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1 INTRODUCTION 

1.1 Background of the Study 

In December 2015 at the International Climate Conference in Paris, the leaders of 

194 nations signed the Paris Agreement, which signified a joint commitment to keep 

the world's average temperature from rising above 2°C and therefore mitigating 

climate change. This would imply the decrease in overall greenhouse gas emission 

levels around the globe and the development of carbon-neutral economies. One of 

the main instruments used to reach this target would be carbon pricing and trading. 

To achieve this, numerous emission trading systems have been established including 

the world’s largest emission trading system - The European Union Emission Trading 

System (EU ETS) (Rogge 2016; Borghesi and Flori 2018).      

EU ETS started in 2005 as Europe's primary tool for EU`s climate change mitigation 

policy, includes more than 14 000 energy plants owned by around 8 000 companies 

in 31 countries (Dechezleprêtre et al.  2018; EU ETS Handbook 2015). Besides the 

energy plants, the system also covers pulp and paper, iron and steel, aviation, 

cement, and chemical industries which altogether account for around 50% of the 

EU`s total greenhouse gas emissions. Participation in the ETS system is mandatory 

for most of the sectors, if the installations reach a certain emission limit. The limit is 

set by the system and it may require additional financial resources from the 

participants in order to comply (Dechezleprêtre et al. 2018; EU ETS Handbook 2015, 

Inoue 2015).  

Although EU ETS can impose additional costs on the firms by pricing the carbon, 

EU ETS should also contribute with creating new jobs, generating green growth, and 

increasing the competitiveness of the European economy. More exactly, the main 

economic aims of the system are:  

● To encourage investments in energy efficiency improvement activities 

that would decrease energy costs and price risks.  

● To introduce incentives for investments in renewable energy 

technology and diminish the dependency on fossil fuels. 
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● To bolster the carbonization of the European economy and establish a 

solid policy for low carbon investments and technology (European 

Union, 2015).  

The trading system works by supplying European Emission Allowances (EUA) to 

participating companies. The EUA amount received is determined by the emission 

numbers of power plants, industrial facilities and other installations managed by 

these companies. The demand and supply correlation of the allowances sets the 

carbon price (Teixidó et al. 2019, Inoue 2015). Furthermore, every year a certain 

amount of carbon allowances are allocated in the EU ETS based on the cap that is 

determined for each specific trading period. The cap is set to regulate the carbon 

emission amount by decreasing it over time.  

Every EUA represents one ton of CO2 emissions that can be emitted. All companies 

that are participating in the EU ETS emission market are admitted to freely trade 

with the carbon credits. However, all operators in the EU ETS have to also give up 

the number of carbon allowances according to the estimated amount of emitted CO2 

emissions at the end of each trading period. If the companies still have some 

allowances left after covering their emissions, they can either sell them to other EU 

ETS participants, gaining extra income, or keep them for later use. In case a 

company does not have a sufficient amount of EUAs, it can buy additional credits 

through market auction, make the necessary carbon abatement investments or lower 

their emission levels (Rogge 2016; Inoue 2015; Valdiva 2014).  

Although the EU ETS is currently the oldest and the largest carbon emission market 

in the world, there are some major economic concerns that have to be addressed 

(Guo et al. 2020). One of the largest concerns is that the EU ETS may negatively 

affect EU`s industry competitiveness on the global market by requiring additional 

resources from participating companies, in comparison with companies outside of the 

EU ETS. By comparing to other regions in the world, where this type of business 

regulating mechanism doesn't exist, it may seem like the EU ETS has put local 

companies at a disadvantage (Dechezleprêtre et al.  2018. 8 p). This means that some 

companies might relocate to another country without such regulations (carbon 

leakage), to ease up the financial burden that is caused by the EU ETS. On the other 

hand, EU ETS could also improve the EU`s industry competitiveness, since by 
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enforcing regulations, companies would have to become more innovative and 

therefore more carbon efficient.   

At the moment the EU ETS is at the end of phase III (2013 - 2020). This is a 

significant phase because of many reforms. At the beginning of the EU ETS (Phase I 

and II) allowances were mostly allocated for free among companies using the 

grandfathering principle. In phase III auctioning was set to be the main allocation 

method. During 2013-2020, auctioning was meant to reach 57% of all allocated 

allowances. However, some companies in sectors that are in the carbon leakage risk 

group, like refineries and mining, are entitled to receive free allowances based on 

certain benchmark. All these changes were made by taking into account past 

challenges of the system, including the large surplus of allowances and the low 

carbon price, which were a result of emission cuts due to the 2008 economic crisis 

and the influx of more allowances linking the system with Kyoto units. To balance 

the allowance supply amount and lessen the volatility of the market, EU ETS 

postponed 400 million European Union Allowances (EUAs) in 2013, 300 million in 

2014 and 200 million in 2015. Also, the Market Stability Reserve (MSR) was 

introduced in 2019 to continuously regulate the EUA supply (Brohe and Burniaux 

2016; Duscha, V. 2018.). 

 

1.2 Aim of the Study 

This study aims to discover in what ways the EU ETS affects carbon abatement 

investments and what are the main system-related factors that companies consider in 

their investment decisions. The purpose of the study is to identify the main critical 

points of the EU ETS impact on the carbon abatement investments and develop 

proposals for future policy makers in regards to phase IV of the EU ETS. 

Furthermore, the study aims to answer these questions:  

1. What are the main EU ETS aspects that affect companies’ ability to invest in 

carbon abatement? 

2. How do these factors affect carbon abatement investment decisions?  

3. How have the conditions for the investments changed comparing phase I and 

II to phase III? 
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1.3 Structure of the Thesis 

The thesis is structured in 8 main parts. First chapter consists of an introduction to 

the topic of the EU ETS. In the 2nd chapter the author is reviewing previous 

literature regarding evidence of the EU ETS impacts on investments. Chapter 3 

describes the theoretical background of the system, including the historical 

development, design, included industries, EUA allocation methods and introduced 

reforms. The 4th chapter explains the research frameworks distinguishing the main 

focus points (allowance allocation, compliance to the regulation, carbon price and 

competition) on which the further research interviews are based. Chapter 5 explains 

the data collection and research methodology. Finally, the interview results, 

discussion and conclusion can be found in chapters 6, 7, and 8.  
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2 LITERATURE REVIEW 

Over 15 different research papers analyzing EU ETS impacts on carbon abatement 

investments using both econometric and non-econometric research methods were 

identified during the review. However, most of the literature has been made using 

data from the phase I and II, due to insufficient amount of data available from phase 

III.  

 

Hoffmann (2007) conducted interviews with managers from German power 

generating companies, focusing on how the EU ETS affects investment decisions, 

risk management and timing. The results of the study show that although the 

companies in trading phase I did lower risk, short-term investments, the system did 

not provide necessary regulatory conditions for low carbon electricity generation 

therefore managers did not consider larger investments. The carbon price volatility 

also has been an opposing factor for long-term investment decision making.  

 

Venmans (2016), focused on the investment manager's perception regarding 

company allocation below or above emissions while interviewing Belgian ceramics, 

cement, and lime producers, and analyzed the effects of the allocation method and 

price uncertainty on the carbon abatement investments. The study reported that most 

of the companies agreed that allocation below emissions give more significant 

incentives for investments than the opposite scenario. Furthermore, the majority also 

agreed that the price uncertainty of CO2 has given extra incentive for investments, 

because it can reduce future risks. It was also concluded that companies don't yet  

fully see how to use the opportunities for extra cash flow that can come from 

allowance surplus. Based on this finding, the carbon price is still mostly seen only as 

a risk element, not as an opportunity and it is not included in investment payback 

time calculations.  

 

Marcantonini et.al. (2017) provides an analysis of 22 previous studies and discusses 

the results of the LIFE SIDE workshop where 25 experts joined together to discuss 

the EU ETS effects on innovations and investment. The results of the study report 

that the strongest elements that do affect the carbon abatement investment levels are 

the regulatory uncertainty and free allocation of the allowances. Authors suggested 
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that lower emission cup and predictable practice of allowance allocation would give 

stronger incentives for the investments.  

 

Teixidó et al. (2019) in a similar manner reviewed all earlier studies about the EU 

ETS effects in low-carbon technological change. The author marked that due to the 

lack of empirical evidence for trading phase III, it is difficult to draw a complete 

picture of the effects on the carbon abatement investments and innovation. In trading 

phase III many changes were introduced, including gradually shrinking the free 

allocation, establishing the MSR and introducing benchmarks for free allowance 

allocation. These changes were done taking into account the condition of the market 

at the time of phases I and II, when the market was oversupplied and the carbon price 

was very low. Furthermore, the conclusion was that although no evidence of negative 

effects for free allowance allocation regarding competitiveness in phase I and II has 

been found, the situation could change in trading phase III as one of  the aims for the 

changes is to increase the price of the EUAs.  

 

Brohe and Burniaux (2015) collected and analyzed the results of 64 surveys and 10 

interviews with managers from Belgian EU ETS sites. The discovery was that carbon 

price has little influence on investment decisions if it is low, the same as it was 

during phase II and the beginning of phase III. The study indicated that many 

managers used significantly higher carbon prices than the spot prices in their 

forecasts. The main drivers for carbon abatement investments seemed to be voluntary 

sectoral agreements, where firms were able to gain different financial and 

administrative benefits in return. Also, the main drivers for the development of 

renewables were the fiscal incentives and green certificates. The conclusion was that 

the global economic crisis had been the main reason for the overall emissions drop 

with little contribution from the EU ETS, as the system has not helped companies to 

transition to low carbon technology. Interestingly, most of the respondents still 

considered the system to be effective and believed that it will continue to operate in 

the future. Finally, the authors concluded that carbon allowance managers have until 

now been only focused on how to comply with the EU ETS, instead of trying to use 

the opportunities that the system offers, for example, possible additional revenue 

from allowance surplus.  
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There also have been econometric researches, estimating the EU ETS effects on the 

carbon abatement investments. Inoue (2015), in his study, underlined that the 

corporations that take into account the EU ETS in their business activities have 

increased their investments. This also included a proactive reaction towards the EU 

ETS regulatory changes. Jaraite et al. (2014), also found evidence for positive effects 

of the EU ETS on environmental expenditure, but also more negative effects on other 

investments, than carbon abatement investments. This explains how firms are 

reacting to the system by postponing investments that would not comply with the EU 

ETS regulation. Also, Jaraite and Di Maria (2016) found that EU ETS has induced 

the transition to more efficient assets in the time of the second trading phase. 

Furthermore, Valdiva (2014), lead an evaluation of the EU ETS's role as an 

environmental investment promoter in trading phase I. The study explored the impact 

of the system on private environmental investments in Germany, Spain, France, and 

The Netherlands through the assessment of these variables: economic growth, 

interest rates, and energy prices. Finally it was concluded that during this phase, the 

EU ETS had a positive impact on short-term investments and a negative impact on 

large-scale investments due to the amortization time difference, carbon price 

volatility and regulatory uncertainty. On the contrary, Löfgren et al. (2013) made an 

analysis of 229 EU ETS firms and 477 non-ETS firms in Sweden. In his research, no 

evidence was found that the EU ETS would have affected carbon abatement 

investments. The author concluded that investment decisions are mostly affected by 

the firm's size, fuel use intensity and the company’s internal environmental 

knowledge, taking into account previous investment experiences.  

 

Finally, Dechezleprêtre et al. (2018) developed an interesting multi-criteria analysis 

assessing the EU ETS impacts on EU`s economic performance. In total 1787 EU 

ETS firms were compared to 1280 firms that were not included in the system, 

establishing an alternative picture of how the firms would perform without the EU 

ETS regulations. In the research, specific economic variables were used to measure 

the impacts of the EU ETS on the firm's economic performance, including revenue, 

fixed assets, profits, and employees.  

The study did not find a major difference in the trends of the firms` performance. 

However, there seemed to be a significant gap in favor of the EU ETS participating 
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firms on revenue, employees, and assets variables, while firms that did not 

participate in the EU ETS had a slighter better ratio in profits (figure 1). 

Furthermore, for the ETS firms the revenue was 16% higher on average compared to 

the non-ETS firms. The largest effect the EU ETS has had was found in small size 

firms that have had a 24% revenue increase on average. This positive trend was 

found in all three EU ETS trading phases, despite the fact that the largest amount of  

free carbon allowances were allocated during phase I.  (Dechezleprêtre et al.  2018). 

Also, fixed assets were estimated to be 8% higher compared to alternative scenarios, 

which could be explained by the fact that these firms invested more in 

environmentally-friendly technologies. Furthermore, even if the CO2 price has been 

very low in the first two EU ETS trading phases, it would be possible to conclude 

that the system is bolstering new green technology adoption and with the carbon 

price increase this trend can get only stronger. Besides, it is also recorded that since 

the introduction of the EU ETS the patent amount of low-emission technologies has 

increased by 30%. Differences in employment and profits in the study were 

concluded as not statistically significant (Dechezleprêtre et al.  2018). 

 

 

Figure 1. Comparison of the non-EU ETS and EU ETS firms by the employee number, 

revenue, fixed assets, and EBIT (Dechezleprêtre et al.  2018). 
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Overall the study discovered that the EU ETS has caused a revenue increase of 7% to 

18% and for fixed assets of 6% to 10% regarding the specific EU ETS covered 

industry. Also, it seems that the system has not in any way affected the employee 

numbers or profits, furthermore suggesting that some of the financial resources that 

would have been part of the total profit may be redirected to investments in low 

carbon technologies improving their productivity  (Dechezleprêtre et al.  2018). 

 

Figure 2. EUA price development corresponding to different events (ICE and Clear blue, as 

cited in James 2019) 

 

Concluding, carbon price, EUA allocation and EU ETS compliance are some of the 

most analyzed elements in regards to carbon abatement investments, looking into  the 

previous studies made in this field (Hoffmann 2007, Venmans 2016, Brohe and 

Burniaux 2015, Marcantonini et.al. 2017, Valdiva 2014, Teixidó et al. 2019, Inoue 

2015, Jaraite et al. 2014). Furthermore more research was focused on specific 

industries and countries. Most of the research  has been done during a time frame 

when the carbon price was very low in comparison to the level price at the end of 

phase III, when it had already significantly increased and therefore also the 

implications towards the carbon abatement investment trends may have changed. 

Trading phase III is important because of the changes in EUA allocation (switching 

to auction as a primary method) and the notable carbon price increase and volatility 
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after the introduction of MSR, which can significantly affect the conditions for 

abatement investment planning (figure 2).  
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3 THEORETICAL BACKGROUND 

 

3.1 Kyoto Protocol and the Start of the EU ETS 

 

The Kyoto Protocol was adopted in 1997 in the UN Framework Convention for 

Climate Change and through it 37 countries have committed to reducing the global 

emissions by 5% in the period 2008-2012, compared with the 1990 emission levels.  

To meet those targets, new policy instruments were required. The treaty aimed to 

prevent large atmospheric CO2 concentrations, this way mitigating the global 

warming effect. The EU ETS is an environmental policy that was established based 

on the Kyoto Protocol framework and the main aim for the system was set to be the 

reduction of EU emission levels and the promotion of carbon abatement innovations 

in the energy and industry sectors. The first ideas of the EU ETS design were 

presented in 2000 by the European Commission in the form of a green paper - 

“Greenhouse gas emission trading within the European Union”. The paper prepared 

numerous stakeholders for further discussion of the possible model of the greenhouse 

gas (GHG) trading system. Finally, the EU ETS directive was adopted in 2003 and 

the system was introduced in 2005 (European Union, 2015; Bonenti et al. 2011; 

Valdiva 2014).   

 

The pilot phase or phase I of the EU ETS started in 2005 and lasted until 2007. This 

period was used for allowance price tests and the development of control, reporting, 

and verification mechanisms. The cap for each trading phase was determined 

according to estimates, due to a lack of reliable emission data at the time. Overall the 

main purpose of the first trading phase was to establish necessary conditions, so all 

the EU Member States could reach the target levels set by the Kyoto Protocol.  

During this period, the system was also linked with the Kyoto Protocol mechanisms, 

the Clean Development Mechanism (CDM) and Joint Implementation (JI) 

mechanism, which led to an influx of external carbon credits into the EU ETS. 

However, many of CDM credits have been removed from the market due to 

suspicious projects, under which they were allocated (European Union, 2015; 

Valdiva 2014; Brohe A. 2013).  
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Phase II occurred from 2008 to 2012 and in this period, the market was still 

connected to CDM and JI, becoming the largest source of these carbon credits. Both 

types of credits originated from carbon abatement projects in developing countries. 

The market was also expanded in the final year of the phase by including the aviation 

industry (European Union, 2015; Valdiva 2014).  

 

Finally, in phase III (2013 - 2020), reforms were introduced in the EU ETS, taking 

into account the experience from the previous two trading phases. The targets were 

determined according to the Kyoto Protocol commitment period agreement in Doha, 

2012. At that point, EU ETS was already functioning independently from other 

countries under EU legislation (European Union, 2015). The following phase IV will 

start in 2021 and it will be longer than the previous phases, lasting until 2030. 

 

3.2 EU ETS Design  

 

The EU ETS is a cap and trade system, where the cap determines the amount of 

allowed GHG emission and tradable allowances within the EU ETS market. Every 

allowance corresponds to 1 ton of CO2. To decrease the overall GHG emission 

amount in the EU, the cap is designed to reduce annually, therefore, limiting the 

allowance supply and enforcing larger carbon costs (European Union, 2015).  

 

The value of the allowances is determined by a limited supply and demand system, 

which is determined by the companies for which the cost of emission reduction is 

higher compared to other EU ETS participants. For the ETS to be effective, a 

scarcity of allowances is necessary to keep carbon price at a certain level, so it can 

work as an incentive for the carbon abatement investments. The price of CO2 is 

mainly regulated by the cap and the number of issued allowances (European Union, 

2015).  

 

Every year, a certain amount of allowances are given to the EU ETS participants for 

free, limiting the possibility of carbon leakage. Other allowances are allocated 
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through an auction. Further, at the end of  each  trading period, all participants  are 

required to return the number of allowances corresponding to their emission levels. If 

the participant is short in required carbon credits, additional allowances can be 

bought from the market, and companies that have a credit surplus can sell them in the 

carbon market. If the participants fail to comply with the regulations set by the 

system for retrieving the allowances in a given time frame, fines are applied. Overall, 

the circulation of the allowances occurs in four steps: allowance allocation, 

surrendering, transferring, and deleting (European Union, 2015).  

 

The Central Administration is responsible for the issuance of allowances and their 

transfer to corresponding accounts. EU member states do the allocation of free 

allowances from national holding accounts to the companies. In phase I, the free 

allocation was set by the National Allocation Plan (NAP), which in phase II had been 

replaced with National Implementation Measures. After the trade has occurred and 

confirmed, the Union Registry would receive an order for the physical transfer of the 

allowances to the buyer. The transfer is the final step, when the buyer receives the 

purchased carbon credits (European Union, 2015).  

 

Until 30 April every year, all EU ETS participants have to surrender the allowance 

amount corresponding to their emissions from the previous year (Figure 3). 

International carbon credits cannot be directly retrieved by the European Union 

Registry, instead, they have to be first exchanged to EUA. If the company fails to 

return the allowances by the given deadline, a penalty of €100 per tCO2 is 

applicable.  In the beginning of the EU ETS, national registries were responsible for 

the accounting of issued allowances, starting from 2012, this responsibility was 

transferred to the Union Registry (European Union, 2015; Valdiva 2014).  
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Figure 3. EU ETS Compliance circle (European Union 2015.) 

 

EU ETS operators can also choose to voluntarily delete the allowances, which would 

mean a permanent withdrawal of those credits from the market. This action is usually 

taken because of environmental factors, resulting in a possible increase of the overall 

carbon abatement activities in the EU ETS covered sectors due to the carbon price 

increase affected by the credit supply drop (European Union, 2015).  

3.3 EU ETS Covered Industries  

 

At the moment the EU ETS covers about 14 000 power stations and industrial 

objects that are responsible for 40% of EU`s greenhouse gas emissions 

(Dechezleprêtre et al.  2018). Still, even if an industry is included in the system, it 

does not mean that it has complete coverage, furthermore, specific capacity limits are 

set for every industry. For example, only those steel industrial facilities are included 

in the EU ETS, which have a production capacity exceeding 2,5 tons per hour, 

installations that are set under the activity “combustion of fuels” have to surpass the 

annual thermal input of 20 MW, and the glass and fibre production installation have 

to surpass 20 tons per day capacity in order to be included in the EU ETS 

(Dechezleprêtre et al.  2018).  
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To tackle climate change and decrease the GHG emissions amount, the EU ETS 

targets the most polluting industries in the EU. Overall there are six sectors included 

in the system that are responsible for 82% of the total emission amount within the 

EU. These sectors are electricity and heat, pulp and paper, minerals, metals, petrol, 

and chemicals. Based on the Dechezleprêtre et al. (2018) calculations, the largest EU 

ETS coverage is from electricity and heat (82%), pulp and paper (78%), and mineral 

sectors (75%), with the lowest being the chemical sector (42%) (figure 4). This 

coverage of the system includes over 8200 firms operating more than 14000 

industrial installations. The most polluting countries that are measured by EU ETS 

are Germany (450 Mt), United Kingdom (231 Mt), Poland (196 Mt), Italy (179 Mt), 

and Spain (Mt) (Dechezleprêtre et al.  2018). Comparing the industries, the largest 

polluters in the EU ETS are the electricity and heat production sectors.  

 

 

Figure 4. Industrial sectors covered by the EU ETS (Dechezleprêtre et al.  2018.) 

 

3.4 Allowance Allocation Methods 

 

Currently, there are two methods of EUA allocation - free allocation and auctioning. 

In phase I and II of the EU ETS, free allocation was the main method for carbon 

credit distribution, while in phase III it was mainly auctioning. The use of each 

method can also differ from the specific sector. For example, it was estimated that 
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for the industrial installations, the free allocation will be reduced annually from 80% 

in 2013 to up to 30% in 2020 (figure 5).  

 

 

Figure 5. The proportion of each EUA allocation method used by different sectors 

 (European Union, 2015) 

 

The EU ETS provided the power sector with a large number of free allowances in 

phases I and II. Because of this certain companies gained substantial windfall profits. 

Afterwards, based on the fact that the power industry had successfully managed to 

transfer emission costs to their customers, auctioning has been used as the sole 

allocation method for electricity production installations, starting with 2013, with 

minor exceptions (Figure 5). Some EU ETS participants were able to receive free 

allowances if they met certain criteria that confirmed that a specific installation 

would be put at economic risk. For industries that have a high risk of carbon leakage, 

free allocation is necessary, because it minimizes unfair costs (European Union, 

2015; Bonenti et al. 2011).  

 

3.4.1 Auctioning 

 

Auctioning is an allowance allocation method that enables EU ETS participants to 

purchase allowances at the market determined price. Although the trading of 

allowances is allowed for everyone registered in the EU registry, energy and 

industrial companies and their representative parties are the most active participants.  

In phase I, only 5% of all allowances were auctioned. This share increased to 10% in 

phase II, but it was only used by 4% of the participants. Starting from 2013, in phase 

III, around half of all the allocated allowances were auctioned. In the phase 
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auctioning was governed by the Auctioning Regulation which determines the control 

and timing of the process (European Union, 2015).  

 

EU ETS states are responsible for the distribution of their share of allowance through 

auction. Starting from phase III, the auctioning can occur through a common auction 

platform using a joint procurement procedure or through local auction platform. 

Germany, Poland, and the UK have decided to use their auction platforms while the 

other 25 states are using a joint procurement. The most commonly used auctioning 

platforms are The European Energy Exchange (EEX) AG which is used by 25 EU 

states and ICE Futures Europe (ICE) which is used by the UK. Each auction platform 

is responsible for checking that all bidders that want to be active on the platform are 

eligible for participation. Furthermore, the following bidders can participate in the 

auction:  

● EU ETS aviation operators and operator groups bidding as or on behalf of 

agents. 

● Investment firms and credit institutions. 

● Other entities that are authorized to auction by the Auctioning Regulation 

(European Union, 2015).  

 

Allowance auction occurs through either a single round, a sealed bid or through 

uniform-price action. During this auction process, the users of the EEX and ICE 

platform can adjust, submit and withdraw any count of bids with a set of 500 or 1000 

allowances. After the closing of the bidding process, in one day EEX and ICE deliver 

allowances to their owners. There are also different types of trades available, for 

example, spot trading offers transactions with immediate allowance delivery. The 

most popular trading types are futures, forwards and options. All movements 

including receiving and selling of allowances are recorded by the EU Transaction 

Log and EU registry system (European Union, 2015).  

 

The time of the auction is set by the auction calendars. The calendars are published 

annually by the auction platforms and they are updated promptly with limited 

exceptions to maintain certainty in the market. The auction timing can vary from 

specific days, scheduled in a weekly and monthly time frame (figure 6). Finally, each 

EU ETS state has to delegate an auctioneer who will take the responsibility of 
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offering the allowances for auction in the platforms. The auctioneer has to be 

approved by the auction platform and it can be both a public and a private platform 

(European Union, 2015).  

 

 

Figure 6. EU ETS auction calendar (European Union  2015) 

 

The use of revenue that a member state has gained from the auction has to be 

reported to the Commission. By the declaration of the Heads of State at the European 

Council, the states should use at least half of the revenue for climate change 

mitigation actions. For example, Germany has funded the “Energy and Climate 

Fund” with its auction revenue and it provides financial support for several 

environmental protection and climate change mitigation programs (European Union, 

2015). 

 

3.4.2 Free Allocation 

 

Free allocation is used as an allocation method to minimize the carbon cost to certain 

EU ETS participants, therefore decreasing the carbon leakage risk. This means that 

some companies that are complying with the system requirements may face unfair 

competition from other companies that are situated in countries where emitting is not 

priced. Also, if the allowances are oversupplied it can negatively affect the incentive 

to carbon abatement investments. If the carbon price is low due to the excess supply 

of EUAs, companies may not be encouraged to increase their effort reducing the 

emissions (European Union, 2015).  

 

During phase I and II, the majority of the allowances were allocated for free using 

grandfathering method. Grandfathering determined that the allocated allowance 

amount for every EU ETS state is calculated using historical GHG emission data. 
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Later the grandfathering was replaced with the benchmark method that allocated the 

allowances depending on the historical production measures and fixed benchmark 

values instead of the historical emission amounts (Duscha, 2018; European Union, 

2015). This transition aimed to minimize the negative effects of the grandfathering 

law. Because of grandfathering, more free allowances were distributed to EU ETS 

companies with higher emission levels, not taking into account previous efforts to 

improve installation performance. Overall 52 benchmarks were used in phase III, 

which cover about 75% of EU ETS industrial emissions (figure 7).   

 

 

Figure 7. Number of benchmarks by the industry (European Union 2015) 

 

Starting with phase III, benchmarks are used for free allocation. This determines that 

each installation in the specific sector would receive a certain amount of free 

allowances per unit of production activity. This approach should ensure that the most 

efficient installation would receive more free allocations, if their actual emissions are 

lower than the benchmark and the least productive installations with higher 

emissions would have to make necessary improvements or acquire extra allowances 

so they can comply with the system requirements (European Union, 2015).  

 

Benchmarks cover all production chains and, if in the production process 

intermediate products have been made and traded between EU ETS participants, 

multiple benchmarks can be used (figure 8). To use this method, specific installations 

should be split into sub-installations and then the free allocation should be 

determined by applying a certain benchmark to each sub-installation separately. In 
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the calculations for free allocation in phase III, three main indicators are taken into 

account: 

● Historical activity level - reflects the historical annual production for the used 

benchmark. 

● Cross-sectoral correction factor - determines the limit of free allocation.  

● Benchmark value - is set by the specific product production (European 

Union, 2015).  

 

The standard formula for free allocation calculation using benchmarks is:   

Allocation = Benchmark value x Historical activity level x cross-sectoral correction 

factor 

 

 

Figure 8. Benchmark coverage on production chain (European Union 2015) 

 

If the benchmark for the specific product is not existent, a fall-back approach can be 

used to measure free allocation. In this method either heat or fuel benchmark are 

used or all emissions are processed individually. The heat benchmark is based on 

steam, hot water, and other heat production. The fuel benchmark relies on natural gas 

combustion emissions. Individual emission processing considers the emissions 

separately, if two previous approaches are not applicable (European Union, 2015).  
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3.5 Carbon Leakage 

 

Carbon leakage implies the risk of relocation for companies, due to increased costs 

caused by climate policies like the EU ETS. In these cases, the company may 

consider moving its production operations to countries with more relaxed policies, if 

the carbon costs put them in a disadvantageous position in the market. Regarding the 

EU ETS there are two main types of costs - direct and indirect. Direct costs refer to 

the cost that comes from priced emissions for the participants, while indirect costs 

determine the transfer of costs to electricity prices from electricity providers to their 

customers (European Union, 2015).  

 

To tackle the risk of carbon leakage, the EU ETS uses free allocation giving 100% of 

allocated allowances for free to participants that are in the risk group, while 

companies that are not in the risk group will face the deduction of free allowances 

from 80% in 2013 to 30% by 2020. Besides the free allocation, electricity-intensive 

installations also are eligible to receive financial compensations from the EU ETS 

states for the electricity price increase due to indirect emission cost. The amount of 

financial assistance is decided by the state (European Union, 2015). 

 

3.6 EU ETS Trading Phases 

 

The EU ETS was introduced in 2005 and it has been going through numerous 

developmental stages, called trading phases. Currently, the EU EST is at the end of 

phase III, which ends in 2020, with phase IV starting in 2021. Accordingly, trading 

phase I (known as a trial phase) and II (known as a Kyoto Commitment period) 

occurred during 2005 to 2007 and respectively 2008 to 2012. Furthermore, for every 

trading phase, certain limitations were set with the aim to reduce overall emissions 

within the EU ETS by 21% until 2020. For phase IV (2021 - 2030) the plan is to 

achieve 43% emission reduction (Flora and Vargiolu 2020; Marcantonini et.al. 

2017). 

To control carbon emission amounts and carbon allowance price, different emission 

caps have been set for each trading phase (Dechezleprêtre et al.  2018). Figure 9 
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represents a certain amount of emission levels that have been recorded and emission 

caps that have been set by the EU ETS for a specific trading phase. The graph also 

reflects how the system`s measured carbon emission levels have been declining, 

while the cap has been also lowered during every trading phase until 2015.  

 

 

Figure 9. Emission caps set by the EU ETS for each trading phase (Dechezleprêtre et al.  

2018) 

 3.6.1 Phase One and Two 

 

The first EUA trading phase occurred during 2005 - 2007, in which the cap was 

established at 2,298 Mt CO2e per year. The phase was designed as a pilot phase so in 

this period it was crucial that all stakeholders would gain the necessary experience 

and start to adjust to the new system. All allowances were allocated to companies for 

free and in many cases the credits were oversupplied. The participants were not 

allowed to borrow and bank carbon allowances, which mean that it was prohibited to 

keep unused credits for later use and borrow future allowances for current use. Full 

allowance banking was allowed in phase II where all unused allowances could be 

transferred to phase III (European Union, 2015; Chung et al. 2018; Valdiva 2014). 

 

The primary allocation method for the first two trading phases of the EU ETS was 

free allocation using the grandfathering principle. The number of allowances for 

allocation for each installation was decided by the NAP that was proposed by each 
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EU ETS state to the Commission and in the EUA calculations were taken into 

account GHG historical data (European Union, 2015; Duscha, 2018). 

 

 

Figure 10. Price per metric ton of CO2 (Dechezleprêtre et al.  2018) 

 

Figure 10 reflects that the EU's emission market in the first phase and how later at 

the beginning of the second phase (2008 - 2012) was significantly oversupplied 

which led to a sharp emission price drop (Dechezleprêtre et al.  2018). Starting from 

2008 the participants of the EU ETS were allowed to borrow and bank the 

allowances, which resulted in a large accumulation of the credits affecting also future 

carbon prices. The effect of the carbon price drop was accelerated by the influx of 

international carbon credit from the Kyoto Protocol and the global economic crisis in 

2008, which decreased production and emission levels in comparison to forecasted 

ones, on which the free allocated credit volumes were estimated. Besides, the 

estimated surplus of 900 allowances almost matches with the number of CDM and JI 

credits allocated in the market, therefore it is most probable that the price would be 

much lower if the influx would have not occurred (Duscha, 2018; Valdiva 2014, 

Brohe and Burniaux 2016).  

 

Finally, due to a large number of allowances, the wrong emission forecasts and the 

global economic crisis, many countries were able to gain windfall profits. For 

example, Jaraite and Di Maria (2016), in their research, estimated that Lithuanian 

firms had a 32.2 million euro revenue from the EUA trade in the period 2005 to 2007 

(figure 11).  
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Figure 11. The revenue and sold volume of the EUAs in Lithuania from 2005 to 2007 

(Jaraite and Di Maria 2016) 

3.6.2 Phase Three 

 

During phase III (2013 - 2020), the EU ETS opened up for additional industries, 

including aviation and aluminum production (Dechezleprêtre et al.  2018). The use of 

NAP was abolished and rules were introduced with clear methodology decided 

directly at the EU level. The main allowance allocation method in this phase is 

auctioning with an estimated volume of 50% (2013) from all allocated EUAs and the 

share is rising annually. These changes are especially significant for the power sector 

where 100% of all allocated allowances are auctioned. The grandfathering method is 

no longer used for the estimation of free allocation amounts, having been replaced by 

benchmarks. To stabilize the carbon prices and limit the allowance supply, MSR was 

implemented. Also in phase III, as in phase II,  EU ETS states were required to 

prepare a certain document describing the allocation plans for all EU ETS 

installations in a specific country - National Implementation Measures (European 

Union, 2015). 

 

3.7 EU ETS Reforms 

 

Starting from 2009 EU ETS has been heavily oversupplied, reaching 1 billion in 

surplus allowances in 2012. The main influencing factors for this market distortion 

were the global economic crisis in 2008, the wrong expectations regarding foreseen 

emission levels, and the influx of international carbon credits. The oversupply has 

led to a large carbon price drop, further diminishing the incentive for carbon 

abatement investments (European Union, 2015; Calel 2011.). To tackle this problem, 

The Commission postponed 900 million allowance allocation for auctioning from 

2014-2016 and 2019-2020. This action is taken to balance the carbon credit supply 
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spread in the market during phase III. The Commission in 2012 also reviewed 6 other 

possible reforms for EU ETS:  

1. Implementation of the carbon price floor, for the carbon price control.  

2. Restrictions for international credit use, to increase the use of EUAs.   

3. The inclusion of more industries in the market, to reduce market volatility. 

4. Retirement for a certain amount of allowances, decreasing the oversupply.  

5. GHG reduction target change to 30% in 2020.  

6. Possibility to lower the cap, to increase the incentive for carbon abatement 

investments (European Union, 2015).  

Besides the mentioned changes, the Commission also proposed the establishment of 

the Market Stability Reserve (MSR). The purpose of this mechanism is to manage 

the supply of carbon credits reacting to fluctuation in demand. In theory, MSR would 

provide flexibility in allowance supply, by regulating the allowance volume available 

for auction. More precisely, MSR would function through the following actions:  

● If the allowance surplus has exceeded 833 million allowances, 12% of the 

surplus is relocated from the market to the reserve.  

● If the surplus has decreased below 400 million, up to 100 million allowances 

are repositioned from the reserve to market.  

● If the credit surplus in the market does not fall below 400 million, but the 

carbon price in the last six months is three times higher than the recorder 

average price in the last two years, also 100 million allowances are added to 

the market from the MSR (European Union, 2015).  

 

MSR came into full operation in January 2019. Starting from 2023, the supply of 

allowances from the MSR will be determined by the preceding year's volume. 

Furthermore, starting from 2023, all allowances stored in the MSR passing the 

volume of preceding year auctioned credits will be canceled. The cancellation 

mechanism was introduced to make the cap more flexible and carbon price less 

volatile from the MSR enforced changes in allowance supply (Bocklet et al. 2019, 

Carlén et al. 2019). Besides, in 2017, the European Parliament has also proposed to 

lift the volume for MSR surplus relocation from 12 to 24% until 31 December 2023 

and remove 800 million credits from MSR permanently (Perino & Willner, 2017).  
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In 2015, the Commission also proposed some changes regarding allowance 

allocation for phase IV. These changes will allow continuing the current model for 

free allocation with minor alterations. To make the data reporting more effective, it 

suggests splitting the phase into two periods in the length of five years (2021 - 2025 

and 2026 - 2030). Also, to decrease the carbon leakage risk, a full benchmark could 

be allocated per ton of product. For installations that are not in the risk group, 30% of 

all benchmarks would be allocated per ton of product. Still, the largest improvements 

could come from introducing changes in the New Entrants Reserve (NER). Through 

these changes, the allocation would not be any more attached to a specific trading 

period and it can alter corresponding to changes in production. NER, in this case, 

could partly safeguard the industry from sudden production increase and, if the 

production would fall, the mechanism would take allowances out of the market 

avoiding over allocation (Duscha, 2018.).  
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4 RESEARCH FRAMEWORK 

 

This study attempts to research how the EU ETS affects companies` ability to invest 

in carbon abatement and what the future expectations and hopes from the system are. 

All this, taking into account that  in the third phase of the EU ETS, unlike the first 

two, auction has become the primary EUA allocation method and carbon price has 

risen significantly in the end if the phase III, reaching almost 30 euros per ton in 

2019 (Figure 2). This study aims to analyze how the mentioned changes have 

affected the EU ETS companies` investment decisions and perception of the system.  

 

After an extensive literature review, the author distinguishes four main elements 

through which the EU ETS can affect carbon abatement investments. These elements 

are allowance allocation, carbon price, compliance to the system, and carbon leakage 

risk, and they are distinguished considering the complexity of the EU ETS and all 

included sectors should be affected by them at some level. Further, these elements 

are used as focus points in the research for necessary data collection. 

 

4.1 Allowance Allocation 

 

There are various ways in which chosen allowance allocation methods can affect the 

abatement investments. In a wider sense, it depends on the way the EUA distribution 

action is perceived by the firms. For example, Venmans in his study (2016), found 

that EUA allocation above the emissions makes firms look at the EU ETS as a 

command and control regulation. This means that firms only take into account if they 

are compliant with the regulations, disregarding how they could benefit from the 

EUA surplus. Furthermore, the majority of the conducted interviews with managers 

from Belgian ceramics, lime, and cement production companies confirmed that the 

allocation below the emission levels provided stronger incentives to invest. Managers 

also claimed that future investments would be more attractive, if they would receive 

free allowance allocation below the emission levels now and above emissions for the 

past. This finding further explains that the preference only applies, if the firms have a 

choice to bank allowances to the following trading period before receiving a carbon 
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allowance surplus. However, the interviews were made in 2012, when the carbon 

price was low (around 8 euros/t CO2), therefore there was an increased interest in 

carbon allowance auction, but very little concerns about the possible future price rise. 

Finally, one company considered that future allocations below emissions would 

create smaller incentives, due to the risk of carbon leakage, and two companies stated 

that both options provide equal incentives for investments.  

 

Löfgren et al. 2013 suggests that the effect of over allocation contributes to the 

decrease of carbon cost for the firms and can have a positive effect, since the system 

participants would have more financial resources for the carbon abatement 

investments. On the contrary, this can also decrease the incentive, because firms may 

also sustain high emission levels and continue to receive high volume allowances for 

free.  

 

Finally, Laurikka and Koljonen (2006) distinguished 4 variables affecting the power 

sector: output prices, value of surrendered allowances, operating hours and the value 

of free allocated allowances. The industry strongly depends on the allowance, 

electricity and fuel prices, therefore any uncertainty regarding free allocation volume 

and competition in the market could complicate carbon abatement investment 

decision making. For many energy-intensive industries such as ceramics, lime, and 

cement producers, competitiveness depends on the ability to decrease the costs, 

which would mean that companies are interested in abatement investments if it 

allows making production more profitable, jet this also means that the extra income 

gained from the allowance surplus is never a priority (Venmans 2016).  

 

Overall, during the phase I and II companies within the EU ETS simply tried to 

comply with the system, not paying attention to other benefits that the system could 

have offered including the EUA market. This is understandable because it did require 

less action from companies for the compliance as the allowances were already 

allocated for free limiting the trading. Also the cost for the emitting was very low as 

the carbon cost was low, therefore EU ETS implied minimal cost risk for the 

companies. However, starting with phase III the system has been reformed, carbon 

price has risen significantly and the current primary allowance allocation is auction. 

These changes could also imply changes in companies` opinion on the EU ETS.  
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4.2 Compliance with the EU ETS Regulation   

 

There is some evidence that EU ETS participating firms do not see all the benefits 

that the system is offering, perceiving it as a command and control regulation 

(Venmans, 2016). Martin et al. 2011 found that 55% of the EU ETS participating 

companies did not actively trade with EUAs. This means that although companies 

did comply with the system, they did not try to fully use the opportunities that the 

system is providing. For some companies, the trading was not necessary at all, 

because they had already received all the necessary credits for free. In other 

situations, the trading did not occur, because some of the participants were planning 

to keep them for later use or did not have the necessary knowledge. Finally, there are 

also hidden transaction costs that may hinder the trading activities (Brohe and 

Burniaux 2016). 

Inoue 2015, in his research, discovered that companies with a clear strategy towards 

compliance with the EU ETS regulations or those that have been proactive within the 

system are willing to invest more than other participants. This can be also explained 

by the fact that these companies have also gained a better understanding of the policy 

and the opportunities of the EU ETS while using it.  

To comply with the system and minimize the risks, many companies also tend to 

diversify their energy sources, to minimize the risk if some fuel prices climb up. 

Through this, usually, cumulative emissions are also decreased. Based on Brohe and 

Burniaux’s (2016) survey, 80% of industrial installations use natural gas, 23% 

petroleum products, 11% biomass, 6% coal, and 5% electricity. It is also important to 

underline that the EU ETS generally does not instruct what kind of investments 

should be made, it only determines the energy price increase. Regarding investment 

prioritization, companies use different approaches. Some may be prioritizing taking 

into account the visibility factor, preferring investments that positively affect the 

public image of the company. Other companies may consider CDM projects as an 

additional incentive for international expansion (Brohe and Burniaux 2016). 

 

Uncertainties regarding the EUA price and the EU ETS regulations bring significant 

risk to the investments. Companies have to prepare multiple scenarios for different 
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carbon prices and possible climate regulations, focusing on fuel diversification. The 

time frames of phases I and II were too short to effectively encourage large-scale 

investments, taking into account the long payback time. For example, normal 

amortization time for the more energy-intensive sectors are 10 - 30 years (18 years 

average), but in the first trading phase the regulatory certainty was set only for 3 - 5 

years, therefore companies mostly preferred short term investments instead of long 

term investments during this period (I). In case of regulatory uncertainty, some 

decisions may also be postponed until it becomes clear, or the opposite, some 

investments may be prioritized due to the uncertainty towards the future regulations 

(Hoffmann, 2007; Brohe and Burniaux 2016). 

 

Concluding, looking at phases I and II, uncertainties regarding the EU ETS policy 

determined some companies to make smaller, short term investments, instead of long 

term, as the carbon price has mostly been very low during the first 2 phases. 

However, many of these aspects that made the EU ETS inefficient during past 

trading phases, have been addressed through recent reforms, which will be increasing 

the length of future trading phases, as well as ensuring a more efficient EUA supply 

and a more flexible market. This should create more certainty and encourage 

participating companies to invest also long term.  

 

4.3 Protection Against Carbon Leakage   

 

One of the largest concerns of the EU ETS is that carbon costs would position 

participating companies in a disadvantageous position in relation to their non EU 

regulated international competitors from locations with no emitting costs. Also, in 

the EU ETS, some companies can transfer their carbon costs to customers; this is not 

possible in other international markets (Cook 2011).   

 

For industries like brick, cement, and lime producers, the negative effects on 

competition are limited because the carbon cost is equal to all participants within the 

EU ETS. The competitive disadvantage in the EU market can only occur if the ETS 

participants from the same industry have variance in abatement costs, carbon 
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intensity, and financial advantage given by the influence of lobbies on the regulator 

or luck (Venmans 2016).  

 

Even if there has not been much evidence of carbon leakage during the first two 

trading phases, the situation can swiftly change if the protection mechanisms do  not 

function fully, especially, when the carbon price is close to 30 euro per ton. The 

focus should be not only on companies that are competing in global markets, 

although these participants are under the largest risk, but also on internal 

competition. 

 

4.4 Carbon and Fuel Price   

 

Carbon price is one of the main factors that companies should take into account 

when considering emission-related investments, since it determines whether the 

investment or the purchase of additional EUAs would be the most cost-effective 

option. Furthermore, high CO2 price creates higher incentives for investments 

(Brohe and Burniaux 2016). Taking into account that many emission-related 

investments have long amortization times, it is important to effectively analyze 

carbon price dynamics to make it more profitable (Brohe and Burniaux 2016). The 

results of Flora and Vargiolu’s (2020) study show that a CO2 price of 30 euro/ton of 

CO2 would bring a strong incentive for investments in clean energy plants, authors 

suggesting the implementation of a carbon price floor. This mechanism has already 

been applied in the UK and Californian emission trading programs and it has shown 

promising results.  

 

While looking at the importance of the carbon price, there is a discussion of whether 

the price uncertainty boosts or decreases the incentive for carbon abatement 

investments. Venmans (2016) found some evidence in his study that the carbon price 

uncertainty increases the incentive to invest in emission-related investments. The 

results of the interviews show that companies are interested in reducing the risk of 

possible high carbon costs by investing in carbon abatement technologies. This is 

also due to long investment amortization times and emission-related technologies 
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which are also connected to the slow innovation process. This effect would be even   

more pronounced if the companies could rely on the fact that in the future the EUAs 

would be allocated below the emission level. 

 

The volatility of the carbon price is one of the main factors that managers take into 

account for evaluating carbon abatement investment. The second important factor for 

investment decision making is the gained option value from carbon uncertainty. The 

optional value would define the possibility and importance of immediate investments 

to save the value of the firm’s assets, if there is a risk of plant closure in the future. 

For a firm that is participating in the EU ETS, the option value would increase for the 

carbon abatement investment, if there is a carbon price uncertainty. With the 

investment, the value of future flexibility can be obtained, because it helps avoid 

possible plant closure or market share loss. If the innovation can be obtained in a 

short time, the adaptation to increased carbon price will require little time as well, 

therefore also the option value will not increase. When looking at the extreme high 

and low carbon price prediction scenarios both would give an option value because 

high price scenarios would force many plants to close and if the price is low 

investments are not profitable. Still, this only applies to the condition of carbon costs, 

not gains (Venmans 2016).  

 

In some cases, the option value can be higher if the investments are made later in the 

future. This also means that there is a loss of option value if the investments are done 

today instead of waiting for the right moment when the conditions are the most 

favorable or calling it off totally if it turns out to be unlucrative. The unfavorable 

conditions can be high carbon price and too expensive or outdated technology. It is 

important to avoid unprofitable investments when the carbon price is high, this can 

result in negative optional value. Furthermore, if the plant closure happens, it should 

happen after the payback time of the investment (Venmans 2016).   

 

There can also be differences in carbon price perception for different sectors. For 

example, Brohe and Burniaux (2016) found through their survey that, regarding the 

price prediction, the power sector companies preferred lower price prediction in 

comparison to other sectors with a higher carbon leakage risk, where the forecasts 

take into account higher carbon costs. Laurikka and Koljonen (2006), distinguished 
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that investment decisions for gas-fired power plants are greatly affected by the 

forecasted carbon price and the volume of free allocated allowances.  

 

Besides the carbon prices, companies also have to follow the fuel prices. There is a 

clear correlation between the world oil price and the EUA price; therefore it is 

possible to assume that oil price does affect emission-related investments (figure 12). 

Still, this correlation may include an endogeneity problem because, although it seems 

like both prices fall and rise simultaneously if the abatement investments increase, 

the use of fossil fuels should decline, due to biofuel use rise (Löfgren et al. 2013). 

Higher electricity prices make private industrial investors consider higher energy 

efficiency investments and alternative fuels to reduce their carbon costs. For 

example, gas is cheaper and cleaner compared to coal (Valdiva 2014). Firms with 

high fossil fuel use may invest more in abatement technologies, taking into account 

that it would decrease their carbon costs. Firms with high biofuel use may also prefer 

these investments, but it may be affected not by the EU ETS, but by the fact that the 

company already had previous experience with similar technologies. Finally, firms 

with larger capital and higher energy intensity, have a stronger incentive to invest 

than firms with low energy intensity (Löfgren et al. 2013; Jaraite et al. 2014). 

 

 

Figure 12. The world price of oil and EUA (Point Carbon, as cited in Löfgren et al. 2013) 
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The fact that the price of carbon has fluctuated based on the overall state of the EU 

economy and the design of the EU ETS itself, which is a cap-and-trade system, it is 

possible to conclude that the price of carbon is pro-cyclical and therefore investments 

also react accordingly. For example, in times when the total amount of aggregate 

output increases, the demand for carbon allowances also rises. Secondly, it is 

expected that carbon abatement investments are carbon-cyclical, because they 

increase when the installations run at full capacity in time of economic upswing 

(Venmans 2016). 

 

Concluding, carbon price is clearly a factor that has to be taken into account while 

considering carbon abatement investments. Even if the price is low, the possibility of 

future increase implies a certain risk for the company. This risk is even more 

significant if the investments have long utilization time, as those would be long term 

investments. It is expected, now when the EU ETS has been reformed, that the EUA 

market will be less volatile and therefore also friendlier to abatement investment 

planning and execution.  
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5 RESEARCH METHADOLOGY AND DATA COLLECTION 

5.1 Data Collection 

Due to the complexity of the EU ETS the data for the research was collected through 

the semi-structured interview method in order to gain deeper understanding in regard 

to the discussed topics. Overall, 256 companies from Finland, Sweden, Norway, 

Ireland, Latvia, Denmark and Spain were contacted, operating in several sectors that 

are covered by the system. These companies were contacted through email and 

LinkedIn in the time period 12.09.2020 - 10.01.2021. Two to three follow up emails 

were sent to all email contacts.  

 

In total 80 companies replied to the email of which 9 interviews were conducted. 5 of 

the interviews were conducted face-to-face using the Zoom application and 4 were 

completed through email (table 1). Some interview questions required disclosure of 

specific information that some companies considered confidential or sensitive, 

therefore all interviews in this research are anonymous. The company names are 

coded in letters from A – I and the geographical location is not revealed, only the 

industry in which the specific company operates is mentioned. 

 

Table 1. List of interviews 

Company Sector Date Method 

A Natural gas 25.11.2020 Zoom 

B Iron ore mining 12.11.2020 Zoom 

C Aluminum  

 

06.11.2020 Zoom 

D Oil and energy  30.09.2020 Zoom 

E Chemical and Pulp & 

Paper 

27.11.2020 Zoom 

F Energy  18.01.2021 Email 

G Lime  

 

03.11.2020 Email 

H Forest 21.10.2020 Email 

I Energy 29.01.2021 Email 
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The interviewed companies were found looking into different public company 

databases, national allocation plan reports and installation reports (Latvijas 

Republikas tiesību akti 2011; Environmental Protection Agency 2012; Regjeringen 

2007; Largest Companies: www.largestcompanies.com/toplists). Companies from 

the databases were sorted based on the industries that are included in the EU ETS, 

however not all companies that were contacted are actually part of the system, which 

partly explains the overall low response rate. Also, allocation plans by the Latvijas 

Republikas tiesību akti (2011) and the Environmental Protection Agency (2012) 

company lists were significantly outdated; as a result some of the companies may not 

be in the EU ETS anymore. Overall, 11 companies declined the invitation to 

interview, because they were not part of EU ETS. Other decline reasons were time 

restraints, lack of interest, confidentiality and lack of knowledge about the topic 

(Table 2).  

 

Table 2. Decline reasons for the interview 

Reason for decline Replies 

Not interested 8 

Time restraints 8 

Not participating in the system 11 

Confidentiality 2 

Lack of knowledge in the subject 4 

No give reason 8 

 

5.2 Research Methodology 

The research was carried out using the qualitative research method semi-structured 

interview. The interviews were conducted in English and the interview consisted of 

32 questions, which were divided in 6 sections: 

 

● General Questions. 

● Allowance Allocation. 

● Carbon Price. 

● Compliance to the EU ETS. 

● Carbon Leakage. 

● Trading Phase IV. 
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The general information section required information about the company's business 

sector, the number of emission installations and the year since the company has been 

included in the EU ETS.  

 

The second section contains questions about gained experience during the EU ETS 

phase III, the EUA availability and a general opinion on free allocation and auction. 

This section is strongly linked with the carbon leakage section, because free 

allocation is a market protection tool against carbon leakage. Both sections should 

provide information on whether the EU ETS has affected the company's 

competitiveness in local and global markets, therefore affecting their ability to invest 

in carbon abatement.  

 

The third section, includes questions about the carbon price and it aims to investigate 

whether the company sees additional revenue options within the EU ETS, what kind 

of investments the current conditions are promoting, do companies prefer price 

uncertainty or predictability and what is the optimal CO2 price level for the system 

to be effective and encourage more carbon abatement investments.  

 

Next section of the interview is devoted to understanding how EU ETS compliance 

affects the abatement investments. This part aims to analyze the main challenges and 

risks that are connected to compliance, the benefits of the system, the main activities 

for compliance, the most common investments that are made because of the EU ETS 

and the companies’ opinions on how the EU ETS has contributed to the emission 

abatement investment increase. This section also questions the information 

accessibility of the system.  

 

Finally, the interview respondents were asked to evaluate what they expect from the 

trading phase IV. This also includes questions regarding the continuation of the EU 

ETS after trading phase IV and the carbon price predictions.  
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6 INTERVIEW RESULTS 

 

The findings are separated in four sections based on the four abatement investment 

affecting elements that were distinguished in the research framework - EUA 

allocation, carbon price, compliance and protection against carbon leakage. 

However, since the answers about the EUA and carbon leakage were closely related 

the results of these sections were combined and analyzed together. Overall 9 

companies completed the interview representing natural gas, iron ore mining, oil, 

energy, chemical, pulp & paper, lime, and forest industries with a wide range of 

installation numbers, where the largest number for one company reached 42 

installations (table 3).  

 

Table 3. Company installation numbers, represented industry and the starting date of 

participation in the EU ETS.  

Company Sector Installations Participating in EU 

ETS since: 

A Natural gas One site (could be 

more installations) 

2015 

B Iron ore mining 3 2005 

C Aluminum  

 

13 2013 

D Oil and energy  13 2005 

E Chemical and Pulp & 

Paper 

Several  2008 

F Energy (District 

Heating) 

4 2009 

G Lime  

 

7 2005 

H Forest 7 2005 

I Energy 42 2005 
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6.1 Allowance Allocation and Carbon Leakage Risk 

 

During phase III the EU ETS has been reset and the CO2 price has risen significantly 

since 2018. Furthermore it is possible to say that the system has improved, therefore 

it would be an appropriate time to evaluate the first effects that the system has 

brought to the covered industries. Introduced reforms and rising CO2 price is also a 

clear signal to the industries that emitting will cost more. However this may also 

increase the risk of carbon leakage.  

 

Within the third trading phase, the system has started to work. Companies that are 

participating in the system now have to take into account the carbon price that has 

risen significantly since the beginning of phase III. Also, more attention should be 

given to the carbon leakage risk, as some companies may lose their position in the 

global market due to the high cost of carbon.  

(Interview E) 

 

During Phase 3 (2013-2020) the EU ETS went through a remarkable period of 

regulatory improvements and strengthening of the policy. In the beginning there 

were very low EUA prices due to the large oversupply. Several reforms were 

launched to address the structural problems (from backloading, Market Stability 

Reserve, to the large revision of the EU ETS directive in 2016-2017). Although most 

reforms were aimed for implementation in Phase 4 (except stronger MSR provisions 

from 2019), the tackling of the large EUA surplus and more ambitious ETS cap 

trajectory resulted in a very strong increase of the EUA price starting in 2018, 

moving from € 7 to 27 / ton CO2 in just one year. This had a clear effect on not least 

the use of coal, which has declined significantly in the EU electricity mix. In 2020, 

the EU ETS prices increased further, despite the Covid-19 pandemic, and today the 

price is at almost all-time-high (€ 33 / tCO2). We feel that the confidence in what the 

EU ETS policy can actually deliver has increased a lot among many stakeholders 

towards the end of Phase 3. 

(Interview I) 
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During the interviews, 6 out of 9 companies marked that the EU ETS had some 

negative impact on their competitiveness. Out of the mentioned 6 companies, 4 

replied that the system negatively affected their competitiveness internationally. 

Based on the answers from the interview, the most common negative effects on 

competitiveness are the direct and indirect costs related to the EU ETS (CO2 price 

and CO2 effect on power price). Some companies within the system could be put in a 

disadvantaged position, depending on the industry specifics, if their transition to 

renewable fuels is taking longer in comparison to the competitors. Furthermore, there 

is also some evidence that the benchmark model which is currently used for the free 

allocation of EUAs, “punishes” the best performing companies within the system by 

decreasing their free allocation. Overall, from the interviewed companies, only one  

has considered moving their production outside of the EU ETS due to the direct and 

indirect emission cost (table 4). 

 

Table 4. EU ETS effects on companies competitiveness.  

Company EU ETS negatively 

affects 

competitiveness. 

What causes the 

negative effects on 

competitiveness? 

Considered moving 

business operations 

abroad because of 

the EU ETS. 

A No  - No 

B Yes (internally) Benchmarks are not 

fair. 

No 

C Yes (externally) Extra costs.  Yes 

D Yes (internally) Switching to 

renewables takes more 

time. 

No 

E Yes (externally) Extra costs No 

F No - No 

G Yes (externally) Extra costs No 

H Yes (externally) Extra costs No 

I No - No 
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6.1.1 Electricity Prices  

 

The results indicate that, even though the EU ETS companies that are under carbon 

leakage risk, received most of the allowances for free, were still facing, in some 

cases, significant challenges because of the direct and indirect costs of the system. 

For example, during the III trading phase, energy companies within the system 

received less free allowances than in the previous two phases, therefore emission 

expenses were transferred to their customers through price increase. Other industries 

that are competing globally, such as aluminum producers for example, cannot do that 

because the aluminum price is set by the global market. This puts them in a clear 

disadvantage to competitors that are outside of EU ETS. Finally these companies are 

also facing higher electricity prices as it was mentioned before, therefore reducing 

the company's ability to invest in carbon abatement even more.  

 

 

"We are a very carbon leakage exposed sector because our products are priced on 

the international market in the London metal exchange and we cannot change that 

price. We cannot add any CO2 costs to the sales price so we are stuck with the extra 

costs that we are facing. The EU ETS costs regarding our variable costs can be up to 

15 - 30% of electricity costs. If we are globally comparing the different cost elements 

the aluminum industry is facing, the cost level is more or less the same, however,  the 

electricity cost is almost 40% of the variable cost in Europe and this level varies 

between the regions. The EU ETS can add 30% in addition to that cost. It speaks for 

itself. So it is no great incentive for carbon abatement investment when you have to 

pay all these extra costs because it also decreases the financial availability to 

invest." 

(Interview C) 

 

 

We are on the carbon leakage risk, we have received almost all required allowance 

amounts for free. We have bought some but not so many. We have other issues with 

the EU ETS and that is competitiveness. We are getting fewer allowances than our 

competitors that are producing the same products. Besides the allowances, we also 

have indirect costs, because we are quite a big electricity user also. But overall we 
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have received almost enough allowances, we have bought some certified emission 

rights up to the level that we could and we bought a few more, but it has not had any 

economical impact in that sense that it has driven our costs. 

(Interview B) 

 

6.1.2. Concerns Regarding the Free Allocation 

 

The competition is not completely fair within the EU ETS either. There are some 

concerns about the free allocation using the benchmark model. As the company B 

said in the interview, the system does not always reward the best performing 

participants. The greenest companies may not be added to the same benchmark with 

all other companies producing the same product, therefore receiving fewer 

allowances.  

 

There is also a problem within the EU ETS, for example, we are producing iron ore 

pellets for the steel industry, but they can do that also themselves, and when they do 

that they can get 5 times higher free allocation than what we get. If they continue this 

production, they can buy the raw material from overseas markets like Brasil for 

instance, they continue getting higher allocation, then it is harder for us to compete. 

So there's this huge fault in the system, we are producing the same product, but 

because of the different sectors, the free allocation may not be the same. The mistake 

is related to the way the benchmarks are set. 

(Interview B) 

 

The more front-runner you are, in a way it punishes you and it puts you into a 

separate benchmark so you do not take down the benchmark for the laggers. Since 

we have done our homework compared to some competitors, we are not allowed to 

enter in the same benchmark. They made this decision to protect the industry in 

Central Europe. We have higher costs compared to competitors and they want to 

protect those companies from them.  

(Interview B) 
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Another concern is highlighted by company C, explaining that since they joined the 

system later, only in 2013, they were at a disadvantage compared to companies that 

were present in the system sooner, during the phases I and II and had more EUAs 

having benefited from the grandfathering principle, which was active in those first 

phases. Considering that the EU ETS policy often changes and that even more 

industries will be included in the system, it is important to assure that newcomers are 

put in a fair position. Company C was dissatisfied with the free allocation amount, 

covering only 82% of the benchmark level, which brought significant extra cost to 

the company.  

 

Compared to other companies that have been in the system since the beginning, we 

are short all the time. This is due to the fact the system gave out too many allowances 

to the installations using the grandfathering principle, and due to reduced 

production these installations got overallocated. But we were not part of that. So we 

have been short all the way because they were using historical production and we 

have a slight production increase and further they also did not give us full allocation 

up to benchmark levels. In 2020 we are only getting 82% of benchmark levels. We 

are not happy, we do not think that the system is functioning in regards to the 

protection of industries from carbon leakage.  

(Interview C) 

 

... the benchmark level in the EU is calculated at the following principle: They take 

the 10% best performing installations in one sector and take the average level from 

those. If you take the average from 10% of best performing installations it is only 5% 

of European installations that are reaching the benchmark. But we do not stop there 

because the EU ETS does not give you enough allowances. Even if you are from 10% 

best performing 2020 you only get 82% free allocation, the rest of it you need to 

purchase. That is not protection. This is the main challenge. 

(Interview C) 

 

Overall, 5 (D, E, F, G, H) companies in the interview mentioned that they were 

satisfied with the amount of free allocation they had received, while one company 

expressed a clear dissatisfaction (C) and another showed dissatisfaction of the 

benchmark model (B), but also explained that for the time being, it has not made a 
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significant impact on overall costs. Company A expressed that their free allocation 

change from 84% to 14% in 2021 will bring significant costs to the company. 

Company I clarified that they only received free allocations for district heating, but 

the overall demand for EUAs is declining as the company is decreasing the fossil 

fuel use.  

 

Free allocation is necessary for the industries that have carbon leakage risk. We are 

competing on the world market and I see that it will take a long time until we get the 

conditions when the same regulation would apply for all global competitors and we 

would have a fair world market price according to the regulation. We do not have it 

at the moment. The free allocation could be better organized, including the 

benchmarks. 

(Interview C) 

 

At the moment our free allowances cover 83-84% of our emissions. Next year we will 

receive only 14%. It does make sense I suppose from the EU ETS perspective, but it 

brings extra costs for us. If you look at the current carbon price projections, it may 

become 2-3 million euros a year in a few years. So it is not an insignificant cost for 

the business. 

(Interview A) 

 

Furthermore, 6 (A, B, E, F, G, H) companies considered that free allocation is 

necessary to protect companies from carbon leakage, however some companies (I 

and D) indicated that auction from the carbon abatement investment point of view is 

seen as more effective, because it is a market based instrument, and so free allocation 

should be limited and not be a permanent solution. Company I considered that there 

is also a possibility that the free allocation system will be replaced by the Carbon 

Border Adjustment Mechanism (CBAM).  

 

A free allowance allocation is an important tool for carbon leakage risk mitigation. 

It reduces the carbon costs for the exposed EU companies that cannot pass-through 

these costs to their products and are in a global competition.  

(Interview E) 
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We prefer an auction because it is a more market-based instrument. In a small 

amount, free allocation is fine, but the auction is more effective.  

(Interview D) 

 

Auctioning is the preferred means of distributing ETS allowances to the market. It is 

in line with the Polluter Pays Principle, and it is good for market liquidity and price 

discovery. Also it gives a clear CO2 price signal without a risk of distortion that can 

sometimes be associated with free allocation. For some energy-intensive industries 

that are exposed to a risk of CO2 leakage, the free allocation still plays a role to 

protect their competitiveness on a global market. Looking ahead it’s possible that the 

free allocation will be replaced by a Carbon Border Adjustment Mechanism (CBAM) 

that is intensively discussed in the EU today. 

(Interview I) 

 

6.2 Carbon Price Effects on Ability to Invest 

 

The results show that, out of the 9 interviewed companies, only one could agree that 

the EU ETS gives the companies some possibilities to gain additional revenue from 

allowance surplus. Company C underlines the paradox that, although they are one of 

the greenest company in the sector, the system does not reward these efforts: " We do 

not see extra revenue options there at the moment, because EU Green Deal 

emissions cuts ambitions goes far ahead of regions where our competitors are, like 

China, the USA, and other countries where there are aluminum production. We are 

the most exposed aluminum producer in the world today, but we also are CO2 

cleanest. We have the highest cost, but we are the one with the lower carbon 

footprint and that is the paradox." This is also confirmed by the fact that most of the 

companies do not actively trade with allowances. Most of the EUAs are bought for 

the shortage. Still company I stated their position in this matter, explaining that for 

them the EU ETS helps making their carbon abatement investments more profitable. 

Finally all companies confirmed that they make carbon price forecasts, where 5 

outsource forecast services and 6 companies take the forecasts into account 

considering carbon abatement investments (table 5).  
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We are pursuing a very ambitious climate strategy, which is aimed at enabling a 

fossil-free living within one generation. We do it for climate protection, as well as 

because we firmly believe that it’s good business and makes us more competitive in 

the future. The EU ETS plays an important role, of course, by making low-CO2 

investments and fossil free power production more profitable compared to fossil-fuel 

based alternatives. 

(Interview I) 

  

Table 5. Companies’ EUA trading frequency and price forecast usage.  

Company Trading 

frequency of 

EUAs 

Carbon price 

forecasts 

CO2 price 

forecasts 

considered in 

investment 

decisions  

EU ETS gives 

additional 

revenue  

A 2 times/year Yes No (industry 

specifics) 

No 

B Not frequently / 

only buy 

Outsourced  Yes No 

C Once a month/ 

only buy 

Internal  and 

outsourced  

Yes No 

D No answer 

(Confidential 

information) 

Internal  and 

outsourced  

Yes No 

E 5 times / year Internal  and 

outsourced  

Yes No 

F 2 times/ year Yes No Yes 

G Rarely Yes Yes No 

H Frequently Outsourced  Market price  No 

I Daily Yes Yes EU ETS increases 

the profitability of 

the investments. 

 

For the companies to be encouraged to invest more in CO2 abatements in the EU 

ETS, 3 companies considered that the current CO2 price which is around 30 euro per 

ton, already makes a positive impact, company A considered it should be 60-90 

euro/t to make a difference, company G suggested 40-50 euro/t, company B said it 

has to be high and company D stated that they don’t consider the carbon price and 
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that the technology expenses matter more. Also, companies B and G mentioned that 

100 euro/t is the minimum price that is needed to make carbon capture and storage 

(CCS) economically justifiable, however company B also stated that there cannot a 

be situation where there is a too large discrepancy between global CO2 and EU ETS 

CO2 price, because that would increase the risk for carbon leakage (table 6). 

 

The carbon price is important within Europe, but it is more important in the world in 

general, because we can not have a very high carbon price here and no carbon price 

in other countries. You do not get the effect on the system then. Without the 

protective mechanisms, the difference in the carbon price cannot be big, because 

then it is not possible to compete in the global market.  

(Interview B) 

 

When companies were asked to evaluate the current emission cap on a scale from 1 

to 10 (1 - loose; 10 - very tight), two companies could not give an answer, company 

H rated it as "rather loose", company B rated it with value 3, company D – 6, 

company G - 5, company I - 7, company C – 10 and company E rated with 8. 

Company E also commented that their internal cap is tighter showing that for some 

companies the EU ETS targets are overlapping with internal company goals. Also 

company D faces a similar situation: "There are so many other regulations that are 

overlapping with the EU ETS. It is hard to estimate which plays a bigger role, but for 

example, we are owned by a city that has a target to become carbon neutral until 

2035, so for us, this plays a bigger role than the EU ETS." This brings additional 

evidence that the EU ETS is just one of many reasons why companies are interested 

to lower their emission levels. There are already other internal systems at work 

which encourage these actions (table 6).  
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Table 6. EU ETS effects on carbon abatement investments. 

Company Necessary CO2 

price to increase 

abatement 

investments 

Emission cap   

(1 - loose; 10 - 

very tight) 

What gives 

stronger 

incentive for 

abatement 

investments – 

EUA price 

certainty or 

uncertainty? 

What  

abatement 

investments 

current EU ETS 

conditions 

promote? 

A 60-90 euro/t Cannot rate Predictability Short 

B High, 100-200 

for CCS 

3 Predictability Long looking to 

phase four 

C Everything above 

10 euro matters 

10 It does not matter 

if there is no 

protection 

Short 

D Technology 

expense matters 

more 

6 Predictability Long 

E 33 euro /t 8 but internal is 

tighter 

Predictability Long (industry 

specifics) 

F 30 euro /t Cannot rate Predictability Long (if it stays 

as it is) 

G 40-50 euro/t or 

100 euro/t for 

CCS  

5 Predictability Long researches 

H Current level 

(around 30 

euro/t) 

Righter lose Technology 

matters more 

Product demand 

trends affect 

abatement 

investments more 

than the EU ETS. 

I Current level 

(around 30 

euro/t) 

7 Predictability Both 

 

While comparing CO2 price certainty and uncertainty, 7 companies indicated that 

price predictability would give stronger incentives for abatement investments than 

uncertainty. However, company C replied that price certainty would not work as an 

incentive, if there is no protection in place against carbon leakage. Company H on 
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the other hand emphasized the importance of further technology development as their 

transition away from fossil fuels is finished (Table 6).  

 

The results of the interviews also show that from the 9 interviewed companies, 6 

considered that the current conditions within the EU ETS encourage long term 

instead of short term investments and while one company mentioned that both long 

and short term investments would be attractive. For example, company D preferred 

long term investments due to the significant CO2 price rise during phase III. Two 

companies considered that the current system environment encouraged primarily 

short term investments and one company prioritized the current global product 

demand trends instead of the EU ETS (table 6).  

 

We have mostly long term investments. We know that there will be a price for CO2 in 

the future, therefore we have to take it into account in the investment decision 

process. Still, many other factors have to be taken into account including the 

different technologies.  

(Interview D) 

 

Companies also had some suggestions about what would help increase the 

attractiveness of long term investments. Companies A, D and F considered that 

carbon price certainty would help, while companies A and F also added that certainty 

has to be combined with a high price. Company E said that the introduction schemes 

for new technology would give the incentive for long term investments. Companies 

B and H answered that it is not the EU ETS that encourages carbon abatement 

investments, but the changes in the market by consumers demanding more CO2 free 

products: "If you look at my company, it is not the carbon price, it is not even the EU 

ETS, it is more the knowledge that you can not emit the CO2 20-25 years from now 

to be sustainable. We cannot continue to emit fossil CO2 into the atmosphere. I think 

the industry has woken up. It will cost you money, if you still want to be in the 

market. The customer wants to have more carbon-free products or fewer carbon 

emissions. So I think it is more market-driven. Everybody is more conscious of 

climate issues. (Interview B)" Company I emphasized the importance of cooperation 

between public and private sectors for research and development (R&D) in the 
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energy sector and company C underlined the importance for protection mechanisms 

for the carbon leakage risk, without which the system would not work. 

 

Political commitment to the climate targets, and the EU ETS as the core instrument. 

The conditions for R&D and demonstration in the energy field clearly need to be 

intensified, to support the challenge of fundamentally transforming the energy sector. 

In the early R&D and demonstration phases, it is important for public-private 

collaboration to share the risks.  

(Interview I) 

 

There are many things, we are part of the Paris Agreement and the industry that 

wants to move ahead and take climate seriously. We want to contribute. This is the 

first goal. The second goal is how much can we afford to do for the reductions. And 

then, it is about what is the additional cost level that we face. At the moment the 

market does not pay for it. We need to wait for that to change. Price predictability 

does not matter if the support system against carbon leakage does not work.  

(Interview C) 

 

We need to know what protection we will get in Europe, as long as we are moving 

ahead past the others up to 2040. On the day when there will be a CO2 cost element 

in the aluminum price, then there is no problem because then everybody is facing it. 

But that will be the case only in 15 years from now maybe.  

(Interview C) 

 

 

6.3 Compliance Effects on Ability to Invest 

 

6.3.1 Challenges 

 

The results of the interviews show that the main challenges regarding the EU ETS 

compliance were the administrative burden, which was mentioned by 6 (B, D, F, G, 

H, I) companies, and the tight auditing schedule, which was mentioned by 2 (H and 

D) companies. These also required a significant amount of human resources, which 
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could be especially problematic for smaller companies. The administrative 

specificity of the EU ETS may also explain why many companies were using  

external help for carbon price forecasting.  

 

At the operational level on measures and things like that, it is an administrative 

burden for companies. We need to have several people hired to take care of the day 

to day work with the EU ETS. It could be quite tough for smaller companies. In 

general, the system is a tool for the EU to fulfill the Paris Agreement. The challenge 

in some sense is to fulfill the Paris Agreement for the companies, not the EU ETS.  

(Interview B) 

 

In the first phases, we had to learn a lot about how to prepare for the audits and it 

took a lot of work. It was a lot of work to maintain the reporting so it matches the 

latest regulations. It takes a lot of human resources. For smaller companies, it may 

be difficult. It could be that for them it would be necessary to hire some consultancy 

company to help out with the audit preparation.  

(Interview D) 

 

Another concern mentioned by two companies was the uncertainty regarding the EU 

ETS trading phase IV. For example, company A did not know the exact amount of 

allowances they would receive for the next phase, therefore many of their future 

business related plans were made based on assumptions.  

 

Only in between the phases there is a little bit of uncertainty. For example, we do not 

know for sure the number of credits that we will get for the next year. National 

regulators pass all the necessary information to us.  

(Interview A) 

 

Regulation is not yet finalised in all aspects for the phase IV, we won't know the 

economic consequences, amount of free allocation etc, even during the first months 

of 2021. Thus ongoing business, prices etc has to be handled without knowing the 

rules. 

(Interview G) 
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6.3.2 Benefits 

 

To the question if the system did bring any benefits to the company, 3 (G, A, B) 

companies replied that there were none. Company C said that the EU ETS had made 

them more aware of climate change, while company H mentioned it had forced them 

to pay more attention to their emissions. Company E considered the system had 

helped them in transitioning away from fossil fuels and company F stated it had 

given them the opportunity to increase their control over their fuels. Company D also 

mentioned that during phase I, when free allocation was the main method of EUAs 

distribution, many companies received large amounts of free allowances and if they 

managed to switch to greener fuels quickly, they could have earned more from 

emission surplus.  

 

In the first phase, I think there were a lot of companies who got extra revenue due to 

the free allowances, including the energy sector. Now it is difficult because the 

investments are expensive and the carbon price does not affect it so much. Electricity 

price is a bigger factor. In the first phase, we had a lot of fossil fuel-based energy 

production and we could not change it so quickly, but some were able to do that so 

they may have gained some extra revenue.  

(Interview G) 

 

This also could suggest that the EU ETS does not provide fair conditions to 

everyone, because for some companies fuel switching or sudden production increase 

is not possible. Furthermore company C explains a situation when companies are 

able to raise their free allocated allowance volume just by suddenly increasing the 

production volume, which again puts some companies in a clear disadvantage.  

 

We have gradually increased production and currently, in the EU ETS, they do not 

update production information on an annual basis. They are only looking at your 

historical numbers going 11 years back. In California there is also ETS, they update 

the production levels every year. It is very complicated for us because some 

industries suddenly increase their production but if you increase the production 

above our level then you get more allowances, but with the aluminum smelter, you 
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cannot do that. To do that we need to invest in a new plant. Just by increasing 

gradually , we do not get more allowances and that is not good.   

(Interview C) 

 

Finally, company I stated that the EU ETS had created a clear long term vision for 

investors and the market, in regards to the emission reduction and therefore also 

promoting abatement investments. There had not previously been any similar policy 

that would provide such clarity and long term vision.  

 

It has provided more clarity on the necessary long-term GHG emissions reduction 

pathway defined by policy makers. The EU ETS has an allowance cap trajectory all 

the way to 2050. No other climate or energy policy gives the same degree of long-

term vision for investors. The EU ETS contributes to making low-CO2 production 

and investments competitive vis-à-vis conventional fossil fuel based alternatives. 

Thereby it facilitates the attainment of the ambitious climate targets that have been 

set by our company and makes our journey to a fossil-free future both more feasible 

and profitable. 

(Interview I) 

 

6.3.3 Main Activities for the Compliance 

 

The main activities for the EU ETS compliance that were mentioned in the 

interviews were: emission verification, acquisition of credits, emission monitoring, 

data collection, reporting, internal audits, external audits, competent specialist 

recruitment, fuel-stream control and risk evaluation.  

 

Regarding the EU ETS compliance related investments, 4 of the interview 

respondents stated that they have not made investments because of the EU ETS. For 

many companies, including company B, emission abatement activities are already 

included in their current business plan as a reaction to the changes in product 

demand. Finally, 5 companies have made physical investments and 4 - non-physical 

investments related to the EU ETS compliance (table 7). 
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We have a project together with other two companies to produce the first fossil-free 

steel, we have started a pilot plant. We are also going to have the first CO2 free 

underground mining. We are developing this together with other companies. We will 

have CO2 free products and processes at the latest in 2045. We will not emit CO2 

even from biofuels. We are working hard and we are not doing this because of the 

EU ETS, but because we see this will be our business in the future to produce firstly 

fossil-free in 2030 and later on CO2 free in 2045. We are working with our suppliers 

to get all the systems fossil-free and then CO2 free. We are also working with our 

clients so our products would not contribute to the next step to climate change. We 

are working to decarbonize the whole value chain from the mountain to the steel. 

 (Interview B) 

 

 

Table 7. Companies` executed investments related to the EU ETS. 

Company Physical 

investments 

related to the 

EU ETS 

compliance 

Non-physical 

investments 

related to the 

EU ETS 

compliance 

Companies 

that stated 

that the 

investments 

were not done 

because of the 

EU ETS 

EU ETS effect on 

carbon abatement 

investments 

increase (1 - not 

effective; 10 - very 

effective) 

A   x 3 or 4 

B x  x 1 or 2 (for the 

industry overall – 8) 

C x x  10 

D x  x 6 

E x  x 7 

F  x  5 

G  x  1 

H x x  No number given, 

but described as 

rather effective. 

I x   8 

 

Overall the opinion on the effectiveness of the EU ETS contribution to carbon 

abatement investments varies quite significantly. Five of the respondents rated the 
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effectiveness over the value 5 out of 10, which could show how differently 

companies across the systems have been impacted. Furthermore company B 

explained how the EU ETS aims to encourage all the companies to increase their 

carbon abatement activities, but for some participants more effort could be required 

if they have not been very active during phases I, II and III (table 7).  

 

It was important in this phase to make the industry understand that it will cost money 

and then, after understanding that the climate change is happening, that we should 

do something about it. The EU ETS is in a way the transition system that will be 

replaced at some point with something else. The system gathers up the laggers and 

makes them do something, it is not so effective for us. We are not doing this because 

of the EU ETS. For us, it is 1 or 2, but for the industry overall - 8.  

(Interview B) 

6.3.4 Main Compliance Risks and Information Accessibility 

 

During the interviews companies listed a few risks that were connected to the EU 

ETS compliance. Six companies mentioned the applicable penalties, if the right EUA 

amount is not surrendered in time. Two companies named reputation risk: if a 

company does not comply with the system, it may get bad publicity. Two companies 

listed EU ETS policy changes as a significant risk if they cause unfair competition. 

One company replied that the CO2 price and free allocation may also imply risks, 

compared to the production level. The last respondent could not name any risks  

(table 8).  
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Table 8. EU ETS compliance risks and information accessibility. 

Company Risks Do you take into 

account possible EU 

ETS regulatory 

changes considering 

carbon abatement 

investments? 

How easily accessible 

is the information 

about EU ETS? (1 - 

not accessible; 10 - 

easily accessible) 

A Penalties and 

reputation risk. 

Yes  7 

B Unfair competition.  Yes  1 or 2 

C The price and the free 

allocation number 

compared to 

production level. 

Yes  5 

D Penalties and 

reputation risk. 

Yes  8 

E Penalties. Yes  6 

F None. Yes  No number given, but 

described as not very 

good. 

G Unfair competition.  Yes  5 

H Penalties.  No, but it may change 

during phase IV. 

No number given, but 

described as rather 

easily accessible. 

I Penalties Yes  8 

 

Furthermore, all companies, except one, followed and took the EU ETS regulatory 

changes into account in their investment considerations; however the necessary 

information was not always easily accessible. Only five of the respondents rated the 

accessibility of information about the EU ETS with a value over 5 (table 8). Some of 

the companies pointed out that, although the general information was easy to find, 

more specific aspects and information are much more difficult to obtain. Also, the 

topic being rather complex, requires an extensive learning process for people who 

have started to work with the system only recently.  

 

I have been involved in EU ETS for 10 years and, for me, it is not so complicated to 

find the necessary information, but for new companies, it is harder. For a new 
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person who is starting to work with the system, it takes 2-3 years to learn it. It is very 

complex and it has a lot of different elements.  

(Interview C) 

 

Depends on what type of information you are looking for. All the information around 

the topic of how the system works is easily accessible, but if you want to find out why 

and how a certain decision has been made, for certain benchmarks, for example, it 

can be quite challenging. Some statistics you can find in Eurostat and carbon 

leakage lists, but if you want to dig in more, it gets more complicated - 1 or 2. 

General information is easy to find.  

(Interview C) 

 

6.4 Future Expectations 

 

All respondents who revealed their expectations regarding the future development of 

the CO2 price mentioned that they expected carbon price to grow and this way also 

to increase the emission related costs. Besides the increase in carbon price, two 

companies also explained that there were many uncertainties regarding phase IV, 

including the allocated amount of free allowances. Finally, three companies also 

suggested that they expected more sectors to be integrated in the system (table 9).  

 

There will be very high carbon prices, we will need to decarbonize, and that requires 

money and there is great uncertainty regarding technical solutions. We will get less 

money for decarbonization because of the extra carbon cost we face. I do not think 

that our international competitors will face similar costs. So being mainly in Europe, 

we are much more exposed compared to our international competitors..  

(Interview C) 

 

 

Tough times. It is tough for us and our customers to plan operations with the 

uncertainty that costs (deficit of the free allocation) that must be covered may vary 

roughly from 5 – 20 % of product price depending on commission decision on 
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benchmark values. Not decided yet and will not be known for us until first half next 

year. 

(Interview G) 

 

Table 9. Future expectations on EU ETS. 

Company Expectation towards 

phase IV 

Will the EU ETS 

operate past phase 

IV and V? 

Price expectations 

A Higher price Could be in another 

form. 

Grow 

B Higher price and 

uncertainty 

Could be in another 

form. 

Grow 

C Higher price and costs Not sure Grow 

D More integrated 

sectors  

Yes Grow 

E Higher price and more 

integrated sectors. 

Not sure Grow 

F Hope to get free 

allowances. 

Yes - 

G Uncertainty Not sure Grow 

H Higher prices Could be in another 

form. 

Grow 

I Higher price and more 

integrated sectors. 

Yes Grow 
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7 DISCUSSION  

 

The study shows that the EU ETS has finally started to work, after the 2018 reforms, 

therefore also giving incentives for companies to invest in emission abatements. The 

carbon price started to increase since 2018, reaching 33 euros per ton in 2020 and 

giving a strong signal to companies that emitting will cost and it will cost even more 

in the future. This also gives a sort of confidence to companies that they can rely on 

the EU ETS and with a less volatile CO2 market, it would be much easier to make  

price predictions, while considering new abatement investments. However, with the 

increase of the CO2 price, it is also necessary to address carbon leakage risk. 

 

During the research more than the half of the respondents considered that they are 

facing unfair competition as an effect of EU ETS. The energy industry within the 

system seems to have successfully transferred the carbon costs to their own produced 

energy prices; however this also means that other industries within the EU ETS have 

higher expenses for energy, compared to companies outside the EU ETS. Besides 

indirect costs like increased energy prices, some companies that are also competing 

in the global market, can rarely transfer their carbon expenses to their customers, 

therefore they are facing higher electricity and emission expenses. Nevertheless, only 

one company indicated that they have considered moving away some of their 

production because of the system, which overall shows that companies believe in the 

EU ETS and they want to be a part of it. Still there is evidence that some companies 

can benefit from the system more than others.  

 

During the interview, although the majority of the respondents were generally 

satisfied with their free allocation, one company indicated that they have been put in 

a different benchmark, being one of the greenest companies in the specific industry, 

and because of the different benchmark they also receive less free allowances 

compared to their competitors. Another company explained a situation, where, by 

joining later to the system, did not receive as much EUAs as other companies that 

were part of the system earlier in the first phases, when the rules were different. The 

same company also did not gain full allowance allocation of the benchmark level, 

although they have one of the lowest emission levels in the industry. This could be 
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evidence that companies are facing some negative effects on their competitiveness, 

not only outside the EU ETS, but also in the markets where the trading policy is in 

place. It is clear that the system is not always rewarding companies that are making 

the biggest carbon abatement efforts.  

 

Companies do not see many options for additional revenue from carbon surplus 

within the system and trading occurs at most a few times a year. However it appears 

that most companies do take the carbon price forecasts into account in relation to 

future investments. In order for the system to make carbon abatement investments 

more attractive, most of the interviewed companies considered that current price is 

already effective (30 euros per ton). Finally, looking at phase IV most companies 

expect carbon price to grow even more, therefore increasing the costs. 

 

Most of the companies acknowledged that current conditions promote long term 

carbon abatement investments, which shows that the EU ETS has given industries 

some sense of predictability regarding carbon price. Still some respondents also 

underlined the importance of R&D, when transitioning from fossil fuels in some 

companies is finished. Based on the interviews, the main factors for long term carbon 

abatement investment increase would be:  

● High carbon price combined with predictability. 

● Introduction schemes for new technology. 

● Market demand for more carbon free products. 

● Cooperation between public and private sectors for the R&D purposes. 

● Carbon leakage protection.  

 

EU ETS brings a certain administrative burden to the participating companies which 

require a significant amount of human resources, which was listed as one of the main 

challenges from the companies’ perspective regarding compliance. These actions 

include: emission verification, emission monitoring, data collection, reporting, 

internal audits, external audits, specialist recruitment, risk evaluation and acquisition 

of the EUAs. This could also explain why so many companies are using outsourced 

carbon price forecasts. Although respondents reported that the information about the 

EU ETS is rather accessible, some companies indicated that more specific 

information is not transparent enough. Another issue that companies are facing is the 
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uncertainty about phase IV, therefore many business related decisions are made on 

assumptions, including the free allowance allocation. Furthermore, interviewed 

companies mentioned these compliance risks: 

 

● Penalties if the right EUA amount is not surrendered in time.  

● Reputation risk, if the company does not comply with the system.  

● Radical policy changes negatively affecting competition.  

● Free allocation compared to production level, if there is a shortage.  

 

The results of the research shows, that one third of the companies do not see any 

benefits from the EU ETS. Some benefits that were mentioned by the other 

companies were: 

 

● It has increased awareness to the climate change 

● It has increased attention to the emissions. 

● It has helped to transition away from fossil fuels. 

● Ability to gain extra money from access to allowances during the first trading 

phases, if the fuel switching could be done quickly.  

● It had given a long term vision for the investors and the market about the 

emission reduction.  

 

In regards to initiating investments, 36% of the respondents answered that the EU 

ETS related investments were not made because of the system. Many investments 

were made because of the changes in the market, as a result of consumers requesting 

products with a smaller carbon footprint. Still, overall, companies consider the EU 

ETS as a rather effective tool for promoting carbon abatement investments.  

 

 

Concluding, it is important to address the limitations of this research. The low 

response rate (3,5%) could show that the companies that did reply already had a 

certain degree of climate awareness and responsibility towards the effects that 

industries may have on global warming and therefore showed more interest in the EU 

ETS and its development. Furthermore, the experiences within the system differ 

quite significantly between companies from different industries. Both the low 
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response rate and the gap between different industries` experiences, limit the author`s 

ability to suggest more specific changes regarding policy improvement. These 

matters would require further in depth investigation on their own. However, the 

results did suggest some critical aspects in the EU ETS` impact on abatement 

investments, for example rising concerns about unfair competition in both the local 

and global markets, unclarities about the legislation and administrative difficulties 

caused by the system, which should be addressed in the following trading phases of 

the EU ETS by its policy makers, for this more research should be conducted in 

collaboration with the companies in order to establish a better working system. 
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8 CONCLUSION 

 

The findings of the study show that companies consider the EU ETS a useful and 

effective policy tool to encourage carbon abatement investments, however the EU 

ETS is just one of many reasons why companies had decided to make the 

investments. For example, one of the most important reasons seemed to be a change 

in consumer demand for carbon free products. So far, the system seems to have 

contributed to increasing companies' awareness of climate change and emission 

impact, as well as have helped with switching away from fossil fuels. It also brought 

some certainty regarding the future of the carbon price, even though many companies 

still cannot see or distinguish any benefits that would come as a direct result of the 

EU ETS.  

 

The system did create certain difficulties to the interviewed companies, including 

adding extra administrative burden, with tight schedules that required additional 

resources, difficulty in accessing more specific information and regulatory 

uncertainties about trading phase IV, including that of free allowance allocation. 

These conditions are forcing some companies to make assumption based business 

decisions, increasing their financial risk and, as a result, possible delay of carbon 

abatement investments. During the first 3 phases, regulatory uncertainty had been 

present, so in order to curb this, phase IV will extend over a longer time frame (10 

years), but regarding some important aspects it still creates confusion - for example, 

it still does not offer a more accurate estimation of the amounts of free allowances 

that companies will receive during this new trading phase (2021). One aspect where 

the system did deliver some clarity is regarding the level of the carbon price, which 

should encourage long term carbon abatement investments. 

 

The most recently introduced EU ETS reforms resulted in a sharp EUA price rise 

since 2018, giving a strong signal to the involved companies that the price will either 

increase or stay at a certain level also in the future, but not decrease. Higher EUA 

price brings with it a larger emission cost for companies and creates a high risk of 

carbon leakage, therefore it is important to consider protective measures against that.   
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The results of the research indicate that more than half of the companies within the 

EU ETS are facing unfair competition in international markets, due to the direct and 

indirect costs caused by the EU ETS and this way restricting the companies’ ability 

to further invest in carbon abatements. Also, although most of the companies are 

satisfied with the received free allowance allocation amount, there are some cases 

where some participants are receiving less EUAs than their competitors within the 

system. This creates unfair conditions for some industries, which suggests that there 

are significant errors in the benchmark model that is used for free allocation 

calculations. 

 

As a conclusion, even though the EU ETS reforms have delivered a more stable CO2 

price and longer interval for phase IV, which in turn should be able to promote 

longer term carbon abatement investments, the system has not yet fully managed to 

provide security for companies that are at carbon leakage risk, and so, also 

decreasing these companies’ investing abilities. Protective mechanisms, including 

more flexible free allocation, should be introduced, rewarding companies’ efforts to 

decrease their emissions. However, due to this research's limitations, further 

investigation would be necessary in order to develop more inclusive policies. 
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APPENDIX   

 

Interview Questions 

 

Background Questions 

1. What economic sector does your company represent? 

2. How many EU ETS regulated installations does your company have? 

3. Since when has the company been included in the EU ETS? 

 

Allowance Allocation 

4. 2020 is the final year for the EU ETS trading phase III. How would you evaluate 

this trading phase comparing it to the first two phases? 

5. What was your situation regarding the available allowances for the last compliance 

year and in phase III generally? 

6. Did you receive any free allowances? 

7. What is your opinion on the free allocation of EUAs? 

8. Which allocation model do you prefer (free allocation or auction) and in your 

opinion which gives greater incentive for carbon abatement investments? 

 

Carbon Price  

9. How frequently does your company trade with allowances? 

10. Do you make any carbon price forecasts and how do you do it?  

11. Do you take the carbon price forecasts into account when considering carbon 

abatement investments? 

12. Do you see the EU ETS as an opportunity for additional revenue? 

13. What would you consider to be a good carbon price so that the system would 

encourage carbon abatement investments?  

14. How tight is the current emission cap (Please rate; 1 - loose; 10 - very tight)?  

15. What would give you a stronger incentive to make carbon abatement 

investments: price uncertainty or price predictability?  

16. Would the current EU ETS conditions encourage long or short term investments?  

17. What kind of other conditions would encourage long term investments?  

 

 



71 
 

Compliance with the EU ETS 

18. What are the main challenges regarding the EU ETS compliance? 

19. What other complications regarding compliance has the EU ETS brought to your 

company?  

20. What benefits has the system brought to your company? 

21. What are the activities that you practice to comply with the system? 

22. Can you please explain what kind of investments you have done to comply with 

the EU ETS?  

23. How effective does the EU ETS contribute to carbon emission abatement 

investment increase (Please rate: 1 - not effective; 10 - very effective)?  

24. What are the main compliance risks? 

25. While considering the investment decision, do you also take into account 

possible EU ETS regulatory changes?  

26. How easily accessible is the information about EU ETS (Please rate: 1 - not 

accessible; 10 - easily accessible)?  

 

Carbon Leakage 

27. Do you think the EU ETS negatively affects your competitiveness? 

29. Have you considered moving any of your business operations outside of the EU 

due to the EU ETS? 

 

Trading phase IV 

30. What do you expect from the EU ETS trading phase IV? 

31. Do you believe that the EU ETS will operate also after phases IV and V? 

32. What are your expectations for the carbon price progression in the future? 

 


