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ABSTRACT

This paper is an empirical investigation of the role of banks in the EU Emissions
Trading System (EU ETS). This topic is of particular interest considering that
banks are responsible for a large and increasing share of overall transactions under
the EU ETS and that they provide regulated companies with services related to
emissions trading. Using both semi-structured interviews as well as descriptive
and regression analysis, we investigated the different roles banks play in EU emis-
sions trading and whether their importance as trading partners differs in relation
to different types of regulated companies. Our regressions based on data from the
first trading period of the EU ETS show that large companies with trading expe-
rience are more likely to choose a trading strategy involving interaction with a
range of financial intermediaries, in particular banks or exchanges, than smaller,
less professionalized companies, which tend to follow a trading strategy involv-
ing brokers (in particular for selling allowances). These findings can help policy-
makers decide on the level of involvement of non-regulated companies in their
systems, which is currently allowed to varying degrees under different ETS. We
recommend that this decision should be closely linked to provisions of market
oversight and the level of control over the different types of financial players ac-
tive in emissions trading.
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1. INTRODUCTION

The theory of emissions trading generally focusses on the trading activities of regulated
entities. In reality, however, non-regulated entities are also actively involved in the market for emis-
sion allowances. They often act as intermediaries and can improve market efficiency by reducing
transaction costs (Stavins, 1995). Both in the theoretical and empirical academic literature, the role
of the financial sector—in commodity markets in general and in emissions trading in particular—is
under-exposed, and there seems to be limited analysis into the roles banks play in those markets.

Our aim was to better understand the importance of banks involved in EU emissions trad-
ing, especially as trading partners of companies regulated under the EU Emissions Trading Sys-
tem (EU ETY), the so-called regulated companies. A better understanding of the role of banks in
emissions trading is important, not only in an EU context. In some countries engaging in emissions
trading, policymakers are becoming reluctant to facilitate the involvement of non-regulated entities
(see the Korean ETS, International Carbon Action Partnership, 2018).
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To address this issue, we formulated the following research questions: 1) What are the
different roles of banks in EU emissions trading? 2) How important are banks as trading partners
for different types of regulated companies? To answer these research questions comprehensively,
we employed two different approaches. First, we investigated the roles of banks in EU emissions
trading, combining descriptive analysis of data covering the years 2005-2013 with semi-structured
interviews. Second, we used regression analysis to investigate the determinants for regulated enti-
ties to choose banks or other types of financial players as trading partners during the first trading
period of the EU ETS.

The remainder of this paper is structured as follows: Section 2 provides a literature review
and identifies possible research gaps. Section 3 presents the methods applied and describes the main
data source, namely the European Union Transaction Log (EUTL). In Section 4, we analyze the data
descriptively, linking it to interview outcomes in order to shed light on the different roles of banks
in EU emissions trading. We also discuss regression results on the decision of regulated entities to
interact with banks or other financial players. We summarize our findings and draw conclusions
concerning policy implications in Section 5.

2. LITERATURE REVIEW

Several studies have analyzed the data of the EUTL to gain general insights into trading
activities under the EU ETS or have linked it with other data sets to understand the impact of the EU
ETS in various areas. Conducting a cluster analysis of the EUTL dataset, Betz and Schmidt (2015)
found that the vast majority of market participants are rather passive and that there is a small and
diverse group of active participants, a large share of which are non-regulated entities. Other authors
have used EUTL data to examine the influence of the EU ETS on emissions and investment behavior
(Jaraite and Di Maria, 2016) or innovation (Calel and Dechezleprétre, 2016), assess its impact on
company performance (Abrell, Faye, and Zachmann, 2011) or company share prices (Jong, Cou-
wenberg, and Woerdman, 2014), as well as the joint impact on emissions and economic performance
(Dechezleprétre, Nachtigall, and Venmans, 2018).

Martino and Trotignon (2013) did an extensive descriptive analysis of the EUTL dataset
and provided important insights into how the forward and future markets work and the role of
clearing houses, while Ellerman and Trotignon (2009) used the EUTL to track the export and import
of allowances out of and into national registries (using surrender data before transfer data became
available). Borghesi and Flori (2018) applied network analysis to the EUTL data at country level
and found that non-regulated entities have played a prominent role in the transaction of allowances
and influenced the configuration of the system significantly, suggesting further research on this
topic.

Another strand of literature has looked more specifically at trading practices in the EU
ETS. A paper by Jaraité-Kazukauské and Kazukauskas (2015), which is closely related to the re-
gression analysis carried out in this paper, assesses the impact of transaction costs on trading in the
EU ETS. In this context, they also examined the determinants of firms to trade on/y indirectly (i.e.,
with non-regulated entities) compared to those trading directly (with other regulated firms). They
found that companies with more than one installation are less likely to trade only via intermediaries.
This was also found to hold for companies that are large in terms of their emissions, a result echoed
by Heindl (2012a), who—using outcomes from a survey among German companies—determined
that regulated companies with larger trading volumes are more likely to trade directly with other
companies, while those with lower trading volumes make use of intermediaries.
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Jaraité-Kazukauské and Kazukauskas (2015) discovered that firms in the electricity sector
are more likely to trade indirectly, even after controlling for size, which they explained with the
importance of hedging for these companies. Schopp and Neuhoff (2013) assessed the hedging be-
havior of electricity companies based on interviews and found that financial players are often used
as partners in such hedges. The carbon market is a compliance market where the government is the
original seller or issuer of the product (i.e., carbon allowances). Therefore, the market lacks typical
sellers who want to hedge against falling prices of allowances and would act as the counterparties
for buyers wanting to hedge against increasing prices (Schneck and Monast, 2011). In the EU car-
bon market, the financial sector, and banks in particular, have assumed the role of hedging partner.

Based on this research, Neuhoff et al. (2015) projected developments with regard to the
demand for allowances taking into account the hedging behavior of electricity firms. Also using
EUTL data, Zaklan (2013) looked at company-level determinants for trading and also addressed
the question whether companies are more likely to shift allowances internally or trade them on the
open market. He determined that active trading of EU allowances is driven by the size (measured
by turnover) of a company, its sector and ownership structure, as well as the level of free allocation.

Cludius (2018) investigated the drivers for gains and losses made on the EU emissions
market and found that the level of excess allocation as well as the choice of when to enter the mar-
ket are important in driving gains and losses of regulated companies. She also discovered that large
companies (both in terms of their emissions and the number of accounts held) and companies short
on trading allowances were more likely to become active during the first period of EU emissions
trading.

There is also literature that assesses the role of different players in EU emissions trading.
Balietti (2016) analyzed the influence of different market participants on volatility using data from
the EUTL and found that the financial sector is active during times of particularly low and high vol-
atility, reflecting its important role as a service provider. Also using data from the EUTL, Fan, Liu,
and Guo (2016) examined the influence of the trading behavior of regulated companies and financial
intermediaries on the carbon price and established that such behavior is significant in explaining
price movements and variance. While these two studies examine the importance of the financial
sector for carbon price movements, they do not look into the different services that financial players
such as banks have offered to regulated companies and how those services have influenced their
trading decisions.

Overall, the focus of the empirical literature on trading activity under the EU ETS to date
has been on regulated rather than non-regulated entities. In this context, non-regulated entities are
often treated as a group and not differentiated further. This differentiation, however, is important
as new regulations affecting trading in the EU—in particular the Markets in Financial Instruments
Directive (MiFID) II, which came into force in January 2018—apply to banks, but not to other
financial entities.

With this paper, we add to the literature by describing the particular role of banks compared
to other financial intermediaries in more detail. We explicitly modelled the choice of regulated com-
panies to interact with banks or other types of financial actors. Our aim was also to understand how
banks differ from other financial intermediaries such as brokers and exchanges.

According to more general literature not related to the EU ETS, the key role of intermedi-
aries is in reducing friction, such as the transaction costs of finding trading partners or evaluating
assets, and in reducing asymmetric information (Leland and Pyle, 1977). Taking a functional per-
spective, Allen and Santomero (1998) differentiated three functions of general intermediaries: i)
supporting distribution, ii) origination and servicing (e.g., commodity measurement or evaluation of
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creditworthiness), and iii) allocation of risk at minimum cost. In their empirical analysis, Allen and
Santomero (1998) showed that risk management activities in particular become more important in
financial markets over time as intermediaries increase their share in trading derivatives at exchanges
or OTC, while direct participation by individuals declines significantly.

These results may be explained by the work of Pirrong (2014), who argued that the trans-
action cost-reducing rules of exchanges, such as mandatory membership to reduce counterparty risk
and the use of clearing houses, allow exchanges to exercise market power and derive monopoly
rents by limiting market entry. As a result, trading for a specific commodity is often limited to a
single exchange. For EU emissions trading, this implies that, in general, only non-regulated entities
and large regulated entities are likely to trade directly at exchanges.

From a functional perspective, exchanges and OTC trading with other intermediaries differ
with regard to the standardization of the traded product, the counterparty risk, as well as trans-
parency (Kachi and Frerk, 2013). While at exchanges more standardized products are traded and
transparency is high, OTC allows for more specialized products traded bilaterally, which are not
necessarily cleared via an exchange. This implies that even for entities that can trade directly at an
exchange, the need for less standardized products or lower transparency may prompt them to trade
OTC.

According to Bredin, Hyde, and Muckley (2014), the EU ETS derivative exchange market
seems to be dominated by liquidity traders, such as market makers and hedgers. The largest hedging
requirement in the context of the EU ETS lies with electricity producers. The financial liquidity of
banks makes them the most likely hedging partner for electricity firms.

A study based on interviews by IHS Consulting Services (2013) focusing on the role of
banks in commodity markets found that banks create orderly and efficient commodities markets
through several specific roles. These include:

“e Market making and provision of market liquidity,

Efficient price formation,

Risk management solutions,

Project finance,

Extension of credit, and

Bolstering industry competition.” (IHS Consulting Services, 2013, p.7)

Thus, banks have similar functions as exchanges by providing liquidity. However, while
they play their traditional roles in financing they also provide risk management services (Allen and
Santomero, 1998). The last role on the above list is particularly interesting as it reflects not only
the direct increase in competition by including banks in the market, but also the indirect effect of
increasing competition as banks support small and medium-sized companies, thus making them
more competitive.

While the above mentioned studies assess the roles of different intermediaries as well as
banks in physical commodity or financial markets, they do not reflect on their roles in the context
of emissions trading. As has been stated, the aim of this paper is to compare the role of banks and
their importance for regulated entities with those of other financial intermediaries, such as brokers
or exchanges, in the EU ETS context.

3. METHODS AND DATA

In answering the two research questions, we employed two methods. First, we combined
a descriptive analysis of data spanning the first and second trading periods (2005-2007 and 2008—
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2012) and the first year of the third trading period (2013) with semi-structured interviews to de-
scribe the various roles played by banks in EU emissions trading in more detail. Second, we used
regression analysis to analyze the importance of banks as trading partners for regulated companies
and investigated what company-level characteristics determine the choice of regulated companies
to trade with banks or other types of financial players.

As Starr (2014) pointed out, complementing quantitative methods with qualitative ones is
particularly promising when “the data” is not able to answer the research questions completely. In
our case, we complemented the trading patterns of banks observed in the data with information on
the underlying motivations derived from interviews.

3.1 Semi-Structured Interviews

As a preliminary to developing the semi-structured interviews, we completed a descriptive
analysis of the EUTL data in order to identify the major banks involved in carbon emissions trading
and their important clients as potential interview partners (see Section 4.1). We also formed first
hypotheses on the different roles that banks play in EU emissions trading, which we wanted to test
and explore further in the interviews.

Misoch (2015) pointed out that the perceptions of an interviewer as a co-expert on a par-
ticular topic is an important prerequisite for collecting relevant and interesting information, as the
interviewer can classify the information gained and interviewees are more likely to reveal relevant
information.

We conducted interviews with five current and former employees of banks and electricity
companies in 2013 and 2014. We interviewed both large and small, as well as multinational and
regional entities. The interviews lasted between one and two hours and were carried out over the
phone. Most interviews were conducted with groups of two or three interviewers based on a guide-
line of ten questions used to structure the interview sessions (see Appendix A). However, depending
on an interviewee’s background (such as the type of industry) and answers given, not all questions
were asked in all interviews, and sometimes additional questions were asked. All interviewers took
written notes, which were subsequently compared and merged in order to reflect the interview find-
ings objectively (Misoch, 2015).

3.2 Regression Analysis

In a regression analysis, we examined the decision-making process of regulated companies
concerning their interaction with banks or two other types of financial players, such as exchanges
and brokers/traders. We modeled the decision by a regulated company of whether or not to trade
with a specific financial player using a probit model with a binary outcome, where y, describes the
propensity to trade with a certain actor (unobservable to us) and y, reflects the binary outcome we
observed (trade/no trade with a particular player).

y; = X;[32+u2 (1)
1ify,>0

=17 @
0ify,<0

However, in the context of this analysis we faced a particular decision problem as not all
regulated companies (in fact, only 63%) became active on the market for EUAs. We therefore de-
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cided to model the decision to sell to/buy from one of the financial entities as a two-step process.
First, a company decides whether or not to engage in trading at all and, in a second step, with whom
to trade. In this context, the options are (i) another regulated company, (ii) a bank, (iii) at an ex-
change, (iv) with a broker or trader. This paper focuses on Options (ii) to (iv).

y: :X;B1 +u, (3)
1ify, >0

= )
0ify <0

In this context, y; represents the propensity to trade externally. The binary outcome vy,
indicates, therefore, whether a company did or did not trade during the first period. The outcome vy, ,
in turn, can only be observed for companies that traded. In other words, in this model setup, y, can
only be observed if y, >0:

] >0 ify >0 5)
not observed if y; <0
Cov(u,,u,)=p (6)

We assumed that after deciding to become active in the market, a company decides in (one)
next step to trade either with another regulated company directly, with a bank, at the exchange,
or with a broker/trader. Since it is likely that companies are not randomly selected into trading or
not trading and, in particular, that unobserved variables affecting this (self-)selection also have a
significant effect on a company’s strategy concerning the selection of trading partners/venues (e.g.
exchange/OTC), we applied a probit model that accounts for self-selection (Heckman, 1979; Van de
Ven and Van Praag, 1981).

In order to improve identification, we included an exclusion restriction (Puhani, 2000). We
used the logarithm of the absolute value of the allocation position (allowances allocated—emis-
sions). It is important that this variable influences the decision to engage in trading (first step) but
does not have an effect on the decision to trade with a particular financial intermediary (second
step). The allocation position should influence the decision to engage in the market: If a company is
overallocated, it can make a profit. If it is underallocated and does not engage in trading, it risks a
shortfall of emissions allowances and a large penalty.

Regarding the assumption that the variable is not correlated with the decision to buy to or
sell from a certain financial player (second step), we assumed that the absolute value of over- or
underallocation should not necessarily influence the decision with which type of financial actor to
trade, except via the size channel, which we controlled for in the outcome equation. Furthermore,
the outcome variable differentiates between purchases and sales. While the absolute value of over-
or underallocation is expected to influence the decision to trade or not, it should not correlate highly
with the decision to either sell or buy.

Our model setup is therefore similar to the ones employed by Cludius (2018) and Zak-
lan (2013), but somewhat different from that of Jaraité-Kazukauské and Kazukauskas (2015), who
modeled the determinants for firms to become active in the carbon market employing a double
hurdle model.
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3.3 The EUTL Dataset

The EUTL is an electronic database managed by the European Commission that records
all transactions in the EU ETS of European Union Allowances (EUAs) and Kyoto units such as
Certified Emissions Reductions (CERs) and Emissions Reduction Units (ERUs). It includes the
allocation of allowances to regulated entities, their surrendering of allowances, as well as all non-ad-
ministrative transactions taking place between market participants. The dataset can be downloaded
free of charge from the Commission’s online platform with a delay of three years (previously five
years).! The EUTL only records physical transactions; trading in derivatives is, therefore, only re-
corded at the time of delivery.

In our analysis, we focused on non-administrative transactions of EUAs, meaning we did
not take into account allowance allocation, surrender, or cancellation. Furthermore, we only took
into account transactions that occur between accounts belonging to two different parent companies
(i.e., no internal shifting of allowances within a company).

The EUTL contains additional information on the account holders that are party to a spe-
cific transaction. In this context, three main account types exist: i) administrative accounts by the
Commission or a government, ii) compulsory accounts of regulated installations (and aircraft op-
erators) regulated under the EU ETS, iii) voluntary accounts, which can be opened by anyone but
mostly belong to financial players or are trading accounts of regulated companies.

We used two datasets: one spanning the period of January 2005 to April 2008 (first trading
period), which was downloaded in 2011-12, and one spanning the period of May 2008 to April 2014
(second trading period and first year of the third trading period), which was downloaded in 2016-17.
The reason for combining two datasets downloaded at different times was that account names are
constantly updated in the EUTL. If an account changes affiliation, this account name is changed
for all past transactions retroactively. Thus, if an account is acquired by a different company and
receives a new name (which happened on a large scale, for example, during the consolidation of the
power sector in 2014—16), all transactions carried out by this account even in earlier years will be
attributed to the new company. Using two datasets, we were able to reflect the changing ownership
of accounts over time more accurately.

For the first dataset, all individual accounts were matched to parent companies for the pur-
poses of this analysis. We drew on the information provided by the European University Institute
(EUI) (Jaraite et al., 2013) that links individual accounts to companies using the ORBIS database.
We also relied on previous work for aggregating further accounts based on company structures of
the first trading period (Betz and Schmidt, 2015; Cludius, 2018). This enabled us to link all active
accounts in the first dataset (12,219) to their parent companies (5,216). This dataset was used in both
the descriptive (Section 4.1) and regression analysis (Section 4.2).

For the second dataset, the number of active accounts increased to over 20,000, while the
number of (non-regulated) trading accounts, in particular, increased to almost 10,000. For the pur-
poses of this paper, we therefore focused on assigning accounts belonging to banks to their parent
companies in order show the development of banks’ involvement in EU emissions trading also from
the second trading period onwards. This dataset was only used in the descriptive analysis (Section
4.1).

Using only the first dataset in regression analysis has a number of reasons. First, data
from the second trading period was affected by the VAT fraud, especially the years 2008-2010 (see
below). Second, from 2012 onwards the share of auctioning in the EU ETS increased significantly,

1. http://ec.europa.eu/environment/ets/.
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leading to a new and important role of banks related to auctions. While this is an interesting issue,
we decided not to investigate this in detail. Our regression analysis therefore best reflects the situa-
tion at the beginning of an ETS when the share of auctioning is typically low.

4. RESULTS
4.1 The Roles of Banks in EU Emissions Trading

From the start of the EU ETS in 2005 until the first year of the third trading period (2013),
the total amount of EU allowances (EUAs) transacted externally each year shows a generally in-
creasing trend with two interim peaks in 2008 and 2009 (see Table 1). These peaks are related to a
VAT (sales tax) fraud that occurred on the spot market for EUAs during this period (Europol, 2010;
Frunza and Guegan, 2011).% After the VAT fraud was detected and to large extent terminated in April
2010, trading volumes decreased temporarily, but picked up again in 2012. This year represents the
final year of the second trading period of the EU ETS, as well as the end of the first Kyoto Commit-
ment Period.

The involvement of banks also shows a generally increasing trend with an interim peak in
2006 and 2007 and a temporary decline in 2008. This can mainly be ascribed to the fact that EUA
prices fell quite dramatically during the course of 2006 (see Figure 1), when it became clear that
the system was oversupplied (allowances could not be banked into the second trading period). This
made participation in the system temporarily less attractive for banks. The share of transactions
involving at least one account of a bank increased to above 30% by 2013. This indicates that banks
played an important role in the EU ETS and that this role became more significant—in terms of
volumes transacted—over the timeframe of analysis.

Table 1: External market transactions of EUAs in 2005-2013

Total volume transacted Total volume Total volume Banks’ involvement in
at the company level bought by banks sold by banks total transactions

Compliance year Million EUAs Million EUAs Million EUAs %

2005 1,000 75 59 10%
2006 2,128 239 219 21%
2007 1,757 156 166 17%
2008 10,610 619 615 12%
2009 14,662 1,079 1,132 15%
2010 6,648 694 620 20%
2011 6,746 1,162 1,098 34%
2012 10,108 1,758 1,527 32%
2013 12,932 1,881 2,111 31%

Source: EUTL, own calculation

Note: Years are compliance years running until 31/03 each year. Data for 2005-2007 is from 2011-12 data download; data
for 20082013 is from 201617 data download. Only external market transactions (i.e., not related to allowance allocation,
surrender, or cancellation and only between accounts belonging to two different parent companies) are shown.

In order to better understand how trading in EUAs varies over the course of a compliance
year, we split the transactions into trimesters. Figure 1 visualizes the effect of the VAT fraud on over-
all trading volumes in 20082010, as well as the rising involvement of banks starting in 2011. It also

2. While banks were also involved in the VAT fraud—e.g., Deutsche Bank was sued—there seems to have been no over-
all rise in bank transactions while the fraud was occurring in 2008—2010, probably due to a significant increase in overall
transaction volumes.
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exhibits the typical peak of bank involvement in the market during the third trimester (September
to December) of each year. This is due to the fact that banks are important hedging partners (see
below) and that December is the standard month when forward and future contracts are delivered.
The first trimester (January to April) also shows increased activity. During this time, allowances
for the previous year’s emissions need to be surrendered and EUAs for the current year are issued.
The involvement of banks did not decrease despite falling EUA prices over the course of the second
trading period. In contrast to the first trading period, allowances can be banked into future trading
periods from 2008 onwards. Finally, from the start of the third trading period onwards (2013), the
share of auctioned allowances rose significantly; already in 2012, early auctions of permits per-
taining to the third trading period were carried out. Due to their cost structure, banks are important
buyers in auctions (see also below).

Figure 1: EUA transactions and the involvement of banks
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Source: EUTL, Point Carbon, EEX, ICE, own calculation and illustration

Note: Transactions are shown for trimesters running from Jan-April, May-August and September-December each). Data for
2005t1-2008t1 from 2011-12 data download; data for 2008t2—2014t1 from 2016—17 data download. Only external market
transactions i.e. not related to allowance allocation, surrender or cancellation and only between accounts belonging to two
different parent companies, are shown.

Displaying the 30 banks most active in selling and buying EUAs, Figure 2 shows that many
banks only became involved during the second trading period or increased their trading volume
substantially compared to the first trading period. Barclays PLC was the most active bank (in terms
of volumes transferred) up until 2013, followed by Deutsche Bank and Société Générale, but also
many non-European banks (e.g., Macquarie, Merrill Lynch) were among the top 30. The German
KfW and European Investment Bank (EIB) represent special cases as they only sold but did not buy
any EUAs. This can be explained by the fact that the German KfW was—between 2010 and 2013—
appointed by the German government to manage the New Entrant Reserve and was implementing
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early auctions in 2012 on behalf of the German government. Similarly, the EIB was appointed by
the European Commission to auction allowances of the NER300 program established to support
innovative emission reduction projects with the auction proceeds.

Figure 2: Volumes transacted with other companies by the 20 most active banks
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Source: EUTL, own calculation and illustration

Note: January 2005 to April 2008 is included in the first trading period and May 2008 to April 2013 in the second trading
period. May 2013 to April 2014 is included in the 2013 data. The data for 2005t1-2008t1 is from the 2011-12 data down-
load; the data for 2008t2—-2014t1 is from the 2016—17 data download. Only external market transactions (i.e., not related to
allowance allocation, surrender, or cancellation and only between accounts belonging to two different parent companies)
are shown.

Our interviews with some of the major players in EU emissions trading, confirm that banks
have played very similar roles in EU emissions trading to those generally played on physical com-
modity markets (IHS Consulting Services, 2013). In the following, we first focus on the roles spe-
cific to EU emissions trading and then comment on the more general roles that also apply to other
commodity markets.

First, banks may directly operate accounts on behalf of regulated entities. This applies to,
for example, AGEAS and Unicredit. Second, banks lower transaction costs by trading with smaller
regulated entities. In this case, a bank can act as an aggregator and collect the surplus allowances of
its clients to bring them onto the market, which has a positive effect on the efficiency of the market.

Third, from the second trading period onwards, when Kyoto units of the Clean Develop-
ment Mechanism (CERs) or Joint Implementation (ERUs) were traded, banks helped companies in
swapping EUAs against those Kyoto units. In principle, this is a risk-free way of generating addi-
tional cash as long as there is a price differential between CERs/ERUs and EUAs. However, this
swapping option is not unlimited since regulated companies could only use Kyoto units to cover a
pre-defined share of their emissions. As KfW/ZEW (2009) noted, in Germany it was mostly large
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companies that took advantage of the opportunity to swap—even at relatively low spreads. Smaller
companies demand larger spreads due to perceived risks related to the cap on international permits
and the ban of certificates from certain projects and countries, as well as transaction costs involved
in swapping Kyoto units for EUAs.

When looking at the more general roles of banks also applying to other commodity mar-
kets, we found that—similar to exchanges and brokers—banks facilitate trading in that they offer
a platform on which other entities can complete trades or offer the service to facilitate trades. This
intermediation service can lead to more efficient price formation.

Some banks also provide market information to their clients by publishing newsletters
(e.g., Deutsche Bank, Barclays) and market analysis reports. In addition, some banks act as market
makers, as do some utilities and oil companies (Betz and Schmidt, 2015). Market makers have to
constantly place bids and asks within a certain price corridor on exchanges and are rewarded by
being granted special access conditions to these exchanges.

Furthermore, banks may trade on their own account in order to generate profits. In contrast
to management service providers, which make returns related to service activities offered (e.g.,
brokerage) or technical service providers, which make returns related to fees and charges, specu-
lative traders try to generate returns by speculating on the market for EUAs. Speculative trading
may involve very short time periods in order to make profits within hours or days. Information on
speculative activities was difficult to obtain in any of the interviews since those are often carried
out by a different department within the same bank. According to Wallner et al. (2014), most banks
limit purely speculative trading activity given that this needs to be backed up with nearly the same
amount of equity to comply with regulatory standards for banks.

For speculative reasons, some banks have also borrowed permits from companies and re-
turned them with interest (not buying them but rather using them as speculative capital). However,
as mentioned in the interviews, this practice is not very common as the contract negotiations are
burdensome.

In physical commodity markets, one important role of banks is providing credit or project
finance to companies (IHS Consulting Services, 2013). In the case of the EU ETS, banks are part-
ners for so-called maturity swaps. In this context, a company sells permits for cash on the market
and at the same time buys a future from the exchange backed by a bank (which will only need to be
paid for at the delivery date, with the exception of margins). Through this mechanism, companies
benefit from better conditions for obtaining cash compared to the conventional credit conditions
offered by banks.

The interviewees confirmed our expectation that banks play a major role in providing risk
management to regulated companies as they are hedging partners and develop as well as offer de-
rivative products (e.g., transform standardized future contracts in more customized forwards con-
tracts). Electricity generators, in particular, buy derivatives to hedge power forward sales. They
acquire futures rather than EUAs in auctions or on the spot market due to lower capital costs and
financial liquidity restrictions. These hedges are usually carried out by dedicated trading accounts
of the electricity companies rather than the accounts of individual installations. It is attractive for
banks to serve as a hedging partner as they have access to cheap capital and can, therefore, pursue
cost-of-carry arbitrage. In other words, they buy, for example, spot from industry, hold EUAs, and
sell forwards or futures to electricity generators (cf. also KfW / ZEW 2014; KfW / ZEW, 2015)

Finally, as IHS Consulting Services (2013) noted, banks also increase competition on the
market i) directly, by trading on the market, and ii) indirectly, by supporting small and medium-sized
companies that would otherwise lack the resources to compete with large integrated multinationals.
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4.2 The Role of Banks Compared to Other Financial Intermediaries

Based on our descriptive analysis, the interviews conducted, and the literature reviewed,
we formed a number of hypotheses related to the importance (or not) of banks compared to other
financial intermediaries as a trading partner for regulated companies. This is discussed in the follow-
ing, as part of Research Question 2 (How important are banks as trading partners for different types
of regulated companies?). We expected that the decision to become active in EU emissions trading
and the choice of trading partner by a regulated company would depend on several characteristics,
such as its size?®, sector, and trading experience, and whether or not the company had a shortage or
an excess of allowances to cover its emissions (i.e., whether it was “short” or “long”).

We expected companies that are short to be more likely to become active in general (as
being short at the end of the true-up period incurs a fine), while companies that are long have less
pressure to trade.

Trading experience was approximated by a number of variables in our analysis, namely the
total number of trades (cf. Jaraité-Kazukauské and Kazukauskas, 2015), how many accounts a com-
pany holds, and whether or not it has opened a voluntary trading account. In general, we expected
that these companies would have a larger ETS business that warrants setting up a trading unit and
that they would, therefore, follow a more involved trading strategy making use of many different
trading partners, in particular exchanges and banks. However, a large number of accounts may also
reduce a company’s dependence on intermediaries (Jaraité-Kazukauské and Kazukauskas, 2015) or
external trading in general (Cludius, 2018).

We further expected regulated companies that have trading experience and are sufficiently
large to be more likely to trade at exchanges as prequalification requirements have to be met for
these marketplaces and companies that trade in other commodities (e.g., electricity, energy) to have
already met those requirements. In fact, EU allowances are often traded at the same exchanges as
energy products. However, even those companies that can trade directly at an exchange may wish to
trade more specialized products bilaterally (Section 2).

Electricity companies active in the EU ETS need to hedge their forward electricity sales.
As mentioned in the interviews, banks are—due to their financial liquidity—able to act as hedging
partners. Therefore, we expected companies active in the electricity sector to be more likely to sell
to and buy from banks than companies active in other sectors.

Due to the large variety of services they offer (Section 4.1), banks are also likely to be
important trading partners for small and less experienced companies. This also applies to brokers,
which—as mentioned in the interviews—often help small, overallocated companies bring their ex-
cess allowances to market.

e Hypothesis I: Banks are important trading partners for all companies independent of size
and experience level

e Hypothesis II: Banks are particularly important for companies active in the electricity
sector.

e Hypothesis III: Exchanges are particularly important platforms for large firms with trad-
ing experience.

3. The size of a company was measured using the maximum of its emissions during the first period in logs. We used
maximum rather than average emissions since this number is more representative of total production capacity (considering,
for example, the case where production and emissions are low due to exceptional events such as failure, etc. during a partic-
ular year). We further took the log of the maximum since we expected the relationship between this variable and the outcome
variable to be non-linear.
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e Hypothesis IV: Intermediaries other than banks and exchanges (in our analysis brokers
and traders) are particularly important for small firms with excess allowances.

Regulated companies had the largest transaction volume directly with other regulated com-
panies, followed by transactions with banks, exchanges, and brokers/traders (see Figure 3). Trans-
actions involving only financial entities represented nearly twice the volume of those transactions
involving a regulated company. The involvement of financial players in the trading activities of

regulated companies increased over time and banks were especially active in December when fu-
tures were cleared.

Figure 3: Trading partners in first period EU Emissions Trading over time
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Source: EUTL, own calculation and illustration
Notes: Data for Jan 2005 to April 2008 from the 2011-12 data download. Only external market transactions (i.e., not

related to allowance allocation, surrender, or cancellation and only between accounts belonging to two different parent
companies) are shown.

Table 2 presents summary statistics of the variables used in regression analysis: 9 % of
regulated companies sold to and 5 % bought from banks, 19 % of regulated companies sold to and
13 % bought from brokers/traders, 5 % of regulated companies sold and 6 % bought allowances via
exchanges.

We used explanatory variables related to a company’s sector based on the NACE code
applying to the majority of emissions owned by this company, its size (measured by emissions), the
number of accounts it holds, whether or not it has opened a voluntary account, whether it was short
or long and by how much (‘absolute position’) and the number of trades carried out by this company.

4.3 Regression Results

The regression results are displayed in Table 3. Because the regression “bought from bank”
did not converge using the probit model with sample selection (“Heckprobit”), results for a Heck-
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Table 2: Summary statistics of variables used in regression analysis
Obs. Mean Min Max

Sold to bank Dummy variable indicating whether any allowances 4,783 0.09 0 1
were sold to a bank

Bought from bank Dummy variable indicating whether any allowances 4,783 0.05 0 1
were bought from a bank

Sold to broker/trader Dummy variable indicating whether any allowances 4,783 0.19 0 1
were sold to a broker/trader

Bought from broker/trader Dummy variable indicating whether any allowances 4,783 0.13 0 1
were bought from a broker/trader

Sold at exchange Dummy variable indicating whether any allowances 4,783 0.05 0 1
were sold at an exchange

Bought at exchange Dummy variable indicating whether any allowances 4,783 0.06 0 1
were bought at an exchange

Traded Dummy variable indicating whether there was any 4,783 0.63 0 1
external trade

Number of trades Total number of external trades 3,002 12.70 1 2,986

Short Dummy variable indicating whether allocation < 4,783 0.27 0 1
emissions in 1* trading period

Voluntary trading account Dummy variable indicating whether firm opened an 4,783 0.04 0 1
(active) voluntary trading account

Number of accounts Total number of accounts (compulsory+voluntary) 4,783 2.41 1 216

In (maximum emissions)  Natural logarithm of maximum annual emissions in 1st 4,783 10.02 1 19
trading period (Mio. t CO,,)

In (absolute position) Natural logarithm of absolute value of net position 4,783 9.53 0 18
(allocation-emissions) (Mio. EUAs)

Electricity 4,783 0.10 0 1

Other combustion 4,783 0.53 0 1

Refineries 4,783 0.01 0 1

Iron, steel Dummy variable indicating NACE sector with highest 4,783 0.03 0 1

Cement share of emissions 4,783 0.03 0 1

Glass 4,783 0.04 0 1

Ceramics 4,783 0.16 0 1

Paper 4,783 0.10 0 1

Source: EUTL, European Commission 2014

man two-step model are shown, which allows an analysis of sample selection effects but does not
perfectly fit the 0/1 outcome variable due to its linear specification. We therefore also show results of
an ordinary probit regression, which also has to be interpreted with caution as it disregards potential
sample selection. For all “Heckprobit” specifications, as well as the ordinary probit, marginal effects
at the means of the independent variables are shown. This also applies to the selection equation.
Estimated coefficients are shown in Appendix D.

In the outcome equation results (see upper panel in Table 3), the short dummy is significant
and has the expected sign, meaning if a company was short it was more likely to buy from any of
the financial intermediaries, while if it was long, it was significantly more likely to sell to any of
the financial actors considered. For example, if a company is short the probability that it will buy
allowances at the exchange increases by 8 percentage points, while the probability that it will sell at
the exchange decreases by around 9 percentage points.

Using the logarithm of maximum emissions as a measure of the size of a company, it was
shown that larger companies were more likely to engage in trading activities with any of the finan-
cial intermediaries considered here, with one notable exception: Smaller companies (again mea-
sured by their emissions) were significantly more likely to engage in selling to a broker/trader. This
result supports Hypothesis IV that brokers (especially as buyers) are more important to the trading
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Table 3: Regression results: Probit model with sample selection

Sold to Bought from  Soldto Bought from
Sold to bank  Bought from bank  broker/trader broker/trader exchange exchange
Model Heckprob ~ Heckman Ordinary  Heckprob Heckprob ~ Heckprob  Heckprob
twostep  probit
Marginal Marginal ~ Marginal Marginal ~ Marginal ~ Marginal
effects effects effects effects effects effects
Short —0.24%** 0.09%%%  0.06%**  —0.43%%* 0.15%** —0.09%**  (.08%**
(0.04) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01)
In (maximum emissions) 0.04%** 0.03***  (,02%**  _(.02%** 0.02%** 0.01%** 0.01%***
(0.01) (0.003)  (0.002) (0.01) (0.003) (0.003) (0.003)
Number of accounts 0.001 0.001* —0.00004 —-0.001 0.003%** —-0.001 0.0002
(0.002) (0.001)  (0.0004) (0.002) (0.001) (0.001) (0.001)
Voluntary trading account 0.11%** 0.17%%%  0.04** 0.05 -0.01 0.09%#* 0.08***
(0.03) (0.02) (0.02) (0.05) (0.03) (0.02) (0.02)
Number of trades 0.001*%*  0.0005*%** 0.001**  0.001%** 0.001%*%* 0.001***  0.001***
(0.001) (0.0001) (0.0002)  (0.0005) (0.0002) (0.0003)  (0.0002)
Other combustion 0.07%** -0.01 0.02* 0.01 0.01 —0.04*** -0.004
(0.03) (0.02) (0.01) (0.03) (0.02) (0.02) (0.02)
Refineries —-0.01 —-0.02 0.001 —0.04 —-0.08 —0.14** -0.02
(0.07) (0.04) (0.03) (0.09) (0.06) (0.06) (0.04)
Iron, steel 0.06 0.003 0.03 0.01 -0.05 —0.08** -0.05
(0.05) (0.03) (0.02) (0.06) (0.04) (0.04) (0.04)
Cement 0.127%** -0.01 0.02 0.16%** 0.03 -0.03 -0.002
(0.05) (0.03) (0.02) (0.06) (0.03) (0.03) (0.03)
Glass 0.18%** 0.04 0.06%** -0.08 -0.03 -0.02 0.03
(0.04) (0.03) (0.02) (0.06) (0.03) (0.03) (0.03)
Ceramics 0.04 —0.03* -0.01 0.14%%* 0.01 0.03* 0.10%**
(0.04) (0.02) (0.02) (0.04) (0.02) (0.02) (0.03)
Paper 0.05 -0.06***  —0.03 0.02 -0.02 —0.05%* 0.04*
(0.04) (0.02) (0.02) (0.05) (0.02) (0.02) (0.02)
Selection equation (marginal effects)
In (absolute position) 0.05%** 0.05%** 0.06%** 0.05%** 0.05%** 0.05%**
(0.01) (0.005) (0.01) (0.005) (0.005) (0.005)
Short 0.24 %% 0.23%%** 0.24 %% 0.23%** 0.23%%* 0.23%%**
(0.02) (0.01) (0.02) (0.02) (0.02) (0.02)
In (maximum emissions) —0.01 —0.002 —0.004 —0.002 —-0.002 —0.002
(0.005) (0.005) (0.01) (0.005) (0.005) (0.005)
Number of accounts 0.05%** 0.05%** 0.04%** 0.05%** 0.05%** 0.05%**
(0.01) (0.005) (0.01) (0.01) (0.01) (0.01)
Other combustion -0.02 -0.03 -0.03 -0.03 —0.03 —0.03
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Refineries -0.05 -0.03 -0.03 -0.03 -0.03 —-0.03
(0.08) (0.07) (0.08) (0.08) (0.08) (0.08)
Iron, steel -0.05 -0.06 -0.06 -0.05 -0.06 -0.06
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Cement —0.14%%%  _0.14%** —0.13%%* —0.15%*%  _0.13%**  _(0.]4%**
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Glass -0.01 -0.02 -0.01 -0.02 -0.01 -0.02
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Ceramics -0.04 —0.05%* —0.04* —0.05%* —0.05%* —0.05%*
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Paper —0.08***  —0.08*** —0.08*** —0.08***  —0.08***  —(0.08%**
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
rho —0.61%** 0.27%* —0.68* 0.86%** -0.12 -0.01
p-value LR test 0.00 0.07 0.06 0.00 0.56 0.98
Observations 3,002 /4,783

(censored/ uncensored)

Source: EUTL, own estimation

Note: Data for Jan 2005 to April 2008 from the 201112 data download. Marginal effects at means of independent vari-
ables shown for Heckprobit and ordinary probit specifications, as well as selection equation results. Robust standard errors
in parentheses (***significant at the 99% level; ** significant at the 95% level; *significant at the 90% level); non-robust
standard errors for Heckman two-step selection model.
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strategy of smaller than larger companies. Hypothesis III that exchanges are more important for
larger companies is also supported. Finally, we expected that company of any size could be equally
likely to interact with banks (Hypothesis I) since they offer a wide range of services. However,
our regression results showed that larger companies (in terms of emissions) are significantly more
likely to buy from or sell to a bank than smaller companies. If, for example, the annual emissions
of a company increase by 10%, the probability to sell to a bank increases by 0.4 percentage points.

Our results cannot be compared directly to the ones of Jaraité-Kazukauské and Kazukaus-
kas (2015), who investigated what makes companies more likely to trade only indirectly. They were
also interested in whether companies use the possibility to trade internally, which is somewhat sim-
ilar to one of the regressions run by Zaklan (2013). Both papers find that larger companies (in terms
of allocation) are more likely to transfer internally. In addition, we found that these large companies
are more likely to approach a diverse range of financial players.

Jaraité-Kazukauské and Kazukauskas (2015) stated that companies with many accounts
are more likely to trade directly (i.e., not only indirectly). In our specifications, this variable is
generally insignificant indicating that the number of accounts has no significant influence on a com-
pany’s trading strategy regarding external trading partners in the financial sector. One exception
is the specification “bought from broker,” which indicates that an additional account increases the
probability to buy from a broker by 0.003.

Whether or not a company had opened a voluntary trading account is important and in-
creases its likelihood of engaging in trades with both banks (probability increased by 0.04—0.17)
and exchanges (probability increased by 0.08-0.09). Jaraité-Kazukauské and Kazukauskas (2015)
found that holding a voluntary trading account significantly increases the likelihood of trading only
with the financial sector. We further determined that the coefficients are insignificant for regressions
involving a broker. If a voluntary trading account is indeed a good proxy for trading experience, this
result supports Hypothesis III (companies with trading experience are more likely to sell or buy at
exchanges).

Hypothesis I (banks are equally important for more and less professionalized companies)
is, again, not supported, while Hypothesis IV (brokers/traders are more important for firms with
less trading experience) is supported. The number of trades has a positive effect on the predicted
probability to trade with any of the financial actors considered. This result shows that ceteris paribus
companies that are more active (in terms of transactions) are more likely to trade with many differ-
ent partners and across many trading platforms (e.g. exchanges and OTC).

The impact of the sector dummies is varied and no clear pattern emerges. Against the refer-
ence category of electricity generation, other sectors seem to be less likely to use exchanges. How-
ever, this does not hold true for ceramics. On the other hand, companies falling under the sectors of
combustion, cement and glass seem to be more likely to engage in trades with banks than electricity
providers (at least concerning the selling of allowances). Companies in the cement and ceramics
sector are also more likely to sell to a broker. We had expected electricity companies to be more
likely to engage in trades with banks (especially buying from banks) than other sectors in order to
hedge their forward electricity sales. However, this is not supported by the regression results. Thus,
Hypothesis II is not supported by the results. This may be due to the fact that some sectors are quite
heterogeneous (consider, for example, the German electricity market, which has a number of large
utility companies as well as many small ones).

Turning to the selection equation, as expected, a higher absolute amount of the allocation
position was found to have a positive effect on the decision to engage in trading. If this position in-
creases by 10%, the likelihood to engage in external trading increases by 0.005-0.006. As expected,
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companies that are short are more likely to enter the external market (probability increased by
0.23-0.24). The size of a company, measured by verified emissions, does not show up as significant
for the decision to enter the market, which is likely to be due to the fact that it is highly correlated
with the absolute position (see Table 4 in Appendix B). The higher the number of accounts, the more
likely a company is to engage in external trades. These results are also supported by the findings of
Cludius (2018).

An additional account increases the likelihood to become active on the market by 0.04—0—
05. This is in line with the results of Jaraité-Kazukauské and Kazukauskas (2015), who also found
that companies with more accounts are more likely to trade externally. Zaklan (2013) also deter-
mined that a higher level of allocation (which corresponds to a higher emissions level) increases
the probability of a company to engage in trading. He also included company characteristics such
as turnover and ownership structure (not modelled here) and found that they also have an impact on
the decision to become active in trading or not.

It should also be noted that a number of sectors (especially cement and paper) are signifi-
cantly less likely to engage in trading at all when compared to the reference category of electricity
generation, which is in line with the results of Jaraité-Kazukauské and Kazukauskas (2015).

Rho is significant in a number of the regressions, indicating that the selection process
may indeed play an important role, however, not for all of the regressions that were run. This re-
sult echoes Zaklan (2013) who did not find evidence of self-selection in EU emissions trading and
commented that this contradicts the literature on the trade of other goods. Since rho shows up as
significant in the Heckman two-step model run for the regression “‘bought from bank,” ordinary
probit results for this regression have to be interpreted with caution.

Comparing the results of the outcome equation to an ordinary probit regression, without
accounting for the selection process (Appendix C) shows that the estimated marginal effects are
very similar, both in terms of magnitude and significance. For those regressions where we estimated
a significant correlation between the error terms of the two equations, in particular “sold to broker/
trader” and “bought from broker/trader,” we discovered some differences in the magnitude and
significance of coefficients. In the ordinary probit regression “sold to broker,” the coefficient on the
logarithm of maximum emissions is no longer significant (while owning a voluntary trading account
becomes marginally significant). This indicates that ex-ante smaller firms are more likely to sell to a
broker (taking the selection process into account), while among those companies that did trade small
and large companies are equally likely to sell to a broker.

In the ordinary probit regression “bought from broker,” the sector dummy on cement be-
comes significant, indicating that ex-ante companies in the cement sector are not significantly more
likely to buy from a broker than electricity companies, while this does hold for the subset of com-
panies that did trade. The estimated coefficients on these variables are therefore likely to be affected
by the unobservable variables driving the selection process in these two cases.

5. CONCLUSION AND POLICY IMPLICATIONS

This paper analyses the role of banks in EU emissions trading using both descriptive and
regression analysis on data from the EUTL, as well as semi-structured interview techniques. It
contributes to the literature by discovering which roles banks play in (EU) emissions trading and
investigating their importance as trading partners for regulated companies—and how this differs
from other non-regulated entities.

Copyright © 2020 by the IAEE. All rights reserved.



292 / The Energy Journal

First, we showed the significant involvement of banks in overall transactions and that this
involvement had been increasing since the start of the scheme until at least 2013 (the end of our anal-
ysis timeframe). We also identified more than ten different roles of banks ranging from ETS-specific
roles such as directly managing accounts of regulated companies, aggregating allowance flows, and
providing swaps for Kyoto units to more general roles banks also play in other commodity markets,
for example, acting as an intermediary or hedging partner, or providing easy access to cash to reg-
ulated companies.

Second, our regression analysis indicates that different types of regulated companies inter-
act with financial players to differing degrees and that this is determined by certain company-spe-
cific characteristics. While larger companies with trading experience are more likely to interact with
many different financial players in particular banks or exchanges, smaller, less professionalized
companies are more likely to follow a single trading strategy and interact with brokers (in particular,
when selling allowances).

Many emissions trading schemes operating today have allowed more or less unfettered
participation of non-regulated entities in trading. This applies to the Californian system (Carbon
Market Institute 2012a), where auction results show that financial players are active participants,
such as Morgan Stanley or the Royal Bank of Canada (ARB, 2016), as well as the New Zealand
scheme (Carbon Market Institute, 2012b). In their report on the SO, trading scheme, Schmalensee
et al. (1998) reported the involvement of three market makers. South Korea is an exception to the
rule (ICAP, 2018), while in China the situation is slightly different since financial activities are con-
trolled by the state to a larger extent (exchanges are state-controlled).

In conjunction with the experience from other ETS, our findings are thus important for
policy makers developing new carbon markets and deciding what entities should be allowed to
participate. The positive contribution of banks to market liquidity—in particular at the start of an
ETS—seems to be undisputed. In fact, the absence of financial players from the South Korean
scheme is one of the reasons why traded volumes in this market are very low (Thomson Reuters,
2016) and has prompted the introduction of a market maker in the scheme (ICAP, 2018). As liquidity
on the market is most important when the share of auctioned allowances is low, one option could be
to allow government-owned banks as market makers at the beginning or to phase-out the involve-
ment of non-regulated entities over time. However, the latter may be not attractive to banks, as their
involvement would only be temporary.

The substantial losses in tax income due to VAT fraud in EU emissions trading, do, how-
ever, highlight that allowing non-regulated companies to participate in the scheme can increase
the risk for market abuse. It is, therefore, vital to stress the importance of effective regulation and
market oversight, which has been called for not only in the context of the EU ETS, but also other
emission trading systems (Cutter et al., 2011; ICAP, 2013; Monast, 2010; Prada, 2010). In the EU,
MiFID II came into force in January 2018. In contrast to MiFID I, which only regulated derivate
markets, MiFID II also applies to the spot market and thus strengthens market oversight of EUA
trading. While banks fall under this new regulation, other service and trading companies also active
in EU emissions trading do not. It may, therefore, be necessary to also strengthen other forms of
market oversight, such as stricter checks on the identity and previous records of participants in EU
emissions trading (Cutter et al., 2011) in order to ensure that no new forms of market abuse emerge.

There are many areas for further research. First, we have only analyzed data up to April
2014 and, therefore, only for the first year of the third trading period. We were unable to see the
impact of a potential pull-out of banks out of the EU ETS prompted by the new regulations, nor
were we able to fully analyze changes in the role of banks due to the increasing amount of auctioned
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allowances or in the face of rapidly rising EUA prices in 2018. Furthermore, it would be interesting
to investigate in greater depth how a company chooses with whom to trade allowances and how the
specific type of trade (e.g., volume, level of standardization, or aim) influences this choice. A further
interesting point is the political economy related to the lobbying activities of banks in the context of
regulation of general financial and emissions markets (e.g. the fact that trading under the EU ETS is
governed by general financial market regulations rather than individual rules). Those topics, as well
as the effect of the rising share of renewables in electricity markets, which impacts hedging demand
and in turn the demand for banks’ services in this field, are promising areas for further research.
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APPENDIX A: LIST OF QUESTIONS USED IN SEMI-STRUCTURED INTERVIEWS

. What was the bank’s main strategy/main motivation in participating in the EU ETS?
. What roles, in general, did banks play in the EU ETS market?

. Did they play a special role with regard to Kyoto units?

. Did they increase liquidity?

. Did they increase volatility?

What were the roles of other players?

Did your bank open many accounts in different EU registries?

On which exchanges was your bank active?

Did the roles and participation of banks change over time?

What was the role of banks in the beginning and what is it today?

I R SR S

_.
e

APPENDIX B: CORRELATION TABLE OF INDEPENDENT VARIABLES

Table 4 Correlation table of independent variables—All companies (n=4783)

Number of In (maximum In (absolute

Traded Short Has PHA accounts emissions) position)
Traded 1
Short 0.18 1
Has PHA 0.15 0.01 1
Number of accounts 0.12 0.00 0.46 1
In (maximum emissions) 0.21 -0.03 0.33 0.37 1
In (absolute position) 0.23 -0.21 0.30 0.32 0.72 1
Electricity 0.07 —-0.01 0.13 0.12 0.16 0.19
Other combustion 0.01 —-0.04 -0.02 -0.04 —-0.09 —-0.05
Refineries 0.04 0.01 0.08 0.05 0.17 0.13
Iron, steel 0.01 0.02 -0.01 0.00 0.11 0.07
Cement 0.00 0.01 0.01 0.03 0.19 0.11
Glass 0.02 0.00 -0.01 0.00 0.04 0.02
Ceramics -0.07 -0.02 -0.07 -0.05 -0.20 -0.19
Paper -0.02 0.08 —-0.03 -0.02 -0.04 -0.05

Source: EUTL, own calculation

Table 4 shows the correlation among independent variables for all companies. It is note-
worthy that having a PHA is correlated with being larger (in terms of emissions and number of ac-
counts) and operating in the electricity, refineries, or cement sector. Furthermore, higher emissions
are correlated with the absolute allocation position and the number of accounts held.
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Table 5: Correlation table of independent variables—Active companies (n=3002)

Number of  In (maximum In (absolute

Number of trades Short Has PHA  accounts emissions) position)
Number of trades 1
Short 0.02 1
Has PHA 0.38 -0.02 1
Number of accounts 0.53 —0.03 0.45 1
In (maximum emissions) 0.27 —0.11 0.36 0.40 1
In (absolute position) 0.24 -0.38 0.32 0.34 0.75 1
Electricity 0.15 -0.03 0.14 0.13 0.20 0.22
Other combustion —-0.05 —0.02 —-0.02 —0.06 —0.11 —0.08
Refineries 0.06 0.01 0.08 0.04 0.19 0.14
Iron, steel -0.01 0.03 —0.01 0.00 0.12 0.08
Cement 0.00 —-0.01 0.01 0.04 0.19 0.13
Glass —-0.02 -0.01 -0.02 0.00 0.04 0.01
Ceramics —0.05 0.01 —0.08 —0.06 -0.22 -0.20
Paper —0.03 0.05 —0.03 —0.02 —0.05 —0.07

Source: EUTL, own calculation

Table 5 shows the correlation of independent variables for all companies trading in that
period. In addition to the observations made for all companies (Table 4), it is shown that the number
of trades is positively related to having a PHA and to the number of accounts a company owns.

APPENDIX C: ORDINARY PROBIT REGRESSION

Table 6: Regression results: Probit model without sample selection

Bought from Sold to Bought from Sold to Bought from

Sold to bank bank broker/trader ~ broker/trader exchange exchange
Marginal effects
Short —0.13%** 0.06%** —0.35%** 0.17%** —0.07%** 0.08***
(0.01) (0.01) (0.02) (0.02) (0.01) (0.01)
In (maximum emissions) 0.04%** 0.027%** —0.0002 0.01** 0.01%*** 0.01%**
(0.004) (0.002) (0.01) (0.004) (0.002) (0.002)
Number of accounts 0.0017 —0.00004 0.001 0.003** —-0.0005 0.000
(0.001) (0.0004) (0.001) (0.001) (0.0005) (0.001)
Has PHA 0.08%** 0.04** 0.09* —0.02 0.08*** 0.08***
(0.02) (0.02) (0.04) (0.04) (0.02) (0.02)
Number of trades 0.001%* 0.001%** 0.001** 0.001%** 0.001*** 0.001***
(0.0004) (0.0002) (0.0004) (0.0002) (0.0002) (0.0002)
Other combustion 0.05%** 0.02* —0.001 0.02 —0.04%** —0.004
(0.02) (0.01) (0.03) (0.03) (0.01) (0.02)
Refineries -0.02 0.001 -0.06 -0.10 —0.12%** -0.02
(0.04) (0.03) (0.08) (0.08) (0.05) (0.04)
Iron, steel 0.03 0.03 —-0.02 —0.05 —0.08%** —-0.05
(0.03) (0.02) (0.06) (0.05) (0.03) (0.04)
Cement 0.05%* 0.02 0.09%* 0.10%* —0.03 0.00
(0.03) (0.02) (0.05) (0.05) (0.02) (0.03)
Glass 0.12%* 0.06%** —0.09* —-0.03 —-0.02 0.03
(0.03) (0.02) (0.05) (0.04) (0.02) (0.03)
Ceramics 0.01 -0.01 0.11%** 0.04 0.03 0.10%**
(0.03) (0.02) (0.03) (0.03) (0.02) (0.02)
Paper 0.02 —-0.03 —-0.02 0.002 —0.04** 0.04**
(0.03) (0.02) (0.04) (0.03) (0.02) (0.02)
Observations 3002

Source: EUTL, own estimation

Note: Data for Jan 2005 to April 2008 from a 2011-12 data download. Marginal effects at means of independent variables
shown. Robust standard errors in parentheses (***significant at the 99% level; ** significant at the 95% level; *significant
at the 90% level)
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APPENDIX D: REGRESSION RESULTS: ESTIMATED COEFFICIENTS

Table 7: Regression results: Probit model with sample selection—Estimated coefficients

Sold to Sold to Bought from  Soldto  Bought from
bank Bought from bank  broker/trader broker/trader exchange  exchange
Model Heckprobit Heckman Ordinary  Heckprob Heckprob ~ Heckprob  Heckprob
twostep probit
Short —0.86%**  0.09%*¥*  0.56%**  _].09%*** 0.68%** —0.68*** 0.64%**
(0.08) (0.01) (0.08) (0.08) (0.05) (0.10) (0.09)
In (maximum emissions) 0.14%%%  (.03***  (.18*%** —0.05%* 0.07%%* 0.05* 0.07***
(0.04) (0.00) (0.02) (0.03) (0.01) (0.03) (0.03)
Number of accounts 0.002 0.001* —0.0004 —-0.002 0.02%** —0.005 0.002
(0.01) (0.0007)  (0.004) (0.004) (0.01) (0.004) (0.004)
Voluntary trading account 0.41%%*% Q. 17*** 0.36%** 0.12 —0.03 0.72%** 0.65%**
(0.13) (0.02) (0.15) (0.14) (0.14) (0.15) (0.16)
Number of trades 0.005%*  0.0005***  0.005%** 0.003** 0.003%** 0.006***  0.005%***
(0.002)  (0.0001)  (0.002) (0.001) (0.001) (0.002) (0.001)
Other combustion 0.26%** —0.01 0.21%* 0.02 0.06 —0.32%** —0.03
(0.10) (0.02) (0.11) (0.08) (0.08) (0.11) (0.13)
Refineries —-0.04 -0.02 0.01 —0.11 —0.38 —1.08*** —0.18
(0.25) (0.04) (0.26) (0.24) (0.27) 0.41) (0.34)
Iron, steel 0.23 0.00 0.28 0.03 -0.24 —0.65%** -0.42
(0.18) (0.03) 0.21) (0.16) (0.16) (0.25) (0.29)
Cement 0.44%** -0.01 0.16 0.42%%% 0.16 -0.24 -0.01
(0.17) (0.03) (0.19) (0.15) (0.15) (0.23) (0.23)
Glass 0.64%%* 0.04 0.52%%* -0.20 -0.14 -0.19 0.27
(0.15) (0.03) (0.18) (0.15) (0.15) (0.20) (0.20)
Ceramics 0.15 —0.03* —0.07 0.35%** 0.06 0.23* 0.77%**
(0.14) (0.02) (0.18) (0.09) (0.10) (0.14) (0.15)
Paper 0.19 —0.06%** -0.28 0.05 -0.07 —0.37%* 0.34*
(0.14) (0.02) (0.20) (0.12) (0.11) (0.18) (0.16)
Constant —2.31FFx - _Q28%FK  _FRTHFHE(.61FFF —2.20%** —1.73%** 2.61%%*
(0.62) (0.05) (0.28) 0.41) —0.17) (0.42) (0.43)
Selection equation
In (absolute position) 0.17%%% Q. 15%** 0.17%*%* 0.15%** 0.15%*%* 0.15%**
(0.02) (0.01) (0.01) (0.01) (0.02) (0.02)
Short 0.75%** (. 75%** 0.74%** 0.74%** 0.75%** 0.75%**
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
In (maximum emissions) —-0.02 —-0.01 —-0.01 -0.01 —-0.01 -0.01
0.02 0.02 0.02 0.02 0.02 0.02
Number of accounts 0.16%**  (.17%** 0.13%** 0.17%** 0.17%** 0.17%**
(0.03) (0.02) (0.03) (0.02) (0.02) (0.02)
Other combustion -0.08 -0.09 -0.08 -0.10 -0.09 —-0.09
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07)
Refineries -0.15 -0.09 -0.09 —0.09 —0.09 —0.09
(0.25) (0.23) (0.25) (0.26) (0.26) (0.26)
Iron, steel —0.17 —0.18 -0.20 —0.16 —0.18 —0.18
(0.13) (0.14) (0.13) (0.13) (0.13) (0.13)
Cement —0.43%¥% (). 44%%* —0.40%** —0.47%** —0.43%*%  _(.44%**
(0.13) (0.13) (0.13) (0.13) (0.13) (0.13)
Glass -0.04 -0.05 -0.03 -0.05 -0.05 -0.05
(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Ceramics -0.14 —0.15* —0.14* —0.15* —0.15* —-0.15*
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)
Paper —0.25%%* (. 27%** 0.25%** —0.27%** 0.27%** 0.27%**
(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)
Constant —1.43%¥% ] 40%** 1.48%** —1.40%** —1.40%** 1.40%**
(0.16) (0.15) (0.16) (0.15) (0.16) (0.16)
rho —0.61%**  0.27** —0.68* 0.86%** —-0.12 -0.01
p-value LR test 0.00 0.07 0.06 0.00 0.56 0.98
Observations 3002 /4783
(censored/ uncensored)

Source: EUTL, own estimation
Note: Data for Jan 2005 to April 2008 from a 2011-12 data download. Robust standard errors in parentheses (***sig-
nificant at the 99% level; ** significant at the 95% level; *significant at the 90% level); non-robust standard errors for

Heckman two-step selection model
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Table 8: Regression results: Probit model without sample selection—Estimated coefficients

Bought from Sold to Bought from Sold to Bought from
Sold to bank bank broker/trader  broker/trader exchange exchange
Short —0.78%** 0.56%** —1.06%** 0.59%** —0.66%** 0.64%**
(0.09) (0.08) (0.06) (0.05) (0.09) (0.07)
In (maximum emissions) 0.21%** 0.18%*** —0.001 0.04** 0.06%** 0.07%**
(0.03) (0.02) (0.02) (0.02) (0.02) (0.02)
Number of accounts 0.010 —-0.0004 0.003 0.01%* —-0.004 0.002
(0.01) (0.004) (0.003) (0.00) (0.004) (0.004)
Has PHA 0.51%** 0.36%* 0.26* —-0.09 0.74%** 0.65%**
(0.14) (0.15) (0.14) (0.14) (0.14) (0.15)
Number of trades 0.005%* 0.005** 0.002** 0.003%** 0.006*** 0.005%**
(0.002) (0.002) (0.001) (0.001) (0.002) (0.001)
Other combustion 0.20%#* 0.21%* —-0.003 0.08 —0.32%** -0.03
(0.11) 0.11) (0.08) (0.09) (0.11) (0.13)
Refineries -0.10 0.01 —0.19 -0.35 —1.09%** —0.18
(0.25) (0.26) (0.25) (0.28) 0.41) (0.34)
Iron, steel 0.19 0.28 -0.05 -0.20 —0.66%** —0.42
(0.20) 0.21) 0.17) (0.18) (0.25) (0.29)
Cement 0.33* 0.16 0.28* 0.34%* -0.26 —0.01
(0.18) (0.19) (0.16) (0.16) (0.22) (0.22)
Glass 0.70%** 0.52%** —0.29* -0.12 -0.19 0.27
(0.16) (0.18) (0.16) (0.16) (0.20) (0.20)
Ceramics 0.09 —-0.07 0.32%** 0.14 0.22 0.76%**
(0.15) (0.18) (0.10) 0.11) (0.14) (0.14)
Paper 0.13 -0.28 —0.07 0.01 —0.39%* 0.34%%*
(0.15) (0.20) (0.12) (0.12) (0.18) (0.15)
Constant —3.61%%* —3.87%** —0.34* —1.55%** —1.90%** —2.62%**
(0.31) (0.28) (0.18) (0.19) 0.27) (0.26)
Observations 3002

Source: EUTL, own estimation
Note: Data for Jan 2005 to April 2008 from a 2011-12 data download. Robust standard errors in parentheses (***signifi-
cant at the 99% level; ** significant at the 95% level; *significant at the 90% level)
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The TAEE is pleased to announce that our leading publications exhibited
strong performances in the latest 2018 Impact Factors as reported by

Clarivate. The Energy Journal achieved an Impact Factor of 2.456 while
Economics of Energy & Environmental Policy saw an increase to 2.034.

1-"' Both publications have earned SCIMago Journal Ratings in the top quartile
for Economics and Econometrics publications.

IAEE wishes to congratulate and thank all those involved including authors,
editors, peer-reviewers, the editorial boards of both publications, and to you, our readers and
researchers, for your invaluable contributions in making 2018 a strong year. We count on your
continued support and future submission of papers to these leading publications.



