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Abstract

The European Union Emission Trading System (EU ETS) is the cornerstone of the EU's
transition to climate neutrality by 2050. Significant carbon price increases and ambitious changes
to the ETS make phase four (2021-2030) uncharted territory. This thesis exploratively
investigates how the EU Emission Trading System (ETS) currently affects Swedish firms’
competitive position within the European Union and how these firms respond to the carbon
price. This is done through a qualitative approach with a thematic analysis of findings from
interviews with nine Swedish firms within the sectors: Combined Power and Heat generation
(CHP), Electricity production, Mining & Refining, and Smelting of iron and steel and of
ferroalloys. Our findings show unanimous support for the Emission Trading System as an
instrument to reduce carbon emissions, yet significant differences in each firm's response to the
carbon price. Uncertainty related to future price development is found to cause difficulties in
pricing among firms within the CHP sector. In contrast, firms with free allocation of EU
Allowances have limited financial impact. Across the board, the ETS drives clean technology
innovation by making fossil technology less appealing. Nonetheless, two instances of
competitive losses stemming from system design were recognised: 1) Swedish CHP producers
bear emission costs that other European producers do not, as a result of Sweden’s opt-in of the
CHP sector, potentially causing carbon leakage within the EU; 2) The maintained division
between the manufacturing of iron pellets (NACE 07.10) and sinter (NACE 24.10) keeps
benchmarks for sinter high, resulting in less incentive for abatement efforts within EU. This
thesis adds to the existing literature by identifying skewness in the harmonisation of the EU ETS
and investigating signals to which the firms respond.

Keywords: EU ETS, Phase 4, Swedish industry, EU Allowance, Harmonisation, Greenhouse
gas abatement, Competitiveness, Carbon leakage
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Sammanfattning

Europeiska unionens system for handel med utslappsratter (EU ETS) &r hornstenen i EU:s
overgang till klimatneutralitet till 2050. Betydande koldioxidprishdjningar och ambitidsa
forandringar av ETS innebar att fas fyra (2021-2030) ar outforskat territorium. Denna avhandling
undersoker explorativt hur EU:s system for handel med utslappsratter (ETS) for narvarande
paverkar svenska foretags konkurrensposition inom EU och hur dessa foretag reagerar pa
koldioxidpriset. Detta gérs genom ett kvalitativt angreppssétt med en tematisk analys av resultat
fran intervjuer med nio svenska foretag inom sektorerna: Kraft och Varmeproduktion (CHP),
Elproduktion, Gruvindustrin, samt Smaltning av jarn och stal samt ferrolegeringar. Vara resultat
visar enhalligt stod for systemet for handel med utslappsratter som ett instrument for att minska
koldioxidutslappen, men énda betydande skillnader i varje foretags svar pa koldioxidpriset.
Osakerhet relaterad till framtida prisutveckling visar sig orsaka svarigheter i prissattningen bland
foretag inom kraftvarmesektorn. Medan foretag med gratis tilldelning av EU-utslappsratter har
begransad ekonomisk inverkan. Overlag driver ETS ren teknologiinnovation genom att gora
fossil teknik mindre tilltalande. Icke desto mindre erkandes tva fall av konkurrensforluster till
foljd av systemdesign: 1) Svenska kraftvarmeproducenter bér utslappskostnader som andra
europeiska producenter inte, som ett resultat av Sveriges val av kraftvdrme-sektorn, vilket
potentiellt orsakar koldioxidlackage inom EU; 2) Den bibehallna uppdelningen mellan
tillverkning av jarnpellets (NACE 07.10) och sinter (NACE 24.10) haller riktmarkena for sinter
hogt, vilket resulterar i mindre incitament for minskningsinsatser inom EU. Denna avhandling
kompletterar den befintliga litteraturen genom att identifiera skevheter i harmoniseringen av EU
ETS och vilka styrsignaler som foretagen reagerar pa.

Nyckelord: EU ETS, Fas 4, Svensk industri, EU Utslappsratt, Hamonisering, Minskning av
vaxthusgaser, Konkurrens, Koldioxidlackage



Acknowledgments | i

Acknowledgments

This thesis was conducted at KTH Royal Institute of Technology in Stockholm,
Sweden. Without the assistance and input from some fantastic people, this
thesis would not have been possible. Therefore we would like to extend our
gratitude to Gustav Martinsson for supervising and guiding us during the
research process, to Hans Loof, the thesis examiner, for providing feedback
and reviewing our work, and to Bo Karlsson for input on qualitative method-
ologies and study outline. Lastly, we thank the representatives from Jonkoping
Energi, Kraftringen, Skellefted Kraft, Soderenergi, Tekniska Verken, Vatten-
fall, LKAB, SSAB, Company A and the Swedish Environmental Protection
Agency who participated through interviews and provided essential insights.

Stockholm, June 2022
Joar Haraldsson and Linus Logren



i | CONTENTS

Contents

1 Introduction

1.1
1.2
1.3
1.4
1.5
1.6

2.1
22

3.1
32
33
34
3.5

Background . . . . ... ..o
Purpose and Research Question. . . . . . ... ... ... ..
Goalofthethesis . . . .. ... ... ... . ... ...
Research Methodology . . . . . ... ... ... .......
Delimitations . . . . . . . .. .. ... oo
Structure of the thesis . . . . . . .. ... ... ... ... ..

Theoretical background

Regulatory response to externalities . . . ... .. .. .. ..
EU Emissions Trading System (EU ETS) . . . ... ... ..
2.2.1 Historical evolution of the EUETS . . ... ... ..
2.2.2 Regulating entities . . . . ... .. ... ... ....
2.2.3  Sectoral scope of the EU Emissions Trading System
224 Carbonleakage . . . . ... ... ... .. ......
225 Benchmarks. . . ... ... ... ... ... ...
2.2.6  The possibility toopt-in . . . . ... ... ... ...
2.2.7 Carbon Border Adjustment Mechanism (Carbon Bor-
der Adjustment Mechanism (CBAM)) . . . .. .. ..
2.2.8 Market Stability Reserve . . . . . ... ... ... ..
2.2.9 Price development and dynamics of different phases

Related literature

Harmonisation . . . ... ... ... .. ... ........
Competitiveness . . . . . . . . . . .. e
Allocation of allowances . . . . . . . ... ... ... ....
Investment and innovation . . . . . .. ... ... ......
Greenhouse gas abatement . . . . .. ... ... ... .. ..

11
12
13

16
17
21



CONTENTS | i

4 Method 37
4.1 Research Paradigm . .. ... ... ..... .. ....... 37
4.2 ResearchProcess . . ... ... ... ... ......... 38
43 DataCollection . . . .. ... ... ... ... ... ... 39

4.3.1 Samplingcriteria . . . . ... ... ... 39
432 Interviews. . . . . . . . . ... ... oo 40
433 Emissiondataset . . .. ... ... ... ... ... 41
4.4 Literature review process . . . . . . . . . . v e e e e 41
4.5 Assessment of validity and reliability . . . . . . ... ... .. 43
4.5.1 Validity of method anddata . . . . ... .. ... .. 43
4.5.2 Reliability of method anddata . . . . . . .. ... .. 44
4.6 Data Analysis Technique . . . .. ... ... ... ...... 45

S Results 47
5.1 Empirical background . . . . . ... ... ... . ... 47
5.2 Combined Heatand Power . . . . .. ... ... ....... 52

5.2.1 Jonkoping Energi . . . . . ... ... ... ... 52
5.22 Kraftringen . . . .. ... oL Lo 54
5.23 Skellefted Kraft . . . . ... ... ... ........ 55
524 Soderenergi . . . . . ... ... 57
5.2.5 TekniskaVerken . ... ................ 58
5.3 Electricity production . . . . . ... ... L Lo 60
53.1 Vattenfall . . .. ... ... ... ..., 60
5.4 Mining Refining . ... ... ... ... ... .. ... 63
541 Company A . . . . . . .. e 63
542 LKAB. .. ... .. 65
5.5 Manufacture of basic iron and steel and of ferroalloys . . . . . 67
551 SSAB . . ... 67
5.6 Reliabilityofresults . . . . . ... ... ... ... ..., 69

6 Discussion and Analysis 71
6.1 Combined Heatand Power . . . . ... ... ... .. .... 72
6.2 Electricity Production . . . . . . ... ... ... ....... 74
6.3 Mining and Refining . . . . ... ... ... ... .. ... 75
6.4 Manufacture of basic iron and steel and of ferroalloys . . . . . 76

7 Conclusions and Future work 79
7.1 Conclusions . . . . . ... ... 79

7.2

Future work . . . . . . . . . . . .. 81



iv| Contents

References

A Official Journal of the European Union (2019)
B Interview question outline (Swedish)

C Interview question outline (English)

D Sources gathered during literature review

83

95

99

101

103



LIST OF FIGURES |v

List of Figures

1.1

1.2

2.1

2.2

2.3

2.4

2.5

4.1

5.1
5.2

53

54

EU’s GHG emissions and prognosis of future developments.
Source: European Environment Agency (2021) . . . ... ..
[lustration of the report’s structure . . . . . . . ... ... ..

[lustration of optimal emission level (Eoptimal) based on
catbonprice(P) . . . . . ... L
Ilustration of significant changes of the EU Emissions Trad-
ingSystem. . . .. ... e
[lustration of the number of benchmarks within each sector
based on the EU Commission act - Commission Implementing
Regulation (EU) 2021/447 (European Commission, 2021) . . .
Illustration of the benchmark value with fictional values (Eu-
ropean Commission, 2021) . . . . ... ... ... ... ...
[lustration of the EUA price evolution over different phases
overlaid with impactful global events (price data from Trading
Economics, 2022) . . . . . . .. .. oo

[lustration covering the used research process . . . . . . . ..

[lustration of the interview responserate . . . . . . .. .. ..
[lustration of CHP Plants business with customers both up
and downstream . . . . . . . ...
Verified emissions and freely allocated EUA’s aggregated for
the five interviewed CHP producers 2008-2021. Data source:
Swedish Environmental Protection Agency . . . . . . ... ..
Verified emissions and freely allocated EUA’s of Vattenfall
2008-2021. Data source: Swedish Environmental Protection
Agency ... . e



vi|LIST OF FIGURES

5.5

5.6

5.7

6.1

Al

Verified emissions and freely allocated EUAs aggregated for
the two interviewed companies in mining & refining 2008-
2021. Data source: Swedish Environmental Protection Agency
Verified emissions and freely allocated EUA’s of SSAB 2008-
2021. Data source: Swedish Environmental Protection Agency
Frequency of firm’s answers regarding sentiment towards the
EU Emissions Trading System . . . . . ... ... ......

[lustration of thematic findings for the four analysed sector . .

Picture 1 from the Official Journal of the European Union
showing sectors and subsectors that are deemed at risk for
carbonleakage . .. ... .. .. ... Lo L.



LIST OF TABLES | vii

List of Tables

4.1 Number of articles found for each search term and year during
the literature review . . . . . ... ... 42

5.1 Firm-related information for interviewed companies. . . . . . 48

D.1 Table with all articles retrieved during literature review . . . . 103



viii | LIST OF TABLES



List of acronyms and abbreviations | ix

List of acronyms and abbreviations

CBAM Carbon Border Adjustment Mechanism
CCU Carbon Capture and Utilisation

CHP Combined Power and Heat

CL Carbon Leakage

CO2 Carbon Dioxide

CO2e Carbon Dioxide equivalent

COP Conference of the Parties

CORSIA Carbon Offsetting and Reduction Scheme for International Aviation

EEA-EFTA European Economic Area - European Free Trade Association
EI Elite Informants

EU ETS European Union Emissions Trading System

EU27 European Union Member States, total of 27

EUA European Union Allowance

GHG Greenhouse Gases

LRF Linear Reduction Factor

MSR Market Stability Reserve

NACE Statistical Classification of Economic Activities in the EC
OECD Organisation for Economic Co-operation and Development
RECLAIM REgional CLean Air Incentives Market

UNCED United Nations Conference on Environment and Development



x | List of acronyms and abbreviations



Introduction | 1

Chapter 1

Introduction

Since the introduction of the European Union Emissions Trading System
(European Union Emissions Trading System (EU ETS)) in 2005, with around
10 500 participants and 27 member states (Convey, 2009), corporations within
specific markets have been required to purchase adequate amounts of European
Union Allowances (European Union Allowance (EUA)) to cover their Green-
house Gas (Greenhouse Gases (GHG)) emissions (European Commission,
2007). Each EUA gives the holder the right to emit one tonne of carbon dioxide
(CO2) that can be traded at certain exchanges, such as the Intercontinental
Exchange (Batten et al., 2020). The EU ETS market is the first and largest
international emissions trading scheme and is one of the main pillars for
combating climate change through fiscal incentives (European Commission,
2007).

The industries included in the EU ETS vary in emission intensity, invest-
ment horizons for new projects, capital expenditure, geographic positioning,
pricing power, and infrastructure availability. Some companies cannot influ-
ence the price of their goods, as the price is determined on a global market,
such as the metal industry. While other companies can switch to non-fossil
fuels to completely remove their emissions. Therefore, it is unlikely that the
effects of EU ETS are homogenous across all actors in the EU.

Previous research has investigated what effect EU ETS has had on cor-
porations thus far and concluded that the Emissions Trading System has had
minor to no adverse effect on various parameters of competitiveness (Martin
et al., 2014; Dechezleprétre & Sato, 2017; Boutabba & Lardic, 2017; Naegele
& Zaklan, 2018; Joltreaua & Sommerfeld, 2018; Dechezleprétre et al., 2018;
Verde, 2020; Venmans et al., 2020). However, all of these studies looked at
earlier phases of the system, which differ significantly from the fourth phase
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(2021-2030) in terms of the carbon price, which has increased more than five
times compared to previous phases. This propels the necessity of another
evaluation of the Emissions Trading System’s effect on regulated companies.

This thesis explores how the EU Emissions Trading Systems’ affects
Swedish Heat & Power and Industrial manufacturing firms, and how the
firm responds to the ETS. Thematic analysis was used on qualitative data
from interviews conducted with elite informants from nine Swedish firms in
Mining & Refining, Manufacturing of basic iron and steel and of ferroalloys,
Combined Heat and Power Generation and Electricity production. Swedish
firms, as a unit of analysis, offer a unique perspective due to a long history of
pro-climate initiatives, such as being one of the first countries to introduce
taxes on carbon emissions in 1991 and robust infrastructure for climate-
friendly energy and heat production (Waluszewski, 2022). This, combined
with the national energy mixes heavily reliant on nuclear and renewable energy
sources, potentially creates distinct benefits within the EU ETS.

1.1 Background

The industrial revolution sparked a new age for humanity; now, humanity
could create more with less. Industrial societies quickly grew in size, and the
industrialisation of nations started. This led to increased productivity, living
standards, and air and water pollution. Some two hundred years later, most
have sobered to the detrimental effects of climate change and see a clear need
to change the course of the future. A testament to this is the climate initiatives
during the 90s.

In 1992 the United Nations Conference on Environment and Development
(United Nations Conference on Environment and Development (UNCED))
was held in Rio de Janeiro, Brazil (Council on Foreign Relations, 2021). This
marked the first international agreement on climate change. Not long after, the
first written acknowledgement of climate change was published by the United
Nations (United Nations, 1992).

In 1997, arguably the most well-known Conference of the Parties (Con-
ference of the Parties (COP)) was held in Kyoto, Japan, establishing the
first legally binding climate treaty and systems to monitor progress toward
climate goals (United Nations, 1998). The next significant milestone was
the Paris Agreement in 2015, which set goals to keep global temperature
increases below 2°C. To do their part of this goal, the European Union (EU)
has committed to reducing greenhouse gas (GHG) emissions to at least 55%
below 1990 levels by 2030 and reaching climate neutrality by 2050 (European
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Commission, 2020).

Reducing emissions is not easy, as large parts of the societies are built
around emitting technology such as coal and oil power and concrete and steel
production, which are building blocks for almost everything around us. Coun-
tries have several ways to decrease emissions and stimulate innovation in green
technology (i.e. non-emitting technology). Regulations, prohibitions, climate
taxes, and Emissions Trading Systems are common to limit adverse effects.
Meanwhile, innovation and technical development are often stimulated by
subsidies.

Regulations, prohibitions and taxes are suitable at a local or national level
where a single government can enforce the rules. However, they start to
crumble on an international scale because of the member states’ varying ability
to monitor local businesses’ compliance with the regulations and prohibitions
(OECD, 2021). This is where so-called cap-and-trade systems (Emissions
Trading Systems) have become more and more prominent (Fowlie et al., 2012),
which essentially is an agreement among member states to keep emissions
below a certain level (the cap) and to also forfeit permits (emission allowances
or credits) for each tonne of CO2-equivalent emitted. Such emission permits
are typically bought on an open market via auctions held by an authorised
entity or sold and traded at a secondary market among the companies included
in the trading system. The rationale for such a system is that it internalises
the cost of emission (i.e. polluter pays) and thus creates a fiscal incentive for
polluters to reduce their emissions.

An early example of Emissions Trading Systems goes back to 1994, when
REgional CLean Air Incentives Market (RECLAIM) (REgional CLean Air
Incentives Market) in California, USA, entered into effect (Fowlie et al., 2012).
Since then, several major Emissions Trading Systems have been launched
worldwide. To name a few: EU ETS, the world’s first major international ETS
in 2005 (European Commission, 2015); Swiss ETS in 2008; New Zealand
ETS in 2008; Korea ETS, East Asia’s first nationwide mandatory ETS in 2015;
China National ETS, the world’s largest nationwide ETS, started operating in
2021 (International Carbon Action Partnership, 2021).

The EU ETS is significant because it spans 27 EU Member States (Euro-
pean Union Member States, total of 27 (EU27)) plus Iceland, Liechtenstein,
and Norway (European Commission, 2021). Despite its high complexity,
the EU ETS has proven robust during the third trading period (2013-2020),
with full legal compliance by stationary installations (i.e. factories) and
aviation responsible for 99% of the emissions covered by EU ETS (European
Commission, 2021). From 2005 to 2020, emissions from power and heat
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generation and energy-intensive industrial sectors covered by EU ETS fell
by about 43%, which significantly contributes to the EU’s ability to reach
the 2030 goal of reducing GHG emissions by 55% compared to 1990 levels.
Furthermore, mechanisms such as the Market Stability Reserve (MSR) and a
more significant annual reduction of the carbon cap significantly reduce the
EU Allowance surplus, which will strengthen the role of carbon pricing in the
EU (European Commission, 2021).

Generally, the EU does an excellent job of reducing emissions. Ever since
the 1990s, the trend has been decreasing, and the goal of 2020 to reduce
emissions by at least 20% was achieved. Due to production loss due to Covid-
19, the EU reduced its emissions by 31% but recoiled as the global economy
once again started its gears at total capacity. Nevertheless, today’s trend is
not as good as it needs to be; decrease GHG emissions by 55% by 2030 and
entirely by 2050, and as figure 1.1 depicts below, we are off track (European
Environment Agency, 2021).

Million tonnes of CO, equivalent (Mt CO.e}

6000
5000 +
2020 target
(emissions)
4000 o
3000 -
2000 [e]
2030 target
(emissions)
1000
2050 target
(emissions)
L e B S S S S B LA A S e e B S L AL S B S e B S ©
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Historical greenhouse gas emissions without land use, land use change and forestry (LULUCF)
— Historical greenhouse gas emissions with LULUCF
Projections with existing measures (WEM) with LULUCF
-- Projections with additional measures (WAM) with LULUCF

Figure 1.1: EU’s GHG emissions and prognosis of future developments.
Source: European Environment Agency (2021)
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1.2 Purpose and Research Question

Since implementing the EU ETS scheme, the world’s largest international
emissions trading scheme, many researchers have investigated what effect
EU ETS has had on corporations thus far and concluded that the Emissions
Trading System has had minor to no adverse impact on various parameters of
competitiveness (Martin et al., 2014; Dechezleprétre Sato, 2017; Boutabba
Lardic, 2017; Naegele Zaklan, 2018; Joltreaua Sommerfeld, 2018; Deche-
zleprétre et al., 2018; Verde, 2020; Venmans et al., 2020). However, all of
these studies looked at earlier phases of the system, which differ significantly
from the fourth phase (2021-2030). Phase III ended amid the COVID-19
pandemic in 2020, and there has been a surge in EUA prices during 2021, with
a peak in February 2022 of €98,49. The increased price of carbon emissions
is potentially influencing heavy-emitting industries to a great extent, which
creates an exciting research opportunity. Namely, to investigate how and to
what extent these industries are affected and how (if) they adjust their decision-
making regarding the EU ETS. This leads to two research questions which aim
to investigate how firms respond strategically, operationally or financially to
the Emissions Trading System.

RQ1: How does the Emissions Trading System affect Swedish firms’ compet-
itive position within the EU?

RQ2: How do Swedish companies in heavy emitting industries respond to the
carbon price within EU ETS?

1.3 Goal of the thesis

This thesis aims to conduct rigorous qualitative research with high validity,
reliability and transparency. Furthermore, the study seeks to contribute to the
research field and understand how Swedish firms respond to the EU Emissions
Trading System. It also leads to the graduation of the researchers who are
conducting this master thesis at the Institution for Industrial Engineering and
Management at The Royal Institute of Technology, Stockholm, Sweden.

1.4 Research Methodology

This study explores how Swedish firms currently respond to the EU Emissions
Trading System and how their competitiveness is affected by the phase shift
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in the EU during the fourth phase of the EU Emissions Trading System.
Therefore, a qualitative research methodology was deemed suitable at the
beginning of phase four since the lack of adequate amounts of quantitative data
to perform a rigorous quantitative analysis. The qualitative method allows us to
gather nuanced, complex and up-to-date data with semi-structured interviews
of Swedish firms. The study uses an inductive approach to explore the research
questions and Thematic Analysis of interview results to draw insights from
Elite Informants and find themes, patterns and relationships in the data.

1.5 Delimitations

Although the EU ETS also regulates aviation within Europe, the decision
to not include aviation in this study has been made. The aviation sector
was included in the EU ETS first during phase two. There are apparent
differences in how the system applies to aviation in contrast with the remaining
industries. Furthermore, aviation is also monitored by the Carbon Offsetting
and Reduction Scheme for International Aviation (Carbon Offsetting and
Reduction Scheme for International Aviation (CORSIA)), which would make
it difficult to compare with the other sectors. Furthermore, the study focuses
entirely on Swedish firms because the researchers are from Sweden, which
reduces the risk of misunderstandings during the interviews.

Another delimitation of this thesis pertains to the study’s focal point.
Firms are primarily the subject of study, especially how they respond to and
are affected by the EU Emissions Trading System. The Emissions Trading
System’s structure and design are not scrutinised or investigated beyond what
is needed to establish context and essential background information.

1.6 Structure of the thesis

The paper proceeds as follows:

. Theoretical Related :
peckgroune HeEsE m

Figure 1.2: Illustration of the report’s structure

In section 2, necessary background information on EU ETS is presented.
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Section 3 pertains to the related literature. Section 4 connects to the research
methodology, philosophy, research process and assessment of validity and
reliability. Results from the interviews are presented in section 5. Section 6
discusses and analyses the empirical results relative to previous literature and
the study’s scope. The last section concludes the report and suggests further
work.
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Chapter 2

Theoretical background

2.1 Regulatory response to externalities

Arthur C. Pigou (1920) described an externality as a cost imposed on others
in society but not necessarily on the person responsible for the action (Pigou,
2017). A common externality is air pollution, which, as soon as it leaves
the chimney or exhaust pipe, causes a negative effect borne by society (e.g.
through higher health care expenses). The most well-known externality is
greenhouse gas emission, which causes an externality through the various
detrimental effects of climate warming.

As society has moved towards more excellent knowledge and awareness of
environmental externalities caused by business activity, more focus has been
directed towards how to remove or severely limit externalities. One way to
reduce externalities is through command and control legislation, which:

1. Identifies an environmentally harmful activity
2. Commands a standard for said activity

3. Controls and penalises or prohibits activity that does not fulfil set
standards (Cohen & Tubb, 2018).

This is often exerted through technology standards and requires accurate
measurement of harmful activities and proper enforcement of the law. Another
prominent way to reduce externalities is through the Pigouvian tax used to
internalise and redirect costs to where they stem from. An excellent example of
this is the carbon dioxide tax of €25 per metric tonne implemented by Sweden
in 1991 (Waluszewski, 2022).
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In theory, a Pigouvian tax causes an incentive for firms to transition away
from the activity, which causes the externality. Ideally, the tax level is set to
equate to the social cost of the externality. However, this is difficult in practice
as it requires the policymaker to know beforehand the exact magnitude of
both the externality and the tax implications. Setting a high tax rate today
would reduce dirty technologies’ profitability, incentivising a switch to clean
technology. However, a high social cost would follow as the marginal cost of
producing clean technology increases, discouraging consumption (Acemoglu
et al., 2016). As a result of this dynamic, Acemoglu et al. (2016) proposed
an optimal policy to consist of front-loaded subsidies for clean technology
followed by gradually increasing carbon taxes. This approach first narrows the
gap between clean and dirty technology in terms of production costs and then
slowly encourages the consumption of clean technology through an increased
tax rate.

Another dynamic approach to internalising externalities is through so-
called cap-and-trade systems. Cap-and-trade functions through the establish-
ment of a maximum allowed emission level (the cap) and issuance of emission
credits (i.e. EU Allowances within the EU ETS) which are either auctioned by
an authorised authority or traded at a secondary market (Fowlie et al., 2012).
Installations must surrender one EU Allowance for each metric tonne of CO2e
each year within the EU Emissions Trading System.

A cap-and-trade program imposes similar financial implications for emit-
ters as Pigouvian taxes. It internalises externalities; however, the emission
price is driven by market fundamentals as the system progresses rather than
set in advance (Healy et al., 2015). In such a system, firms are incentivised to
remove emissions that abate at a lower cost than the carbon price (Klemetsen
et al., 2020). This can be seen in figure 2.1 below, which illustrates the
optimal emission level to achieve minimal total emission costs (which consists
of abatement costs and the cost of buying allowances).
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Marginal abatement costs

Abatement cost

E optimal E Business as usual
Emissions

Figure 2.1: Illustration of optimal emission level (Eoptimal) based on carbon
price (P)

It shows that abatement is the optimal choice if a firm can abate one tonne
of CO2e at levels below the carbon price. Furthermore, in a cap-and-trade
system, polluters who find it costly to reduce emissions can buy permits from
polluters with lower abatement costs, thus allowing emission reduction to
occur where it costs the least (OECD, 2004).

2.2 EU Emissions Trading System (EU ETS)

The following chapters aim to sufficiently introduce someone not familiar with
the subject to all the background information about the EU ETS that is deemed
necessary to completely grasp what is presented in the results, discussion,
and analysis. Hence, the historical evolution of the EU ETS introduces what
has happened to the system for it to be where it is today and is followed by
how regulating entities ensure its operation. This is followed by a sectoral
scope over the system, introducing which types of companies are affected, to
what degree, and what challenges are connected to this, e.g. carbon leakage.
Benchmarks are the dividing factor, grouping different companies within
different sectors and providing carbon leakage risk. Other dynamics necessary
for a complete understanding of the results encompass the following three
matters; the possibility to opt-in, the Carbon Border Adjustment Mechanism,
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and the Market Stability Reserve. Finally, the price development and different
dynamics throughout the system are presented to introduce what costs and
uncertainties companies have to bear.

2.2.1 Historical evolution of the EU ETS

The EU ETS scheme is currently in its fourth phase (2021-2030) after evolving
from phase I (2005-2007), phase II (2008-2012), and phase III (2013-2020)
(European Commission, 2007). During these previous phases, several reviews
and changes have been made to compliance rules, which sectors and gases are
included, and the emission caps for each year. Changes to the scheme are made
by the European Commission, the Council of Ministers of member states, and
the European Parliament (Convey, 2009).

During phase I, the EU ETS scheme covered only CO2 emissions from
heavy emitters in the heat and power generation industry, as well as some large
emitters from other industries such as producers of steel, glass, cement, lime,
pulp and paper, among others, which accounted for about 50% of EU’s total
CO2-emission (European Commission, 2007). Most of the EU Allowances
were allocated to these actors free of charge during phase I (about 95%) and
phase II (about 90%) (European Commission, 2007). In conjunction with a
carbon cap of about 80 million tonnes above business-as-usual levels in 2005,
most firms could comply with the scheme without changing any behaviours
(Skjerseth and Eikeland, 2006).

The free allocation of EU Allowances was necessary to gain vital support
among the member states (European Commission, 2007). However, as a side-
effect, the over-allocation issue persisted throughout phase II of the EU ETS
scheme. Correctly estimating the carbon cap is crucial. Itinfluences the supply
of EUAs and thus the pricing and encourages investments into climate-friendly
alternatives and innovations if done correctly (Brohé et al., 2015). To create
more efficient pricing of the EUA, the European Commission moved to full
auctioning of EUAs from the beginning of phase III in 2013, except in specific
industries where carbon leakage was deemed likely (Batten et al., 2020).

During phase four, the European Commission has strengthened its ambi-
tions by proposing a 61% reduction of CO2e emissions below 2005 levels by
2030 and a steeper reduction of the overall emission cap by 4.2% per year,
compared to the current 2.2% as was reported in the Carbon Market Report
for 2020 (European Commission, 2021).

A summary of significant changes in the EU Emissions Trading System is
illustrated in figure 2.2, limited to aspects relevant to this report.
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Figure 2.2: Illustration of significant changes of the EU Emissions Trading
System

The EU Emissions Trading System is designed to regulate and reduce emis-
sions in the EU and some additional countries, which is a reason it has grown
into a complex regulatory instrument. The body of publications about the
system increases every day, increasing the difficulty of forming an accurate
understanding. The following subsections delve into important background
information about the EU Emissions Trading System, which offers necessary
context to this thesis’s empirical results and analysis.

2.2.2 Regulating entities

The EU ETS trading system is imposed on the EU as environmental law, thus
falling within European power. All decisions about the system are made at
the European level. Sweden has had emission taxes since the 1990s (Lag
(1994:1776) om skatt pa energi), but the EU must not impose a standard fee
system on its member states. To work around this restriction, and since it
has to be set on an EU level and not a unique system in each country, a trading
system is the most suitable solution. Three key institutes regulate the emission
system:
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* The European Parliament - the elected representatives of European
citizens

* European Commission - Europe’s civil service. They are the only
institution that could initiate a new legislative proposal, i.e. new
regulations or amendments to the EU ETS directive

* European Council - representatives of member states’ governments in
European decision-making

The primary way in which the system functions is to grant the owner of an EU
Allowance (EUA) the right to emit either:

¢ 1 tonne of carbon dioxide

* or the equivalent amount of other potent GHG such as methane, nitrous
oxide and perfluorocarbons.

Each EU Allowance is either given to the company for free or auctioned/traded
over the counter or at a secondary market; how free allocation works is
described further in detail. Operators must submit an emissions report declar-
ing their previous year’s emissions, which must be verified by an accredited
verifier no later than 31 March (i.e. regarding the year before). Once the shared
information has been checked, the operators will submit the corresponding
allowances by 30 April of the same year (European Commission, 2021). On
the other hand, a penalty fee will be imposed if a company fails to fulfil the
existing requirements, i.e. to purchase emission rights corresponding to what
is required due to their emissions and hand over these in the intended time
(Environmental Protection Agency, 2021). This amounts to 100 euros plus
the daily price of emission rights, i.e. more than a doubling of the price at
writing (89.2 euros, 2022-05-12 from Trading Economics (2022).

2.2.3 Sectoral scope of the EU Emissions Trading
System

In 2022, the EU ETS covers roughly 40% of the EU’s total greenhouse gas
emissions and includes, in addition to EU countries, Norway, Iceland and
Liechtenstein. More than 12 000 emitting installations are affected in power
generation, manufacturing, and airlines (Nissen et al., 2021). The type of
gases covered today are carbon dioxide, nitrous oxide (from the production



Theoretical background | 15

of nitric, adipic, and glyoxylic acids and glyoxal), and perfluorocarbons (from
the production of aluminium) (European Commission, 2021).

The EU Emissions Trading Systems’ sectors share common characteris-
tics, such as high energy intensity and a historical dependency on fossil fuels.
They are among the most significant industrial emitters and thus paramount
for the EU to reach emission targets. However, there are essential differences
between the industries which influence to what degree they can abate their
emissions and followingly respond to the carbon price and EU ETS.

While some industries such as energy and heat production can switch
fuel types to reduce emissions or entirely transition to renewable energy
sources, other industries require more significant investments and technical
development to transition to clean production. An example is the cement
industry, which releases carbon dioxide in the so-called calcination process.
The material is heated to just over 1400 degrees Celsius (CaCO3 — CaO +
CO2). Cement production thus faces a rather challenging situation compared
to the energy sector; today, there are no substitutes to create cement without
emitting GHG (Natur och Miljo, 2020). Carbon capture and storage (CSS),
Carbon Capture and Utilisation (CCU), or similar sequestration technologies
could potentially resolve this issue by capturing carbon directly from the
CO2-emitting facilities (or theoretically the atmosphere) to be later stored
underground. However, as of today and in its current state, CSS is not
financially feasible (Naturskyddsforeningen, 2021).

There are also differences among the sectors regarding the geographical
location of customers and international competition. Some industries, such as
cement, glass, and limestone, sell their goods locally, thus facing international
or global competition. At the same time, metals are transported more freely
and priced at international exchanges such as the London Metal Exchange. A
steel producer should, therefore, in theory, be more exposed to competitive loss
as their ability to influence the global steel price. Thus their ability to pass on
costs to the customer is relatively limited. In contrast, energy producers are
regarded as being able to put all of their emission costs, which is why free
allocation for energy production has ceased (European Commission, 2015).

Additionally, some sectors are not regulated by the EU Emissions Trading
System. A baseline to follow is that the emissions must be measurable,
reportable, and verifiable with accuracy. If this is impossible, no consequences
with reliable precision could be imposed. Following this logic, agriculture,
which is difficult to measure, is not a part of today’s system (Hannerz &
Naturvérdsverket, 2022). Agriculture, defined as a hard-to-measure sector,
stands for 10% of the EU’s GHG emissions (Abnett, 2021). Finally, the
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aviation sector includes the flights within the EU, i.e. both European and
non-European companies. Consequently, the scheme does not cover flights
to other continents (specific airports outside the European Economic Area).
Worth mentioning is that aviation has other mechanisms that play a role in
allocating resources (European Commission, 2021).

The different sectors and firms vary in how easily they can abate emissions
and how much they can pass on costs to the customers. This should, in
theory, influence how the EU Emissions Trading System affects each firm’s
operations. Due to the Emissions Trading System, some industries could
potentially have a competitive loss and reduced demand, leading to greater
production in regions with less stringent environmental laws. This would
undermine the efficacy of the Emissions Trading System, which is why the
free distribution of EU Allowances exists. This will be further explained in
the following subsection on carbon leakage.

2.2.4 Carbon leakage

The overarching goal of the Emissions Trading System is to incentivise a
transition to low carbon technologies and emission reduction. Therefore great
effort has been made to reduce a potentially harmful outcome of the Emissions
Trading System known as carbon leakage.

Carbon leakage is generally referred to as either:

1. The geographical relocation of production or operations to regions with
laxer standards or measures to avoid GHG emissions within the EU

2. There is a demand shift among consumers towards products from
firms within regions with laxer standards or measures to reduce GHG
emissions (European Commission, 2015).

Either case leads to more significant production volumes outside the EU and
in regions where it is cheaper to emit, which results in considerable global
GHG emissions and lower employment in the EU. To avoid such a scenario
undermining the integrity of EU ETS, companies deemed at risk of carbon
leakage are allocated EU Allowances for free.

The risk of carbon leakage varies across sectors depending on how high
carbon costs are and how easily they can be passed on to customers. Firms
deemed to have an increased risk of carbon leakage (e.g. manufacture of
cement, basic iron and steel and of ferroalloys) are included in the carbon
leakage list and receive 100% of the calculated value (based on benchmarks)
described further in the next section. Other firms receive 30% of the estimated
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value for free during 2021-2026 and eventually decrease to 0% between 2027-
2030 (European Commission, 2019).

Qualification for the Carbon Leakage (Carbon Leakage (CL)) list can be
determined by a quantitative metric known as the CL indicator, which quan-
tifies a firm’s exposure to non-EU competition and the industry’s emission
intensity (European Commission, 2015).

C Lindicator = Trade Intensity + Emission Intensity
(Imports + Exports DE+IE

~ Imports + Turnover = Gross Value Added

Where DE and IE are Direct Emissions and Indirect Emissions respectively.
If the CL indicator > 0.2, an installation qualifies for the carbon leakage list. A
qualitative assessment can also be the foundation for inclusion on the carbon
leakage list. Still, this process will not be described due to its complexity and
lack of contribution to this report.

The volume of allowances allocated to industrial installations for free
during phase 3 (2013-2020) was around 6.6 billion and will be approximately
6.3 billion during phase 4 (2021-2030) (European Commission, 2019). This
amounts to several hundred billion Euros in free allocation (given a price per
EU Allowance in the range of 60-100€, which has been the case during the
first half of 2022). The financial implications for industrial firms and stake-
holders are undoubtedly enormous, which necessitates a fair and transparent
assessment process (European Commission, 2019).

Historically the European Commission has taken a strong stance on
mitigating the risks of carbon leakage through free allocation. According to
several authors, this has resulted in overcompensation. Martin et al. (2014)
conducted a broad study of 761 manufacturing firms in six countries. They
observed a gross mismatch between optimal and actual allocation, which has
resulted in “substantial overcompensation for given carbon leakage risk”.

2.2.5 Benchmarks

Not all sectors receive the same portion of free allocation. As described above,
actors in different sectors are exposed to varying difficulties due to emissions
trading. Some have problems transferring increased costs to customers and
switching to renewable production, among other things. For these reasons,
benchmarks are used when determining how many allowances each sector
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should be freely given. There are 54 benchmarks which divide sectors based
on what they produce and emit (European Union, 2015).

Number of benchmarks
15

10

Figure 2.3: Illustration of the number of benchmarks within each sector based
on the EU Commission act - Commission Implementing Regulation (EU)
2021/447 (European Commission, 2021)

Within each benchmark, the efficiency of each installation in producing its
goods, i.e. how much emissions per tonne of the finished product, is sorted
on a scale beginning in highly efficient. Based on this efficiency list, the
10% most eflicient companies constitute the entire sector’s benchmark in how
good they can be in the EU and European Economic Area - European Free
Trade Association (EEA-EFTA) states. This means that the size of different
installations, type of fuel used, and geographical location, among other
things, are not taken into consideration, only the product and its production
emissions. In the long run, the top 10% of most efficient companies within
each benchmark set the standards and get the highest amount of allowances
allocated for free. The remaining 90% receive the same amount of allowances
per tonne of the finished product but will experience higher emission costs
due to less efficient production. An example benchmark based on imaginary
numbers for the iron casting sector is illustrated in figure 2.4 below:
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Figure 2.4: Illustration of the benchmark value with fictional values (European
Commission, 2021)

Consequently, the least efficient producers need to buy the most emission
rights and subsequently should have the highest impetus to improve their
production process. For example, they can:

¢ Reduce their emissions
¢ Purchase additional allowances

* A combination of both (unless shutting down in favour of another more
efficient company is the only reasonable solution left).

The carbon leakage list focuses on the companies that cannot reduce their
emissions and instead see it as a solution to relocate their production outside
the EU. These sectors are allocated 100% free of charge. However, this will
slowly be phased out, and by 2026 a maximum of 30% of free allocation
is planned to remain, and then at the end of phase 4, by 2030, it will be
zero. The activities considered to be at high risk for carbon leakage in
2021-2030 are attached in Appendix A. The values for these benchmarks
will be updated to avoid arbitrary situations. In addition, the whole system’s
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cap is written down by a Linear Reduction Factor (Linear Reduction Factor
(LRF)) of 2.2% annually (which will increase to 4.2% during phase four)
(European Commission, 2021). Each benchmark will be written down
by at least 0.2 % (sectors with low innovation) up to 1.6% (sectors with
high innovation), Commission Implementing Regulation (EU) 2021/447 (The
European Commission, 2021).

2.2.6 The possibility to opt-in

While many competitive imbalances within the EU ETS have primarily
been eliminated through several harmonising efforts to reduce ambiguity and
inequalities in the system, some differences among member states still exist.
One such difference is derived from the possibility of opt-in to EU ETS as a
firm or a member state.

The EU ETS legislature obliges firms within European countries, more
significant than a specific size, to participate in the Emissions Trading System.
However, smaller companies can also join by opting into the system. In
addition, member states can also opt-in sectors to the Emissions Trading
System, which is the case for Sweden’s Combined Heat and Power sector
(Naturvéardsverket, 2021). This opt-in is most likely done with good intentions
by member states to accelerate their transition towards sustainability by
creating more significant incentives for clean technologies. However, it might
cause competitive imbalances with undesired outcomes within the EU.

2.2.7 Carbon Border Adjustment Mechanism (CBAM)

CBAM refers to the Carbon Border Adjustment Mechanism and is one of the
essential elements in achieving the EU’s 55% package. The primary purpose
is the same as the free allocation of emission rights, to counter carbon leakage.
CBAM is similar to an import tax applied to all products currently regulated
by the EU Emissions Trading System. It ensures that firms outside the EU will
be taxed similarly to European firms. The EU’s ambitious climate targets are
not undermined by less ambitious climate targets outside the EU (Council of
the European Union, 2022). CBAM is thus designed to prevent the relocation
of production or imports of carbon-intensive products. As of 2023, a reporting
system will be initiated to smoothly carry out a dialogue with affected third
countries, and as of 2026, importers will begin paying a financial adjustment
(European Commission, 2021).
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2.2.8 Market Stability Reserve

During the early days of EU ETS, a persistent over-allocation of EU Al-
lowances created a considerable surplus of EUAs, which kept the carbon price
low. In 2013 when the third trading period was initiated, EU ETS had an
abundance of 2.1 billion allowances. Hence, businesses faced a negligible
fiscal burden from continuing business as usual. This surplus is expected
to disappear during 2020-2024 due to the Market Stability Reserve (Market
Stability Reserve (MSR)), introduced by Decision EU 2015/1814. This is
a relatively new mechanism within the EU ETS which began operating in
January 2019 and serves two purposes. Firstly, a specific portion of the
total annual allowances is deposited into the reserve rather than sold through
auction, thus withholding allowances from the market and limiting the surplus.
Secondly, the banked allowances can be injected into the market during
periods of unexpected demand, thus increasing the system’s resilience and
reducing volatility (European Commission, 2021). Additionally, to further
limit a future surplus, beginning in 2023, if the MSR contains more allowances
than the previous year’s auctioning volume, those additional allowances will
be removed and rendered invalid, thus permanently reducing the EU ETS cap
(European Commission, 2021).

2.2.9 Price development and dynamics of different
phases

The pricing of carbon emissions is undoubtedly an increasingly important
factor which industries must consider when making decisions about future
operations, such as investments in new power plants. An interaction of supply
and demand determines the price. The supply is the cap of EU Allowances
set by the European Commission (European Commision, 2007), and emitting
industries drive the demand.

Much research has been conducted to analyse what factors influence the
demand for EUA. During the first two phases of the EU ETS scheme, it was
found that the prices of 0il, gas and electricity were positively and significantly
correlated with the EUA price. At the same time, coal was negatively and
significantly correlated (Creti et al., 2011; Aatola et al., 2012). Meanwhile,
Meier & Voss (2020) found a statistically significant influence of all previously
mentioned variables, except electricity price. Batten et al. (2020) had similar
findings for phase III of the EU ETS scheme. They observed that weather
influenced the EUA pricing in unanticipated weather events like extreme heat
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or cold. Thus, not the weather itself affects the price but the unforeseen
temperature change (Batten et al., 2020). Lutz et al. (2013) studied energy
prices, macroeconomic risk factors and weather conditions during Phase I and
Phase II and found that those variables’ relationship with EUA price varies
over time. Furthermore, they found that coal and oil prices had a significant
and positive impact on the EUA price only during phases when economic
activities were on a decrease and that changes in the stock market and the
energy price had the most considerable impact on EUA prices in general (Lutz
et al., 2013). The significant and positive relationship between coal price and
EUA price found by Lutz et al. (2013) is not aligned with findings made by
previous researchers.

Typically, an increase in coal prices results in corporations substituting
coal with oil or gas, thus raising the demand for gas and oil. These fuels emit
less Carbon Dioxide (CO2) per unit of energy, thus reducing the need for EU
allowances and driving the price of EUAs down. This phenomenon is known
as the substitution effect and has been documented by several research teams
(Aatolaetal., 2013; Batten et al., 2020; Creti et al., 2012; Huppman & Egging,
2014; Lutz et al., 2013). Lutz et al. (2013) found a positive relationship
between the coal price and EUA prices during Phase II that contradicts the
substitution effect. However, it was suggested that the results were due to Phase
I having an aggregate demand for coal which outweighed the substitution
effect. Figure 2.5 below shows the EUA price evolution over different phases.

EUA price evolution and big happenings
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Figure 2.5: Illustration of the EUA price evolution over different phases
overlaid with impactful global events (price data from Trading Economics,
2022)
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Chapter 3

Related literature

After the subject introduction above and this paper’s research questions, the
results of held interviews are best viewed in the light of additional, deepening
knowledge. To better understand RQ2: How do Swedish companies within
heavy emitting industries respond to the costs associated with EU ETS?
A literature review explored how the system’s allocation of EUAs affects
companies’ competitiveness, investment strategies & innovation, and their
work to further abate emissions.

Free allocation is a response to the risk of carbon leakage, which by
nature is difficult to quantify. Therefore, ascertaining an appropriate level
of free allocation is difficult. While free allocation, in theory, should not
affect a firm’s abatement efforts it does benefit those at the receiving end,
and artificially reduces the amount of EUAs required to be purchased in the
EU ETS. This reduces costs for certain sectors and potentially introduces
competitive imbalances, which makes it relevant to analyse to answer RQ2.

Regarding RQ1: How does the Emissions Trading System affect Swedish
firms’ competitive position within the EU? an overarching picture of how well
the system is harmonised must be understood.

Harmonisation is the effort to reduce ambiguity and imbalances in the
Emissions Trading System and has been an essential aspect of the EU
Emissions Trading System since its inception. Poor harmonisation enables
member states to implement the EU ETS with varying conditions for different
actors and can, in turn, lead to artificial competitive advantages. Which makes
this essential to answer RQ1.
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3.1 Harmonisation

The EU ETS is undoubtedly made with the best intentions possible; prime
companies transitioning to sustainable operations without injustices. How-
ever, this task is not easy since the scheme covers many countries which do
not have the same economic and environmental conditions and operate in a
varying set of industries. There is a reasonable concern that the system itself
does not work as planned, and inequalities arise.

Generally, the EU ETS is a massive and, so far, the best initiative to create
a cross-border regulation to reduce GHG emissions and reward a better future
global environment. The first 13 years can be summed up as the system that has
brought the most benefits, albeit with a few shortcomings. One of these is that
the cap-and-trade system is stacked with procedures and permits and suffers
from inefficiencies. Nevertheless, it can be concluded that the system has had
a more significant impact than other existing individual energy-environmental
instruments (Chavleski et al., 2019).

In the current phase and looking ahead, the auction is the primary channel
for gaining access to new emission rights, especially in light of write-downs
and general insufficient free allocation. This thus means that revenues from
emissions trading become the primary source of income for countries and the
EU to finance their green transition. A review made by Zanescu (2018) shows
that at a national level, revenue is used without a well-consolidated, well-
thought-out evaluation procedure; it has not been transparent, nor has it been
implemented efficiently and beneficially per GHG guidance. For example,
authorities used revenue money from the system (at least until 2018) that
deviates from the EU ETS scope directive (incredibly much so in transport)
(Zanescu, 2020). There is a risk that wanted results have been deviated from
due to a not spotless historical control of how funds from auctioning have been
allocated.

To better utilise the ETS, a combination of different policies could be a
good approach. In older teachings, it has been argued that several different
policies may interfere with each other rather than interact, i.e. result in
negative synergies. Public choice and political economy thinking, on the
other hand, recommend that it is not advantageous only to introduce one
stringent policy, such as the EU ETS, which results in high carbon prices. To
achieve the desired results with reduced emissions, it is better to supplement
the system with targeted renewable energy solutions, i.e. resulting in a
multidisciplinary policy approach. Using a combined approach enables
demand-pull thinking between different policy goals, market failures, and
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political economy approaches that accelerate renewable energy innovation.
For obvious reasons, a hybrid system is not a panacea; the risk from the
classical doctrine that different policies may interact negatively still exists.
However, these could be handled by adequately coordinating structural design
and instrument choice (del Rio, 2017). Kiss & Popovics (2021) shares this
view and further explains it as emissions can only be reduced when a combined
hybrid system between ETS and carbon tax methods is used; there is a need
to develop combined policies further. These integrated systems have both
the opportunity and the necessity to be tailored to the individual nation’s
conditions and degree of development (Kiss & Popovics, 2021). It should
not surprise that a comprehensive system such as the EU ETS is not a perfect
fit for all countries. Even though most are part of the same union, countries
are different; adjustments with complementary policy systems would seem
reasonable.

Unfortunately, it is still challenging to get a sufficiently good and
comprehensive picture of the situation for phase 3 and onwards as a result
of incomplete empirical evidence; econometric studies are few due to a lack
of suitable databases (available to researchers due to not being shared outside
of the company). Nevertheless, incentives for low-carbon technologies and
such innovation are higher than ever as phase 4 has been initiated and the
system tightened (Teixido et al., 2019). An intriguing remark is that the cap of
40% reduction target from levels 1990 by 2030 has been established without
consideration if it could have been higher. An overwhelming scientific,
engineering and economic evidence show that a 50-60% reduction could have
been possible (Chavleski et al., 2019), which looks promising for the future.

3.2 Competitiveness

There exists a notion that environmental regulation and sustainability are
burdensome and shrink businesses’ profit margins. While it’s true that a
transition towards sustainable processes requires time and monetary resources,
as M. Porter and C. Linde pointed out in 1995, an unsustainable business
is also likely an inefficient one (Porter & Linde, 1995). There exists
empirical evidence of how environmental regulations have forced enterprises
to substitute harmful materials and redesign production processes, leading
to more robust production processes, substantial cost savings and expansion
of margins. Porter & Linde (1995) argued that environmental regulation
strengthens the investment case for green technology, exposes resource
inefficiencies in processes, levels the playing field, raises awareness, and
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funnels resources towards developing new efficient, sustainable, and clean
technology.

As it has been a significant concern that the EU Emissions Trading System
would negatively affect European manufacturers’ competitive position in the
global market, much effort has been made toward understanding how the
system has affected the competitiveness of business entities within the EU
ETS. Independent researchers and the European Commission have scrutinised
the emission scheme quantitatively and qualitatively. Although many ex-
ante studies and corporations made gloomy forecasts of the impact of EU
ETS, the existing ex-ante literature provide no significant evidence that the
EU Emissions Trading System has harmed firms’ competitiveness (Martin et
al., 2014; Dechezleprétre & Sato, 2017; Boutabba & Lardic, 2017; Naegele
& Zaklan, 2018; Joltreaua & Sommerfeld, 2018; Verde, 2020; Venmans et
al., 2020). Instead, Venmans et al. (2020) “Competitiveness effects from
environmental regulation are mainly due to differences in regulation between
sectors or countries rather than the regulation itself”.

Phase I and II had persistent over-allocation of free allowances, which
kept the price of EU Allowances low. This, combined with high-cost pass-
through, led to windfall profits (i.e. unexpected financial gain), which
was why firms had had no or negligible adverse effects from the EU ETS
(Joltreaua & Sommerfeld, 2018). Meanwhile, Dechezleprétre & Sato (2017)
found that ambitious environmental regulation can incur a small, statistically
significant adverse effect on trade in the short run. However, these effects are
minimal compared with other factors such as the availability of raw materials
and quality workers, transportation costs, and local demand. Boutabba
& Lardic (2017) analysed to what extent cement and steel industries are
exposed to carbon leakage, based on data from 2005-2015, and showed some
degree of carbon leakage, as net imports of cement and steel during this
period were positively affected by carbon price during some, but not all
subperiods. However, while the steel industry felt the most significant impact,
the magnitude of these effects was negligible. In contrast, Cludius et al. (2020)
found that large industrial companies in the iron, steel and cement sectors were
the biggest benefactors of EU ETS. They had the largest allocation surplus.

Cohen & Tubb (2018) conducted a meta-analysis of 103 quantitative
studies of environmental regulations’ effect on competitive dimension (often
measured as productivity or turnover and value-added), which showed that
26%, 29%, and 45% reported negative, positive, and insignificant impacts.
However, as Venmans et al. (2020) concluded, most ex-post studies have
looked at Phase I and Phase II, during which the EU Allowance price was in the
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range of 0-20 Euro/tonne CO2. The harmonisation efforts, reduced cap, less
free allocation and introduction of the Market Stability Reserve during Phase
IIT have seemingly led to an increase in the EU ETS carbon price (European
Commission, 2021). Therefore, it is unclear if the relationships found during
the first two phases, I and II, still generalise to firms during Phase III and the
beginning of Phase IV, which has had an EU Allowance price above 90 Euro.

3.3 Allocation of allowances

During the early stages of the system, it was up to each country to allocate free
allowances in a decentralised manner. Most countries chose to “grandfather”
companies based on previous emissions and adjusted for forecast growth
and a national contribution to EU emissions targets per the Kyoto Protocol
(Martin et al., 2014). Because of this, benchmarking was introduced, which
is fundamental to harmonising the system’s rules and has drastically reduced
arbitrary differences in the levels of free allocated allowances. Before this,
there was a significantly higher degree of distorted over-allocation of GHG
emission rights. Benchmarking is a pragmatic and practical approach to
balancing inequality in free allocation (Sartor et al., 2014). A significant
change from previous phases to the recently implemented phase 4 is that the
distribution is now dynamic. This is because large deposits of emission rights
could be built up when companies’ production was lower and the need for
emission rights was not so high. Examples of such situations are economic
recessions (Duscha, 2018) (Teixido et al., 2019).

It should be mentioned that an inevitable risk with a system such as the
EU ETS is that different countries have different conditions. The country’s
available infrastructure and natural resources need to be considered. For
example, Martin et al. (2014) found that Germany, France, and Poland will be
affected more significantly by the system than the UK, Belgium, and Hungary.
Despite this, it turned out that there was no risk that any industry would be
exposed to the risk of shutting down or complete relocation.

As described in the background earlier, the risk of carbon leakage leads
to a noticeable change in the relationship dynamics between the import and
export of carbon dioxide-heavy goods (Venmans et al., 2020). However, no
evident carbon leakage has occurred (Joltreaua & Sommerfeld, 2018; Naegele
& Zaklan, 2018). The function in the system that allocates emission rights
is based on previous emission levels and not on performance terms in GHG
emissions per unit produced (Venmans et al., 2020). Following Chavleski et
al. (2019), there is a delicate balance between ambitious goals and carbon
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leakage. An effective permit allocation reduces the risk of job losses by more
than half without increasing aggregate compensations (Martin et al., 2014). A
noteworthy addition is that Martin et al. (2014) analysed the carbon leakage
decision made by the European Commission and showed that almost half of
all companies were not on the carbon leakage list while only accounting for
15% of all emissions. This means that even though smaller installations are
excluded, most impact is still covered.

Why no noticeable carbon leakage has been observed is, on the other
hand, noteworthy. The ability to pass on costs to the customer plays a crucial
role in how well a company can handle subsequent fee increases. Cludius
et al. (2020) show that a large portion of the opportunity cost of freely
allocated allowances could be added to the product price and later passed on
to the customer. This was especially evident in the refineries, iron, steel, and
cement, while mixed evidence was found in fertilisers, petrochemicals, and
glass. A potential explanation is that regulated companies have deliberately
overestimated how many free allowances they need to be allocated to prevent
relocating their operations abroad, presenting a much worse competitive
picture than what is true. Another explanation may be that governments
strategically set compliance levels low if there is a low risk of competitiveness
distortions. If this is the case, there is a risk that governments will trigger
a competition toward the bottom, i.e. introduce lower and lower levels to
be more appealing for companies in global environmental protection efforts
(Dechezleprétre & Sato, 2017). It could also be that CO2-related costs are
lower than other trade tariffs and transport costs. Naegele & Zaklan (2018)
argues that future uncertainties such as political factors, exchange rates, and
skilled labour further limit the likelihood of companies moving operations
abroad. These parameters may make companies more likely to cover higher
maintenance costs in their operations within the EU than would be the case
in countries outside the EU ETS. Increasing understanding of how the ability
to charge the customer and how this affects market share is also supported by
Cludius et al. (2020). In addition, they emphasise that this will be interesting
in light of potential windfall profits that could occur.

3.4 Investment and innovation

Dechezleprétre & Sato (2017) show strong evidence that environmental
regulations directly link to the development of green technologies. Despite
this, they clarify that the benefits are not yet significant enough to compensate
for the greater costs caused by the system’s different design requirements. This
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is particularly interesting regarding Porter’s hypothesis that environmental
regulations can improve companies’ competitive position, which had at least
not been observed until 2017 (Dechezleprétre & Sato, 2017). Venmans et al.
(2020) explain similarly that carbon pricing increases companies’ productivity
and that environmental regulations increase innovation, which will increase
productivity. However, there is no statistically significant effect that emission
taxation has affected companies’ competitiveness concerning new sustainable
inventions. Parameters examined are turnover, value-added, total assets,
investment, and employment (Venmans et al., 2020). Historically, only minor,
albeit significant, stimulating effects on countries’ innovation capacity due to
the trading system have been observed. Due to the historical over-allocation
that has taken place, Joltreaua & Sommerfeld (2018) see no greater probability
that adverse competitiveness effects will follow in ongoing phase 4.

How the system should be optimally constructed is discussed by Acemoglu
et al. in the work “Transition to Clean Technology (2016)”. Innovation within
the energy sector is studied where they used a microeconomic model in
which clean and dirty technology compete in production and creation. They
proposed an optimal path of subsidies for innovation followed by a carbon
tax, as this yielded the best transition (low social cost and fastest transition)
to clean technology. An observation eloquently described that changing clean
technologies is complex since clean technology has to advance several steps
to be comparable in output with dirty technology. This gap discourages the
research and development of clean technologies due to dirty technologies
being more advanced. (Acemoglu et al., 2016). Furthermore, Aghion
et al. (2016) describe in their research how the role of innovation in the
automotive industry has influenced companies to mitigate global warming.
Their conclusion resulted in three main findings:

* Higher fuel prices nudge companies to adapt to technological
development, so that clean innovation is rewarded

» Companies’ propensity to develop sustainable and clean technologies
depends on their previous development. If they have historically
developed relatively dirty technologies, they tend to advocate for the
continuation of developing similar dirty technologies in the future.
Hence, it is far from certain that a shift to new technologies is of a
revolutionary purer nature than its counterpart because companies are
characterised by inertia to change technology
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* Spillover effects are very crucial. Companies located in an area
known for having many clean and green technologies have a high
probability of developing strategies that characterise the region of
operations. This applies in both directions; historically, dirty industries
significantly increase the likelihood that other companies also have
non-environmental-friendly innovations and vice versa (Aghion et al.,
2016).

One concern is that companies’ propensity to invest abroad is increasing.
Foreign Direct Investment measures how capital flows across countries’
borders change and indicates the expectation of profitability for companies.
Venmans et al. (2020) state it is highly unclear whether the money flows out
have been affected because it varies from country to country. For example,
Italian companies have had a higher tendency to move abroad, while Germany
has not had any change at all. This means that carbon prices can increase
investment abroad even though the overall effects across the sectors are
relatively low (Venmans et al., 2020).

However, what presents a dilemma is the uncertainty in the pricing of
emission rights. At the same time as market incentives for low-carbon
technologies exist as a result of the EU ETS, the uncertain future price of
emission rights acts as a reverse incentive for green investments; instead of
investing in what companies know is optimal for the future, they await this type
of investment as the alternative cost of the return on capital becomes difficult
to forecast (Venmans, 2012). This type of ambiguity in the future price, i.e.
high price volatility of the emission rights, might avert companies’ desire to
make new investments. In general, moderate price volatility is better than high
to nudge companies to invest in new technology (Venmans et al., 2020). This
could also follow as other concepts such as energy bonds and feed-in tariffs in
power generation have been better driving forces than GHG emission rights
trading, according to Martin et al. (2015), when developing clean innovation.
Even better to combine both (Acemoglu et al., 2016).

Power plants have not received any free emission rights since the early
phases of the EU ETS (2013); the remainder has had to be bought. This applies
to everyone except for some less developed countries such as Poland under
Article 10c in the EU ETS Directive. The clause says that 70% of conditional
investments need to diversify their energy mix. Poland instead used everything
to expand and renovate existing coal-fired power plants. Ultimately, this
type of behaviour indicates that conditional and unequal treatment within
the system, and lack of equal treatment, risk undermining its functionality.
For example, Miiller & Teixidé (2015) present that Poland’s development
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of renewable energy sources would have been the same even without the
subsidies. Brauers & Oei (2020) further explain that improving the efficiency
of coal power plants in the name of EU ETS instead increases the opportunity
costs of green alternatives in a country with a political and economic structure
strongly permeated by coal such as Poland.

In conclusion, the free allocation of emission rights is a delicate issue.
Certain design risks prevent long-term green development; as reviewed
above, Poland’s energy producers have been indirectly subsidised to make
modernisation investments in fossil-fueled power plants.

There is no question that revenues from the auctioning in the EU ETS do
go to research and development of sustainable investments. However, it is
not clear whether this is an increase from the previously planned research and
development revenues that would otherwise have taken place. There is much to
suggest that the EUA revenues instead free up the capital that would have gone
to precisely the same development and now instead is allocated elsewhere, i.e.
that the sum of what is currently spent on innovation is lower than otherwise
intended research and development plus auction revenues (Lofgren et al.,
2018).

Chavleski et al. (2019) explain that the EU ETS primarily provides
initiatives to make small incremental investments in green technology and not
large revolutionary ones due to uncertainties such as the price of emission
rights. On the other hand, they believe that the system probably has prevented
large-scale initiatives and thus reduced dirty new investments. Venmans et al.
(2020) explain that the empirical evidence of carbon pricing or energy prices
affecting companies with statistical significance increases the proportion of
new companies within the EU by 10% compared with their non-regulated
European peers. Furthermore, it is presented that an increase in energy prices
of 10% increases green innovation by 3.4%, and the ratio between green and
non-green innovations increases by almost 5% (Venmans et al., 2020).

The future carbon dioxide price is uncertain due to the high volatility of
the EUA price, which results in a balance between making new investments
and not. Overall, investing heavily in new technology today could be more
expensive if the future emission rights price drastically falls (Venmans, 2016).
Unfortunately, according to Lilliestam et al. (2020), the emissions trading
of carbon pricing has not affected zero-carbon investments. The argument
remains that the system would be the driving force for zero-carbon investments
only in theory, although there is no empirical evidence. This raises the risk that
companies end up on the wrong path to decarbonisation with a false sense of
calm. Despite this, several incremental improvements have been identified.
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However, zero-carbon investments are still too few to solely derive from the
EU ETS.

3.5 Greenhouse gas abatement

According to the latest Carbon Market Report published in October 2021,
emissions among sectors covered by EU ETS fell by 43% between 2005-2020
(European Commission, 2021). Although a large portion of this reduction
might be attributed to lower production levels due to the COVID-19 pandemic,
it still is a significant step in the right direction. With ambitious changes such
as lowering the emission cap and increasing the linear reduction from 2,2% to
4,2% annual reduction in 2024, EU ETS is likely to remain a cornerstone in
EUs transition to climate neutrality by 2050 (European Commission, 2021).

In theory, firms should remove emissions that abate at a lower cost than the
carbon price, resulting in a net financial gain. Therefore, a carbon price should
be an incentive to innovate products and processes to become more efficient.
Driving innovation toward clean technology is one of the long term goals of
the EU Emissions Trading System (European Commission, 2021) and has thus
been assessed by many researchers. Martin et al. (2015) supported evidence
that emissions from energy and industry declined 3% during Phase I and 26%
during Phase II. In contrast, Bel & Joseph (2015) estimate that the decline was
mainly due to the economic recession rather than the EU ETS, which only
contributed to a 12% reduction. Meanwhile, Joltreaua & Sommerfeld (2018)
reported that despite the persistent over-allocation of allowances during Phase
I & II, firms still abated emissions, indicating that abatement was achieved
without financial or competitive loss.

As mentioned earlier, over-allocation of allowances is often regarded as
an issue. However, in theory, over-allocation still provides an incentive
for abatement since every tonne of CO2 emissions the firms reduce results
in one additional EU Allowance that can be sold. While over-allocation
still provides incentive, Martin (2011) found that firms that fell below the
threshold and did not receive full coverage participated more heavily in
innovation and research and development to reduce emissions. Venmans
(2016) examined this phenomenon further through a study with the managers
from most of Belgium’s ceramics, lime and cement producers and delicately
states, “foregone gains are less painful than perceived losses”. In other
words, abatement efforts are more likely when a firm needs to acquire more
allowances to meet their requirements than if they had abundant allowances
that could be sold, even though the financial gain of abating x units of CO2 is
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the same regardless of allocation level. Allocation below emission levels was
seen as a greater abatement incentive due to:

1. The actual cost is riskier than the opportunity cost (opportunity cost does
not cause bankruptcy)

2. Receiving allocation above emission levels was perceived as abiding by
the regulation, thus requiring no further action (Venmans, 2016).
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Chapter 4
Method

4.1 Research Paradigm

The EU Emissions Trading System regulates emissions in numerous countries.
The system is constantly being changed and improved upon by member states
and the European Commission. During the three previous phases, many new
aspects of the system have been implemented to reduce emissions and fight
climate change more effectively. Due to the emerging and ever-changing
nature of the EU ETS, new patterns and relationships emerge, which renders
phase four more or less unexplored. Therefore, this study uses an inductive
approach combined with thematic analysis to explore the research questions.

An inductive approach is typically used when predefined theoretical
frameworks inhibit the emergence of a new theory or if a phenomenon is
uninvestigated. This approach utilises contemporary data collection, analysis
and theory development without a predefined theoretical framework (Saunders
et al., 2015). Findings from previous steps guide each step of data collection,
research and theory development. Therefore, the process is mainly iterative
and interactive, allowing essential themes, patterns, and relationships to be
recognised (Saunders et al., 2015). Furthermore, since the phenomena (EU
ETS’s effects on firms) challenge the utility of quantitative analysis due to
the lack of phase four data, a qualitative methodology has been chosen.
The qualitative methodology used in this study consists of semi-structured
interviews to gather empirical evidence and thematic analysis to draw insights
and conclusions.
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4.2 Research Process

Although some aspects of the research process are largely recursive (i.e.
interviews, literature review, and Data Processing), the primary research
process can be outlined as follows:

Study
design Revmw

Ll:erature review Problem Reaching out New q Data Validity and Qualitative
formulation T"W Al processin g reliabili analysis of
indings ity
Gap finding Identifying Holding evaluation gathered data
sectors of interviews t '_ " Final data Concluding
Identification of interest - remarks
Summarising Identified New summary
necessary wark Selectin, i unknown literature
method : Hng empirical data review Future study
interview = areas
samples Feedback from
interviewees

Figure 4.1: Illustration covering the used research process

Before conducting this research, a pre-study was conducted to survey the body
of literature written about the EU Emissions Trading System, gap finding and
decide on qualitative or quantitative analysis methods. This guided the early
stages of this research. However, later a more rigorous review of the academic
publications on the EU Emissions Trading System and legislative literature on
the EU Emissions Trading System was made. This was a tedious process since
the EU Emissions Trading System is a vast and complex instrument which
could take years to grasp completely. Luckily, the Swedish Environmental
Protection Agency (EPA) were able to meet with us to discuss the outline
of the study and share insights into what they thought would be valuable
to investigate. The thesis supervisor, Gustav Martinsson, also provided
valuable insights and guidance, which helped design the study, formulate the
problem statement, identify sectors of interest and select firms for interviews.
Followingly four categories of questions were made about:

1. The company’s general views on ETS
2. The company’s perceived competitive implications of EU ETS
3. The company’s EU Allowance trading

4. The company’s level of allocation within EU ETS.
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When the first two stages of the research process were completed, the three
steps, Interviews, Literature Reviews and Data Processing, were recursively
looped through. A generic cycle would include:

1. Conducting an interview

2. Processing empirical data and performing thematic analysis
3. Reviewing related literature

4. Refining the emerging framework for the next cycle

While analysis and forming of conclusions are viewed as a final step of
the research process, the recursive nature of an inductive approach requires
constant involvement with the emerging theory. As data gathering and analysis
is continuous and very much interactive, the understanding of the phenomena
is broadened as the research goes along. Nevertheless, during the final step of
the research process, a comprehensive analysis of all empirical evidence was
conducted, which led to the conclusions.

4.3 Data Collection

The primary body of empirical data was gathered through semi-structured
interviews. A secondary data set with emission data and EU Allowance
allocation for all regulated installations in Sweden between 2008-2021 was
also constructed from data published by the Swedish Environmental Protection
Agency.

4.3.1 Sampling criteria

The EU Emissions Trading System has purposefully excluded smaller firms
as the administrative burden of the system could become large to their size.
The firms in this study were therefore selected based on a sampling criterion
of having an annual revenue above one billion SEK (roughly €100 million),
geographically located and operational in Sweden, and regulated by the EU
Emissions Trading System. This way, smaller firms were removed from the
sample, so that the focal point of the thesis remained on firms that the EU
Emissions Trading System is designed to regulate.



40 | Method

4.3.2 Interviews

Firms from four industries (Mining & Refining, Combined Heat & Power
production, Smelting of basic iron and steel and ferroalloys, and Electricity
production) were interviewed. These industries are technologically complex,
and the firms’ organisations are typically large, with many layers of
responsibility and various positions. The interviewees’ positions varied,
but all interviewees are regarded as Elite Informants (Elite Informants (EI))
according to the definition by Aguinis & Solarino (2019) as “key decision-
makers who have extensive and exclusive information and the ability to
influence important firm outcomes”. We did not have any prior relationship
with any of the interviewees, which gives an outsider’s perspective on the
empirical findings (Griffith, 1998). While this could cause us to pick up on
fewer nuances portrayed by the interviewee, it makes us less biased when
interpreting the findings (Griffith, 1998).

Semi-structured interviews were then conducted digitally over Teams. A
decision to use Swedish as the primary language of interviews was made
since all interviewees spoke Swedish at a native level. Using our native
language to communicate helped avoid misunderstandings and hopefully
helped the interviewees express themselves without linguistic hindrance. The
interviewees were allowed room to navigate the subject and give input on
what they found most relevant. This style was chosen as it seemed likely to
generate a better explorative study. The alternative would be to firmly steer
the interview to gather empirical evidence with minor variance, suitable for
quantitative analysis. However, as stated previously, the aim of this study is
not to generate correlation metrics and causal analysis but rather to explore
to what extent and how Swedish firms perceive they are affected by EU ETS,
which to the best of knowledge, has not yet been investigated during phase
four of the EU Emissions Trading System.

The interviews were documented with notes by one of the researchers
while the other researcher held the discussion. Notation was chosen as the
primary way of recording data instead of audio or video recordings. This was
thought to improve the participants’ willingness to disclose certain types of
information and speak more freely. Each interview was followed by a debrief,
which functioned to capture the general feeling and sentiment of the interview
and any important ideas that occurred during the interview. This approach was
inspired by instructions on qualitative analysis and research by Saunders et al.
(2015).

After the interviews, the continuation of translation of each interview’s
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transcript from Swedish to English and synthesising of the findings were
done. A summary of every discussion was sent to each interviewee to avoid
misunderstandings, mistranslations, or contextual insufficiencies. This was
done to increase the validity of gathered data and ensure that the interviewee’s
views were accurately described and would not lead to adverse outcomes for
the interviewee if publicised. In some cases, the interviewees responded with
additional material or straight answers to particular parts of the interviews,
which were incorporated into the synthesis.

4.3.3 Emission data set

Every year, firms must surrender one EU Allowance for every metric tonne
of Carbon Dioxide equivalent (CO2e) emitted during the previous year. The
data relating to every installation’s emission levels, submitted EU Allowances,
and the number of freely received EU Allowances is published by the Swedish
Environmental Protection Agency every year. This data has been published
since 2005 when the EU Emissions Trading System began its pilot phase.
A firm-level data set with yearly emissions surrendered EU Allowances, and
the number of received EU Allowances was constructed for 2008-2021. The
period 2005-2007 was excluded due to significant differences in which sector
installations belonged, which made comparisons and descriptive analysis
difficult and inaccurate, not to mention not beneficial for this report.

While this data has not been used in any quantitative analysis, it contributes
to this study by establishing an understanding of how previous allocation levels
versus emission levels have been, and thus what financial implications the EU
Emissions Trading System has had on Swedish firms.

4.4 Literature review process

Google Scholar has been used exclusively for the literature review of this
study. The rationale for this decision is that Google Scholar covers most
published articles. The downside is that even articles published in predatory
journals or publications of low quality are typically found, so the literature has
also been cross-checked with Jeffrey Beall’s list of predatory journals to only
include serious ones (Beall, 2016). To the best knowledge, only peer-reviewed
articles are included to minimise the risk of reporting results from low-quality
publications.

Initially, a broad literature search with the search query “EU ETS”
AND review was made, which yielded 1090 articles, among which 565
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were published during 2016 or before. From this set of publications, eight
publications from the European Commission and Organisation for Economic
Co-operation and Development (OECD) were chosen, and 12 were academic
articles. A broad search was essential to generalise ourselves with the
theoretical field and understand the educational material. The overall drafting
of the outlines of this master thesis was performed from this material as the
research gap started to crystallise.

Following this initial literature review, a second sweep of the literature was
conducted with the keywords: { Harmonisation, Competitiveness, “Allocation
of allowances”, Investment OR Innovation, “Price Signal”, Abatement}. The
number of articles found through each search query can be seen in Table 4.1
below.

Table 4.1: Number of articles found for each search term and year during the
literature review

2022 | 2021 | 2020 | 2019 |2018 | 2017 | Before | Total
2017
"EU ETS" AND Review
39 [141 104 [73  [8 |8  [565 | 1090
"EU ETS" AND Harmonisation
10 |23 [16 |9 16 |8 | 133 | 215
"EU ETS" AND Competitiveness
23 [88 |67 |45 |62 |49  [370 [704
"EU ETS" AND "Allocation of allowances"
14 |69 [54 [42 [45 |42  [357 |623
"EU ETS" AND Investment OR Innovation
3 |123 |92 |66 |78 |80  [479 | 954
"EU ETS" AND "Price signal"
12 [51 [23 |27 |29 |29 |184 [355
"EU ETS" AND Abatement
31 [124 [8 |60 |66 |64 494 925

The initial literature review yielded several papers from earlier phases of
EU ETS, which were helpful. However, the Emissions Trading System has
evolved, which raises the question of whether the results from phases I and II
still apply in phase IV. Due to this, the second literature review was limited
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to only include publications from 2017 and onward. Articles were chosen
based on relevance from reading their abstract, which yielded 39 articles.
These articles were then read in full and systematically summarised to form
the foundation for the interviews and further analysis.

4.5 Assessment of validity and reliability

Qualitative data derives its meaning from expressions through words and
images (Saunders et al., 2015). Therefore, it is often characterised by fullness,
nuance and complexity and a low level of standardisation. An important aspect
of qualitative research is establishing the validity and reliability of results.
Nonetheless, as interviews may vary a lot depending on the interviewee and
what questions are being asked by the interviewer, ascertaining validity or
reliability is not always straightforward when conducting qualitative research.
To minimise the possibility of poor validity or reliability, the study is
conducted in a methodologically rigorous way. The actions taken to increase
this rigour are further explained below.

4.5.1 Validity of method and data

Validity as a measurement of the quality of research is appropriate for analysis
based on positivist assumptions. However, it is not readily associated with
purely exploratory studies (Saunders et al., 2015). For this reason, we apply
the alternative internal and external validity criteria formulated by Lincoln and
Guba (1985).

Lincoln and Guba (1985) presented Credibility as the alternative to
internal validity, which refers to ensuring that the representations of the
interviewees match what they intended. To increase this study’s credibility,
each interviewee received a transcript summary after the interviews, which
they reviewed and sent back. In case of misunderstandings, or insufficient
contextual nuance, the interviewee and researchers conducted further
correspondence to revise the transcript summary.

Transferability is the parallel criterion of external validity (Lincoln &
Guba, 1985). For a study to be transferable, the researchers must accurately
and transparently depict the research questions, design, context, results and
interpretations. Chapter one of this report provides research questions
and context; chapter four explains the study design, context, and analysis
techniques. In contrast, chapter five, six and seven provides findings and
interpretations. Appendix B and C contain the interview outline and the
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literature retrieved during literature reviews. The outline of the report is made
to accurately and transparently describe each step of the research process to
reach adequate transferability.

4.5.2 Reliability of method and data

Reliability within a qualitative study refers to the replicability of results, i.e. if
another analysis was performed under similar circumstances, would the same
results be achieved? Numerous reasons could disrupt a study’s reliability.
Saunders et al. (2015) list four threats to reliability:

1. Participant error - Any factor which affects how the interviewee
performs

2. Participant bias - Any factor which causes an incorrect response

3. Researcher error - Any factor which affects the researcher’s
interpretation

4. Researcher bias - Any factor that causes a bias in recordings

To reduce participant error and bias, all interviewees were allowed to schedule
a time for the interview which suited their schedule. The interviews were
kept to 30-45 minutes to avoid fatigue which could cause the interviewees’
performance to decline. Saunders et al. (2015) mentioned that feeling
overheard in an open space can lead participants to provide falsely positive
answers; therefore, the interviews were held digitally over Teams in a private
setting.

Allinterviews were adequately prepared with firm background information
to reduce researcher error and bias. Furthermore, an internal dialogue was held
before interviews to determine which researcher should conduct the discussion
and ensure that the researcher felt rested and ready. The documentation
of interviews was done exclusively with notes taken during the interviews.
While this can make the interviewee feel less surveilled, it also introduces the
risk of inaccuracies in recorded data. As mentioned earlier, each discussion
was followed up with correspondence with the interviewee to mitigate this
risk. Furthermore, certain quantitative statements were cross-referenced with
emission data and allocation data to ascertain the accuracy of the statements.
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4.6 Data Analysis Technique

The inductive approach selected for this study requires continuous involvement
and interaction with the emerging empirical data and theory. Concurrent
comparisons are employed to continuously iterate and detect patterns in the
gathered data to investigate the research questions. The primary way to achieve
this is through the usage of thematic analysis.

Thematic analysis is a widespread method for analysing qualitative data
(Saunders et al., 2015). The first step of thematic analysis is labelling
interview data with codes representing each extract’s meaning (Saunders et
al., 2015). This is primarily done to standardise and reduce the complexity of
the qualitative data but also serves the function of familiarising the researcher
with the empirical data. Following this pre-processing, analysis is conducted
to reveal themes, patterns and relationships in the data. The thematic analysis
thus provides a systematic and logical way to categorise and analyse qualitative
data orderly.
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Chapter 5

Results

5.1 Empirical background

An initial list of 35 Swedish companies was put together based on being
regulated by the EU Emissions Trading System and having an annual revenue
more significant than one billion SEK. The reponse rate is illustrated in Figure
5.1 and further detailed below.

Invited 35 companies to interviews

14 responded, 8 accepted

Contacted 21 non-responders

Figure 5.1: Illustration of the interview response rate

Fourteen of the companies responded, of which eleven wanted to participate
in an interview, and three declined for various reasons. Later three companies
seized communication during scheduling the interview, resulting in eight
positive responses from the first round of emails. The second round of
emails and phone calls was conducted three weeks later to schedule more



48 | Results

interviews with the remaining 21 companies that did not respond to the first
email. Among these, many companies either did not respond or declined.
Due to personnel shortages, a few companies were initially optimistic but later
withdrew from the interview process. One additional interview was scheduled
during the second round of communications.

The resulting nine companies that decided to partake in an interview,
among which one wants to remain anonymous, are outlined with firm-related
information in table 5.1 below.

Table 5.1: Firm-related information for interviewed companies.

Combined Heat and Power
Company Revenue Employees | Ownership | Markets
Jonkoping 1.597 305, (25% Jonkoping Sweden
Energi Billion SEK | women) municipality
Kraftringen | 3.884 586, (27% Lund, Eslov, | Sweden
Billion SEK | women) Horby &
Lomma mu-
nicipalities
Skellefted 5.443 737, (28% Skelleftea Sweden
Kraft Billion SEK | women) municipality
Soderenergi | 1.036 148, (18% Huddinge, Sweden
Billion SEK | women) Botkyrka &
(2020) Sodertilje
municipali-
ties
Tekniska 6.302 978, (30% Linkoping Sweden
Verken Billion SEK | women) municipality
Electricity Production
Company Revenue Employees | Ownership | Markets
Vattenfall 180.119 18 883, Swedish Sweden,
Billion SEK | (26% state Germany,
women) Netherlands,
among
others.
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Mining and Refining
Company | Revenue | Employees | Ownership | Markets
Company A Data excluded to preserve anonymity
LKAB 48.812 4 825, (25% | Swedish Europe,
Billion SEK | women) state Middle East,
North
Africa, Asia
& USA
Manufacture of basic iron and steel and of ferroalloys
Company Revenue Employees | Ownership | Markets
SSAB 95.891 15 078, Three Primary
Billion SEK | (20% largest production
women) owners are in Sweden,
LKAB 16%, | Finland &
Government | USA,
of Finland Global sales
8% &
Folksam 5%

These four sectors are all large and vital cornerstones of Swedish
industry. Yet, there are apparent similarities and differences between their
operations regarding cost pass-through, capital intensity, emission intensity,
infrastructure dependency and maturity.

Combined Heat and Power is an efficient way of producing heat and power
through burning material (frequently waste from households or industry), but
it requires an extensive infrastructure to spread heat to homes effectively.

The Swedish Combined Heat and Power plants are among the most
developed and efficient globally. Most municipalities in Sweden have
state-owned CHP plants responsible for burning waste from households and
industry (e.g. byproducts from the timber industry), enabling an efficient and
low carbon way of producing electricity and heat from waste.
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Figure 5.2: Illustration of CHP Plants business with customers both up and
downstream

CHP plants which burn industrial waste have greater control of the material
streams and can exclude certain types of materials. In contrast, in most
instances, household waste contains a mix of materials that is more difficult to
handle as it requires sorting before it can be burnt.

The waste is frequently sourced locally due to handling the local
municipality’s need to remove debris. Nonetheless, a large portion of waste
is also imported from other European countries (e.g. the UK and Norway),
as those countries lack the infrastructure. Less effective options than modern
CHP plants are landfills; they are regarded as high-emitting sources of GHG.
They produce the natural byproduct of landfill gas that follows an organic
decomposition. Landfill gas is essentially a combination of 50% carbon
dioxide and 50% methane. Unfortunately, methane is a very potent GHG
gas, up to 36 times more effective in trapping heat in the atmosphere than
CO2 (EPA, 2022). Hence, not burning this waste has, in many ways, worse
implications than a highly-effective incineration plant.

Electricity production is a heavily infrastructurally dependent industry as
the delivery of electricity requires large networks of electricity lines, and
the production of electricity requires expensive and sophisticated technology.
According to the Swedish Energy Agency (2022), Sweden’s electricity
production is essentially only from non-fossil sources; 43% hydropower, 31%
nuclear power, 16% wind power, 9% conventional thermal power (from wood
chips, and household waste, among other things), and 1% solar power. In
addition to Sweden’s cut of the non-fossil electricity mix, roughly 15% of the
production is exported to benefit other European countries. This is essential for
the Swedish industry and Swedish electricity producers as it is more favourable
to access clean electricity when operating within EU ETS-regulated sectors.

Mining & refining and the Manufacture of basic iron and steel and of
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ferroalloys (smelting) is also a very infrastructurally dependent industry.
Mines, refineries, and smelters are geographically fixed and produce high-
weight goods, making transportation troublesome. A significant portion
of investments made within these industries have an investment horizon of
over 30 years and require large sums of capital. These two aspects create
large inertia, making it harder for companies to change quickly. These
industries are also highly emission-intensive and compete globally with non-
EU manufacturers, which, combined with the aspects mentioned above, puts
them in a precarious situation within the EU Emissions Trading System.
Nonetheless, the Swedish Mining & Refining and the Smelting industry are
among the frontrunners for innovation and efficiency improvements. For
example, a study found that LKAB’s iron pellet produces 14% lower direct
carbon dioxide emissions than the EU average (Krogvig, 2020). Since the
European Commission does not compare LKAB’s iron ore products with the
steel companies’ in emissions trading, producers that today are significantly
less effective in their production and cause more significant carbon dioxide
emissions are subsidised why LKAB now appeals to the Commission’s
climate-damaging decision to the European Court of Justice (Lindberg, 2021).
Among the more famous innovations is Hybrit, or fossil-free steel, which
results from an extensive industrial collaboration between Vattenfall, LKAB
and SSAB.

The following section consists of the summarised interviews with every
company. Since the discussions were exploratory, it is reasonable to aggregate
answers under different topics where an unbiased point of view has been
included. All interviews have been reviewed, slightly revised and accepted
as representable by interview participants. No personal opinions from the
researchers take any part in the empirical evidence.
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5.2 Combined Heat and Power

Figure 5.3 below displays aggregated emission data and the number of freely
allocated EU allowances for interviewed firms within the Combined Heat
and Power sector between 2008-2021. During the second phase (2008-
2012), allocation levels remained low, while phase three (2013-2020) was
characterised mainly by a surplus of EU Allowances. Since 2019 firms
have experienced a need to purchase additional allowances to meet their
requirement.

Five Combined Heat and Power producers
B Verified emissions Number of freely allocated EUA
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Figure 5.3: Verified emissions and freely allocated EUA’s aggregated for
the five interviewed CHP producers 2008-2021. Data source: Swedish
Environmental Protection Agency

5.2.1 Jonkoping Energi

Jonkoping Energi have sales of 2 billion SEK for all operations, including
electricity production. An exciting part is regarding the CHP plant of
Jonkoping Energi, which constitutes a significantly smaller part than the total
combined operations. This part is not entirely fossil-free and is subject to
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the Emissions Trading System because Sweden, one of few countries, has
chosen to include this industry in the Emissions Trading System. This results
in additional costs amounting to 25 million SEK in 2021. This is because
Jonkoping Energi’s CHP plant, to some extent, burns household waste that
contains non-recyclable plastics.

Since the management of household waste is of high interest to all nations,
there is a dilemma in paying high carbon taxes to burn household waste.
When the company intends to have net zero emissions by 2035, , Carbon
Capture and Utilisation (CCU), or similar technology may play a key role in
counteracting the emissions that inevitably accompany waste incineration.

Competitiveness

Sweden belongs to the three out of 27 EU countries chosen to opt-in Combined
Power and Heat (CHP) plants in the European Emissions Trading System.
Companies in the same sector as Jonkoping Energi have an unfavourable
competitive position vis-a-vis the remaining countries that have not opted-in
and are not covered by the trading system. As Jonkoping Energi sees, they need
to bear the cost of belonging to a country whose technology for handling waste
is world-leading, while countries whose handling is significantly worse can do
this free of charge. This means that when the price of the EU ETS allowances
has risen by a certain amount, rubbish can instead be piled up or burned in
other countries for a much lower price. There is a risk that most waste will
instead be placed in landfills where it ferments and produces methane gas,
which is much worse for the environment than incineration.

For Jonkoping Energi, it is unclear how they will pass on the increased
costs to the customer due to the emission rights not being realised until 31
March the following year, and it is difficult for them to price the incineration
costs accurately. This is without mentioning the unfavourable competitive
position; as of today, companies already have to pay them to handle the waste,
and it is hard to legitimise ever-increasing costs. The supplier should bear
the total cost of the EU ETS. Jonkoping Energi does not intend to take on the
additional cost over a long period. Still, as the situation is during a transitional
period, they can bear the cost as a company.

They are in an undeniably inferior competitive position due to the system.
They argue that one should not punish the person who cleans; it is entirely
the wrong way of thinking. To counter these costs, they could say no to
plastic in the garbage and thus avoid all the hassle, but they are at the
same time responsible. They mean that this is a community service that
they, unfortunately, need to finance themselves. It is worth mentioning that
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Jonkoping Energi stated that the plastic that is burned in the household waste
could not be recycled to a significant extent; only 10% of all plastic packaging
today is designed for recycling.

The fact that countries can choose to opt-in undermines the whole concept
based on equal treatment. Companies must work on the same terms towards a
sustainable society. Jonkoping Energi, for example, burns household waste in
municipalities that, from a purely political point of view, would find it difficult
to send the rubbish far away, even if the price signal had advocated this.

In summary, Jonkoping Energi has a financial cost due to the EU
Emissions Trading System and a competitive loss due to other actors not
having the same emission-related costs across Europe. Jonkoping Energi has
a highly efficient power and heat system that is world-leading and should, in
theory, be rewarded. Instead, they feel punished because the same framework
does not cover other countries. They believe the EU ETS to be a sound
system, but as it does not apply to all operators in their industry, they think it
is not fair; the same should apply to all.

EU Allowance trading

Due to the disadvantageous position, changing something in their strategy
has become necessary, but there is currently no trading strategy. However,
Jonkoping Energi is presently looking at implementing futures trading with
third parties to reduce risks associated with price uncertainty. The goal is to
remove the risk they bear today to simplify passing on costs to the customers’
upstreams.

Allocation

During the earlier stages, the free allocation was more than enough, and they
received more than was currently necessary. Nowadays, fewer allowances are
obtained than necessary, and they are forced to buy additional ones to cover
their needs. Today, it costs them about 25 million SEK annually.

5.2.2 Kraftringen

Kraftringen is a heat producer with Combined Heat and Power (CHP) plants
in southern Sweden. The local municipalities entirely own the company.

Competitiveness
The EU ETS primarily benefits the operations of Kraftringen in three ways.
First, it creates an opportunity cost to burn waste with fossil elements,



Results | 55

strengthening their business case of burning fossil-free waste products from
the local timber industry. Secondly, as Kraftringen is completely fossil-free
and receives some EU allowances for free, they have a net income from the
sales of emission allowances. Thirdly, as the carbon price increases due to
EU ETS, the electricity price increases, strengthening the competitiveness of
CHP technology, as heating with electricity as a source of energy becomes
more expensive. There are also secondary effects from the EU ETS; in more
general terms, the transition towards a sustainable future, as surrounding
businesses and consumers look for alternatives to fossil energy and heat. One
such example is a large sugar producer in southern Sweden, which looked for
ways to reduce its emissions. This led to cooperation between Kraftringen
and the sugar producer. Steam from Kraftringen’s installations was reused in
the client’s facilities, which increased its share of fossil-free energy use.

EU Allowance trading

Kraftringen does not have an active trading unit for EU Allowances, and
they only sell the EU Allowances that they receive. This is done through the
daughter company Modity Energy Trading.

Allocation

Kraftringen currently nets around 10-15 million SEK from the sales of EU
Allowances, which is reinvested into their organisation through a sustainability
and innovation fund, whose primary goal is to legitimise innovation projects
which might not live up to internal rates of return. Their operational profit
in the CHP segment is around 100 million SEK. Therefore, the sales of EUA
contribute a non-negligible sum of money, which can further accelerate their
innovation efforts. Kraftringen sees this as a natural outcome of the EU ETS.
Their operations are entirely fossil-free and source waste materials from the
timber industry within a 100 km radius of their CHP plants.

The benefits from EU ETS are seen as a secondary outcome of their
primary business goals of improving efficiency and transitioning to fossil-free
heat and energy production. Kraftringen has reduced its emissions by 95% in
the past ten years, contributing to the current beneficial situation.

5.2.3 Skelleftea Kraft

Skellefted Kraft has phased out the facilities that have historically used peat
and other fossil production. This is not strange as they have investment
horizons ranging from 20 to 30 years; it is vital to choose early on and
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continuously evaluate the position in changing circumstances. The entire
operation is intended to be fossil-free by 2025, but this depends on world
circumstances. If biofuels are regarded as fossil-free, they will succeed in
being completely renewable by 2025.

Competitiveness

In general, Skellefted Kraft is in a good position where a rising electricity price
benefits them due to its high share of renewable energy production with low
marginal cost. When it comes to other electricity producers, they work with
even more solutions to stay competitive, especially when it comes to meeting
the intermittent nature of renewable energy production. There are strategies
to meet the uneven production demand with more efficient hydropower,
intermediate storage (reservoirs), and increased pumping capacity. Hydrogen
and other technologies are also necessary to even out the electricity production
levels. A stable energy supply is required, and nuclear power plants can
become increasingly important.

EU ETS increases Skellefted Kraft’s competitiveness and is likely to do so
for some time to come. Interestingly, what happens to the price if everyone
uses wind, sun, and water since the price is set by the one with the highest
price that fulfils all presented needs? Since the price is set when production
and consumption align, the future energy prices will most likely be determined
by consumption, and the producer’s marginal costs will be low.

There are many savings to be made by changing the product mix through
different projects. One of these initiatives is to care for surplus heat from
Boliden’s industrial production. While this is positive in terms of global
marginal utility, this residual heat has today been produced through a de facto
unsustainable source, partly by fossil combustion. There are some trade-offs,
but projects and collaborations are underway to promote their sustainable seat
from a competitive point of view. It is required that Sweden invests in and
accelerates the development of adequate infrastructure as soon as possible
since it is such a notoriously slow process.

EU Allowance trading

Skellefted Kraft only has to buy a few EUAs since they receive much free
allocation within the power plant operations, i.e. district heating. A few years
ago, they calculated that the EU ETS could reach up to 100 euros, and it was
at first a bit difficult to absorb, but here we are. As the cost of emission rights
rises and their CHP costs increase, the price of electricity also increases, i.e.
their primary source of income, which more than well covers their purchasing
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needs (and increased costs) for the CHP.

Allocation

They have to some extent, free allocation in the power plant business and
district heating, and it will be much money given that they can control their
production mix. These freely allocated emission rights come from bio-
burning, e.g. peat. Nevertheless, a CHP has excellent flexibility in adjusting
its production mix, and the number of emissions can easily be changed if so
seems economically reasonable.

5.2.4 Soderenergi

Soderenergi is a heat producer together with Stockholm Exergi. They are
Sweden’s fourth-largest heat producer and almost entirely fossil-free, apart
from the emissions from some types of plastic and rubber.

Competitiveness

Soderenergi experiences the administrative burden of the EU ETS primarily
due to work associated with monitoring, reporting, and verifying emission
levels with third-party actors. Furthermore, the price signal of the EUA
influences their business directly as it contributes to higher costs and
difficulties when pricing the customer. Therefore, Soderenergi is highly
influenced by the legislative design of the EU ETS.

Soderenergi experiences difficulties with the hefty price movements seen
during 2021, when the price has surged from around 20 euros to almost 100
euros per emission allowance. This makes it more difficult to price their goods
and services. Efforts have been made to transfer as much of the emission
costs to their customers through initiatives such as informing the customers
and offering climate certificates based on recycled materials or green energy
delivered. This refers to the customers who, in this case, are fuel suppliers
and not the traditional customers who buy the heat downstream. They suggest
that they serve the fuel suppliers by taking care of the waste that cannot be
recycled other than through district heating or landfill disposal. In this way,
they become customers of the company producing waste because they pay the
CHP plant for their services, and they try to transfer the costs of CO2 to those
who want to get rid of the trash (upstream in the chain). These initiatives are
meant to increase the perceived value of the customers.

Soderenergi burns complex strains of rubber and plastic which cannot
be recycled. The alternative is to place these materials in landfills, which
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has a much worse climate effect. Soderenergi sees their action of burning
these materials as a good deed, but it affects them negatively since it creates
emissions they have to cover with EU allowances. They have to buy EU
allowances to cover these emissions because Sweden has decided to opt-in to
Combined Heat and Power (CHP) installations to the EU ETS. Soderenergi
believes that all European CHP installations or none should be included
in EU ETS as it creates a competitive imbalance. Soderenergi has among
the most advanced CHP installations in Europe, with very low emissions.
Therefore, it would be environmentally beneficial if their installations burned
more European waste, leading to lower emissions. However, with the
increased price of the Swedish CHP services (such as waste handling), fewer
international stakeholders might find it an alternative.

EU Allowance trading

They use modern portfolio theory for managing their EU Allowance
purchasing and price hedging. This is done by the treasury, which ensures
that Soderenergi has enough allowances by the end of April each year.

Allocation

Between 2005 and 2020, Soderenergi received a net-positive allocation of
emission allowances and has thus been positively affected from a revenue
perspective. This net positive effect is due to early initiatives that reduced
Soderenenergi’s emissions. Now, they receive fewer allowances than they
require and are thus forced to buy allowances. This is not perceived as a change
of incentive.

5.2.5 Tekniska Verken

Tekniska Verken has a yearly revenue of about 6 billion SEK and purchases
allowances for approximately 100 million SEK per annum. Therefore,
the significance of EU ETS has become more and more apparent to their
organisation. During the early days of EU ETS, the price per allowance was
relatively low, often hovering around 5 euros per EU allowance, but since
2018 the price has increased a lot and has almost reached 100 euros per EU
allowance in 2022.

Currently, Tekniska Verken is looking into using optical robots for sorting
waste. These optical robots can sort household waste into six categories.
The sorted waste can then be sent to appropriate recycling departments or
facilities, which increases the climate benefit of their organisation. They are
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also looking into CCU to reduce their emissions and have converted old oil
burners to biofuel burners, reducing their fossil footprint.

Competitiveness

Tekniska Verken had no intention of relocating any part of its organisation to
reduce costs related to the EU ETS. They receive about 50% of their waste
from households in their municipality but also have Norwegian and English
customers who transport their debris to the facilities owned by Tekniska
Verken. Currently, the price is 700 SEK + emission price per tonne of waste,
and there have been talks that the customers are beginning to think that the
price is too high. This could potentially lead the customers to transport their
waste to countries and governments with less stringent climate legislation. On
this topic, Tekniska Verken mentioned that the opt-in by Sweden, Finland, and
Lithuania, to include CHP installations in the EU ETS causes a competitive
imbalance in the waste disposal sector in Europe. Due to carbon pricing, less
climate-friendly alternatives such as landfills in other European countries
are used. It is more expensive to burn fossil waste in Sweden, Finland, and
Lithuania. Tekniska Verken thinks that either every CHP installation in
Europe should be included or none of them.

EU Allowance trading

Tekniska Verken does not have an operational strategy related to the EU ETS,
such as moderating and changing production levels based on the carbon price.
Simply put, when they have waste to burn, they burn it.

Allocation
Tekniska Verken does not receive any allowances for free anymore.
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5.3 Electricity production

Figure 5.4 below displays aggregated emission data and the number of freely
allocated EU allowances for Vattenfall (Swedish branch) between 2008-2021.
During phase three (2008-2012), the allocation level was far below emission
levels. During the first half of phase three and the year 2020, Vattenfall had a
surplus of allowances from their Combined Heat and Power production, while
their electricity production received no free allocation.
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Figure 5.4: Verified emissions and freely allocated EUA’s of Vattenfall 2008-
2021. Data source: Swedish Environmental Protection Agency

5.3.1 Vattenfall

Vattenfall wholeheartedly supports the EU’s increased climate ambitions and
the polluter-pays concept. They consider the carbon market idea the most
powerful, cost-effective, and straightforward policy available. The company
finds itself at the forefront of decarbonising its industry, so its strategy
benefits directly from a carbon price and more stringent changes to EU ETS.
They see the EU ETS as an essential driver to support companies, including
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themselves, and nations to a green transition. Their current strategic goal and
investment plan are to reduce their GHG emissions intensity by 77% by 2030
(relative to the 2017 level) and be utterly fossil-free in the whole value chain
by 2040. This is ten years earlier than when the EU plans to become fossil-free.

Competitiveness
As a result of the electricity production not being allocated any free emission
allowances, the price of CO2 emissions right constitutes an exact and high cost
for the energy industry, including Vattenfall. If, on the other hand, someone is
a leader in the transition like Vattenfall, they benefit from having taken early
action as the EU carbon price increases, and the increased margin per kWh
sold directly makes fossil-free and non-emitting assets increasingly profitable.
Vattenfall is well positioned in terms of competition. They have a
substantial proportion of their business based on fossil-free energy sources.
They are one of the largest investors in new renewable production in the
EU, transforming the EU’s energy sector. Indeed, parts of their operations
are located in Germany, where fossil-based power (such as coal) is still a
significant part of the energy mix and provides room for further improvement.
This is also part of their commitment to phase out all coal-fired production
before 2030. For example, a significant step in that direction was taken in
2021 when the sizable Moorburg plant in Hamburg was closed down.
Vattenfall operates in an industry with huge investments, whose
profitability is determined by many factors, including the carbon price.
Therefore, the EU ETS is essential in long-term forecasts of CO2 emission
prices and electricity prices. What the carbon price is ten or twenty years
from now could make the difference between a lucrative or unprofitable
investment. According to Vattenfall’s calculations, with the high costs of
emission allowances that have been since 2018, coal has become unprofitable
under normal market conditions. This connection had directly contributed
to the closure of certain coal-fired power plants around the EU. It facilitated

Germany and other countries, setting a course toward phasing out all coal by
2030.

EU Allowance trading

EU ETS is critical to nudging companies and countries to achieve climate
neutrality. Vattenfall fully supports the plans to further strengthen the EU
ETS in line with the EU’s increased climate ambitions and sees it as an
essential instrument for fossil-free conversion. They see a direct strategic link
between the price of emission allowances and the price at which electricity
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can be produced. This means that Vattenfall secures all types of assets for its
future production several years ahead, including CO2 emission allowances. In
essence, CO2 allowances are considered a commodity that is price hedged,
just like fuels and other production inputs.

Ultimately, the price of emission allowances is directly linked to which
types of energy sources are competitive. Vattenfall considers the EU ETS
and its increasing CO2 price signal to be decisive drivers for the necessary
switch from fossil fuels to renewable energy. The same goes for other sectors,
including the development of fossil-free steel.

Allocation

While Vattenfall’'s Combined Heat and Power operation receives EU
Allowances, their electricity production does not. All allowances necessary
for their electricity production must be purchased. They are considered
well-positioned to continue the transformation of the asset portfolio in line
with their strategic goals and hence reduce the need to acquire EU emission
allowances even further.
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5.4 Mining Refining

Figure 5.5 below displays aggregated emission data and the number of freely
allocated EU allowances for interviewed firms between 2008-2021. Since
2008 the allocation level has been in alignment with emission levels. For some
years, the firms have had a surplus of allowances, which has allowed for the
sale of excess allowances.
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Figure 5.5: Verified emissions and freely allocated EUAs aggregated for the
two interviewed companies in mining & refining 2008-2021. Data source:
Swedish Environmental Protection Agency

5.4.1 Company A

At a company level, they intend to reduce their emissions significantly. The
current strategy is to reduce their emissions by 40% from 2012 to 2030. Due
to their leading-edge position, they set the industry benchmark in which they
operate and expect their free allocation of emission rights to continue until
2030. They see, among other things, most internal areas where the use of
carbon or generally unnecessary carbon dioxide sources can be managed.
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Competitiveness

First and foremost, it is stated that the industry cannot feasibly relocate
its operations due to the investments in geographically fixed mines.
Consequently, the EU ETS has not given rise to plans to migrate operations
since it is essentially not a possibility. In terms of competition, the company
is, following the background above, well-positioned to handle its competitors.
One of their unique infrastructural advantages is the Nordic region’s clean (i.e.
fossil-free) energy mix. This enables energy-based production of products that
are entirely free of GHG emissions. This is also relevant since they launched
carbon dioxide-reduced products, industry-leading and in line with sustainable
production.

They are not significantly affected by their competitors’ allocation of
emission rights due to not being capable of relocating their business and as
they already are leading the industry. Their excess allocation of emission rights
proves that they are good at what they do and should be considered respected
actors.

Internally, the price of emission rights is not directly discussed in a
strategic decision context because it does not constitute a significant corporate
risk. The emission price alone or EU ETS was not seen as the primary driver
for a green transition, but the more prominent focus on sustainability over the
past decades makes it vital to continue their transformation. The economic
effects of reducing costs, increasing value-added, and the greater access to
financing and capital were seen as more significant incentives for a transition
to more efficient, sustainable operations than the carbon price. Banks’ and
financial institutes’ willingness to lend money is strongly linked to the risks
associated with a company; thus, the company’s ability to operate fossil-free
becomes a vital parameter for securing financing and continued growth.

EU Allowance trading

From a purely operational and strategic point of view, their investments are
always long-term. It is part of the industry’s nature to open a new mine; it
is impossible to look at this short-term. Subsequently, long-term prices are
always used to analyse the reasonableness of new investments. Economic
fluctuations also take into account a high EU ETS price. Nevertheless, as
described above, they have a higher allocation than necessary and expect to
ensure that this remains the case with a high degree of self-confidence.

Allocation
As aresult of the company receiving free allocation exceeding their total needs
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and plans for it to remain so until 2030, it is a net positive for their business.
They do not see any concerns linked to the question of allocation.

54.2 LKAB

LKAB operates underground mines. The ore extraction from such mines
becomes increasingly expensive as the depth increases. Therefore, LKAB
has a long history of increasing its products’ value to have a higher pricing
power to compensate for the increased costs. They have transitioned from
mainly producing steel fines (metal dust) to iron ore pellets and will transition
to entirely fossil-free production of direct-reduced iron by 2045. Each
step of this journey reduces the climate impact and thus increases product
competitiveness. LKAB estimates that this will increase the product value
four times over and reduce emissions by 35 million tonnes of CO2. About 400
million SEK will be invested to reach these goals in time.

LKAB thinks it is good that a system like the EU ETS exists, as it is
required to make changes towards sustainability. However, they believe it is
essential to have a levelled playing field. If that were the case, then LKAB
would have more income from EU ETS, and the total amount of allocations
for the steel industry would be lower. They estimate that an adjustment within
EU ETS that would place their pellet production under the same benchmark
as sinter would yield 1.5 billion SEK in revenue from EU ETS, which could
be used to transition to fossil-free production of steel.

Competitiveness

As one of the largest emitters in Sweden, LKAB is undoubtedly affected by
the EU ETS. They sell goods in a global market; thus, their competitiveness
would be seriously harmed without free allocation. The current sinter and
pellet production division causes about 1.5 billion SEK income loss.

EU Allowance trading

The treasury department handles everything related to emission allowances.
The interviewee did not have direct oversight into the purchase and selling
of emission allowances and could thus not answer any detailed questions
regarding allowance trading. Within EU ETS, the Carbon Border Adjustment
Mechanism has been discussed and is likely to be implemented. This will
level the playing field between European and non-European producers. Still,
outside of Europe, it could potentially harm the competitiveness of European
firms to be compared to the current situation with free allocation because the
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price of European steel would include the carbon price. In contrast, other
global producers in regions with less stringent climate legislation can produce
steel without paying for emissions.

Allocation

EU ETS does not directly harm LKABs business as LKAB currently receives
a free allocation of allowances that cover 100% of their emissions. However,
with the current design of EU ETS, they suffer a huge opportunity cost due to
an alleged misplacement of their product benchmark.

LKAB mainly produced iron ore pellets, a product similar to iron ore
sinter but with a lower climate impact. However, within the EU ETS, LKABs
pellets production is benchmarked under Statistical Classification of Economic
Activities in the EC (NACE)-Code 07.10 (Mining of iron ores). In contrast,
sinter production is benchmarked under NACE-code 24.10 (Manufacture of
basic iron and steel and of ferroalloys). As a product with higher climate
impact and thus higher historical emission levels, sinter receives a more
generous allocation per tonne of final product than pellets. LKAB argues that
the current division between pellets and sinter seriously harms the transition
to climate neutrality, as it not only reduces the capital their organisation can
invest in innovation but also keeps the benchmark for sinter high, which
reduces the financial incentive for other firms to remove climate intensive
sinter production.
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5.5 Manufacture of basic iron and steel and
of ferroalloys

Figure 5.6 below displays SSAB emission data and the number of freely
allocated EU allowances between 2008-2021. Since 2008 the allocation level
has been above emission levels up until 2020. This has allowed for the sale of
excess allowances.

SSAB
B Verified emissions Number of freely allocated EUA
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o
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Emissions in 1000 tonnes CO2e

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Figure 5.6: Verified emissions and freely allocated EUA’s of SSAB 2008-
2021. Data source: Swedish Environmental Protection Agency

5.5.1 SSAB

SSAB contributes about 10% of Sweden’s total CO2 emissions. They
believe that the EU ETS increases abatement efforts as it drives investments
into carbon-reducing technology. It is easier to legitimise carbon-reducing
investments when the future price picture of emissions is more expensive.
There are two types of carbon emissions; The first one is related to the
combustion of fossil fuels, which is relatively easy to remove by switching
the type of fuel; the second is related to production processes such as the
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manufacturing of cement and steel, which is much more difficult to remove
as it requires a giant technological leap.

SSAB continuously works to reach climate neutrality and expects a
climate-neutral organisation by 2045. The year is chosen due to Sweden’s
goal of climate neutrality in 2045, which will drive the diffusion of certain
types of infrastructure, such as access to biofuels, and power lines. The
transformation to a climate-neutral organisation can be complex due to
the required infrastructural changes. The average time to establish a new
power line in Sweden is 12 years due to lengthy permissions procedures.
It is therefore crucial that the government accelerate the infrastructural
development.

Competitiveness

SSAB sees a potential competitive loss globally due to other producers not
having the exact costs related to emissions. However, currently, SSAB receives
a free allocation of allowances which limits this competitive downside. This
is important since Europe has some of the most emission-efficient steel
production globally, and it would be detrimental if more steel were produced
at inadequate facilities. Nonetheless, within the EU, member states can give
out subsidies due to indirect energy costs. All member states do not do this,
but some do, creating some competitive imbalance.

SSAB is favourable to a higher carbon price as their production is among
the most effective within Europe and the world. A higher carbon price would
increase costs for all producers, but SSAB’s products would be affected to a
lesser degree than some competitors with less efficient production.

Currently, the EU Emissions Trading System prevents carbon leakage
through free allocation. However, the Carbon Border Adjustment Mechanism
has been discussed as a more efficient way to handle carbon leakage in the
future. SSAB thinks that the CBAM is an excellent instrument for creating
a levelled playing field between non-EU and EU producers within Europe,
as non-EU producers will pay the exact emission costs as EU producers.
Nevertheless, SSAB believes it will cause a discrepancy between the European
and global steel prices in a global market, as the European price includes
emission-related costs. This will negatively affect European industrial firms
such as Volvo and Scania, among others, that use steel in their production.
Therefore, they believe the current proposed version of CBAM should be
complemented to reduce the competitive loss for European producers in the
global market.
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EU Allowance trading

The treasury department is in charge of managing SSAB’s emission rights.
They ensure that SSAB has enough allowances to surrender every year at the
end of April.

Allocation

SSAB receives a free allocation of allowances that covers their emissions.
While some argue that this reduces SSAB’s incentives for clean technologies,
SSAB firmly believes that free EUA distribution does not reduce the incentive
to improve operational efficiency. For every tonne of CO2, they abate one more
allowance that can be sold. Therefore, it is in their own best interest to improve
processes where possible. Although they have improved their operations, more
improvements are beneficial. SSAB’s blast furnaces can produce crude steel
with around 1500kg CO2 emission per tonne of product, while the benchmark
used for allocation is 1328kg CO2 per tonne of crude steel.

5.6 Reliability of results

Thirty-five firms were contacted within nine sectors. Ultimately, nine firms
from four sectors proceeded for interviews. It could be the case that firms
which agreed to the interview are inherently different from the firms that
declined. They could, for instance, either be in an excellent position within
the EU Emissions Trading System due to low emission intensity and thus
gladly participate in the study as it offers an opportunity to showcase their
firm. It could also be the case that firms which accept feel the system unjustly
punishes them, and the study provides an opportunity to disclose their views
of the system. To gauge the overarching sentiment among interviewed firms
towards the EU ETS the following set of questions were answered:

A. The general attitude towards EU ETS (Positive/Neutral/Negative)

B. View of your company’s position within EU ETS (Positive/Neu-
tral/Negative)

C. View of your company’s likelihood to be climate neutral in 2045
(Positive/Neutral/Negative)

D. Is EU ETS considered to a high degree? (Yes/No)

E. Are any injustices within EU ETS perceived? (Yes/No)
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F. How the company’s competitiveness is affected (Positive/Neutral/Neg-
ative)

General view of EU ETS

B Positive/ Yes [} Negative / No Neutral
100%
3 3 3
75%
2
50% 3
25%
0%
A B F

Figure 5.7: Frequency of firm’s answers regarding sentiment towards the EU
Emissions Trading System

Among the nine interviewed companies, four firms perceived injustices within
the EU ETS. Furthermore, the sample of interviewed firms contained both
those with clear financial gains from the EU ETS and those with actual
financial losses. Therefore, there is no apparent indication that a firm’s
perceived benefit or drawback of the system influences the participation rate to
ahigh degree. This indicates that there is limited bias towards firms with either
very positive or very negative views on the EU ETS. The interviewees were
confident in their firm’s transition to climate neutrality by 2045. Furthemore,
six out of nine interviewees conveyed a positive attitude towards the EU
ETS, while three had a neutral disposition. This could potentially differ
from attitudes of firms from other countries. Therefore, if the same study
was performed on firms outside of Sweden, the results could potentially be
different. While this reduces the replicability of this thesis, it does not affect
the thesis’ primary goal, that is to explore how Swedish firms are affected by,
and react to, the EU ETS.
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Chapter 6

Discussion and Analysis

Findings from the interviews are summaries according to the identified
themes, which can be seen in figure 6.1. Although figure 6.1 presents the main
body of findings, further discussion and analysis is provided in the following
subsections.

Investment & Greenhouse gas

Allocation of
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Competitive _ThE EUETS Although companies
Combined Potential carbon imbalance relative to ~ Varying degreesof = improvesthe adapt tothe EU ETS
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frominterviews in this sector
**Carbon Border Adjustment Mechanism; a proposed import levy on carbon-intensive products imported into the

European Union

Figure 6.1: Illustration of thematic findings for the four analysed sector



72 | Discussion and Analysis

6.1 Combined Heat and Power

The most significant finding from interviews within the Combined heat and
power industry is related to perceived harmonisation imbalances resulting
from Sweden’s decision to opt-in CHP to the EU Emissions Trading System.
All actors think the opt-in by Sweden causes a competitive imbalance in the
waste disposal sector as other European actors do not bear the same costs. This
could potentially cause carbon leakage within the European Union as countries
that export waste turn to cheaper disposal within Europe, such as landfills,
which causes more GHG emissions. Although this study does not determine
if such carbon leakage has occurred, the records of various managers within
the CHP industry point to an alarming imbalance within the harmonisation of
EU ETS. No such carbon leakage seems to have occured during earlier phases,
however as discussed in chapter 3.2, it is unclear if previous relationships
still generalise to phase four. New conditions and a higher price for carbon
emissions potentially exacerbate competitive imbalances and the risk of
carbon leakage.

Kraftringen currently has the most significant financial gain among the
interviewed firms within the EU Emissions Trading System. Kraftringen is the
only company among the interviewed CHP plants with a surplus of allowances
and nets around 10-15 million SEK from the sales of those allowances. In
contrast, Jonkoping Energi buys allowances for approximately 25 million SEK
per year (at current price levels of around €87 per EU allowance). Skellefted
Kraft has some free allocation but needs to buy allowances on the open market
to meet their requirements. Soderenergi has had a surplus of allocations
between 2005-2020, but they are now forced to purchase allocations to meet
their needs. Tekniska Verken has a shortage of allowances which they cover
by purchasing allowances for approximately 100 million SEK per year.

Concerning how firms respond to the EU Emissions Trading System,
different levels of organisational adaptation to the EU ETS can be perceived as
the firms vary regarding their EU Allowance purchase or sale strategy. Only
Soderenergi has an active trading or hedging strategy for the EU Allowances.
Jonkoping Energi has started to look into having a third party assist with
hedging to make it easier to pass on emission costs to their customers
correctly. Kraftringen has a net surplus of EU Allowances and has no active
trading. However, they have a daughter company, Modity Energy Trading,
which handles the sale of surplus allowances. Skellefted Kraft has no active
trading strategy. Their treasury department makes sure that they have enough
allowances to meet the requirements at the end of April each year. Tekniska
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Verken does not change its operations based on the carbon price, such as
shifting production levels if the price becomes too high; they also do not
actively trade EU Allowances but need to buy allowances for approximately
100 million SEK per annum.

None of the firms mentioned any significant changes to their everyday
operational strategy due to the EU ETS. However, they could deny plastics
and other non-renewable materials they do not want. However, they perceive
a societal obligation to care for waste from households or industries, including
related fossil waste such as plastic. As this yields a net GHG emission from
their end, they have tried to pass on the emission costs to where it arises in
the value chain. From a long-term perspective, they are influenced by the EU
ETS carbon price to invest in clean technology. However, from a short term
perspective, the operational response to the EU Emissions Trading System is
limited.

It is evident that even within the same industry, there is significant variance
to what extent firms are affected by the EU Emissions Trading System. This
indicates that in addition to sectoral and geographical factors, firm-level
factors are essential when evaluating what effects the EU ETS causes on the
competition. One such firm-level factor that is important is the firm’s ability to
shift to non-emitting fuels or the ability to pass on carbon costs to the customer
or supplier.

Some firms, whose input mainly stems from industrial customers,
predefined source streams of material and thus have far greater control of what
material they burn. Actors who handle household waste have to spend more
time sorting waste to know its contents. This causes:

1. Difficulties when pricing their services as the carbon contents of waste
can be unknown

2. A greater need for testing equipment and sensors to measure
carbon content. Nonetheless, as the system aims to penalise and
ultimately reduce emissions if the EU ETS affects firms with varying
environmental footprints differently, it should perhaps be interpreted as
a healthy sign.
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6.2 Electricity Production

It might be counterintuitive that a business without free allocation, and thus
a financial burden, stands to gain from the Emissions Trading System, but in
the case of Vattenfall, the ETS seems to be favourable. The interview with
Vattenfall exposed an interesting dynamic stemming from the EU Emissions
Trading System. Although Vattenfall is financially affected by the EU
Emissions Trading System due to the shortage of EU Allowances that arises
from their electricity production, they still seem to gain from the Emissions
Trading System. This is due to Vattenfall’s substantial portion of fossil-
free electricity production compared to other electricity producers in Europe.
European energy production is partly fueled by coal and gas, which requires
EU Allowances. As the carbon price increases, the price of electricity
from fossil-based electricity production increases, which pushes the European
energy price upwards, as electricity producers generally can pass on most, if
not all, emission costs to consumers. This benefits Vattenfall as it increases
the margins for their fossil-free electricity production.

Vattenfall pays excellent attention to the short- and long-term carbon
prices at an operational level. From a short term perspective, both electricity
and carbon price are used to plan the energy mix optimally. At certain
price levels, fossil-based electricity is no longer profitable. As mentioned
earlier, the Moorburg coal-fired energy plant was shut down partly due to this
effect. In another regard, many customers want to lock in their electricity
price. Thus, Vattenfall must secure the cost of EU Allowances ahead of
time so that significant price fluctuations won’t cause financial losses. In
the long term, carbon price forecasts are essential for investment decisions,
as it determines what energy sources will be profitable. Furthermore, at a
broader level, the EU Emissions Trading System increases the demand for
clean energy and the development of clean technology at a more general
level, as found by Dechezleprétre & Sato (2017). It also makes it easier for
surrounding industries to invest in clean technology and start collaborations
with an increasing carbon price.

Based on the interviews, Vattenfall seems to have overcome issues with
the carbon price fluctuations to a greater extent than the Combined Heat and
Power producers. Furthermore, they seem to be more inclined to incorporate
information and price signals from the EU Emissions Trading System. This
indicates different maturity levels regarding the EU ETS.
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6.3 Mining and Refining

LKAB supports the EU ETS and sees it necessary for the industry to make
sustainable changes. At the same time, Company A takes no greater interest
in the system since other, more vital forces already drive them to a sustainable
transition. However, LKAB points out that the system must be based on a
levelled playing field. Currently, LKABs pellet production is benchmarked
under NACE-code 07.10, which they argue is the wrong benchmark. Steel
producers manufacture sinters (identical in product function but with more
significant carbon emission) under the benchmark for NACE-code 24.10. This
leads to fewer allocations for LKAB and a higher benchmark for NACE-code
24.10, which reduces the financial incentives for producers of sinter to change
to a less carbon-intensive product. While the system does not harm LKAB per
se, it arguably does not work as planned. Other companies receive subsidies
for emitting more GHG.

From a geographical perspective, both firms are well-positioned for
electrification of their businesses since the Nordics energy mix is highly
renewable. This aside, they could not reasonably move their operations, and
since they are on the carbon leakage list, they receive free EUAs. Hence, their
competitiveness is not negatively affected, and there is no risk of them moving
their operations outside of the EU ETS. LKAB’s position could have been
significantly better if their pellet production had been made under NACE-code
24.10. They lose massive amounts of income on behalf of subsidising highly
emitting operations due to their end product being pellets and not sinter - a
product that has 14% less direct carbon dioxide emissions.

From an operational and strategic point of view, investments in this
industry are always long-term; e.g. starting a new mine is not reasonable to
do short-term. Investments are being made in both companies to achieve an
entirely fossil-free production. LKAB will invest roughly 400 million SEK to
increase the product value four times over and reduce emissions by 35 million
tonnes of CO2 by 2045. As discussed by Lofgren et al. (2018), there is no
question that revenues from the auctioning in the EU ETS go to research and
development of sustainable investments. However, it is unclear whether this
is an increase from the previously planned research and development budgets
that would otherwise have taken place, which resonates with the situation of
Company A.

Since LKAB argues that they are sorted to the incorrect benchmark, they
currently appeal to the European Court of Justice. Today they receive 1.5
billion SEK less in income, and the EU ETS essentially subsidises other
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sectors for having another inefficient production. Company A does not
put much weight into the EU ETS since they find other more influencing
parameters, such as their possibility of receiving cheap financing such as green
bonds. Essentially they transition to a sustainable operation based on other
forces. All in all, both companies analyse long-term prices and economic
fluctuations, and the EUA price does have an impact, but to what degree varies.

As presented in the literature review, Venmans et al. (2020) explain
that “effects from environmental regulation are mainly due to differences in
regulation between sectors or countries rather than to the regulation itself”.
This resonates well with perceived differences where LKAB finds themselves
in a quite unfortunate and costly situation, whereas Company A is satisfied
with their situation. This points out an inherent harmonisation problem;
an extensive system like the EU ETS does surprisingly have fall pits that
sometimes become consequential.

This aside, as Venmans et al. (2020) explained, there is no statistically
significant evidence that emission taxation has affected companies’ compet-
itiveness concerning new sustainable inventions. This could describe why
both LKAB and Company A seemingly handle the system well, and why
Company A is seemingly not influenced by the system. Another reason for
this is discussed by Venmans (2016); when allocation is below emission levels,
companies have a greater abatement incentive than if their needs are satisfied.
As both firms receive most of their EU Allowances through free allocation,
this seems likely to be the case.

6.4 Manufacture of basic iron and steel and
of ferroalloys

SSAB is favourable to high carbon prices as its production is among the most
efficient in its industry. A higher carbon price would increase their costs to a
lesser degree than competitors with less efficient production. Also, they see a
potential competitive loss globally due to producers outside of the EU ETS not
having the exact costs related to emissions even though free allocation covers
some of these losses.

Since SSAB receives most of their EU Allowances from free allocation,
they do not see an urgency to change due to the EU ETS. They work
continuously to reach climate neutrality, including required infrastructural
changes. The problem is that the average time to establish a new power line in
Sweden is 12 years due to lengthy permissions procedures, so the government
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may become their limiting factor in becoming a sustainable operation.

The imbalance from member states giving subsidies related to indirect
energy costs illustrates a fundamental competitive flaw and harmonisation
problem as described by Venmans et al. (2020); skewed effects by
environmental regulations are mainly a consequence of differences between
sectors or countries rather than the rule itself. This is not necessarily exclusive
to the manufacturing of basic iron and steel and of ferroalloys, but all sectors
using electricity are in fact affected by this to some degree.
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Chapter 7

Conclusions and Future work

7.1 Conclusions

This thesis has explored how the EU Emissions Trading System (ETS)
currently affects Swedish firms’ competitive position within the European
Union and how these firms respond to the carbon price. From a perspective on
system design, three competitive imbalances have been found to stem from the
harmonisation of the system. Firstly, Swedish CHP producers bear emission
costs that other European producers do not, potentially causing carbon leakage
within the EU due to the opt-in of CHP producers by Sweden. Secondly,
the maintained division between the manufacturing of iron pellets (NACE
07.10) and sinter (NACE 24.10) keeps benchmarks for sinter high, resulting in
less incentive for abatement efforts within the EU and a competitive loss for
LKAB. Thirdly, member states’ ability to subsidise energy-intensive industries
causes competitive imbalances within sectors of the European Union, as not
all member states use this right.

Across sectors, there is broad support for the EU ETS as an instrument to
reduce emissions. Some see the EU ETS as the most crucial instrument for
transitioning to clean technology. All firms seemed to benefit from a transition
towards clean technology and a carbon price. Nonetheless, company A
stressed the effects of sustainability in raising capital for various investments.
From their perspective, having greater access to funding has historically been
more critical than being sustainable to avoid carbon costs within the EU ETS.

The Combined Heat and Power firms and the electricity producer have
progressed furthest in phasing out fossil-based production. Combined heat
and power producers and electricity producers indirectly benefit from a carbon
price as it drives electricity prices as long as competitors produce electricity
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with fossil fuels. Still, the financial burden within the system varies across
these firms, which indicates that the EU Emissions Trading System adequately
adapts to firm-level characteristics. Within the CHP sectors, several firms
reported difficulties pricing their services to accurately account for the carbon
price at the end of April each year when they have to surrender allowances.
Vattenfall, a much larger firm in terms of revenue, employees and geographical
position, secured the carbon price futures years in advance to mitigate this
issue. The Mining & Refining sector reported varying interest in the EU
Emissions Trading System. Both firms support the EU ETS and have
historically allocated allowances above or in line with their emission levels.
Therefore they do not necessarily suffer a financial loss due to the system,
but LKAB experiences a significant competitive loss due to the benchmark
allocated for pelletisation. Both firms incorporate the carbon price in forecasts
used for investment purposes and forward-looking prognoses. However, they
do not change their day to day business based on the price signal of the
Emissions Trading System.

SSAB, within the sector for manufacture of iron and steel and ferroalloys,
has historically had the highest emission levels and the largest surplus of
allowances. This puts them in a unique situation within the sample of firms
interviewed, as they are the firms with the most significant financial gain from
the Emissions Trading System. SSAB supports the EU Emissions Trading
System and stands to benefit from a high carbon price as it further drives
the transition towards clean technology. SSAB, together with LKAB and
Vattenfall, have developed fossil-free steel, which directly benefits from a high
carbon price. Nevertheless, SSAB points to an issue of harmonisation within
the EU ETS related to member states’ subsidies for energy-intensive industries.

In conclusion, from a financial perspective, there are both varying effects
across industries due to different benchmarks, allocation levels and differences
across firms within sectors. The price signal of the Emissions Trading System
is also incorporated differently among the interviewed firms due to differences
in firm-level characteristics. Although there are perceived injustices due to
harmonisation issues, the EU Emissions Trading System is supported by the
firms and is viewed as an important instrument in the transition towards climate
neutrality.
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7.2 Future work

Throughout this paper, areas to put effort into further exploration have been
identified. Some of these are a more thorough investigation of the different
NACE codes. They highly influence which benchmark a company is allocated
and are not necessarily based on correct parameters in a system like the EU
ETS. As identified for LKAB, there could be more similar deficiencies in the
system.

Furthermore, many companies within the interviewed sectors did not
partake. It would most likely be suitable for a complete picture to interview
these to create a comprehensive and more reliable picture. This is not to
mention the entire sectors not included in this paper. It is fascinating to explore
further why none of them was interested in participating.

Lastly, further investigate the identified potential carbon leakage within
the EU in CHP plants from Sweden, Finland, and Lithuania due to countries
choosing to opt-in and creating skewed incentives. Also, explore if similarities
due to opt-in are found in other sectors.
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L 120/24

Official Journal of the European Union

8.5.2019

Sectors and subsectors which, pursuant to Article 10b of Directive 2003/87[EC, are deemed to be

ANNEX

at risk of carbon leakage

1. Based on the criteria set out in Article 10b(1) of Directive 2003(87 [EC

NACE Code Description
0510 Mining of hard coal
0610 Extraction of crude petroleum
0710 Mining of iron ores
0729 Mining of other non-ferrous metal ores
0891 Mining of chemical and fertiliser minerals
0899 Other mining and quarrying n.c.c.
1041 Manufacture of oils and fats
1062 Manufacture of starches and starch products
1081 Manufacture of sugar
1106 Manufacture of malt
1310 Preparation and spinning of textile fibres
1395 Manufacture of non-wovens and articles made from non-wovens, except apparel
1411 Manufacture of leather clothes
1621 Manufacture of veneer sheets and wood-based panels
1711 Manufacture of pulp
1712 Manufacture of paper and paperboard
1910 Manufacture of coke oven products
1920 Manufacture of refined petroleum products
2011 Manufacture of industrial gases
2012 Manufacture of dyes and pigments
.201 3 Manufacture of other inorganic basic chemicals
2014 Manufacture of other organic basic chemicals
2015 Manufacture of fertilisers and nitrogen compounds
2016 Manufacture of plastics in primary forms
2017 Manufacture of synthetic rubber in primary forms
2060 Manufacture of man-made fibres
2311 Manufacture of flat glass
2313 Manufacture of hollow glass
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8.5.2019 Official Journal of the European Union L 120f25

NACE Code Description

2314 Manufacture of glass fibres

2319 Manufacture and processing of other glass, including technical glassware

2320 Manufacture of refractory products

2331 Manufacture of ceramic tiles and flags

2351 Manufacture of cement

2352 Manufacture of lime and plasler

2399 Manufacture of other non-metallic mineral products n.e.c.

2410 Manufacture of basic iron and steel and of ferro-alloys

2420 Manufacture of tubes, pipes, hollow profiles and related fittings, of steel

2431 Cold drawing of bars

2442 Aluminium production

2443 Lead, zinc and tin preduction

2444 Copper production

2445 Other non-ferrous metal production

2446 Processing of nuclear fuel

2451 Casting of iron

2. Based on the criteria set out in Article 10b(2) of Directive 2003(87/EC

NACE Code Description
0893 Extraction of salt
1330 Finishing of textiles
2110 Manufacture of basic pharmaceutical products
2341 Manufacture of ceramic household and ornamental articles
2342 Manufacture of ceramic sanitary fixtures

3. Based on the criteria set out in Article 10b(3), first subparagraph of Directive 2003/87[EC

NACE Code Description

2332 Manufacture of bricks, tiles and construction products, in baked clay

4. Based on the criteria set out in Article 10b(3), fifth subparagraph of Directive 2003/87/EC

Prodeom Code Description
081221 Kaolin and other kaolinic clays
10311130 Frozen potatoes, prepared or preserved (including potatoes cooked or partly cooked in oil and then

frozen; excluding by vinegar or acetic acid)
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Prodeom Code Description

10311300 Dried potatoes in the form of flour, meal, flakes, granules and pellets

10391725 Concentrated tomato puree and paste

105121 Skimmed milk powder

105122 Whole milk powder

105153 Casein

105154 Lactose and lactose syrup

10515530 Whey and modified whey in powder, granules or other solid forms, whether or not concentrated
or containing added sweetening matter

10891334 Bakers' yeast

20302150 Vitrifiable enamels and glazes, engobes (slips) and similar preparations for ceramics, enamelling or
glass

20302170 Liquid lustres and similar preparations; glass frit and other glass in powder; granules or flakes

25501134 Open die forged ferrous parts for transmission shafts, camshafts, crankshafts and cranks etc.

Figure A.1: Picture 1 from the Official Journal of the European Union
showing sectors and subsectors that are deemed at risk for carbon leakage
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Interview question outline
(Swedish)

Generell kontext

En bredd av foretag, med olika forutséttningar att anpassa sig till
utslappsritter, omfattas av EU ETS. Exempelvis har en del foretag majlighet
att gora sin produktion mer miljovénlig, medan andra foretag har mojlighet
att justera sin prissittning for att ligga en storre del av kostnaden pa

kund. Det ir sdledes stor skillnad mellan hur vil foretag inom de olika
industrisegmenten kan anpassa sig till kostnaderna associerade med EU
ETS.

Syftet med den hir intervjun/frigeformulédret dr sdledes att undersoka hur
svenska industrier upplever att de paverkas av EU ETS och att forstd hur
svenska producerande foretag och energi/varmeproducenter reagerar pa de
utmaningar som de upplever i samband med EU ETS.

Fragor om foretaget & branschen

» P4 ett Overgripande sitt beskriv hur ni upplever att ni paverkas av EU
ETS?

» Kostnaderna av utsldppsritter kan vara betydande for en del foretag.
Péverkar dessa kostnader era mojligheter for utveckling/investeringar
inom grona teknologier?

* Har det varit aktuellt att flytta delar av produktionen utanfor EU till
foljd av kostnaderna som uppkommit i samband med EU ETS?

 Vad tror ni om ert foretags och branschens mojligheter att na upp till
de langsiktiga klimatmédlen om klimatneutralitet vid 20507
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Fragor relaterat till konkurrens

EU ETS dér ett stort och komplext ramverk. Rimligtvis har olika aktorer
paverkats i olika utstrickning, dessa fragor &mnar undersoka hur ni har
paverkats konkurrensmaéssigt.

* Har er konkurrenskraft piverkats av EU ETS?

* Hur vél uppfattar ni er vara positionerade (t.ex. strategiskt, tekniskt,
finansiellt) for att hantera kostnaderna av utsléppsritter?

e Hurdan ar er sits i relation till era konkurrenter nir det kommer till
forskning och utveckling?

Fragor om utslappsrattshandel

* Vad i samband med EU ETS tar ni i beaktning vid operativt och
strategiskt besluttagande?

* Har ni nigon strategi for handel med utsldppsritter?
* Hur stor dr kostnaderna for utslappsritter relativt ovrig verksamhet?
* Hur stor del av era utsldppsritter kommer fran fri tilldelning?

Fragor om allokering och benchmark

Inom EU ETS utgér allokeringen frin sa kallade “Benchmark” som baseras
pa de 10% mest effektiva installationerna. Foljande frigor relaterar till hur ni
upplever att allokeringen péaverkar er verksambhet.

* Upplever ni att EU ETS dr rittvist for alla aktorer, eller
belonas/missgynnas ndgon specifik bransch eller foretag?

* Hur upplever ni att allokeringen av utslidppsritter fungerar?
(bra/daligt?)
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Interview question outline
(English)

General context

A wide range of companies, with different conditions to adapt to emission
allowances, are covered by the EU ETS. For example, some companies have
the opportunity to make their production more environmentally friendly,
while other companies have the opportunity to adjust their pricing to put

a larger part of the cost on the customer. There is thus a big difference
between how well companies in the different industrial segments can adapt
to the costs associated with the EU ETS.

The purpose of this interview/questionnaire is thus to investigate how
Swedish industries feel that they are affected by the EU ETS and to
understand how Swedish producing companies and energy/heat producers
react to the challenges they experience in connection with the EU ETS.
Questions about the company & industry

* Describe in a comprehensive way how you feel you are affected by the
EU ETS?

* The costs of allowances can be significant for some companies. Do
these costs affect your opportunities for development/investment in
green technologies?

* Has it been appropriate to move parts of production outside the EU as
a result of the costs incurred in connection with the EU ETS?

* What do you think about your company’s and industry’s ability to
achieve the long-term climate neutrality goals by 20507
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Questions related to competition

The EU ETS is a large and complex framework. Reasonably, different actors
have been affected to different extents, these questions intend to investigate
how you have been affected competitively.

* Has your competitiveness been affected by the EU ETS?

* How well do you perceive your position ( e.g. strategically, technically,
financially) to manage the costs of emission allowances?

* What is your position in relation to your competitors when it comes to
research and development?

Questions about emissions trading

* What do you take into account in operational and strategic decision-
making in the context of the EU ETS?

* Do you have a strategy for emissions trading?
* What are the costs of emission allowances relative to other activities?
* How much of your allowances come from free allocation?

Questions about allocation and benchmark

Within the EU ETS, the allocation is based on the so-called "Benchmark"
which is based on the 10% most efficient installations. The following
questions relate to how you feel that the allocation affects your business.

* Do you feel that the EU ETS is fair to all actors, or is any specific
industry or company rewarded/disadvantaged?

* How do you feel that the allocation of allowances works?
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literature review

Table D.1: Table with all articles retrieved during literature review

| Search term

| Article name

| Author |

"EU ETS" AND A Firm-Level Analysis | Ralf Martin, Mirabelle
"Allocation of of the EU Emissions Muiils, Laure B. de
allowances" Trading Scheme. Preux & Ulrich J.
American Economic Wagner (2014)
Review
"EU ETS" AND THE IMPACTS OF MARIT
"Allocation of THE EU ETS ON KLEMETSEN, KNUT
allowances" NORWEGIAN EINAR ROSENDAHL
PLANTS’ & ANJA LUND
ENVIRONMENTAL JAKOBSEN (2020)
AND ECONOMIC
PERFORMANCE
"EU ETS" AND Distribution of Asa Lofgren, Dallas
"Allocation of Emissions Allowances | Burtraw, Markus
allowances" and the Use of Wrike & Anna
Auction Revenues in Malinovskaya (2018)

the European Union
Emissions Trading
System
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"EU ETS" AND THE IMPACT OF Stefano F. Verde
"Allocation of THE EU EMISSIONS | (2020)
allowances" TRADING SYSTEM

ON

COMPETITIVENESS

AND CARBON

LEAKAGE: THE

ECONOMETRIC

EVIDENCE
"EU ETS" AND Toward a New Michael E. Porter and
"Allocation of Conception of the Claas van der Linde
allowances" Environment- (1995)

Competitiveness

Relationship
"EU ETS" AND The effect of the EU Nathalie Miiller &
"Allocation of ETS free allowance Jordi J. Teixidé6 (2021)
allowances" allocation on energy

mix diversification:

the case of Poland’s

power sector
"EU ETS" AND The EU ETS and Vicki Duscha (2018)
"Allocation of Dynamic Allocation in
allowances" Phase [IV—An

Ex-Ante Assessment
"EU ETS" AND The Impact of the Ralf Martin, Mirabelle
"Allocation of European Union Muils and Ulrich J.
allowances" Emissions Trading Wagnerz (2015)

Scheme on Regulated

Firms: What Is the

Evidence after Ten

Years?
"EU ETS" AND Why does emissions Eugénie Joltreau &
"Allocation of trading under the EU Katrin Sommerfeld
allowances" Emissions Trading (2018)

System (ETS) not

affect firms’

competitiveness?

Empirical findings

from the literature
"EU ETS" AND Reflections—The Frank J. Convery
"Allocation of Emerging Literature (2009)
allowances" on Emissions Trading

in Europe
"EU ETS" AND The Causal Effects of | Ulrich Wagner,
"Abatement" the European Union Mirabelle Muils, Ralf

Emissions Trading
Scheme: Evidence
from French
Manufacturing Plants

Martin &Jonathan
Colmer (2014)
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"EU ETS" AND The effect of Frank Maarten Jan
"Abatement" allocation above Venmans (2016)
emissions and price
uncertainty on
abatement investments
under the EU ETS
"EU ETS" AND Carbon pricing and Frank Venmans, Jane
"Competitiveness" competitiveness: are Ellis & Daniel
they at odds? Nachtigall (2020)
"EU ETS" AND EU Emissions Trading | Mohamed Amine
"Competitiveness" Scheme, Boutabba & Sandrine
competitiveness and Lardic (2016)
carbon leakage: new
evidence from cement
and steel industries
"EU ETS" AND Does the EU ETS Helene Naegele &
"Competitiveness" cause carbon leakage Aleksandar Zaklan
in European (2018)
Manufacturing?
"EU ETS" AND Ex-post investigation Johanna Cludius,
"Competitiveness" of cost pass-through in | Sander de Bruyn,
the EU ETS - an Katja Schumacher &
analysis for six Robert Vergeer (2020)
industry sectors
"EU ETS" AND THE IMPACT OF Johanna Cludius,
"Competitiveness" THE EU EMISSIONS | Sander de Bruyn,
TRADING SYSTEM | Katja Schumacher &
ON Robert Vergeer (2020)
COMPETITIVENESS
AND CARBON
LEAKAGE: THE
ECONOMETRIC
EVIDENCE
"EU ETS" AND The Impacts of Antoine
"Competitiveness" Environmental Dechezleprétre &
Regulations on Misato Sato (2017)
Competitiveness
"EU ETS" AND Why does emissions Eugénie Joltreau &
"Competitiveness" trading under the EU Katrin Sommerfeld
Emissions Trading (2019)
System (ETS) not
affect firms’
competitiveness?
Empirical findings

from the literature
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"EU ETS" AND The Impact of Mark A. Cohen,
"Competitiveness" Environmental Adeline Tubb (2018)
Regulation on Firm
and Country
Competitiveness: A
Meta-analysis of the
Porter Hypothesis
"EU ETS" AND The impact of the EU | Georgia Makridoua,
"Harmonisation" Emission Trading Kostas
Scheme (EU ETS) on | Andriosopoulosa,
firms’ performance Michael Doumposb &
and energy efficiency | Emilios Galariotisc
(2019)
"EU ETS" AND Benchmark-based Oliver Sartor, Clement
"Harmonisation" allocations in EU ETS | Palliere & Stephen
Phase 3: an early Lecourt (2014)
assessment
"EU ETS" AND Between- and Florian Landis, Gustav
"Harmonisation" within-country Fredriksson &
distributional impacts | Sebastian Rausch
from harmonizing (2021)
carbon prices in the
EU
"EU ETS" AND Should the EU ETS be | Michael G. Pollitt &
"Harmonisation" extended to road Geoffroy G. Dolphin
transport and heating (2021)
fuels?
"EU ETS" AND Free allocations in EU | Stephen Lecourt,
"Harmonisation" ETS Phase 3: The Clément Palliere, &
impact of emissions- Oliver Sartor (2013)
performance
benchmarking for
carbon-intensive
industry
"EU ETS" AND EU EMMISSIONS Aleksandar Chavleski,
"Harmonisation" TRADING SCHEME: | Irina Chudoska
RECENT Blazevska & Anita
DEVELOPMENTS Gligorova (2019)
"EU ETS" AND Evaluation on the Tibor Kiss & Steve
"Harmonisation" effectiveness of energy | Popovics (2021)

policies — Evidence
from the carbon
reductions in 25
countries
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"EU ETS" AND
"Harmonisation'

Opening the black box
of accounting for
greenhouse gas
emissions: The
different views of
institutional bodies
and firms

Alessandra Allini,
Begona Giner & Adele
Caldarelli (2017)

"EU ETS" AND
"Harmonisation'

The Auctioning of EU
Allowances in the EU
ETS Under the
Current Trading
Period

Daniela Zanescu
(2020)

"EU ETS" AND
"Harmonisation'

Uses of industrial
energy benchmarking
with reference to the
pulp and paper
industries

John Geoffrey Rogers,
Samuel J. Cooper &
Jon B. Norman (2018)

"EU ETS" AND
"Harmonisation'

Why does the
combination of the
European Union
Emissions Trading
Scheme and a
renewable energy
target makes economic
sense?

Pablo del Rio (2017)

"EU ETS" AND
"Harmonisation'

Winners and Losers of
EU Emissions Trading

Johanna Cludius
(2018)

"EU ETS" AND
"Investment"

Impact of Carbon
Pricing on
Low-Carbon
Innovation and Deep
Decarbonisation:
Controversies and Path
Forward

Jeroen van den Bergh
& Ivan Savin (2021)

"EU ETS" AND
"Investment"

The impact of the EU
Emissions Trading
System on low-carbon
technological change:
The empirical
evidence

Jordi Teixidda, Stefano
F. Verdeb & Francesco
Nicollib (2019)

"EU ETS" AND
"Price signal"

Carbon pricing in
practice: a review of
existing Emissions
Trading Systems

Easwaran
Narassimhan, Kelly S.
Gallagher, Stefan
Koester & Julio Rivera
Alejo (2018)

"EU ETS" AND
"Price signal"

Carbon Taxes in
Theory and Practice

Gilbert E. Metcalf
(2021)
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"EU ETS" AND
"Price signal"

Market and Price
Developments in the
European Union
Emissions Trading
Scheme

Frank J. Convery and
Luke Redmond (2007)

"EU ETS" AND The effect of carbon Johan Lilliestam,
"Price signal” pricing on Anthony Patt &
technological change Germdén Bersalli
for full energy (2020)
decarbonization: A
review of empirical
ex-post evidence
"EU ETS" AND Carbon Taxes, Path Philippe Aghion,
"Review" Dependency, and Antoine
Directed Technical Dechezleprétre, David
Change Hémous, Ralf Martin
& John Van Reenen
(2016)
"EU ETS" AND Designing emissions Heindl, Peter; Loschel,
"Review" trading in practice Andreas (2012)
general considerations
and experiences from
the EU Emissions
Trading Scheme (EU
ETS)
"EU ETS" AND BANKING AND Julien Chevallier
"Review" BORROWING IN (2012)
THE EU ETS: A
REVIEW OF
ECONOMIC
MODELLING,
CURRENT
PROVISIONS AND
PROSPECTS FOR
FUTURE DESIGN
"EU ETS" AND Transition to Clean Daron Acemoglu,
"Review" Technology Ufuk Akcigit, Douglas
Hanley and William
Kerr (2016)
"EU ETS" AND What Do Emissions Meredith Fowlie,
"Review" Markets Deliver and to | Stephen P. Holland
Whom? Evidence and Erin T. Mansur
from Southern (2012)
California’s NO x
Trading Program
"EU ETS" AND A literature-based Frank Venmans (2012)
"Review" multi-criteria

evaluation of the EU
ETS
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"EU ETS" AND Differentiation and Misato Sato, Michael
"Review" dynamics of Grubb, Jim Cust,
competitiveness Katie Chan, Anna
impacts from the EU Korppoo & Pablo
ETS Ceppi (2007)
"EU ETS" AND Emission abatement: Germa Bel & Stephan
"Review" Untangling the Joseph (2015)
impacts of the EU
ETS and the economic
crisis
"EU ETS" AND EU-ETS Phase 1V: Grischa Perino &
"Review" allowance prices, Maximilian Willner
design choices and the | (2017)
market stability
reserve
"EU ETS" AND The Impact of the EU | Ralf Martin, Mirabelle
"Review" ETS on Regulated Muils & Ulrich J.
Firms: What is the Wagner (2014)
Evidence After Nine
Years?
"EU ETS" AND Using supply-side Simon Quemin (2020)
"Review" policies to raise
ambition: the case of
the EU ETS and the
2021 review
"EU ETS" AND Review of literature on | Sean Healy, Katja
"Review" EU ETS Performance Schumacher,
A literature review and | Anamaria Stroia &
gap analysis of policy | Stephan Slingerland
evaluations (2015)




