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ABSTRACT 

The 21st century has been the front stage of the environmental concerns and is going 

through a major financial crisis. In the daily news global warming is brought to the attention 

of the public and new consequences of the crisis appear everyday. Despite this context the 

Carbon Market is growing and developing through its financial instruments: the European 

Unit Allowances (EUA) and the Certified Emissions Reductions (CER). It is the first and only 

available source of profits through a “green action” and investors and companies are making 

high returns on projects to reduce the greenhouse gas emissions. Moreover this is a 

completely new process creating recently this market, which makes the study area sensitive. 

Indeed there are few analyses on the subject and little reliable information available. It makes 

think that this study would be generalized as the beginning of researches on this market.  

In this study these new financial instruments are tested in order to determine if it is 

efficient and would last. Therefore the market is examined by an academic point of view by 

answering the research question: Is the Weak Form of Efficiency through the Random Walk 

hypothesis acceptable for the European Carbon Market? The question is to know if this new 

and emerging market where energy allowances are traded is behaving like a well established 

commodities market and will one day reach the level of the oil market today.  

Thus Autocorrelation and Variance analysis are conducted to prove that the returns on 

the financial tools traded on this market are following a random walk, implying that the Weak 

Form of Efficiency can be accepted. Then the primary form of one of the most popular 

efficiency theories, the Efficient Market Hypothesis (EMH), is tested. This quantitative study 

is thus based on extensive financial and statistical theories. Efficiency theories, knowledge of 

the functioning of the Carbon Market, and knowledge about time series analysis put together 

the starting point for further investigations and are required to understand the Carbon Market 

structure and its data. 

Then the following findings emerged from the study: it appears that the three financial 

tools traded on the Carbon Market are not autocorrelated and that their variance is not stable. 

This implies that it is not possible to predict the future prices on these instruments based on 

their historical information meaning that the returns are following a random walk and that 

they respond to the Weak Form of Efficiency. 

These findings are to be detailed in deeper and further researches, but they already 

show that the Carbon Market has to be taken seriously by the investors. 
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1. INTRODUCTION 
 

1.1 BACKGROUND 
 

The departure of our thesis can be nothing better than a quotation: "The 1997 Kyoto 

Protocol establishes an international institutional framework for domestic responses to climate 

change that links emission targets for developed countries to international market 

mechanisms" (Bernstein, 2002). 

Global warming has increased significantly those last decades and political organisations 

are more than aware about the problems that could be brought.  

This is in the early beginning of the 60’s that the scientists studied the effect of 

greenhouse gases emission and the environmental problems linked to those emissions. Thus in 

the 80’s, alarmed by the scientists’ results, governments decided to call for other researches. 

Therefore in 1988 the UN thought about an Intergovernmental Panel on climate change 

(IPCC). Indeed the burning of fossil fuels became more problematic in the beginning of the 

90’s and government started to think about an international climate change agreement to 

control the greenhouse gases emissions, which included carbon dioxide (CO2), methane (CH4) 

and nitrous oxide (N2O). The purpose of that agreement was to keep those gases emissions at 

the level of 1990 for the year 2000. It was more a stabilization than a reduction of emissions 

for industrialized countries (Woerdman, 2004). 

Indeed developing countries were not concerned by this agreement as much as the 

economic development was supposed to deal with an increase of those GHG emissions (as it 

was the case the industrialized countries earlier). But this agreement rapidly appears as not 

sufficient and governments thought about a protocol to “legalise” that agreement: it was the 

Kyoto Protocol (Woerdman, 2004). It was the Kyoto Protocol, which implied a carbon 

emissions market and the instruments available to trade permit and credit emissions. 

Thus, after the Kyoto protocol, some countries decided to create a market of permit and 

credit trading to control and to decrease the greenhouse gases emissions. That is why, in 

conjunction with the Kyoto Protocol, the European Union decided to implement an Emission 

Trading Scheme (or EU-ETS), which started in 2005. This is the main market for carbon 

emission trading and maybe the only organized market for that kind of product (GHG 

emissions). Its name is BlueNext (www.bluenext.eu) and trade not only direct product of 

GHG emissions like CER (Carbon Emission Reduction) or EUA (European Unit Allowance) 

but also Futures.  

  2 



Europe has taken a large advance compared to other countries in that market. Robert Bell 

in his book the Green Bubble – Waste into health: the New Energy Revolution explains that, 

for the first time Europe has taken a significant advantage in the creation of a new financial 

market compared to United States since the creation of the European Union. He also says that 

United States will have many difficulties to overtake its late, since a comparable market in 

USA still doesn’t take place (Bell, 2007).  

Even if the newly elected US president, Barack Obama, includes in his program the 

creation of a financial market for permit and credit trading, it could appear very laborious for 

the United States to overtake that late. In addition to this delay, the financial crisis brings 

problems on the European market. Thus we can think that the US government is going to wait 

to see how is going to evolve this market in the future by studying the European market. 

Indeed there is no proof yet of efficiency for that market. And there are great uncertainties on 

the goal of the US government concerning the carbon emissions reduction. Does it want to 

create a new financial market thanks to this new financial opportunity and then give a new 

turn to the financial markets and products with the Carbon Market? Or is the US Government 

only looking for a way to reduce their carbon emissions and then a carbon tax would be 

sufficient? 

In the mean time, the success of the European market could, in the future, lead to the 

creation of similar market in United States and Asia. Thus could also lead to the creation of a 

worldwide market for GHG emissions control. On the contrary, a failure of that European 

market could definitely bury the option of a market price for GHG emissions and thus bury 

the possibility of a worldwide market to decrease the GHG emissions. In that it would not be 

a surprise to see a carbon tax to replace the free market forces. 

Many people claim that letting a financial market pricing the “pollution” is unethical and 

could lead to wrong tools to decrease the GHG emissions in the future. For them, pricing the 

pollution is far too virtual and unethical and this doesn’t fit the efficiency of the market which 

is based on the real and not virtual economy. Others think, on the contrary, that such a market 

is a good way to control those emissions and could maybe be more efficient than a tax. We 

can find the idea of giving air a market price in John Stuart Mill’s work in 1848 (John Stuart 

Mill, 1948). Thus it appears interesting for us to study the EU Carbon Market in order to 

increase the knowledge on its quality. 

As far as we can see this market exists, and is not an utopia since the volume exchange in 

2008 represented almost 4,9 billions of tons and a value of 92 billions of euros 

(www.pointcarbon.com). Even if it can appear like non significant compared to other market, 

  3 



we can notice that market was created in early 2005. Which makes it a real new market and its 

first results are very encouraging considering the growth of the volumes and the activity on 

the prices. This is really interesting and not negligible and could attract the American and 

Asian actors on this market. 

Logically, the first issue that investors are interested in when deciding about investing in 

new financial instruments is the market efficiency. In particular on the EU carbon market, the 

time frame (2005-2008) appears to offer a significant price series. 

Our objective is to determine if that market is efficient enough according to the Efficient 

Market Hypothesis (EMH) and if it can be considered as a financial market in the same way 

that the oil market or other commodities market. But not to show if this market is efficient to 

reduce the GHG emissions since our goal is to have a financial perspective.  

 

1.2 RESEARCH QUESTION 

 

Considering what we said about this market, we are going to answer this question:  

Is the Weak Form of Efficiency through the Random Walk hypothesis acceptable for the 

European Carbon Market?  

 

1.3 RESEARCH OBJECTIVES 

 

According to our research questions, our study will basically have three major objectives: 

1. Our main objective: test the random walk 

2. Is the behaviour of the variance coherent enough with the autocorrelation analysis? 

3. Opening few questions for discussions that could appear later. 

 

1.4 DELIMITATION OF THE SUBJECT 

 

Our first delimitation is on the period covered by our analysis. We are going to focus on 

the period from 2005 to 2008. It corresponds to the Phase I of the Protocol (2005-2007) and 

the beginning of the Phase II (2008-2012). As the second Phase is still running, it appeared to 

us more relevant to focus on the one which was complete and to analyse the transition 

between the two phases. 

Then we limit our subject to the European market. Indeed, this is the first and the only 

available Carbon Market. Thus we extracted the data from the only website available to find 
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historical closing prices (as long as we don’t have access to Reuters or Bloomberg, which 

would be better sources of information); this website is www.bluenext.eu. 

The next delimitation is more about the area of the study. Indeed, as students in Master in 

Finance, we write with a financial perspective, we look at the market with a financial lens and 

our main area of study is going to be finance. Our objective is to study a financial market with 

no link with the environmental problems.  

 

1.5 DISPOSITION 

 

Chapter 2 – Research Methodology 

In this chapter the authors describe and motivate the choice of the subject and of the 

methodological approach and present the thesis workflow. 

 

Chapter 3 – The Carbon Market and its Dynamics 

This chapter presents and describes the motivation and creation of the Carbon Market. It 

explains the settlement of the Kyoto Protocol and of the European Trading Scheme in parallel 

of the Protocol. This background context is essential in the understanding of the functioning 

of the Carbon Market today. 

 

Chapter 4 – Theoretical framework 

These theories are necessary to understand the topic of the thesis and they provide the 

framework of the analysis made and the data used. They are the EMH, the time series and the 

autocorrelation concepts. 

 

Chapter 5 – Data preparation 

This chapter presents the calculations that the authors have made to adjust or review the data. 

It also explains the adjustments made on the data to conduct the analysis. 

 

Chapter 6 – Findings and Analysis 

The results of the analysis of the three carbon financial instruments are described and 

interpreted in this chapter. 
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Chapter 7 - Conclusions 

The authors answer the research question and open the subject on discussions that came up 

during the process and that could be invested in further research. 

 

1.6 GLOSSARY 

 

Emissions trading: In order to product, industries emit carbon. These emissions have been 

submitted to a control through the Kyoto Protocol cap-and-trade system. Then in this system, 

countries have an emission target that they can not exceed. However it happens that some 

countries don’t reach their target and thus they have an excess of emissions that they can trade 

to countries that need more carbon emissions to product than their target allow them. So 

countries are trading carbon emissions based on their level to reach or to excess the target set 

by the cap-and-trade system. 

 

Kyoto Protocol: The Kyoto Protocol is the first such important and global environment 

project. Its most important goal is to slow down the global warming by reducing the emission 

of six of the GreenHouses Gazes (GHG), among them the carbon dioxide. It has been adopted 

by the international scene in December 1997 and its application started in 2005. The countries 

that committed to the Protocol have to reduce their GHG emissions to 5% against 1990 level 

over 2012. 

 

European Union Emission Trading Scheme (EU ETS): The EU ETS is the first international 

market where carbon emissions are traded. It is today the most important emissions trading 

scheme. The tradable emissions units are the European Allowances Units (EUAs) and the 

Credit Emission Reduction (CERs). It is structured in two phases, one from 2005 to 2007 and 

one from 2008 to 2012. The phases correspond to the commitment periods of the Kyoto 

Protocol. 

 

Efficient Market Hypothesis (EMH): According to Fama, first developer of the EMH in 1970, 

the stock prices in the market reflect all the information available on the stock and follow a 

random walk. A market has different form of efficiency: the Weak form (the stock price 

reflects the information form the past and the previous trends), the Semi-Strong form (all 

publicly available data, historical and current, are equally available to all investors and 

reflected in the stock prices), and the Strong form (all the relevant information, public and 
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private, are reflected in the stock price). And the market efficiency is closely linked to the 

market equilibrium. Thus it is not possible to predict the future price and the past variation 

can not help to forecast the future price. 

 

Random walk: When the prices follow a random walk, it means that there is no systematic 

correlation between prices at time t-1 and at time t. 

 

Variance: It is the measure of a statistical dispersion. It is the way to get the spread of a 

variable. It can be calculated by applying thee following formula: 

S² = 1/n*∑ (x - ) ² 

Where:  

- x is the variable 

-  is the mean of the variables 

- ∑ is the sum 

- n is the number of observations (day, months…) 
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2. RESEARCH METHODOLOGY 

This chapter provides a description of the approach of the problem that the authors have 

decided to take and why they decided to take this subject. This chapter also includes the 

background of the authors and their preconceptions to help the reader to understand the 

choice of the scientific approach and why the authors have decided to follow this 

methodology. 

 

2.1 THESIS WORKFLOW 

Thesis Workflow 

Choice of the subject according to the background (Master in Finance) of the authors and 
the interests of the authors 

Study of the Carbon Market and selection and development of the research questions 

 
 

The thesis workflow above has one purpose. Explain what our way of dealing with the 

research question is. It outlines the procedure which we are going to use all along the thesis. 

First of all having an understanding and knowledge of the creation and structure of the market 

Review of the Efficient Market  
Hypothesis and other financial theories

Review of statistical theories and  
tools available for our study 

Collection of financial data 

Input of data in SPSS Software 
for analysis 

Creation of the time series  
Creation of period of analysis 

Results of the tests on the time series (Correlation, change of volatility …) 
Random Walk Testing 

Analysis of the results and tentative interpretation about that market 

Reading of books concerning the Collection of data about the 
implementation of that market 

according to the Kyoto Protocol 
history and the development of 

that market 

Calculation 

Conclusions and opening questions/new issues 
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seems essential. As it is an emerging market, the context of its creation and its history are part 

of the analysis, with a financial point of view. 

Secondly, the review of some financial theories and moreover the EMH appears as 

significant. Indeed it is going to be the core of our thesis, which is why we have explained it 

in order to completely understand the purpose of the statistical analysis and the tools used. 

Finally the review of some statistical theories will show exactly which theories we are going 

to sample and in which circumstances they can be useful. These reviews give the necessary 

knowledge needed to understand the results from our analysis.  

It appears also significant for us to explain the transformation of some data we use for 

the analysis. Indeed according to the structure of this market, which is separated in different 

phases, we need information not available directly. Those data are for example the return, the 

variance, and so on, of the asset. Moreover, still because of this particular structure, we will 

cut the time series in different periods which we consider as relevant. This will lead to the 

quantitative analysis (Correlation, linear regression, time series analysis …) of the data using 

that statistical tool which SPSS is and the interpretation of the results. Since the market is 

quite new, the study of the results will also lead to opening questions about the future of this 

market. 

 

2.2 SUBJECT, PERSPECTIVE AND PRECONCEPTIONS 

 
As students in a Master Program in Finance, we are deeply interested by the structure 

of the financial markets. But as long as most of them were already the subject of many 

studies, we wanted to replicate some studies on a new market. This is why we decided to 

study the GHG emissions market. Not only because it is new but also because it highlights a 

current and worldwide issue: how to stop the increasing global warming? Beyond this 

environmental aspect of the market, it also represents a growing financial market with its 

opportunities, its volatility and so on. Nevertheless, according to the different courses 

followed during our master program, we try to define an original topic about this market, by 

linking to the environmental question, but by staying focused on the financial side. This is 

why we have decided to study the efficiency of this market, in order to determine if we can 

consider it as a financial market with a mature structure comparable to the stock market or the 

commodities market. Thanks to a basic lecture of statistics, which provided to us the basic 

knowledge, we are able to use statistical tools and to interpret the results of our calculations. It 
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also looked interesting to really apply financial theories as the EMH, which can appear as a 

little bit theoretical, to a much more concrete dimension. 

Both of us already had a good knowledge of this market, linked to our professional 

experience for one and linked to friendship for the other. We both have an interest for this 

market and what it represents. Thus with the help from our thesis tutor who provided us 

advices about an efficiency analysis, and our own knowledge about theories acquired during 

our two semesters, we are able to define the topic of our subject more precisely. 

 

2.2.1 Research Perspective 

The perspective of our thesis is dominantly financial. Indeed we would highlight the 

significance of the EMH, which appears as an essential tool in the financial world. Maybe, if 

things can change in few years, it stays like one of the most well-known theories. Thus our 

theses would have as objective to inform an investor, who would like to invest in this market. 

Even if the subject can deal with many different perspectives (we can quote traders, 

governments or even regulatory agencies), our main view will be the investor one. 

Indeed the last one could find our work interesting if he wants to invest in this new 

market. As a new market, this one is not really well-known and could also appear as very 

sophisticated. Indeed, even for us, during the first part of our thesis and the presentation of the 

market, this one appeared as a very complex market with its own rules (like the different 

phases or the unique products). Thus we think that our thesis could provide a meaningful 

knowledge of this market for investors who want to learn. 

 

2.2.2 Preconceptions 

The two writers of the thesis are French and do their Master in Finance in Sweden. In 

France, we both study in a Business School and we are doing our second year of Master, here, 

in Sweden. As student in a business school, we both studied finance or accounting as minor 

subjects. One of the writers has a scientific and quantitative background during his studies 

(with a minor in mathematics) and the other has a background in economics. This shows that 

the two writers are complementary for this thesis. Moreover their previous personal and 

professional experiences can also be relevant. Indeed one of the writers has a true experience 

of the financial world as he worked in a trading room for dealing commodities and thus was 

aware about the Carbon Market. He also has an experience about trading and about structured 

financial products (as derivatives and hedging strategies) due to this experience, but also good 

knowledge of the running of a financial market and computer skills, which appeared useful. 
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Moreover one of the writers is really interested in having a professional career in the “carbon 

business”. Then writing the thesis on this subject is not aimless but is a great asset for her 

professional life. We also both have international experiences which give us an open mind but 

also good skills of the English language. It can be relevant in this way that our French 

education could bias our analysis or our methodology but also the quality of our English. We 

think that our skills in English are sufficient to write in a good way our thesis. As we are 

working on quantitative finance, the approaches are universal and the bias would come more 

on the way we write the results than on the results themselves. 

Moreover, as the new generation, we have been sensitised by the environmental 

problems and the global warming. This is why we are interested by this new market created in 

2005 and we would like to know how this market could be a better solution than a tax for 

carbon emissions (a carbon tax is also one of the alternative to reduce GHG emissions). We 

are very curious about the running of such market. We really are intrigued by how it works 

and how it could be a serious competitor to the carbon tax, which can appear easier to apply. 

We also are calling out on how a financial market could solve an environmental problem. One 

of the writers, through its experience in London, was aware about the ease of access of 

financial market for many people and about the widespread use of financial instruments 

among people with no particular financial skills. Indeed, in France, we do not have that 

culture of financial instruments, which is everywhere in Anglo-Saxon countries as United 

States or England. We are more suspicious about them and it would be a reason of influence 

on our thesis.  

Finally, as future worker in the finance area, we decided to work on the efficiency of a 

market because it appears to us as one of the most fundamental financial theories. The 

question of the efficiency of the Carbon Market thus looks interesting for two reasons. 

First of all, the fact that this market is new and that we just have found one study on 

the efficiency of this market dated from 2007, meaning before the end of the first phase and 

that this field is still not explored. 

Secondly because of the recent events (essentially the financial crisis) the question of 

the efficiency of a market is back in the discussions in the financial places. And the crisis has 

opened the mind that Finance should evolve. Then the Carbon Market could be the first 

example of a new finance world model. 

However, we believe that our previous experiences and our preconceptions will just 

have a little impact and influence on the results of our analysis. Indeed, by conducting a 

quantitative analysis of this market and using objective data, we think that the results of the 
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statistical tests we are carrying out should be the same no matter who else is making the test. 

We think, despite everything, that our preconceptions could impact our analysis of the results 

though and maybe the way we are conducting the test. But because we are aware of those 

impacts, those should be small. 

 

2.3 RESEARCH TECHNIQUES AND SCIENTIFIC APPROACH  

 

First of all, for the scientific approach, we have selected a deductive approach with an 

epistemological (and more precisely a positivistic) orientation. Indeed we have a large part of 

theoretical assumptions linked to the EMH (as for example a Random Walk, or a non constant 

variance) that we are going to test through our quantitative analysis of the data available. Thus 

it appears that there is very little place for subjective results interpretation due to the 

application of strong statistical rules during our data analysis with SPSS. 

The positivism is an epistemological position which leads the researcher to use the 

“methods of the natural sciences to study the social reality” (Bryman & Bell, 2007). Its 

opponent could be the interpretivism, which is also an epistemological assumption but based 

on a critic of the application of the scientific models and thus implied an influence on the 

researcher from his culture or from some traditions. From interpretivism, comes the 

hermeneutics view, which “is concerned with the theory and methods of the interpretation of 

human action (Bryman & Bell, 2007). According to Von Wright, hermeneutics is the perfect 

competitor for the positivism (Von Wright, 1971). 

During our studies, we had the choice between two positions for the positivistic 

orientation: a deductive approach and an inductive approach. As far as we chose to test 

hypotheses from theory (random walk from the EMH), it is natural to follow a deductive 

approach. Indeed from this test, we will be able to draw out an efficiency study of the Carbon 

Market and to conclude about its efficiency. On the contrary to the deductive approach, the 

inductive one would not be relevant for our study, since we do not want to create theory from 

our research. Indeed we use an already known theory to conduct our research (Bryman & 

Bell, 2007). 

Then two kinds of research techniques can be applied: a quantitative technique or a qualitative 

technique. As far as we are going to study financial data and to use statistical tools, it looks 

logical to use a quantitative method. The quantitative method implies a study of the 

relationship between variables (in our case the volatility, the return or the closing price during 
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a period) (Bryman & Bell, 2007). Indeed the efficiency of the market needs scientific methods 

of study because it includes numerical data. 

 

2.4 COLLECTION AND CRITICAL REVIEW OF SOURCES 

 

2.4.1 Secondary sources 

During our research about the GHG emissions market, it appears to us that the 

literature is quite poor. Indeed we just found few books about it and most of them were 

published before the beginning of the market (i.e. before 2005). Most of them describe how 

governments thought about a trading market. Thus those books include a description of the 

Kyoto protocol and how it led to the idea of a GHG emission market and how the European 

Union was the first to establish such market. Such we often use internet websites, specialized 

in the Carbon Market to find articles or analysis of the market, which were more frequent than 

the books. 

As long as the market is quite new, it was hard to find books which can analyse the 

structure and the behaviour of the market. Most of them talk about the market before its 

implementation and the only sources which we find after all were articles in Internet or 

research from banking market analysts. That is why the literature collection was not that 

simple, taking into account the “youth” of the market and therefore the fact that it is not really 

well-known (as could be the equity market or exchange rate market). 

For the theories we decided to use our financial books used during our year of studies 

in USBE. Thus for the definition of the EMH our books in Corporate Finance and in 

Investments appeared sufficient to explain and describe fairly and completely this theory. For 

the statistical part we used the book of the Analysis of Financial Data and our lecture done by 

the teacher. Indeed this book perfectly explains the theory of Random Walk with a statistical 

view and give enough information (mathematically and statistically speaking) to be 

considered as relevant.  

For our research on internet we simply used Google to find the useful websites. Our 

key words are “trading of carbon emission” or “pricing of carbon emission” or “Kyoto 

Protocol” or “EU ETS”. We also used Google for research on statistic and to help us to 

conduct the first step of the statistical analysis. 
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2.4.2 Primary sources 

Thus we had to use the only website available to find historical data (as long as we 

don’t have access to Reuters or Bloomberg, which would be better sources of information); 

this website is www.bluenext.eu and is the market reference for that kind of products (GHG 

emissions credit and permit and futures). Hence we can say that the reliability of our data for 

the empirical analysis (statistic study) is good, as long the website represents the official 

European market and has been able to provide historical data since the beginning of the 

market and, for each product exchanged, with the closing prices and the volume. The website 

provides us daily closing price at 5.30 pm (UTC+1) from the beginning of the market until the 

end of March. 

 

2.4.3 Critical review of the sources 

The authors are aware that some of the references used (particularly for the description 

of the market) are not updated but they deeply think that they are reliable. Moreover the main 

theory used all along our thesis (the EMH) is the subject of many critics since many years 

and, taking into account the current crisis, can be controversial. However this theory is still 

one the most well-known and stays, for many, as reliable and correct. Moreover real 

alternatives to that theory do not exist. The books used for its description have been written by 

very famous researchers of universities and the authors did their best to use those sources in 

the correct way. For the same reason, the statistical book is used in many universities all 

around the world and the author is considered as a famous statistician. 

For the websites, the authors are also aware that sometimes the reliability of some of 

them can be questionable, even if we tried to use the most popular, official and serious 

website for that market. We considered serious these websites because they are quoted on the 

web every time there is an article referring to the Carbon Market, and the “.eu” guarantees 

that the EU is behind this website. Thus www.pointcarbon.com  and www.bluenext.eu  are 

two of them and can be considered as reference websites and thus trustworthy. Thus the data 

used for the statistical analysis cannot be put in question in this way that BlueNext is the 

reference for this market and because it is handled by the NYSE Euronext and Caisse des 

Dépôts which are respectively a famous and respected market place and a state-owned 

institution known as the safest bank in the world. For the analysis and the future of this 

market, we based our results on articles from analysts specialized on this market or great 

names of the finance. Whatever their reputation, the authors are aware that each analyst has 

his own view of the market and its future, and thus article can be considered as subjective 
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because they include a large part of personal opinion from the analysts themselves. We cannot 

unfortunately avoid subjectivity of authors and few errors for the literature used all along the 

thesis. 

 

2.5 LITERATURE REVIEW 

 

Concerning the Carbon Market itself, http://www.bluenext.eu is holding the world's 

largest exchange for environmental-related products. This is where the closing prices of the 

carbon financial instruments are available but also “publications” containing analysis of the 

market by finance professionals. This website has been the main source to provide valuable 

and reliable information about the historical volume and prices of the carbon emission 

reductions and the behaviour of the market and the financial instruments traded on the Carbon 

Market through the official publications of the website. This is a reliable and considered as a 

serious website as it is acknowledge by the European Union (EU). It especially was a great 

help to know the functioning of this financial market and about the trading rules and 

functioning of the Carbon Market. In the same frame, the website http://unfccc.int, (the 

United Nations Framework Convention on Climate Change) is the website of the United 

Nations that lists and identifies all the protocols and conventions to slow down the global 

warming. As a matter of fact, the Kyoto Protocol has a big place there and is described with 

details. Then it has been a great source of valuable, serious and trustworthy information about 

the functioning of the Kyoto Protocol, its members, its mechanisms (the Joint 

Implementation, the Clean Development Mechanisms, and the International Emissions 

Trading), and the ratification process. We have used this website all along the Carbon Market 

presentation as reference and based in our reflections and explanations. We relied on it as it is 

a website of the United Nations. Other websites were useful concerning the Kyoto Protocol 

and the EU ETS, like http://www.setatwork.eu, and http://www.agcert.com but we have used 

them with care as those are more like “blogs” and are not recognised in the “Carbon Market 

world”. Finally we also use one of the most reliable website about the Carbon Market: 

http://www.pointcarbon.com. It really helps us to define more precisely our research question 

by providing us many information about the market, the analysis already done but also the 

opinion of many analysts specialised in that market. Other websites gave us many information 

and links to article written by reliable analysts or bankers like http://www.greenunivers.com 

or http://www.actu-environnement.com. 
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In the book, Climate Change and Carbon Markets: A Handbook of Emissions 

Reduction Mechanisms (2005), Farhana focuses on the way how the Carbon Market has been 

created and explains all the parallel relationships between the EU and the Kyoto Protocol to 

create the EU ETS. It has been a great source of information concerning the actions of the EU 

in the Kyoto Protocol in an emissions reduction scheme in details. Thus we deeply use this 

book to define ET Directive, Green Paper, allowances and emissions trading, NAP and EU 

ETS. As this book has been co-written by several professors and authors, we judge that it is a 

reliable source. 

The Kyoto Protocol is described in more details by Woerdman, in The Institutional 

Economics of Market-Based Climate Policy, (2004). This work helps us in the understanding 

of the Kyoto Protocol in its mechanisms like the Joint Implementation, the Clean 

Development Mechanisms or the International Emissions Trading. A Master student in Luleå, 

Chuan Wang, has written his thesis on the carbon trading scheme in 2007. He gives in his 

thesis more precise and accurate information on the Kyoto mechanisms, which have been 

really helpful, but mostly on the financial instruments used on the Carbon Market and created 

in the Kyoto Mechanisms and through the EU ETS and the Carbon Emission Reductions and 

European Unit Allowances. We are aware that this source is not the most reliable one but we 

have used it with parsimony. Barker and King (2009), in their article, give a different opinion 

on the Carbon Market and on the impact of the financial crisis on the market. Thus it gives us 

a contrary and interesting opinion, which does not go in the direction of many other articles. 

In Statistics and Finance: An introduction (2004), David Ruppert gives the necessary 

tools of the statistics applied to finance. This book is a great help for the understanding of 

these tools and how we can conclude according to the results. It helps us because it gives us 

the basic rules of the statistics. As long as the writers do not have deep knowledge in 

statistics, we use this book to define the rules used during the thesis. Moreover it shows us 

which tests we have to conduct to prove the EMH and the Random Walk. Another book of 

statistics is also helpful to explain us how to conduct a time series analysis with SPSS. This 

book is Time Series Analysis and Forecasting with Applications of SAS and SPSS (Yaffee, 

2004). It leads us for the analysis of the time series and gives us the problem to solve (like 

stationarity problem) before conducting the analysis. 

To define more precisely the theories like the EMH and its implications and its tests, 

Bodie, Kanes and Markus (2008) or Arnold (2008) books give us complete information about 

this hypothesis and its implications. Moreover the accuracy of these books is certain since the 
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authors are famous teachers in different American universities or since the books are used in 

many finance courses in many different countries.  
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3. THE CARBON MARKET AND ITS DYNAMICS 

In this chapter we are explaining and describing the creation and the development of the Carbon 

Market. We are going through historical data and we are providing the context of the Carbon 

Market creation in the scheme of the Kyoto Protocol and the implication of the European Union. 

 

3.1 THE CARBON MARKET TRIGGER 

 

At the very beginning of the Carbon Market, there is the Kyoto protocol. The Protocol has 

been adopted the 11 December 1997 for an application in 2005 but many countries, that had 

adopted the Protocol, waited before ratifying it that it has been set clearly after further 

discussions.  

The financial Carbon Market is the culmination of a process in three steps. First of all it 

was a willingness to reduce the carbon emissions. Then this brought discussions that ended up in 

the creation and the adoption of the Kyoto Protocol. Finally the European Union (EU) has seen in 

this “green movement” the occasion to make the difference on an international plan and created 

the Carbon Market and its allowances financial instruments as tools to fulfil its commitment to 

the Protocol. 

According to the latest count, “as of 14 January 2009, 183 countries and 1 regional 

economic integration organization (the EEC) have deposited instruments of ratification, 

accession, approval or acceptance. The total percentage of Annex I Parties emissions is 63.7%.” 

(www.unfccc.int)  

The goal of the treaty is to lower the emissions of six greenhouse gazes (GHG), among 

them the carbon dioxide, the methane and the nitrous oxide. The GHG are quantified as tonnes of 

carbon dioxide equivalent emissions, and one tonne of CO2 is named as European Union 

Allowance (EUA) (http://www.scitizen.com). 
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3.2 THE KYOTO PROTOCOL CONTEXT 

 

3.2.1 The Kyoto Protocol 

The Carbon Market has been created in the framework of the Kyoto Protocol. It has been 

the EU will to make a difference and to give the participants of the Protocol a tool to trade with 

efficiency their “permits to pollute” or their excess in allowances via the Carbon Market. 

In the context of the late 90’s, environment was a major concern for the politics. The 

Kyoto Protocol inspired the EU to prove its commitment on the reduction of their GHG 

emissions. Then, by ratifying the Kyoto Protocol, a major environmental project, the countries 

commit to reduce their carbon emission in 2012 from 5% compared to 1990. To make this 

accomplishment easier, the Kyoto Protocol offered flexibility and in particular through giving to 

the companies that emit less CO2 than their permit the right to sell their excess permits, and in 

the contrary companies that need to emit more CO2 than their permit to buy some 

(http://www.scitizen.com). 

The big absent of the Protocol is the United States. They are the country emitting the 

biggest amount of CO2 but they still stay in a position of observers. It is thought that they are 

watching to see how Europe is doing in this new area and if it is going to succeed and that they 

will join in case of success. It is also said that Bush refused to ratify the Protocol in order to 

prevent its industrial companies from extra costs and disadvantages. On the other hand, big 

polluting countries like India, China, and Russia have respectively accepted in 2002, approved in 

2002 and ratified in 2004 the Protocol. 

Thus with the support of many actors, in the industry, governments, and NGOs, the EU 

decided to create a Directive to set up a scheme for the trading of GHG allowances as a proof of 

their involvement. This Emissions Trading Directive (ET Directive) has been thought in respect 

of the protocol mechanisms. (Farhana, 2005) 

It is often referred to the Annex I parties as the Protocol differentiates the countries with 

different type of commitment into three groups. The Annex I Parties include the countries that are 

part of the OECD and countries with economies in transition like Russia, some Central and 

Eastern European States, and the Baltic States. They are the most important and active actors of 

the Protocol. 
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The Annex II Parties include the OECD member’ countries and exclude the countries with 

economy in translation. They have the role of leader by providing direction and financial help to 

the developing countries in their emission reduction activities. 

Finally, the Non-Annex I Parties consist mostly of the developing countries. (http://unfccc.int) 

 

3.2.2 The Green Paper 

Even before the creation of the Directive, the idea of trading the emissions was present 

and the EU Commission decided to create a Green Paper in order to set up a discussion on the 

principle of the trade of gas emissions. The goal of the Paper was to establish the interest and 

utility of the trading of emissions, and to discuss how this trading could take place among the 

existing measures about the subject. It stimulated a debate on the emissions trading within the EU 

by pointing out the advantages and inconvenients of the market at the European global level 

instead of individually, and by thinking of the coverage of industries. But it also proposed 

alternatives for the flexibility of the market that is essential, and for the adaptation of the 

“existing and future EU policies and measures”. It finally questioned the concerned actors and 

the parties and offered them the opportunity to give their opinion before September 2000 to the 

Green Paper. 

This debate was actually the real beginning of the ET Directive. The Green Paper brought 

the essential questions and the possible solutions to this project. 

The Kyoto Protocol is the first environmental protocol with such a global dimension. The 

EU Commission is well aware that they have to have a meaningful action on this international 

scene. Thus with the pressure of the politics, the industry and the NGOs, and as the same time 

than the proposal of ratifying the Kyoto Protocol, the Commission finally made the proposal for 

the ET Directive on 23 October 2001 for a GHG emission allowance trading within the EU 

(Farhana, 2005), creating the world’s first large scale gas emission trading system open for 

business. (www.setatwork.eu) 
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3.3 EMISSION TRADING AND ALLOWANCES 

 

3.3.1 Emission trading vs. allowances 

The notion of emissions trading has brought the Commission to choose between an 

absolute or a relative approach to set the targets, to think about the ethical concerns, and to the 

questions about the issuance of allocation and the coverage. The concept of emissions allowances 

trading has widely been subject to discussions. First, the emissions concept is that a target is 

given to each Party by the governments or the Protocol, but not by the market, and this target can 

be fixed or related to the performances of the source. The cap and trade regime chosen by the EU 

refers to the absolute approach target: the governments of the Parties are required to set the 

absolute targets for the trading market and then to manage the allocation of the allowances. 

(Farhana, 2005)  

And then an allowance is when a source is doing better than its target and has then earned 

the right to trade the extra emissions it has reached. In the contrary a source can buy allowances 

to meet its target. (Farhana, 2005) The allocation of the allowances means that the Member States 

distribute the total of emissions allowed through the allowances and they have to “determine who 

gets the economic value of the allowance” (Farhana, 2005). After that each Party decides 

individually about the way to allocate the allowances, by free allocation (based on historical 

emissions data) or by auctioning and about the coverage of GHG. 

This interest in emission allowance trading has lead the EU to establish the Emission 

Trading Directive as it has been published in October 2001, a cap and trade system on the trade 

of GHG emissions allowances. 

 

3.3.2 The Emission Trading Directive (ET Directive) 

First of all the ET Directive makes the difference between “allowances”, simply then units 

that are traded and introducing the EU own tradable unit, and “GHG emissions permit”, the 

framework for installations for participating in the trading scheme (Farhana, 2005). 

As a first guidance, the ET Directive requires that the Member States set their amount of 

emissions they have to achieve upon their own targets within the ET Directive. And secondly it 

requires that each Member State submits a National Allocation Plan (NAP) and this before 31 

March 2004 for the Parties concerned with the period 2005 and 2008. In the NAP, the member 
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state must specify the quantity of allowances it is planning to allocate during the period and how 

it is planning to allocate the allowances to individual entities. The plan is required to deliver 

exhaustive and detailed plans in order to gain more transparency (Farhana, 2005). 

Hence this ET Directive has been the best instrument for the EU to show the world how 

serious they take their commitment to the Kyoto Protocol. 

 

3.4 THE CARBON MARKET IMPLEMENTATION AND ITS FINANCIAL INSTRUMENTS 

 

3.4.1 The Kyoto Mechanisms 

To fulfil their commitment to the Kyoto Protocol, the Parties have access to three 

mechanisms of the Protocol to facilitate the trade of emission permits. Those mechanisms, so 

called the Kyoto Mechanisms, are the Joint Implementation (JI), the Clean Development 

Mechanism (CDM) and the International Emissions Trading (IET) (they are respectively 

explained and detailed in the articles 6, 12 and 17 of the Protocol) (Woerdman, 2004). Basically, 

they are carbon trading schemes under the Kyoto Protocol. 

 The International Emissions Trading 

The IET is set out in the article 17 of the Protocol, it “allows countries that have emission units to 

spare (…) to sell this excess capacity to countries that are over their targets” (http://unfccc.int) 

through the Assigned Amount Units (AAUs). These AAUs are the carbon allowed emissions or 

the targets that the country has accepted to respect in the Protocol and they can be either sold or 

exchanged. 

 The Joint Implementation 

The JI is defined in the article 6 of the Protocol. It is a project-based mechanism and generates 

the Emission Reduction Units (ERUs) (Wang, 2007). It “allows a country with an emission 

reduction or limitation commitment under the Kyoto Protocol (Annex I Party) to earn ERUs from 

an emission-reduction or emission removal project in another Annex I Party, (…) which can be 

counted towards meeting its Kyoto target” (http://unfccc.int).  

 The Clean Development Mechanism 

The CDM is described in the article 12 of the Protocol. It is very similar to the JI as it is also a 

project-based mechanism but it allows projects in developing countries that have no 

commitments to the Protocol. Countries earn Certified Emission Reductions (CERs) by setting up 
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these projects permitting them to meet their Protocol target. The CDM has a sustainable 

development dimension by developing clean energy projects in countries that suffer from the 

globalisation (http://unfccc.int). 

 

To sum up, the main financial products available to the Parties in order to trade 

allowances, and/or carbon emission reductions are the the AAUs within the IET, the ERUs within 

the JI project, CERs as outputs of the CDM, and the EUA from the EU ETS. It is to be noted that 

1 ERU is equal to 1 CER and to 1 EUA and they all are equal to 1 metric tonne of CO2 

equivalent reduction. Companies are thus offered more flexibility via two possibilities to reduce 

their carbon emissions: either to invest in alternative energy to reduce their emissions or to buy 

EUA and CER through the EU ETS. EUA and AAU are more like “permits to pollute” as CER 

and ERU are credits rewarding projects to decrease the carbon emissions. 

 

3.4.2 The EU ETS 

The EU ETS is one of the results of the ET Directive. It is the “internal market for trading 

carbon dioxide emissions” (Wang, 2007) in the EU and is the fourth carbon trading schemes 

nowadays with the European Unit Allowances (EUAs) as the financial instrument of the system. 

The countries and companies present on the market can sell their excess of allowances to the ones 

who are emitting over their target. Through this scheme, the Parties are given an opportunity to 

reduce the cost of lowering their carbon emissions and by doing so the climatic goal of the Kyoto 

Protocol may be reached. The tradable emission units are the EUAs, but the CERs can also be 

traded on the market. The three Kyoto’s mechanisms (JI, CDM and IET) and the EU ETS are all 

linked. As an example, the CERs are included in the second phase of the EU ETS and countries 

trading on the EU market scheme can be credited with ERUs from JI or CERs from CDM as well 

as with EUAs.(Wang, 2007)  

The EU ETS is the first global and multi national carbon trading scheme in the world. 

It was scheduled to start in 2005, three years before the first commitment period of the Kyoto 

Protocol. (Farhana, 2005) It is structured in two phases for now, but a third phase is to be 

expected. 

 

 

  23 



 Phase I 

The Phase I ran from the 1st of January 2005 until the 31st of December 2007. It is more an 

experimental phase during which, the emitters who didn’t respect the NAP would be charged of 

€40 for any tone of gas emitted in excess of the specified cap and they will have to buy the EUA 

necessary to fit the cap in the next year.(www.agcert.com) 

 Phase II 

Phase II started the 1st January 2008 and will run until the end of December 2012. This phase is 

similar to the first one except that the fee would be of €100 per tone and the first commitment 

phase of the Kyoto Protocol will start. (www.agcert.com) 

From this second phase, the Carbon Market is expected to grow as the demand from the emitters 

will probably increase a lot considering the high fee and as each country’s emission reduction 

target from the Kyoto Protocol must be reached in 2012. The growth of the volume is expected to 

be due to the involvement of the USA also. They are observing the behavior of the market for 

now, but with the presidency of Barack Obama and the good results of the market, it is 

anticipated that the USA would go on the market rather than apply a carbon tax. The protocol is 

at stake during this second phase. Countries committing the protocol have less and less choice to 

reduce their emissions. 

 The third phase has been approved in December 2007 by the European Parliament for the 

period 2013 to 2020. During this phase the “European industries will receive 21% fewer 

allowances in 2020 than in 2005 and 37% fewer if a satisfactory international agreement can be 

reached. The essential variable for the market is that the overall level of the cap, not the 

procedure by which the allowances are awarded, will determine the price of CO2 emissions.” 

(www.bluenext.eu) 

 

3.4.3 BlueNext 

When we talk about the EU ETS it is essential to also refer to the “world's largest 

exchange for environmental-related products” (www.bluenext.eu): Bluenext. It is owned by 

NYSE Euronext at 60% and Caisse des Dépôts at 40%. It is divided into Bluenext Spot, starting 

in 2005 with the first phase of the Protocol, and Bluenext Derivatives, which is mainly Bluenext 

Futures since the beginning of the second phase. Bluenext Spot accounts 97 members trading 

EUAs and CERs and 17 members trading on Bluenext Futures. 
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The BlueNext Spot and the Bluenext Futures markets are order-driven and anonymous, 

and accessible through a “platform for energy market participants”. Its underlying instruments 

are the EUAs 05-07 for the first phase until the beginning of 2008, and now they are the EUAs 

08-12 and the CERs on the OTC. The trading on the market is going through the following 

mechanism: 

 

(www.bluenext.eu) 
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Bluenext Futures deals with Futures on EUAs 08-12 and on CERs as underlying 

instruments and on the secondary market. Its clearing house is LCH. Clearnet SA. The payments 

(

and delivery process are done as explained on the picture below: 

www.bluenext.eu) 

 

“Between 2005 and 2007 the EU ETS established itself as the world's largest market for 

CO2. Trading volume increased almost sevenfold, from 262 million metric tons in 2005 to 818 

million metric tons in 2006 to 1.4 billion in 2007. The value of trades reached 30 billion euros in 

2007: a 350 % increase from 2005. According to the World Bank, the European CO2 market 

captured more than 80% of world carbon trading value in 2005 and 2006, thus becoming the 

international reference for the price of carbon.”  

(www.bluenext.eu) 

 

3.4.4 The future of the Carbon Market 

d phase (2008-2012). Some analyses and results 

can be

The Carbon Market has entered his secon

 drawn from the first phase (2005-2007). This phase was a learning experience for the 

actors of the market in order to get used to the financial instruments and the trading conditions on 

the carbon. Big volumes have been noticed since the beginning with 262 million metric tons in 

2005 and up to 1.4 billion in 2007. In 2007 the volumes and the prices started to reflect the end of 
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the first phase allowances and the beginning of Phase II carbon instruments. The official end of 

the Phase I was on 30 April 2008 and all the allowances allocated for this period expired 

(www.bluenext.eu). And in the meantime, the allowances allocated to the second phase were 

introduced on the trading market since 2007, explaining the decrease in prices and in volumes of 

the EUA (05-07). The announcement in March 2007 of the European Parliament of a 

continuation of the Carbon Market until 2020 “boosted the price of 2008 allowances” and marked 

the separation between the Phase I and II allowances. The price of the Phase I allowances 

dropped to 0.02€ at the end of 2007 (www.bluenext.eu) 

But it is still an emerging market. The CO2 trading hasn’t yet seduced worldwide. China 

and As

arket, there is now just a few ways to rely on the efficiency of the 

market

 past 

to base

ind some price 

forecas

the market the crises affected it too. A decline in the 

prices h

publication of February 2009  

ia are not big players on the market, and the USA are changing their policy on the subject 

with Obama as president. 

As an emerging m

. One of them could be to wonder if the price of the tonne of carbon is at equilibrium. 

Investors are reluctant to get involved in this trading as they have few elements of the

 their judgement. They are still analysing the behaviour of the market, waiting for a breach 

for profits and for signs of high return investments.  

However, organizations are slowly developing, we already can f

ting services available from financial professionals, emitting companies are getting rates 

from rating agencies, risk hedging instruments are developing well, and in banks teams 

specialised in the Carbon Market are setting thanks to the increasing volume. All these elements 

are signs that the market is developing. With the introduction of the Americans, the importance of 

the market will surely be following the growth of the volume. And the question of knowing if the 

Carbon Market is only a fashion trend or a serious “competitor” of the oil and coal markets could 

be answered finally. Because as soon as the Americans join the market, it becomes a fully 

international market and the carbon can be the energy “star” for future investors. Derivatives and 

other financial instruments could be widely used on this market if yet the financial world keep on 

using them so commonly after the crisis. 

As a sign of the development of 

as been observed at the beginning of 2009 and actors of this market are expecting a lot on 

the next behaviour of the market that is going to determine its future. According to Bluenext 
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(http://www.bluetest.fr/TendancesCarboneEN/TCN.33_02.2009_En.pdf), “the economic crisis is 

reflected primarily in the market fundamentals” and many others like Terry Barker and David 

ionship between the economic and financial crisis and the Carbon 

Market

King in their article “economic crisis gives us a chance of repairing climate damage” on the 17th 

March 2009 in the Guardian (http://www.guardian.co.uk/environment/cif-

green/2009/mar/17/climate-change-king) recognize that the Carbon Market is impacted by the 

economic and financial crisis. 

It is however very difficult to find any further and deeper information or analysis 

concerning the dependent relat

. This is still an unclear phenomenon due to the fact that the crisis is still running and that 

the Carbon Market is an emerging market, implying high risk and high returns. 
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4. THEORETICAL FRAMEWORK 

This chapter provides a summary of the main financial and statistical theories that the 

authors are using. This summary gives the necessary knowledge about a financial theory and 

will give a lead to answer to the research question. It also provides a description of the 

financial tools which are useful for our research and to give help to the preparation of the 

data that is conducted in chapter 5, to avoid spurious results. This chapter will contain 4 

parts because of the significance of the theories in a first hand and also because of the 

mathematical tools the authors are going to use for the statistical study. 

 

4.1 THE EFFICIENT MARKET HYPOTHESIS 

 

4.1.1 Presentation 

The Efficient Market Hypothesis (or EMH) was firstly developed by Eugene FAMA 

in his article entitled “the Behaviour of Stock Market Prices” in the Journal of Business. Then 

he re-wrote it under the title “Random Walks in Stock Market Prices” published in the 

Financial Analyst Journal. Later, in May 1970, he wrote on the Journal of Finance an article 

entitled “Efficient Capital Markets: A Review of Theory and Empirical Work”, where he 

proposed the two main concepts of the efficiency of a market: the types of efficiency (Weak, 

Semi-Strong and Strong efficiency) and the close link between the market efficiency and the 

market equilibrium. The basic assumptions of the EMH are that the stock prices in the market 

“rationally reflect available information” (Arnold, 2008) and follow a random walk. Thus the 

future price is unpredictable and the past variation cannot help to forecast the future price. 

Then a market is not efficient when the stock prices do not reflect the true expected value of 

the stock. The stock is then over or under priced and abnormal returns can be made. 

To come back to the different stages of efficiency, the Weak form implies that the 

studies of the previous trends (like historical market trading data) can be fruitless (Bodie-

Kanes-Marcus, 2008). Under this assumption, no excess return is possible even if abnormal 

returns, using fundamental analysis can occur. The Semi-Strong form states that all publicly 

available data (historical and current) are available to all investors and that the price reflects 

all these information. The Strong form of the EMH reflects all the relevant information (even 

information only available from inside the company) and thus it is impossible for the investor 

to realize excess or abnormal returns. 
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4.1.2 Implications of the EMH 

There are many implications of the EMH, linked to its properties (Bodie-Kanes-

Marcus, 2008). These implications lead to try to beat the market by using different techniques. 

However, even if these techniques (which we are going to describe below) are not based on 

theoretical fundamental, they appear like the best tools to beat the market. Indeed one element 

is to consider in order to help these techniques to get a validation: the time frame difference. 

In fact EMH is, most of the time, validated after a long period and in a global view of a 

market, but sometimes the analyst, as an individual, can get better results to beat the market in 

a short period and with his own analysis. 

The first one is the Technical analysis. It is used by the analysts called “chartists”. It 

consists to an analysis of the previous period to discover a trend that the stock prices could 

follow (Bodie-Kanes-Marcus, 2008). The two well-known instruments used are the resistant 

level or the support level and the “head and shoulders”. The following picture shows the 

resistance level and the support level for Paychex Inc (PAYX) (Source: Sensatus UK Limited 

timetotrade application). As we can see on the chart, the Support Level is a price level where 

the stock price will likely bounce off when it goes down. The Resistance level is the opposite 

since it is a price level where the stock price will likely bounce off when it goes up.  

The “head and shoulders” pattern describes a variation of price where the price rises to 

certain point (the first shoulder) and declines. Then the price rises again above the previous 

peak (the head) and declines. Finally the price rises but not to the previous peak (the second 

shoulder) and then decreases once more (www.investopedia.com). 

The following charts give an image of what are the support and the resistance level 

and what is the “head and shoulders” pattern. 

 
(Source: Sensatus UK Limited timetotrade application) 
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(Source: Investopedia, Copyright © 2007, Investopedia ULC. All Rights Reserved) 

 

Another tool which is available for the technical analyst is the ratio between the stock 

price and a market indicator (for example the Standard & Poor Index). The higher the ratio is 

the more the stock prices should increase (according to some studies) (Bodie-Kanes-Marcus, 

2008). 

The second technique is the Fundamental Analysis. It is based on the analysis of 

earnings, dividends, financial statements or even on the firm’s management. The EMH simply 

says that technique should lead to failure. Indeed all investors have the same information, thus 

to make profit, the analysis of your firm has to be better than the one of your competitors 

(Bodie-Kanes-Marcus, 2008). 

Thus it leads to two different portfolio management theories: the passive or active 

portfolio management. Actually the question is more: is it reliable and profitable to conduct 

such analysis taking into account high price for such analysis but also the time to realize it. 

Indeed such analysis can be useful for large amount of investment, thus for a large portfolio. 

But for a small one, it could appear ridiculous to conduct such analysis for a very low profit. 

Hence a little portfolio manager should prefer a passive buy and hold strategy (because of 

high fees of brokerage) based on diversification of the asset or a creation of an index fund 

which will replicate the performance of well-known Index of stocks (S&P for example) 

(Bodie-Kanes-Marcus, 2008). 

 

4.1.3 The Event Studies 

Few empirical studies try to show the impact of an event (as event we can think about 

a merger or an acquisition, weak financial results, increase of interest rate ...) of stock price of 
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a firm or prices of commodities. This event should create what analysts call abnormal returns 

(Bodie-Kanes-Marcus, 2008). 

Technically, we can note the following equation to explain the event effect. Since an event is 

expected to give abnormal returns and if the normal return can be defined as the expected 

returns in the case of the event has no effect the return, we can define the event effect as the 

following mathematical equation, for a firm i and time t after the event 

ε*it =  Yit – E(Yit|It) 

Where  

Yit is the observed return 

E(Yit|It) is the normal return or expected return 

ε*it is the abnormal return 

(Course at USBE of Analysis of Financial Data, lecture V: Event Study Analysis, Luna, 

spring 2008) 

 

4.1.4 The Lucky Event Issue 

It can sometimes appear that we read in the newspapers that an investment firm 

outperforms the market. This, related to the EMH, could deeply affect this hypothesis about 

the excess return. The Lucky Event Issue shows that it is possible in a way that as long as 

thousands of investors follow a trading scheme it is possible that one outperforms the other 

and realizes an abnormal return. This is more a question of probability and statistics (Bodie-

Kanes-Marcus, 2008). 

 

4.1.5 The Tests of Efficiency 

It exists many ways to test the EMH. In that part we are going to give some of them 

that could be useful for our thesis: 

 

4.1.5.1 The Weak-Form Tests 

It consists in the calculation of a correlation coefficient or “serial correlation of the 

stock market returns” (Bodie-Kanes-Marcus, 2008). Thus the purpose of this test is to find a 

correlation of stock returns with past return. Thus we can try to find a trend of the stock 

returns. This “serial correlation” can be positive (which would lead to positive returns 

tendency) or negative (in that case it would lead to negative return). 

We can also use predictors to forecast the market returns. Thus Fama and French “showed 

that the return on the aggregate stock market tends to be higher when the dividend/Price ratio 
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is high” (Bodie-Kanes-Marcus, 2008) (French and Fama, 1988). We can also quote other tests 

like the filter approach, the Dow Theory, the moving average and the Price (Return) 

Momentum (Arnold, 2008). 

 

4.1.5.2 The Semi-Strong Tests 

 It is basically to know if public information in addition to the historical information 

held on a security can improve its investment performance and to detect if abnormal returns 

can be generated with this additional information and then create market anomalies. (Bodie-

Kanes-Marcus, 2008) 

It consists in the research of an event study. “An event study averages the cumulative 

performance of stocks over time, from a specified number of time periods before an event to a 

specified number of periods after.” (Dimson and Mussavian, 2000). These tests show and give 

evidences on how the share prices react to some splits in stocks and earnings announcement. 

Fama, Fisher, Jensen and Roll were the first one to test with the event study in 1969 (Dimson 

and Mussavian, 2000) and they have noticed that it looks like the market anticipates the 

information and the price has been completely adjusted with the new information even before 

that the event been exposed to the market. Thus prices reflect complete information: direct 

and indirect one. Scholes also studied the semi-strong efficiency and how prices react to a 

non-public information hold by the seller. Generally the prices movements reflect the value of 

this information, whatever the size of the transaction is (Dimson and Mussavian, 2000). 

In the semi-strong efficiency several effects have been identified and tested. One of 

the most famous is the Small-firm-in-January effect. It shows that small-firms portfolios have 

in average a higher return, and even when the risk has been adjusted. But it has been shown 

that this effect occurred in January. Abnormal returns then appeared in January on the small 

firms. (Bodie-Kanes-Marcus, 2008). Another test is to calculate the Book-to-Market Ratios: 

“the ratio of the book value of the firm’s equity to the market value of equity”. With this ratio, 

Fama and French have found that the book-to-market ratio has more impact on the return than 

the systematic risk variations. (Bodie-Kanes-Marcus, 2008). There is also the Post-Earning-

Announcement Price Drift (also called Underreaction) which illustrates the “earnings 

surprised”. Meaning that the stock price doesn’t always react in the same way that news just 

published (i.e. good news and the price jumps) and it has been estimated “by comparing the 

announcement of actual earnings to the value previously expected by the market 

participants”. (Bodie-Kanes-Marcus, 2008). And Rendleman, Jones and Latané have shown 

that “there is a large abnormal return (…) on the earnings announcement day”. (Bodie-
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Kanes-Marcus, 2008). We can also quote the Neglected-firms effect and the Liquidity effect 

that are more linked to seasonal or cyclical effects or again the Value Investing effect and the 

Bubbles effect. These tests reflect effects that are not possible in an efficient market. They 

have identified a range of anomalies. 

 

4.1.5.3 The Strong-Form Tests 

The inside information is the most relevant competitor of the EMH. Indeed it is always 

possible to make superior profit if someone has information from inside and thus before the 

others. 

 

4.2 RANDOM WALK AND EFFICIENT MARKET HYPOTHESIS 

 

The first hypothesis about the random walk was established by Maurice Kendall in 

1953 who tried to find regular price cycles by studying security and commodities price 

variation over time. But he failed to find any of these cycles. The prices followed a random 

walk, which means that there is no systematic correlation between prices at time t and time t-1 

(Arnold, 2008). 

If we are taking into account a statistical dimension, we can compute the Random 

Walk using the Autoregressive of dimension 1 (AR (1)-Processes). 

The formula of AR (1)-Process could be, according to David Ruppert (Ruppert, 2004): 

Yt - µ = Φ (Yt-1 - µ) + εt 

Where  

- Yt is the return at time t 

- Yt-1 is the return at time t-1 

- Φ is the amount of feedback. Thus if we are considering Φ (Yt-1 - µ), this represents the 

“memory of the past into the present value of process” 

- εt is the noise or the new information that we have no way to predict 

- µ is the mean of the process 

(David Ruppert, 2004). 

In our case we need to study a nonstationary AR (1) processes, where the mean, the variance 

and the correlation are not constant. Thus in the case of a random walk, we need Φ=1. 

Hence the previous formula is going to be: 

Yt = Yt-1 + εt 

The process, here, is supposed to be nonstationary (Ruppert, 2004). 
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4.3 TIME SERIES AND STATIONARY PROCESS 

 

Since we are going to conduct a study of time series, it appears essential to define this 

term. In his statistical book, David Ruppert defines it like following: “A time series is a 

sequence of observation taken over time, for example, a sequence of daily log returns on a 

stock” (Ruppert, 2004).  

In our study, the data will be the closing prices of the different products available in 

the market of the GHG emissions, i.e. the closing prices of the EUA (phase I and II), and the 

CER, as we explained in the chapter 1. Thus, in this case, the authors will deal with multi 

variable data (since we have different products). The purpose of our study is to find whether a 

trend exists between prices over time or not. Test of autocorrelation and constancy of the 

variance (or volatility) could help to define the existence of trends over time. 

One of the most significant things for a time series is the problem of the stationarity or 

non-stationarity of the time series. Indeed stationarity appears as a fundamental assumption to 

conduct a statistical test. As Box and Jenkins defined it, “Stationary series are characterized 

by a kind of statistical equilibrium around a constant mean level as well as a constant 

dispersion around that mean level”. (Box and Jenkins, 1976) This implies also two kinds of 

stationarity: the strict stationarity, which contains constant mean and variance. The strict 

stationarity includes thee same hypothesis plus the hypothesis of normality of the time series 

(Yaffee, 2004). The significance of stationarity is that it leads to a fast decrease of the 

magnitude of the autocorrelation, whereas the non-stationarity will carry a slow decrease of 

this magnitude (Yaffee, 2004). Thus in a stationarity process, a lack of trends appears, which 

is desirable, to not bias the correlation test. In a non stationarity time series, those trends 

appear in the correlation analysis and create spurious results which could ruin the reliability of 

the results. Thus it is significant to conduct a stationarity test or to create a stationarity time 

series (by using the log function for example, which is a very common way in statistics to 

obtain this stationarity). Moreover many tests of stationarity exist. We can quote for example 

the Durbin-Watson or Dickey-Fuller, but the most common way is to identify, thanks to a 

slope (using SPSS), the existence of a line parallel to X-axis. If this linear slope exists, one 

can easily say that the process is stationary. The stationarity test is the first step before 

conducting a statistical analysis and especially before conducting an autocorrelation analysis. 
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4.4 AUTOCORRELATION 

 

The definition of the autocorrelation is given as a “correlation between observations of a 

stationary process as function of the time interval between them (lag)” (Ruppert, 2004). Thus, 

according to this definition the autocorrelation represents a cross-correlation of a time series 

with itself. We can define it in another way by saying that the data of the time series are 

correlated between them. Thus the data of the time series impact the others. In the case of a 

lag 1, the value at time T will affect the value at time T-1. This level of autocorrelation can be 

calculated thanks to the autocorrelation function (available in SPSS) or ACF or thanks to the 

partial autocorrelation (PACF). This last one will calculate the correlation of the time series 

not only with the direct previous data but with other intermediate values. 

 

 

This chapter gives an understanding of the theories and tools that the authors are going to 

use to conduct their tests. The Weak Form of Efficiency of the EMH is going to be tested 

through an autocorrelation study and would answer the research question.  

However it is obvious that only theories are described here above and the reality of the 

test would require adaptation of the data. Indeed the next chapter is dedicated to the 

formatting and the preparation of the data in order to obtain the most accurate results as 

possible. 
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5. DATA PREPARATION 
This chapter is explaining how the authors proceed to format the data for the tests. It also 

explains the way to calculate different tools, like the variance and the return, used to conduct 

the statistical analysis. 

 

5.1 COLLECTION OF DATA AND INPUT IN SPSS 

 

As we already explain above, we use a website for the collection of the closing prices of 

the EUA and CER. We have taken the closing prices available on www.bluenext.eu (since 

24/06/2005 to 25/04/08 or to 13/07/07 for the EUA 05-07, since 26/02/2008 until the 

31/03/2009 for the EUA 08-12 and since 12/08/2008 until 31/03/2009 for the CER) and until 

the date at which we have started our work: 31/03/2009.  

But these data were given in an Excel file and thus we have to input them in SPSS, since 

we will not use Excel as software for our study. It is easy to implement these data since a 

simple Copy/Past from Excel to SPSS is sufficient. Indeed SPSS is able to recognize Excel 

format. The only problem which occurs is the format for the date. Indeed in the excel file, the 

date is presented under the format: dd/mm/yyyy. This one does not fit in SPSS and thus we 

have to find a solution. We decide to compute the date as a number. Thus, 1 will represent the 

first day of trading for the EUA phase I. At the beginning we thought about taking day 1 as 

the first day of trading in general, but it appeared few problems with it, especially for the 

calculation of the variance. Thus we state that Day 1 will represent the first day of trading for 

each product. Even if it can appear as an arbitrary decision, it is the only solution to not bias 

the data, especially for the calculation of the variance (which represents the volatility of the 

market and thereby has a great significance). Except for this problem with the date, we do not 

encounter other difficulties. 

So to resume the date data we consider that (with the date format dd/mm/yyyy): 

 

For EUA 05-07: 

Day 1 = 24/06/2005 

Day 510 = 13/07/2007 

Day 708 = 25/04/2008 
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For EUA 08-12 

Day 1 = 26/02/2008 

Day 279 = 31/03/2009 

For CER 

Day 1 = 12/08/2008 

Day 162 = 31/03/2009 

 

5.2 DATA FORMATING 

 

5.2.1 Calculation of the return 

As long as we have closing price for our study, we have a problem of stationarity. Indeed 

it is well-known that the closing prices are not stationary and thus it will lead to problem for 

the autocorrelation process, which is only relevant and reliable with stationary time series. 

Thus we decide to calculate the return of the assets used (i.e. the daily return of the financial 

products: EUA and CER). These returns can be considered as stationary by observing the plot 

through time. As one can see, a parallel line with the X-axis exists, which can lead to the 

conclusion that the time series of the return is stationary. To calculate this return, we simply 

use the formula of the return, which is: 

    R = (Vf – Vi) / Vi    

Where  

R is the return (calculated in percentage) 

Vf is the final value (the closing price at time T+1) 

Vi is the initial value (the closing price at time T) 
 
 

5.2.2 Calculation of the variance (using to define the volatility of the market) 

The calculation of the variance is more complex than the calculation of the return. First of 

all we calculate the variance of the return as we use these data for our study. The first step for 

this calculation is to find the average return (note we would express this average return by the 

following letter: X) for each day. This simple step is done by using the function cumulative 

sum in SPSS. Then we divide this cumulative sum by the day (which is simply the numerical 

value of the day, i.e. the day of trading). Thus we have the average return. 

Then we square the difference of the return at time i by the average return. To express this 

formula more explicitly, it could be: 

(xi – X) ² 
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Then we sum the results using the function cumulative sum as seen above. Finally we 

divide this sum by the numerical value of the day. We obtain the variance of the results.  

 

5.2.3 Adjustment of time series 

After a study of the plot of the closing price of the EUA for the Phase I over time, we 

observe after the 708 trading days a constant price or a very low variance of the prices. This is 

due to the period of the EUA. Indeed after this day, the EUA Phase I arrives at its end and 

thus the prices appear very close to the value 0. Thus to avoid spurious results to the intrinsic 

problem of the Phases of the European Allowance, we decide to not include the trading days 

after the 510 trading day. Indeed it could bring counterfeit results due to the low volatility 

after this day and thus could bias the results of the correlation tests. 

 

5.2.4 Calculation of the autocorrelation 

The SPSS software offers us multiple functions very useful. Thus it was quite easy to 

calculate the autocorrelation and the partial autocorrelation thanks to this software. Indeed it 

includes in Analyse – Time Series – Autocorrelation the possibility to calculate the 

autocorrelation (and giving us some plots of the results) but also the Box-Ljung statistical test 

which can be useful to test the significance of the results.  

The authors also decide to take confidence limit at 5% since it is the common rule for 

this kind of study. But confidence limits of 10% can also be accepted as long as the market 

that we are going to study is quite new. 

 

5.2.5 Plots 

As we wrote in a previous part, we are going to use the return data to analyse the 

autocorrelation and the random walk of the products of the Carbon Market and to test a weak 

form efficiency. But the authors do not want to forget the closing price as a very significant 

element of the analysis. Indeed we previously described the test for the weak form efficiency 

and the possibility for the analysts called “chartists” to discover trends thanks to the data of 

previous period. Thus we want to study the plots over time of the closing price to find if, by 

using the most common methods of the chartists as the resistance or support level and the 

“head and shoulders” patterns, we would be able to discover trends. 
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6. FINDINGS AND ANALYSIS 
In this chapter we are going to analyse the results of the tests on the different instruments 

traded on the Carbon Market. 

 

6.1 EUA 05-07: Phase I 

 

6.1.1 Analysis of the Auto-correlation and Partial Autocorrelation results 
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The charts above represent the Autocorrelation (ACF on the left) and Partial 

Autocorrelation (PACF on the right) on SPSS for the return on the EUA 05-07. Both charts 

do not show significant correlation results. Indeed by looking at the correlation coefficient, 

just few lags are above or below the confidences limits.  

Concerning the Autocorrelation, the lags 1 and 7 are the ones significantly crossing the 

upper confidence limit. The lag 4 is touching the limit then we don’t consider it as a relevant 

correlation coefficient. About the PACF the lags 1, 4 and 7 are above the upper confidence 

limit, and the lag 13 is under the lower confidence limit. We can note that the confidence level 

is low, 5%. Then as the lags are still really close to the limits even when crossing it, it appears 

not totally relevant. 

The lags crossing the confidence limits on both charts indicate that the ACF and the 

PACF are non significant, meaning that the correlation coefficients between the lags are not 

relevant to conclude about a correlation. Thus it implies that there is a good chance for a 

random walk situation confirming the weak form of efficiency. 
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6.1.2 Analysis of the Variance 
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On the chart above is represented the variance of the return of the EUA 05-07. This 

variance is not stable. From day 1 to day 201 the variance reacts in a peak and then declines a 

lot until a new peak after which it is decreasing again. However from day 401 until day 501 

we can see a stationary mean that would go by all the points of the curve. 

 Despite these 100 days when the variance is constant, we can see that during a major 

part of the trading period, the variance stays unpredictable and no forecast on the return is 

possible. This randomness confirms the results of the autocorrelation analysis, showing that 

the EUA 05-07 are following a random walk. 

 

As we can see from the results of the Autocorrelation and Partial Autocorrelation and the 

Variance analysis, the EUA 05-07 are responding to a random walk corresponding to the 

Weak Form of Efficiency of the EMH.  
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6.2 EUA 08-12: Phase II 
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6.2.1 Analysis of the Auto-correlation and the Partial Autocorrelation results 

 

 

 

 

 

 

 

 

 

 
 

 

As for the EUA 05-07, the charts above represent the Autocorrelation (ACF on the 

left) and Partial Autocorrelation (PACF on the right) on SPSS for the return on the EUA 08-

12. By looking at the chart, some lags appear to cross the confidence limits, meaning that 

there are no significant correlation results.  

On the Autocorrelation chart, the lags 1 and 4 are the one going above the upper 

confidence limit. The lags 2 and 6 are crossing the lower limit significantly too. About the 

PACF the lag 1 is crossing the upper confidence limit, and the lags 2 and 11 are going under 

the lower confidence limit. Once again, the confidence level is low, 5%. Then as the lags are 

still really close to the limits even when crossing it, it appears not totally relevant. 

The fact that all the lags are not contained in between the confidence limits on both 

charts indicates that the ACF and the PACF are non significant. These correlation coefficients 

between the lags allow concluding that a correlation is not happening. This means that the 

weak form of efficiency can be accepted by a random walk situation on the EUA 08-12. 
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6.2.2 Analysis of the Variance 
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As observed on the graph above, the variance of the return on the EUA 08-12 doesn’t 

look like constant. There are several peaks during the period, but a mean is also present for 70 

days from the day 141 until the day 211. 

However the variance is increasing during the time, but is not stable, meaning that the 

volatility represented by the variance doesn’t allow forecast of the returns. This volatility 

indicates that the prices are following an acceptable random walk corresponding to a criterion 

in the EMH. And it still goes along with the results found in the autocorrelation analysis for 

the EUA 08-12. The EUA 08-12 have a really similar behaviour than the EUA 05-07 at the 

beginning of the market. 

As we can see from the results of the Autocorrelation and Partial Autocorrelation and 

the Variance analysis, the EUA 08-12 are responding to a random walk corresponding to the 

Weak Form of Efficiency of the EMH.  
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6.3 CER: Phase II 

 

6.3.1 Analysis of the Auto-correlation and the Partial Autocorrelation results 
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The charts above represent the SPSS results of the ACF (on the left) and PACF (on the 

right) on the return of CER products. As we explained above, the charts do not show 

significant results of correlation, neither for the ACF nor for the PACF. 

Even if many lags are above or below the confidence limits (lags 2, 4, 11 and 15 for 

the ACF and lags 2, 4 and 15 for the PACF), we cannot conclude to a correlation. Indeed as 

we decide to take confidence limits of 5%, which can be considered low, and as long as the 

lags do not cross significantly the limits, we conclude that there is no relevant correlation 

between lags. 

Thus considering these results of the ACF and PACF, and the non-significance of the 

lags crossing the confidences limits, we can conclude to a random walk situation of the return 

of the CER and thus to a weak efficiency of these products on the market.  
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6.3.2 Analysis of the Variance 
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 The study of the behaviour over time of variance (represented by the graph above) 

helps us to confirm the random walk drawn out by the PACF and the ACF. 

 Indeed thanks to the graph one can observe the non-constancy over time of the 

variance. Even if it is possible to detect a constant growth of variance at the beginning of the 

trading period (maybe due to the youth of the market), it is rapidly “broken” after a while 

(around the 50th day of trading), which can be considered quite fast, taking into account, as we 

said, the youth of the market. Thus the forecasting cannot be efficient in this way and it 

confirms the random walk. 

The CERs behaviour is really similar to the EUAs 08-12. The variance is not constant 

indicating that the volatility of the prices cannot be predicted. Then the CERs are also subject 

to a random walk signifying that they are corresponding to the EMH. 
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6.4 INTERPRETATION OF THE FINDINGS 

 

Finally, concerning the products traded on the Carbon Market, the EUAs for the 

Phases I and II and the CERs, tests show that they all follow an acceptable random walk as we 

have described and detailed earlier. This behaviour makes the Weak Form of Efficiency of the 

EMH acceptable for this market. Then despite the fact that the Carbon Market is an emerging 

market, starting its second phase, we can already establish, through our analysis, that the 

today prices of the instruments traded reflect the past prices and therefore it is not possible to 

make any forecast in order to generate abnormal excess returns. Our findings mean a general 

rules, and of course, exceptions can happen, but they would not be sustainable. 

The authors have tested a market for its efficiency and it appears acceptable, however 

a debate is opened concerning this efficiency and its conclusions. Indeed the acceptable level 

of efficiency is highly surprising as the market is really young. Regarding the analysis of the 

authors, this emerging market is efficient now and it raises and let open the questions of the 

consequences for the evolution of this market and if the method used to conduct the tests is 

the good one. Indeed the CERs during the second Phase show a reaction to the financial crises 

implying that the market does behave and react as a well-established one. This brings to think 

that the market has a standard microstructure and that deeper tests should be conducted on it. 

Only the Weak Form of Efficiency has been tested here, and in order to draw more 

conclusions on this new market, it would be interesting to continue this analysis by testing the 

other forms of efficiency of the EMH and by finding if any links exist between the industrial 

production and the pricing of the carbon financial instruments. The results to these further 

tests could also answer the questions about the future of the Carbon Market, its viability and 

its role to play in the financial places.  

Our findings are encouraging, since an efficient structure of the market is a positive 

signal sent to investors. It could also be viewed as an argument for more countries to join the 

market. 
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7. CONCLUSIONS 
This chapter is going to highlight our findings in order to bring an answer to the research 

question of the thesis. It will also open the discussion on further researches on the Carbon 

Market. 

 

7.1 ANSWER TO THE RESEARCH QUESTION 

 

This part answers the question if the Weak Form of Efficiency through the Random Walk 

hypothesis is acceptable for the European Carbon Market.  

All along the writing of the thesis, the authors have tested the reliability of an emerging 

financial market, the Carbon Market. To do so, they chose to test for this market one of the 

most famous financial theories, the Efficient Market Hypothesis (EMH). As already explained 

in previous part, the EMH says that the stock prices “rationally reflect available information” 

(Arnold, 2008) and follow a random walk. The knowledge that we get through testing the 

EMH has a great importance for all the actors, since it means that there is no way for the 

buyers/sellers on the market to do any forecast on the prices in order to generate abnormal 

returns. Players cannot beat the market return on along period. All the actors have the same 

information at the same time about the stock price. It is today the reference for well 

established markets and the authors’ goal has been to test if it applies to the Carbon Market. 

Thus, despite the youth of the market, if the prices of the traded instruments on this market 

follow a random walk, it implies that it will also become, or it also is, a well established 

market.  

The authors conducted their analysis by acquiring knowledge about the creation of the 

Carbon Market, from the Kyoto Protocol until the EU Emission Trading Scheme and by 

managing the necessary statistical tools. They accomplished it by a quantitative analysis based 

on a deductive approach with a positivistic orientation. Thus with a positivism orientation, the 

researchers used the “methods of the natural sciences to study the social reality” (Business 

Research Methods, Bryman & Bell, 2007, p. 16). And as far as they tested hypothesis from 

theory (the EMH), the deductive approach appeared logical. 

Finally, regarding the findings of the tests conducted during our analysis, we are capable 

of affirming that the Carbon Market fulfils in an acceptable way the hypotheses of the Weak 

Efficiency.  
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Indeed the European Carbon Market is composed of three traded instruments, the EUAs 

for both Phases, and the CERs. For the three of them the Autocorrelation, Partial 

Autocorrelation and the Variance have been analysed and the findings have brought to the 

same conclusion. Even with taking 5% confidences limits, which can be considered as the 

standard level of confidence for such a young market, all the traded instruments appear 

uncorrelated. Some lags are outside of the confidences limits for all of them, and the variance 

is not stable. 

The Autocorrelation and Partial Autocorrelation show similar pattern for all of the 

financial instruments which has been a surprise for us as they are different products traded 

during different periods. However the Variance analysis confirmed this trend with similar 

findings again for the three instruments. For all of them, the Variance has a non constant 

growth. Regardless of the different trading periods all the graphs on SPSS look “identical”. 

The only possibility of forecast was during the last 200 days of the Phase I but the 

intrinsic structure of the market made in sort that it was a preparation for the second Phase 

and by then the prices were close to zero. Thus this period is not relevant in our analysis and 

for the Weak Efficiency test. 

As assumed and considering the findings, the returns of EUAs from both Phases and the 

CERs are following a random walk. Returns are not autocorrelated and their variance is not 

stable meaning that the returns can not be predicted. This proves that the market is compliant 

with the Weak Form of Efficiency defined by the EMH. 

Moreover, by looking at the closing prices, we notice that the prices of the EUA 08-12 

and CER reacted to the crisis as any other market. Thus despite its youth, it appears that the 

Carbon Market acts in response of financial events, like the financial crisis, as the other well 

established financial markets and proves by this way its maturity. 

 

7.2 OPENING DISCUSSIONS 

 

In this part the authors are going to detail all the questions about the topic that came to 

their mind during the writing of the thesis and that could lead to further research. 

During the analysis of the Weak Form of Efficiency the authors found proofs of the 

possibility to conduct tests on the Semi-Strong Form of Efficiency on the Carbon Market. 

Indeed by looking at the Closing Prices chart plots, it appeared that the prices are reacting to 

economic signs leading to believe that the market could respond to the Semi-Strong 

Efficiency Form. Thus with deeper studies of the closing prices chart plots and correlation 
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analysis with other economic indicators (i.e. industrial production in Europe, interest rates…) 

the authors think that it could be possible to prove this Semi-Strong Form.  

As we can easily see on the charts in Appendix E and F the closing prices on the EUA 08-

12 and the CER drop off at the moment of the financial crisis and a deeper analysis of the 

reasons of this market behaviour could be interesting to know whether or not the European 

Carbon Market is reliable. Moreover it appeared interesting to conduct a specific analysis of 

the EUA Phase I as the authors observed high volumes of exchange despite closing prices 

drastically approaching zero. 

To understand the structure of the market, a correlation analysis with the industrial 

production in Europe or other economic indicators could lead to interesting results. Since the 

cap and trade system of the market is based on the gas emissions caused by the industrial 

production, the authors think that the prices could reasonably be correlated with this indicator. 

This raises the question of the behaviour of the market in case of a respect of the quotas by the 

countries that have ratified the Kyoto Protocol. 

At the same time than the Efficiency analysis of the market, many questions about the 

future of this market arose. The first one was about the financial products available. Futures 

are already traded but within the development of the Carbon Market, other derivatives, like 

Options and Swaps, would be unavoidable. In the financial world as it is known today, 

derivative instruments are essentials to the sustainability of a market. Moreover as we can see 

it on the commodities market can we imagine hedging possibilities with derivatives on the 

Carbon Market? This creation of derivatives instruments on this market could catch the 

attention of investors for speculation and could lead to a significant raise of the prices as it 

was the case for the oil market.  

The correlation with the oil market appeared interesting to study the future of the Carbon 

Market. We can wonder if the carbon prices would one day reach the $100 the ton bringing 

then the coming problem of liquidity in the future. Or if this Carbon Market is only a fashion 

trend only linked to environmental concerns. Indeed the financial crisis has badly impacted on 

the interest for this market and for the environmental problems. However if this trend is 

confirmed then will the carbon be the product “star” for the future investors and carbon 

become a safe investment for investors. 

In this way, investors or portfolio managers could use carbon financial instruments to 

diversify their portfolio or “basket” of financial products. Thus carbon instruments could play 

the same role than traditional instruments and increase the diversification effect. It would 

increase also the interest of investors for that kind of products and give reliability to the 
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market. Thus the authors think that the diversification effect of portfolios composed with 

traditional instruments (like stocks, interest rates or commodities products) and with carbon 

instruments could be an interesting topic for future studies. 
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8. CREDIBILITY CRITERIA 

In this chapter the authors are going to expose and evaluate the accuracy of the analysis they 

have conducted but also the robustness of the findings. Thus the authors want to expose the 

credibility criteria of their calculations during the research, which could be relevant, 

especially for quantitative studies. 

 

8.1 RELIABILITY 

 

Among the credibility criteria, the most important one is the reliability of the tools 

used for the measurement during the research. If these tools are reliable then the research can 

be valid. Reliability refers to the absence of statistical errors. It implies that no distortion is 

possible in the measurement and that the results are replicable. (Bryman & Bell, 2007) 

One important stability problem present in the work of the authors is on the database 

used to conduct the analysis. The authors used the returns of the financial instruments traded 

on the market to measure the efficiency of this market. To do so they used a database from a 

reliable website as it is the official website of the exchange place of these instruments. This 

website provides documents updated daily giving the closing prices of the EUAs for both 

phases and of the CERs for future investors, and for the actors already present on the market. 

And as the market is still new it is highly improbable to find any non reliable and non official 

data source. The authors prudently and accurately used these data to calculate the returns, and 

conduct their analysis step by step. Therefore it is unlikely that errors occurred during the 

preparation of the data and the analysis.  

The authors think that they did everything to make their results replicable for further 

analyses and this by presenting a workflow of the steps or their research and by giving details 

on the preparation of their analysis. However as mentioned many times the Carbon Market is 

an emerging market and the authors focused on the European market, implying that the 

expected development and growth of this market could affect the general viability of the 

results. This would make future studies less comparable to this one as far as just few similar 

studies have been conducted about this market up to now. In a couple of years databases more 

reliable or participation of other countries (outside Europe) would bring a totally new and 

different dimension on the subject, making difficult to replicate the results found by the 

authors despite their attempts to be as objective as possible. 
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8.2 VALIDITY 

 

Validity is one of the most significant factors in a quantitative research. Its purpose is 

to give the assurance that the measurements really fulfil their objectives and the intended 

concepts. (Bryman & Bell, 2007) This makes clear that if the measurement is not reliable it 

can not be valid either. Since it is only a statistical test on the weakest form of efficiency that 

was conducted, the “face validity” can be discussed. Indeed the Face validity implies that the 

readings used by the authors for the research can be consider as valid only if they do not 

contest the general sense of people who are aware about the subject matter (Bryman & Bell, 

2007). However since the validity in this work is less a problem than the reliability then the 

degree of validity is sufficient. Indeed as the readings and the databases on what has been 

measured are reliable then it is considered that they are valid too. Moreover the analysis is a 

statistical performance and the knowledge of the authors and the literature they used about 

this topic prevents the authors to confuse the approaches. However the authors cannot 

unfortunately avoid subjectivity and errors from the literature used all along their work. 

Considering the statistical analysis of the variance charts, the authors are aware that 

they just conducted a basic analysis based on the fact that the variance is not following a 

Gaussian function. Thus it would be possible for further research to go deeper in this work by 

using stronger statistical tools like the ARCH Model or the Pareto function. Our results are 

significant enough to be considered as valid, thus the validity on this study is acceptable. 

 

8.3 GENERALIZATION 

 

Finally the last important criterion is the possibility to generalize the findings. 

Generalization implies that findings are valid and acceptable beyond the context in which the 

study was performed (Bryman & Bell 2007). This issue is quite relevant for the subject. 

Concerning the EUAs of the first Phase a generalisation is justified as the period is over and 

the data won’t change neither evolve in the future. And even if the market expands to the 

USA, the entering of any new actor won’t have any impact on this Phase I and on the 

generalizability of the findings. 

However if the USA decide to join the Carbon Market, then the generalisation of the 

results of the second Phase would be certainly altered. First of all the market won’t be only 

European anymore but global, questioning then the generalizability of the data collected by 

Bluenext (a European exchange). And then the prices would drastically change creating a 
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break in the behaviour of the prices. Moreover one can think that if more actors come to the 

market, efficiency should improve creating a better pricing structure. The authors believe that 

their work could be used as a basis and that their results are generalizable as long as there is 

no important change on the Carbon Market actors. 
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Appendix A: Participants to the Kyoto Protocol 

 

The map shows various categories of participants to the Kyoto Protocol. We distinguish 

between EU-15 countries, European countries with economies in transition, other countries 

with emission targets, Annex 1-countries that have not ratified the Kyoto Protocol and non-

Annex 1 countries: 

 

 
 

 Blue: The European Union (EU) (EU-15) 

 

EU countries having ratified the Kyoto Protocol and their percentage of total global 

greenhouse gas emissions in 1990:  

Austria (0,4), Belgium (0,8), Denmark (0,4), Finland (0,4), France (2,7), Germany (7,4), 

Greece (0,6), Ireland (0,2), Italy (3,1), Luxembourg (0,1), Netherlands (1,2), Portugal (0,3), 

Spain (1,9), Sweden (0,4), United Kingdom (4,3). 

 

 Yellow: Countries undergoing the process of transition to a market economy 

These countries have emission caps and are usually net sellers in the Carbon Market. JI 

projects are hosted mostly in these countries.  

Economies in transition that have ratified the Kyoto Protocol and their percentage of total 

global greenhouse gas emissions in 1990:  
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Bulgaria (0,6), Croatia (0,2), Czech Republic (1,2), Estonia (0,3), Hungary (0,5), Latvia (0,3), 

Poland (3,0), Romania (1,2), Russian Federation (17,4), Slovakia (0,4), Slovenia (0,1), 

Ukraine (5,4). 

 

 Red: Annex II non-EU countries that ratified the Kyoto Protocol 

Annex I countries outside the EU that have ratified the Kyoto Protocol and their percentage of 

total global greenhouse gas emissions in 1990: 

Canada (3,3), Australia (2,1), Japan (8,5), Monaco (0), Iceland (0), New Zealand (0,2), 

Norway (0,3), Switzerland (0,3), Liechtenshtein (0) 

 

 White: Annex I parties not ratified 

Among the Annex 1 countries that signed the Kyoto Protocol in 1997, only the USA has not 

ratified it. In 1990, the USA emitted 36.4 % of the total GHGs in the world. 

 

 Green: Non-Annex I countries having ratified the Kyoto Protocol 

The non-Annex countries do not have emission caps and are potential host countries of Clean 

Development Mechanism (CDM) projects.  

 

(Source : http://www.pointcarbon.com/1.266920) 
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Appendix B: Closing Prices Chart for EUA 05-07 
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Appendix C: Variance Graph for EUA 05-07 before data modification 
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Appendix D: Closing Prices Chart for EUA 08-12 

 

2712612512412312212112011911811711611511411311211111019181716151413121111

C
lo

si
ng

_p
ric

e

30,00

25,00

20,00

15,00

10,00

5,00

 

 

 

 

  61 



Appendix E: Closing Prices Chart for CER 
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Appendix F: Sample of the calculations 

 

 DayDaily Closing Price
VariationVolume

Closing_Price_Lag
Return

Cum_Closing_Price_1
Cum_Return_1

Average_return
Diff_return

Square_diff_return
Cum_Square_diff_return

Variance_return

1
19,83

0
41000.

.
19,83.

.
.

.
.

.

2
19,74

‐0,09
25000

19,83
‐0,0045386

39,57
0

‐0,002269
‐0,002269

0,000005
0,000005

0,000003

3
19,6

‐0,14
25000

19,74
‐0,0070922

59,17
‐0,01

‐0,003877
‐0,003215

0,00001
0,000015

0,000005

4
19,9

0,3
15000

19,6
0,0153061

79,07
0

0,000919
0,014387

0,000207
0,000222

0,000056

5
19,98

0,08
45000

19,9
0,0040201

99,05
0,01

0,001539
0,002481

0,000006
0,000229

0,000046

6
20

0,02
15000

19,98
0,001001

119,05
0,01

0,001449
‐0,000448

0
0,000229

0,000038

7
20,25

0,25
35000

8
20,05

‐0,2
0

9
20,1

0,05
0

10
20,3

0,2
5000

11
20,65

0,35
10000

20
0,0125

139,3
0,02

0,003028
0,009472

0,00009
0,000319

0,000046

20,25
‐0,0098765

159,35
0,01

0,001415
‐0,011292

0,000127
0,000446

0,000056

20,05
0,0024938

179,45
0,01

0,001535
0,000959

0,000001
0,000447

0,00005

20,1
0,0099502

199,75
0,02

0,002376
0,007574

0,000057
0,000504

0,00005

20,3
0,0172414

220,4
0,04

0,003728
0,013514

0,000183
0,000687

0,000062
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