard to implement. Nevertheless, when analysing the industries 

separately, there are unfortunately no examples of competitive patterns. This would 

otherwise have been an interesting angle in the results. What can be distinguished is that 

the industry seems to have some sort of connection to how large of an impact such news 

have on the firms’ stock returns. The results indicate a tendency that the relatively clean 

industries under this policy, paper and energy, have less of an impact to their stocks 

than the metal and mineral firms. This result, however, is logical since it is widely 

known that some industries do have larger emissions as a consequence of their 

production. 

 

There is a chance that these results are not very spot on due to the reports being too 

none-interesting or that the fines are too weak in comparison to the sizes of the firms. 

However, there is also a chance that the results are explained by the fact that the basis of 

this paper is a comparison between firms that are active in Sweden, a country that is 

seen as quite developed in the matter of environmental friendliness. Hence, it could be 

possible that all of these firms handle this policy quite well and as a result there is little 

or no interest in the reports for the investors. Their focus may be on other aspects of this 

policy or in other factors all together. Another reason behind the weak connection may 

be due to the levels of emission allowances for each firm being somewhat anticipated 

by the investors. 

 

Overall, there are a few cases of connections that the relationship between the stock 

return and the outcome of the emissions and allowances are positive. However, these 

are rather weak since not even in the most extreme cases (cumulative abnormal returns 

exceeding ten per cent) does it consequently show this connection. This can be an 

extension of the beliefs of a weak policy overall, inaccessible information releases about 

the reports, the levels are already known to the investors or that this type of information 

release is rather uninteresting to the general public. 
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CHAPTER 8 

CONCLUSIONS 

 

 

 

 

The purpose of this study has been to examine changes on firm values, through stock 

market returns and an event study methodology approach, following the Swedish 

Environmental Protection Agency’s (Swedish EPA) reports about firms’ levels of 

emissions and emission allowances. If there were any reactions to the firms’ stocks, 

further analysis on industry specific characteristics has been conducted. 

 

The conclusions in this master thesis, according to the data and results presented earlier, 

are that the reports about the firms affected by the European Union Emissions Trading 

Scheme (EU ETS) do not necessarily affect the returns of the included firms’ stocks. 

The results, however, show a tendency that relatively carbon-intensive industries under 

the EU ETS are at least affected around the time of the information release. 

 

The regressions show significant results, at the one per cent significance level, that the 

firms examined follow the index of choice with the corresponding beta value. This 

enables a rather precise measurement of the abnormal returns on the related shares. The 

results show scattered numbers with no apparent pattern for the related event, i.e. there 

is no positive or negative connection between the release of the Swedish EPA’s yearly 

reports and the reactions on the stock market. To test the robustness in the results, a 

sensitivity analysis with an adjustment of the event window was conducted with no 

additional results. There is also no apparent connection for the competitiveness between 

the firms in each industry. However, there are results indicating, although not 

significantly, that the metal industry is more affected by the EU ETS than the paper and 

energy industries respectively. 

 

Research proposals on this subject include further investigation of smaller companies, 

since the ones examined in this paper are relatively large. However, this has to be 

accomplished by using another methodology since smaller firms are not necessarily 

publicly traded on the stock market. Other suggestions could be to focus on other 
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countries, or to make comparisons between countries, for the purpose of analysing less 

environmentally friendly nations, i.e. studying more carbon-intense industries. For the 

reason of investigating the effects of the EU ETS further, there may be other events in 

this policy that could be of interest for the existing or potential investors in the 

commodities and energy markets. 
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APPENDIX A 

EMISSION ALLOWANCES BY FIRMS, 2014-2016 

 

 

 

 

In the three tables below, the net amount of allowances that each firm had, for each 

year, after they had submitted the amount of allowances that was required for their 

emissions in the previous year are presented. This is also represented as a relative 

measurement in the form of percentage left in relationship to what the firms had before 

they submitted the amount of allowances to cover for their emissions. 

 

Table A1: Emission allowances reported 2014. 

Firm Net amount allowances Share of total amount (%) 

BillerudKorsnäs 709 946 89,77 

Boliden 5 444 1,63 

E.ON 189 302 18,69 

Fortum 221 207 19,51 

Holmen 372 259 93,39 

Metsä Board 158 976 60,43 

Outokumpu 8 743 5,68 

SCA 550 842 81,49 

SSAB 2 344 391 44,30 

Stora Enso 849 954 84,82 

Source: Swedish Environmental Protection Agency. 

 

Table A2: Emission allowances reported 2015. 

Firm Net amount allowances Share of total amount (%) 

BillerudKorsnäs 704 992  91,42 

Boliden 11 149 3,40 

E.ON 283 306 33,73 

Fortum 110 929 10,94 

Holmen 380 424 97,19 

Metsä Board 178 776 69,19 

Outokumpu -4 837 -3,20 

SCA 548 371 83,17 

SSAB 2 209 138 42,43 

Stora Enso 846 134 86,40 

Source: Swedish Environmental Protection Agency. 
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Table A3: Emission allowances reported 2016. 

Firm Net amount allowances Share of total amount (%) 

BillerudKorsnäs 681 738 91,75 

Boliden 4 600 1,43 

E.ON 298 071 49,99 

Fortum -174 270 -20,91 

Holmen 374 903 97,60 

Metsä Board 168 902 66,59 

Outokumpu -23 466 -15,81 

SCA 524 860 84,33 

SSAB 1 828 957 35,78 

Stora Enso 816 818 85,40 

Source: Swedish Environmental Protection Agency. 
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APPENDIX B 

ABNORMAL RETURNS BY FIRMS 

 

 

 

 

In this appendix, the abnormal returns for every day of the event window for every firm 

and year are presented in tables, with t-values, as well as graphically for a better 

overview of the daily changes in the stock prices. 

 

Table B1: Percentage abnormal returns for BillerudKorsnäs. 

Days from event 2014  2015  2016  

-10 0,08 (0,06) -1,11 (-1,11) 0,05 (0,05) 

-9 0,66 (0,52) -0,59 (-0,59) 0,34 (0,35) 

-8 0,15 (0,12) 1,78 (1,78) -0,31 (-0,32) 

-7 0,46 (0,36) 0,04 (0,04) -0,06 (-0,06) 

-6 -2,01 (-1,58) -2,93 (-2,93) 1,86 (1,94) 

-5 1,02 (0,80) -0,51 (-0,51) 0,38 (0,40) 

-4 -0,46 (-0,36) -0,10 (-0,10) -0,52 (-0,54) 

-3 -0,35 (-0,28) -0,33 (-0,33) -3,17 (-3,30) 

-2 1,57 (1,24) -1,11 (-1,11) 1,10 (1,15) 

-1 -1,47 (-1,16) 1,74 (1,75) -0,84 (-0,88) 

0 -0,46 (-0,36) 1,12 (1,12) -0,47 (-0,49) 

1 -0,87 (-0,68) 0,63 (0,63) -0,27 (-0,28) 

2 -0,33 (-0,26) 0,41 (0,41) -1,17 (-1,21) 

3 -0,46 (-0,36) -0,10 (-0,10) 0,51 (0,54) 

4 -1,22 (-0,96) -0,62 (-0,62) 0,27 (0,28) 

5 0,42 (0,33) -0,29 (-0,29) 0,50 (0,52) 

6 1,01 (0,79) -0,76 (-0,77) -0,68 (-0,70) 

7 0,08 (0,06) 0,07 (0,07) -0,37 (-0,39) 

8 0,73 (0,57) -0,69 (-0,69) -0,14 (-0,15) 

9 4,32 (3,40) -0,39 (-0,39) 0,85 (0,88) 

10 -0,56 (-0,44) 0,19 (0,19) 0,00 (0,00) 

T-values are presented in parenthesis. 
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Table B2: Percentage abnormal returns for Boliden. 

Days from event 2014  2015  2016  

-10 0,17 (0,14) -4,49 (-2,86) 0,62 (0,33) 

-9 -0,30 (-0,24) -0,02 (-0,01) 0,03 (0,02) 

-8 -0,73 (-0,58) 1,50 (0,96) 2,24 (1,21) 

-7 -4,31 (-3,41) -1,68 (-1,07) -0,89 (-0,48) 

-6 0,70 (0,55) -1,72 (-1,09) 0,41 (0,22) 

-5 -0,81 (-0,64) 2,60 (1,66) -6,11 (-3,32) 

-4 -0,62 (-0,49) -1,43 (-0,91) 1,02 (0,55) 

-3 0,57 (0,45) 0,24 (0,15) 2,93 (1,59) 

-2 0,07 (0,06) -1,03 (-0,66) -2,01 (-1,09) 

-1 0,28 (0,22) 2,17 (1,38) 0,39 (0,21) 

0 -1,08 (-0,86) 1,04 (0,66) 2,38 (1,29) 

1 -0,69 (-0,55) 0,03 (0,02) 1,36 (0,74) 

2 -0,23 (-0,18) -1,44 (-0,92) -1,44 (-0,78) 

3 1,38 (1,09) -0,13 (-0,09) 1,95 (1,06) 

4 -0,20 (-0,16) -0,71 (-0,45) -0,21 (-0,11) 

5 0,59 (0,47) -0,83 (-0,53) 0,05 (0,03) 

6 1,29 (1,02) -0,79 (-0,51) 0,08 (0,04) 

7 0,85 (0,67) -1,21 (-0,77) -0,43 (-0,23) 

8 -0,55 (-0,44) 0,71 (0,46) 0,36 (0,19) 

9 0,47 (0,37) 1,72 (1,10) -0,46 (-0,25) 

10 -2,65 (-2,10) 0,34 (0,21) -0,05 (-0,03) 

T-values are presented in parenthesis. 
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Table B3: Percentage abnormal returns for E.ON SE. 

Days from event 2014  2015  2016  

-10 -0,94 (-0,65) -1,90 (-1,76) -1,18 (-0,76) 

-9 -4,51 (-3,10) -0,42 (-0,39) -1,11 (-0,71) 

-8 0,16 (0,11) -1,21 (-1,12) -1,70 (-1,08) 

-7 0,32 (0,22) 0,44 (0,41) 0,08 (0,05) 

-6 0,69 (0,47) 1,95 (1,80) -0,22 (-0,14) 

-5 1,38 (0,95) -2,86 (-2,65) -1,03 (-0,65) 

-4 0,09 (0,06) 0,44 (0,41) 0,75 (0,48) 

-3 0,23 (0,16) 0,67 (0,62) -4,75 (-3,03) 

-2 -1,68 (-1,16) 0,41 (0,38) 2,82 (1,80) 

-1 -0,96 (-0,66) -1,10 (-1,01) 2,24 (1,43) 

0 -1,26 (-0,87) -0,11 (-0,10) 0,23 (0,15) 

1 1,17 (0,80) -1,33 (-1,23) -0,81 (-0,52) 

2 2,12 (1,45) -0,19 (-0,18) 0,22 (0,14) 

3 0,56 (0,38) 1,38 (1,27) 0,82 (0,52) 

4 2,71 (1,86) -0,72 (-0,67) 0,82 (0,52) 

5 -0,11 (-0,08) -0,16 (-0,15) -0,04 (-0,02) 

6 1,27 (0,87) -1,65 (-1,53) 2,52 (1,61) 

7 -0,19 (-0,13) 0,02 (0,02) 0,57 (0,36) 

8 -0,46 (-0,31) 0,14 (0,13) 0,30 (0,19) 

9 0,24 (0,17) 0,02 (0,02) 0,09 (0,06) 

10 0,16 (0,11) -0,29 (-0,27) -0,13 (-0,08) 

T-values are presented in parenthesis. 
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Table B4: Percentage abnormal returns for Fortum Oyj. 

Days from event 2014  2015  2016  

-10 0,24 (0,28) 0,58 (0,82) 1,55 (1,64) 

-9 0,42 (0,49) 0,08 (0,11) -1,20 (-1,26) 

-8 -0,12 (-0,14) 1,16 (1,64) -0,95 (-1,01) 

-7 0,71 (0,82) -0,96 (-1,35) -0,58 (-0,61) 

-6 1,72 (1,98) -0,27 (-0,39) 2,23 (2,35) 

-5 0,28 (0,32) -0,17 (-0,25) -0,95 (-1,00) 

-4 1,64 (1,89) 0,23 (0,33) 1,51 (1,59) 

-3 -0,59 (-0,68) 0,66 (0,93) -0,61 (-0,65) 

-2 1,70 (1,96) -0,17 (-0,24) 1,12 (1,18) 

-1 0,20 (0,23) -0,39 (-0,55) 1,04 (1,10) 

0 0,57 (0,66) -0,72 (-1,01) 0,68 (0,72) 

1 1,26 (1,45) 0,30 (0,43) 1,45 (1,53) 

2 -0,41 (-0,47) -1,05 (-1,48) -0,19 (-0,20) 

3 0,38 (0,44) -0,70 (-0,99) -0,68 (-0,71) 

4 -0,98 (-1,13) 1,33 (1,88) -0,19 (-0,20) 

5 -0,59 (-0,68) -0,37 (-0,53) -0,02 (-0,02) 

6 -0,37 (-0,43) -1,06 (-1,50) -0,06 (-0,07) 

7 0,21 (0,24) -1,48 (-2,09) 0,14 (0,15) 

8 -0,43 (-0,49) 0,08 (0,12) 1,04 (1,10) 

9 -0,79 (-0,91) -0,08 (-0,11) -0,11 (-0,12) 

10 1,97 (2,27) 0,24 (0,34) -0,01 (-0,01) 

T-values are presented in parenthesis. 
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Table B5: Percentage abnormal returns for Holmen B. 

Days from event 2014  2015  2016  

-10 0,26 (0,33) -1,59 (-1,05) -1,13 (-1,39) 

-9 -0,03 (-0,04) 0,89 (0,59) 0,96 (1,19) 

-8 0,71 (0,91) 1,38 (0,91) -1,60 (-1,97) 

-7 0,06 (0,08) -1,07 (-0,71) 0,27 (0,33) 

-6 1,07 (1,37) -1,40 (-0,92) 0,29 (0,36) 

-5 0,62 (0,79) 0,05 (0,03) -1,60 (-1,97) 

-4 1,67 (2,13) -1,82 (-1,20) 0,80 (0,98) 

-3 1,17 (1,50) -3,86 (-2,54) 0,42 (0,52) 

-2 -0,39 (-0,50) -1,94 (-1,28) 0,70 (0,86) 

-1 -0,21 (-0,26) -0,28 (-0,18) -1,01 (-1,24) 

0 -0,23 (-0,29) 0,49 (0,32) 1,18 (1,45) 

1 -0,33 (-0,42) -2,06 (-1,36) 0,22 (0,27) 

2 1,66 (2,12) 3,07 (2,02) -0,32 (-0,39) 

3 -1,03 (-1,32) 0,19 (0,13) -0,68 (-0,84) 

4 0,88 (1,12) -0,10 (-0,06) 1,22 (1,51) 

5 0,25 (0,32) -0,92 (-0,61) 0,18 (0,22) 

6 0,13 (0,16) -0,27 (-0,18) 0,54 (0,66) 

7 0,14 (0,18) 2,33 (1,54) 0,02 (0,02) 

8 -0,65 (-0,83) -0,78 (-0,51) 0,35 (0,43) 

9 -0,41 (-0,52) -0,44 (-0,29) 0,09 (0,11) 

10 -1,32 (-1,68) -0,74 (-0,49) -0,36 (-0,45) 

T-values are presented in parenthesis. 
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Table B6: Percentage abnormal returns for Metsä Board B. 

Days from event 2014  2015  2016  

-10 0,16 (0,16) -3,16 (-2,45) -1,34 (-0,65) 

-9 -1,33 (-1,29) -0,03 (-0,02) -0,63 (-0,31) 

-8 -1,03 (-1,01) 0,64 (0,49) -4,60 (-2,24) 

-7 0,42 (0,41) -1,26 (-0,98) 0,54 (0,26) 

-6 -0,92 (-0,89) 0,85 (0,66) -2,53 (-1,23) 

-5 0,61 (0,60) 1,59 (1,23) -1,59 (-0,77) 

-4 0,42 (0,41) 0,85 (0,66) -2,10 (-1,02) 

-3 -0,19 (-0,19) 0,32 (0,25) 2,20 (1,07) 

-2 -0,85 (-0,83) -0,32 (-0,25) -2,09 (-1,02) 

-1 3,33 (3,24) -0,38 (-0,30) -1,65 (-0,80) 

0 0,02 (0,02) 1,69 (1,31) -1,10 (-0,53) 

1 -0,35 (-0,34) -0,65 (-0,50) 3,56 (1,73) 

2 -1,48 (-1,44) 2,90 (2,25) -4,31 (-2,10) 

3 -0,79 (-0,76) 0,33 (0,26) 0,11 (0,05) 

4 -0,11 (-0,11) -1,32 (-1,03) -3,52 (-1,71) 

5 -0,32 (-0,32) 0,97 (0,76) 2,65 (1,29) 

6 0,13 (0,13) -0,23 (-0,18) -0,37 (-0,18) 

7 0,65 (0,63) -1,37 (-1,06) 0,51 (0,25) 

8 0,29 (0,28) -0,90 (-0,70) 0,12 (0,06) 

9 0,33 (0,32) 0,34 (0,26) -0,60 (-0,29) 

10 -1,60 (-1,55) 1,20 (0,93) 0,27 (0,13) 

T-values are presented in parenthesis. 
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Table B7: Percentage abnormal returns Outokumpu. 

Days from event 2014  2015  2016  

-10 0,98 (0,30) -7,76 (-2,68) -1,17 (-0,50) 

-9 8,88 (2,76) 0,01 (0,00) -2,24 (-0,96) 

-8 1,62 (0,50) -1,60 (-0,55) -1,35 (-0,58) 

-7 5,26 (1,63) -0,17 (-0,06) 1,16 (0,50) 

-6 2,32 (0,72) 4,33 (1,49) 1,80 (0,77) 

-5 2,23 (0,69) -1,79 (-0,62) -7,00 (-3,01) 

-4 -3,02 (-0,94) -3,56 (-1,23) 4,01 (1,72) 

-3 1,43 (0,44) -3,35 (-1,16) 1,04 (0,45) 

-2 -1,53 (-0,47) -0,38 (-0,13) 0,31 (0,13) 

-1 0,00 (0,00) 5,27 (1,82) 1,74 (0,75) 

0 -5,25 (-1,63) 1,93 (0,66) 3,27 (1,41) 

1 0,57 (0,18) -6,05 (-2,09) 0,20 (0,09) 

2 1,93 (0,60) -3,16 (-1,09) -0,63 (-0,27) 

3 2,36 (0,73) -0,36 (-0,12) -2,29 (-0,98) 

4 -2,71 (-0,84) -0,38 (-0,13) 2,55 (1,09) 

5 2,22 (0,69) -1,26 (-0,44) 1,42 (0,61) 

6 3,21 (1,00) 1,19 (0,41) -0,61 (-0,26) 

7 2,60 (0,81) -1,34 (-0,46) 0,19 (0,08) 

8 2,69 (0,84) 0,70 (0,24) -0,16 (-0,07) 

9 -2,15 (-0,67) -1,52 (-0,53) -2,35 (-1,01) 

10 -4,75 (-1,47) -1,30 (-0,45) -0,96 (-0,41) 

T-values are presented in parenthesis. 
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Table B8: Percentage abnormal returns for SCA B. 

Days from event 2014  2015  2016  

-10 1,64 (2,09) 0,59 (0,37) 0,56 (0,67) 

-9 -0,88 (-1,12) 6,00 (3,82) -0,64 (-0,77) 

-8 0,06 (0,08) 2,89 (1,84) 0,77 (0,93) 

-7 -1,28 (-1,63) 1,18 (0,75) 0,00 (0,00) 

-6 -0,36 (-0,46) 1,19 (0,76) 0,12 (0,15) 

-5 0,94 (1,20) -0,04 (-0,03) 0,88 (1,06) 

-4 0,60 (0,76) 0,63 (0,40) -0,69 (-0,83) 

-3 -0,52 (-0,66) -1,02 (-0,65) 0,35 (0,42) 

-2 -0,41 (-0,53) -0,17 (-0,11) 1,34 (1,62) 

-1 0,67 (0,85) 0,57 (0,36) -1,10 (-1,33) 

0 0,85 (1,08) -1,28 (-0,81) 0,23 (0,28) 

1 1,46 (1,85) -0,13 (-0,08) -1,27 (-1,54) 

2 0,07 (0,09) 1,91 (1,22) 1,08 (1,31) 

3 -0,48 (-0,62) 1,08 (0,68) -0,06 (-0,07) 

4 -0,33 (-0,41) -0,62 (-0,39) 0,48 (0,58) 

5 0,25 (0,32) -0,05 (-0,03) -0,71 (-0,86) 

6 -0,55 (-0,69) 1,48 (0,94) 1,08 (1,31) 

7 0,07 (0,09) 0,20 (0,13) -1,57 (-1,90) 

8 -0,55 (-0,70) 0,47 (0,30) 0,44 (0,53) 

9 -1,29 (-1,64) -0,41 (-0,26) -1,11 (-1,34) 

10 -0,29 (-0,37) -1,20 (-0,76) -0,17 (-0,20) 

T-values are presented in parenthesis. 

 

 

 

  

-2,00%

0,00%

2,00%

4,00%

6,00%

8,00%

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Abnormal returns 2014 Abnormal returns 2015 Abnormal returns 2016



70 

 

Table B9: Percentage abnormal returns for SSAB A. 

Days from event 2014  2015  2016  

-10 1,08 (0,58) -0,13 (-0,07) -1,10 (-0,19) 

-9 -0,95 (-0,51) 1,44 (0,75) -1,82 (-0,31) 

-8 -0,63 (-0,34) 1,62 (0,84) -3,03 (-0,52) 

-7 1,41 (0,76) 3,71 (1,93) 0,45 (0,08) 

-6 -0,13 (-0,07) 0,99 (0,51) 2,71 (0,46) 

-5 0,39 (0,21) -2,03 (-1,06) -8,40 (-1,43) 

-4 -0,26 (-0,14) -3,45 (-1,80) -0,83 (-0,14) 

-3 0,07 (0,04) 1,06 (0,55) 3,31 (0,56) 

-2 3,97 (2,14) 0,92 (0,48) -1,77 (-0,30) 

-1 -0,72 (-0,39) 1,31 (0,68) 0,80 (0,14) 

0 -0,75 (-0,40) 2,43 (1,27) 3,94 (0,67) 

1 0,30 (0,16) -2,53 (-1,32) 0,34 (0,06) 

2 0,29 (0,15) -2,79 (-1,46) -0,84 (-0,14) 

3 0,00 (0,00) -0,41 (-0,21) -1,89 (-0,32) 

4 0,48 (0,26) -2,01 (-1,05) -1,36 (-0,23) 

5 7,15 (3,86) -2,01 (-1,05) 1,80 (0,31) 

6 -0,14 (-0,07) 2,73 (1,43) -1,54 (-0,26) 

7 1,31 (0,70) -0,46 (-0,24) -1,60 (-0,27) 

8 1,86 (1,00) -1,09 (-0,57) 3,27 (0,56) 

9 0,78 (0,42) -0,86 (-0,45) -7,97 (-1,36) 

10 -1,60 (-0,86) -0,58 (-0,30) -24,26 (-4,13) 

T-values are presented in parenthesis. 
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Table B10: Percentage abnormal returns for Stora Enso R. 

Days from event 2014  2015  2016  

-10 -0,19 (-0,22) -0,24 (-0,26) -4,49 (-2,67) 

-9 0,34 (0,38) 2,40 (2,62) -1,12 (-0,67) 

-8 -0,34 (-0,38) -0,32 (-0,35) -1,89 (-1,12) 

-7 0,81 (0,91) -0,07 (-0,07) 0,96 (0,57) 

-6 -0,42 (-0,47) -0,83 (-0,91) -1,18 (-0,70) 

-5 0,51 (0,58) -0,11 (-0,12) -0,71 (-0,42) 

-4 0,28 (0,31) -0,02 (-0,02) 1,89 (1,13) 

-3 0,56 (0,62) -1,56 (-1,70) 2,16 (1,29) 

-2 -0,91 (-1,02) -0,74 (-0,81) 0,17 (0,10) 

-1 -0,51 (-0,57) 0,86 (0,94) -3,21 (-1,91) 

0 -0,66 (-0,73) 0,12 (0,14) 0,23 (0,14) 

1 -0,75 (-0,84) 0,34 (0,38) 1,76 (1,04) 

2 -0,66 (-0,73) 0,67 (0,73) -2,78 (-1,65) 

3 0,74 (0,82) 1,52 (1,66) 1,77 (1,05) 

4 1,62 (1,81) -1,68 (-1,84) -0,22 (-0,13) 

5 -1,59 (-1,78) 0,37 (0,40) -0,76 (-0,45) 

6 0,52 (0,58) 1,11 (1,22) 0,30 (0,18) 

7 -0,03 (-0,03) -0,46 (-0,50) -0,89 (-0,53) 

8 -0,46 (-0,52) 0,12 (0,13) 0,17 (0,10) 

9 0,28 (0,32) 0,16 (0,18) 0,15 (0,09) 

10 -2,62 (-2,92) 0,37 (0,40) 0,22 (0,13) 

T-values are presented in parenthesis. 
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APPENDIX C 

FIRM PROFITS 

 

 

 

 

For the purpose of setting the potential fines due to emissions in proportion, a 

comparison of the firms’ profit can be made. In Table C1, each firm’s net profits (or 

losses) for the years of interest are presented. 

 

Table C1: Net profits in million SEK. 

Firm 2013 2014 2015 

BillerudKorsnäs 671 1 277 1 811 

Boliden 1 291 1 898 2 640 

E.ON 20 456* 15 395* -66 840* 

Fortum 11 498* 30 121* 39 518* 

Holmen 711 907 559 

Metsä Board 610* 654* 1 311* 

Outokumpu -9 521* -4 145* 917* 

SCA 5 547 6 599 7 002 

SSAB -1 066 -1 399 -508 

Stora Enso -506* 945* 7 707* 

*Denotes currency exchange rate from EUR to SEK at 9,55 (2017-04-02). 

Source: Nasdaq OMX Nordic & Börse Frankfurt. 

 


