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derivatives. 11 
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The theoretical scope of the paper covers the intersection of environmental economics and 14 

financial market behavior, emphasizing the transformation of emission allowances into fully 15 

recognized financial instruments within the EU legal framework. 16 

Findings: The analysis revealed that during the second trading period, market activity was 17 

relatively low due to a substantial free allocation of allowances and an oversupply in the market. 18 

Most small and medium-sized enterprises engaged minimally, often purchasing allowances 19 

only to meet compliance obligations. In contrast, large utilities and industrial entities 20 

demonstrated more active behavior, particularly in the third trading period, employing 21 

strategies such as hedging, banking, and cost minimization. Rising EUA prices after 2018 22 

encouraged a shift toward more strategic, long-term management of allowances and increased 23 

interest in emission-reduction investments. 24 

Research limitations/implications: The study’s main limitation lies in its reliance on 25 
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policymakers, environmental economists, and corporate sustainability managers. 35 
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1. Introduction 1 

The European Emissions Trading Scheme (hereinafter referred to as the EU ETS) is the 2 

main tool for implementing the commitments undertaken by the EU and its members in the 3 

Kyoto Protocol to the UNFCCC (UN, 2015). The system was established on 13 October 2003 4 

and became operational in January 2005 (EU, 2003). The EU ETS operates on a cap-and-trade 5 

basis with partially free allocation. In the initial clearing periods (2005-2012), most allowances 6 

(EUA – European Union Allowance) were allocated to installations for free ("grandfathering"). 7 

In 2013, it was around 80% but in 2020 companies already received only 30% of allowances 8 

for free. 9 

From its introduction, it was clear that the system would operate on a “learning by doing” 10 

basis. As a result, the EU ETS has undergone many changes, some of the most important of 11 

which are: 12 

 developing rules to limit emissions leakage, 13 

 developing details of the transition to an auction system (including the pace of transition, 14 

differentiated by sector),  15 

 regulating the legal nature of emission allowances,  16 

 withdrawing surplus allowances created after the financial crisis (backloading),  17 

 establishing a Market Stability Reserve (MSR). 18 

All these changes had an impact on the price of allowances and the behavior of companies 19 

covered by the system. Ultimately, it is the response of companies that will determine whether 20 

the targets for greenhouse gas emission reductions and the economic efficiency of these efforts 21 

are achieved. This raises the question of the strategies used by companies, whether they have 22 

adapted to the changing regulations, and what tools they are using. 23 

This study synthesises findings from official reports, published surveys, and academic 24 

literature to examine participant behaviour in the EU ETS across the second and third trading 25 

periods (2008-2020). Key primary sources include reports from the European Commission, 26 

national authorities (DEHSt, KfW/ZEW), and industry analyses (Thomson Reuters/Point 27 

Carbon). 28 

2. The Legal Nature of Emission Allowances 29 

The analysis of EU ETS participants’ behaviour should begin with determining the legal 30 

nature of emission allowances. According to Article 3(a) of the EU ETS Act (EU, 2003),  31 

an emission allowance is defined as the entitlement to emit an equivalent amount of CO₂  into 32 

the atmosphere, which may be freely traded (Article 12). This includes, among other actions, 33 

the transfer, sale, or cancellation of such units. 34 
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It is worth noting that the legal classification of emission allowances has varied across  1 

EU Member States. Most commonly, allowances have been described as financial instruments, 2 

intangible assets and property rights, or as commodities. In September 2016, following  3 

a recommendation by the European Court of Auditors, the European Commission initiated  4 

an investigation into the legal nature of emission allowances (European Commission, 2017a,  5 

p. 30). Since 3 January 2018, pursuant to MiFID II Directive, greenhouse gas emission 6 

allowances have been formally classified as financial instruments that are not securities  7 

(EU, 2014a, Section C). Consequently, they are also subject to the provisions of EMIR 8 

Regulation (EU, 2012) and MAR Regulation (EU, 2014b), which regulate OTC derivatives, 9 

central counterparties, trade repositories and market abuse respectively. 10 

3. Market Structure and Corporate Strategies 11 

3.1. Market Structure 12 

The fact that emission allowances constitute a financial instrument and may be freely 13 

disposed of creates extensive possibilities for managing these units. Allowances can be traded 14 

on regulated exchanges and over the counter (OTC) markets and serve as the underlying asset 15 

for derivatives (futures, forwards, swaps, options). Accessible instruments based on emission 16 

allowances or related units (CERs and ERUs) on the most important exchanges are presented 17 

in Table 1. 18 

Table 1.  19 
Selected exchanges and financial instruments related to the EU ETS available on them 20 

Exchange / Instrument EUA CER ERU 

ICE/ECX spot (daily futures), 

auctions (UK), futures, 

options 

spot (daily futures), 

futures, options 

none (previously futures 

and options) 

EEX spot, auctions (PL, GER, 

EU), futures (monthly, 

quarterly, annual), 

options (European) 

spot, futures none (previously futures) 

CME NYMEX options (monthly), 

futures (monthly) 

none (previously futures 

and options) 

none (previously futures 

and options) 

BLUENEXT none (previously spot, 

futures, CER/EUA 

spread) 

none (previously spot, 

auctions, futures, 

CER/EUA spread, Green 

CER) 

none (previously 

auctions and spot) 

NASDAQ OMX none, but OTC offer 

includes: spot 

transactions (daily 

futures), futures 

(quarterly), spread 

contracts, swap, strip 

none (previously spot, 

futures, forward and 

options) 

none 

Source: own elaboration based on nasdaq.com; cmegroup.com; theice.com; eex.com; bluenext.it. 21 
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Over time, many exchanges withdrew certain EUA, CER, and ERU instruments.  1 

On the one hand, this was due to regulatory changes (including those concerning the legal 2 

classification of allowances, the possibility of transferring allowances between periods,  3 

the reduction in the number of allowances from the auction and creating a Market Stability 4 

Reserve), as well as shifts in interest in particular instruments. On the other hand, trading 5 

became concentrated on ICE and EEX. 6 

An analysis of the exchanges’ offerings confirms that companies actively use exchange 7 

services and probably employing more sophisticated strategies for managing their positions in 8 

the emissions trading market. Companies are likely to use EUA, CER, and ERU units, as well 9 

as derivatives based on these units. However, the use of individual financial instruments has 10 

changed over the years (see Figure 1). 11 

 12 
Figure 1. Volume of transactions conducted on exchange and over-the-counter markets, divided by 13 
contract type (auctions, spot, futures, options) in 2008-2018. 14 

Source: own elaboration based on DEHST (2013, 2014a, 2015, 2016, 2017, 2018); Walner et al. (2014); 15 
European Commission (2015, 2017b, 2018, 2019). 16 

In the early years of the second period, most emissions trading took place on the futures 17 

exchange market and the OTC market. Auctions and spot market transactions accounted for  18 

a marginal share of emissions trading (except for 2009). In subsequent years, the importance of 19 

the OTC market declined, and since the beginning of the third trading period, this market has 20 

completely lost its significance. The decline in the importance of the secondary market after 21 

2009 was due to a loss of confidence among participants because of cases of VAT fraud  22 

(so-called VAT carousels) and theft of rights from user accounts in the register (so-called 23 

phishing) in previous years. As the free allocation of allowances (grandfathering) began to be 24 

phased out (since 2013), auctions began to gain in importance. However, the largest trading in 25 

allowances continues to take place through futures contracts. Importantly, the purchase of  26 
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a derivative instrument entails the physical delivery of the underlying asset. The relatively small 1 

share of spot market transactions in the total trading volume indicates active position 2 

management by participants in the emissions trading market. 3 

3.2. Enterprise involvement in emissions trading during the Second and Third Trading 4 

Period 5 

Survey data collected among German enterprises indicate that in 56% of cases emissions 6 

trading activities are managed by a single individual, while 29% of firms have a dedicated, 7 

permanent team for this purpose (KfW/ZEW, 2011, p. 34). Over the years the proportion of 8 

companies showing no inclination to engage in emissions trading has declined: in 2009,  9 

87% either did not participate or traded only once a year, whereas by 2015 this figure had fallen 10 

to 69% (see Figure 2). At the same time, the number of companies trading daily increased.  11 

It is also worth noting that among companies that do not engage in trading at all, there are more 12 

small enterprises than large ones (KfW/ZEW, 2011, p. 24). 13 

 14 
Figure 2. Frequency of Emissions Trading among Surveyed Enterprises, 2009–2015. 15 

Source: Author’s own elaboration based on KfW/ZEW (2010-2016). 16 

Among reasons for non-participation the most frequently cited was “sufficient free 17 

allocation” (approximately 50%) (see Figure 3). Since 2013, fewer companies have cited this 18 
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 1 

Figure 3. Reasons for Lack of Corporate Engagement in Emissions Trading (multiple answers possible). 2 

Source: Author’s own elaboration based on KfW/ZEW (2010-2016). 3 

This is understandable when one analyzes the supply and demand for allowances in the 4 

second trading period (Figure 4). Between 2009 and 2012 free allocation exceeded actual 5 

emissions, amplifying the surplus in the market (see Figure 4). This confirms the reasons for 6 

non-participation indicated by companies during this period (sufficient free allocation).  7 

The allocation principles (≈90% free allocation) and reduced output during the 2007-2010 crisis 8 

produced a sustained oversupply of units. The effect of this surplus was a drop in allowance 9 

prices, which explains the increase in the share of responses "Waiting for a better market 10 

situation to sell”. 11 

 12 

Figure 4. Structure of Supply and Demand for Emission Allowances (EUA, CER, ERU) during the 13 
Second Trading Period, 2008-2012 (approximate values). 14 

Source: Author’s own elaboration based on European Commission (2012a, 2012b, 2017a). 15 
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Furthermore, research shows 80% of firms used a single acquisition channel and 17% used 1 

two (DEHST, 2014b). The most common channel by number of firms in the second period was 2 

within-group transfers (38%), but this represented only 5% of cumulative volume—used for 3 

minor shortfalls (Tabel 2). The OTC market accounted for the largest share of traded volume. 4 

Intermediaries (brokers, dealers, banks) played a major role in facilitating transactions. 5 

Table 2. 6 
Significance of EUA Acquisition Channels in the Second Trading Period (by number of 7 

companies and transaction volume, in %) 8 

Acquisition Channel Number of Companies Transaction Volume 

Auctions 3 12 

Exchange  

(Secondary Market) 

6 14 

Intermediaries 37 26 

Intra-company 38 5 

OTC 16 43 

Source: Author’s own elaboration based on DEHSt (2014b). 9 

SMEs typically used a single channel, relying on OTC or intermediaries for large purchases 10 

(see Table 3). Large firms were active across all segments and often used multiple channels.  11 

In the second settlement period, small enterprises did not participate in auctions at all.  12 

Large enterprises, on the other hand, were active in every market segment, clearly dominating 13 

the auction market. In addition, they more often used several purchase channels. 14 

Table 3.  15 
Structure of EUA Acquisition Channels in the Second Trading Period by Company Size (in %) 16 

Category 

Purchase 

<100,000 t 

SMEs 

Purchase 

<100,000 t 

Large 

Purchase 

>100,000 t 

SMEs 

Purchase 

>100,000 t  

Large 

Auctions 0 4 0 13 

Exchange  

(Secondary Market) 
13 8 0 33 

Intra-group 20 24 0 13 

Intermediaries 67 60 100 40 

OTC 13 20 100 73 

Note. Multiple responses possible.  17 

Source: DEHSt (2014b). 18 

There is a belief that companies are more willing to purchase allowances from other entities 19 

in the same country (home bias). Research shows that this is probably related to transaction 20 

costs. By using existing trade links (purchasing from current contractors), companies can 21 

minimize transaction costs. Existing trade links account for as much as two-thirds of future 22 

trade links (Hinterman, Ludwig, 2019, pp. 18-19). Importantly, this phenomenon varies 23 

between companies. This variation is partly explained by the size of the companies (smaller 24 

companies are more likely to buy from local contractors) and their location – country 25 

(Hinterman, Ludwig, 2019, p. 3). Large companies generally incur lower transaction costs than 26 

small ones (Jaraite-Kažukauske, Kažukauskas, 2015, pp. 597-599; Hinterman, Ludwig, 2019, 27 

p. 17). 28 
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3.3. Corporate Strategies in Emissions Trading during the Third Trading Period 1 

Expenditure on missing emission allowances became significant in the third trading period. 2 

In 2012 and 2013 more than half of surveyed companies used a banking strategy,  3 

but the importance of this strategy declined in subsequent years. 4 

 5 

Figure 7. Strategies Used by Companies in Emissions Trading, 2012-2015. 6 

Source: Author’s own elaboration based on KfW/ZEW (2013-2016). 7 

The importance of the banking strategy in 2012 and 2013 stemmed from the fact that 8 

companies had large surpluses of allowances. The carryover of allowances (banking) from the 9 

second to the third period contributed to a cumulative surplus of approximately 2.1 billion units 10 

in 2013 (see Figure 5). 11 

 12 
Note. NER – new entrants’ reserve. The cumulative surplus of approximately 2.1 billion units in 2013 resulted 13 
from the banking of 1,749,540,826 units from the second period and the transfer of 300 million units to the EIB 14 
for investment in demonstration projects. TNAC- total number of allowances in circulation. 15 

Figure 5. Structure of Supply and Demand for Emission Allowances (EUA, CER, ERU) during the 16 
Third Trading Period, 2013-2018. 17 

Source: Author’s own elaboration based on European Commission (2015, 2017b, 2018, 2019) and DG 18 
CLIMA press releases. 19 
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From 2014 the strategy of minimising transaction costs gained importance: 47% of firms 1 

reported using it in 2014 compared with 15% in 2013. Many companies required only minor 2 

purchases (42%), while 21% required larger volumes – likely power and CHP plants.  3 

The frequency of cost-minimisation strategies depends on the ratio of transaction costs to 4 

allowance costs and the share of free allocation. 5 

 6 

Figure 8. Impact of Backloading Developments on EUA Prices (in euros). 7 

Source: Author’s own elaboration based on European Commission press releases 8 
(ec.europa.eu/clima/news). 9 

In the third period the percentage of companies trading for speculative purposes and 10 

engaging in hedging increased significantly. The reasons for this can be found in the uncertainty 11 

surrounding regulatory changes. Between 2014 and 2016 the EU withdrew 900 million 12 

allowances from future auctions (backloading) and later introduced the Market Stability 13 

Reserve. Following the European Parliament's final approval and Commission Regulation (EU) 14 

No 176/2014, EUA prices rose from €3 to €6.20. The impact of decisions concerning 15 

backloading and MSR on EUA prices is presented in the chart. Utilities (power and CHP plants) 16 

are primary hedgers (Melum et al., 2018; Nordeng et al., 2016). 17 

4. Conclusion 18 

During the second trading period, market activity was relatively low due to an oversupply 19 

in the market. Emissions management became significant from 2013 onwards. Initially, it was 20 

particularly relevant for power plants, CHP units and large industrial enterprises. As free 21 
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allocation declined and EUA prices rose, a broader set of firms became active in the market and 1 

started to use derivatives. 2 

Using the results of the analyses described above, it is possible to characterise the behaviour 3 

of participants in the market for greenhouse gas emission allowances. At one end of the 4 

spectrum are small enterprises that adopt transaction-cost-minimisation strategies. They are 5 

generally inactive, rely on intermediaries and typically make spot purchases once a year for 6 

regulatory compliance. Trading is usually handled by a single individual. These entities show 7 

low demand and supply for EUAs, and they buy more often than they sell. 8 

At the other end are very large entities, particularly utilities, which actively manage 9 

allowances, trade frequently across spot and derivatives markets, and often operate trading 10 

departments. They tend to hedge and occasionally act as intermediaries for subsidiaries.  11 

Large industrial firms supply a significant share of allowances due to surpluses accumulated 12 

during the crisis period. 13 

The entities that supply a significant portion of allowances are large and very large industrial 14 

companies that saved many units during the financial crisis and economic slowdown (Melum 15 

et al., 2018, p. 14). Like very large public utility companies, they are characterized by  16 

a significant imbalance between supply and demand, although some entities have a surplus of 17 

allowances and others have a shortage. Their main strategy is acquisition, often carried out 18 

through an intermediary, unlike large companies in the public service sector. 19 

The last group of participants consists of investors, banks, and intermediaries. Investors and 20 

banks actively participate in both futures and spot markets. They do so on the stock exchange 21 

and over-the-counter markets. In this group of entities, trading is handled by the trading 22 

department. Intermediaries also participate in all possible markets, although their mode of 23 

operation is rather passive and consists of executing client orders. 24 

It is also reasonable to assume that since 2018, companies have been more actively seeking 25 

opportunities to reduce emissions, including relevant investments, as the price of EUAs 26 

exceeded €20 this year. According to research, at this price level, reducing EU ETS costs has 27 

become an important reason for investments resulting in emission reductions (KfW, 2014,  28 

p. 22). 29 

The study is constrained by the availability and comparability of data. Differences in survey 30 

methodologies across sources may affect direct comparability. Future research could use 31 

transaction-level datasets to examine trading networks or extend the analysis to the fourth 32 

trading phase (2021-2030) and evaluate the effects of newer instruments and policies  33 

(e.g. CBAM). There is also potential for further study on the relationship between allowance 34 

price volatility and corporate investment in low-carbon technologies. 35 

  36 
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