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The EU Emission Trading Scheme — Allocation patterns and trading flows

Claudia Kettner ', Daniela Kletzan-Slamanig’, Angela Képpl”

Abstract

The EU Emission Trading Scheme (EU ETS) that covers emitters from industry and the energy sector
representing 40% of the EU’s total greenhouse gas emissions is the biggest implementation worldwide of a cap-
and-trade scheme. The EU ETS has been the core instrument of European climate policy since its start in 2005.

Based on a database comprising more than 10,000 installations in 26 EU Member States, this paper provides a
thorough analysis of the performance of the EU ETS in the period 2005 to 2010. In the first part, we analyse
allocation patterns — i.e. the stringency of allocation caps and distribution issues — on Member State and sector
level comparing the results of the EU ETS pilot phase and the first three years of the Kyoto phase. In the second
part of the paper, we assess trading flows of European Allowance Units (EUAs) between Member States
comparing the results for the first and second trading period. Furthermore, we analyse the use of credits from
flexible mechanisms — Certified Emission Reductions (CERs) from CDM projects and Emission Reduction
Units (ERUs) from JI projects — that installations may surrender since the beginning of the second trading period
on country level.
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1 Motivation

The EU Emission Trading Scheme (EU ETS) for industry and electricity and heat generation covers about 40%
of total EU greenhouse gas emissions (60% of EU CO, emissions) and is the biggest implementation of a cap-
and-trade mechanism worldwide. It is both a milestone in European climate policy and a strong incentive for
starting similar activities in other regions of the world.

In the ETS pilot phase (2005 - 2007), however, substantial over-allocation of emission allowances in most EU
Member States occurred and the overall emission cap was not stringent. Because of a more active role of the
European Commission in the approval process of the Member States’ National Allocation Plans for the second
ETS period, the cap was binding in 2008 with verified emissions exceeding allocated allowances on aggregate
by 8% (see Kettner et al., 2010). In the course of the economic crisis a strong decline in (EU ETS) emissions
which mirrored the economic downturn occurred. As a result, in 2009 again a lose cap was observed.

The stringency of the national emission caps is one determinant of trading flows between countries. Countries
that are short of allowances will either import allowances or borrow allowances — i.e. surrender allowances for
compliance issued for the following trading year. Countries with a surplus of allowances will generally be
exporters of allowances.

In this paper we present a thorough analysis of allocation patterns and trading flows in the EU ETS. We start by
presenting the methodology and data sources for our analysis. Subsequently, we present the indicators for the
stringency of the caps and the trading flows highlighting differences between the first and the second trading
phase. The last section concludes.

2 Methodology

Installations covered by the EU ETS need to have an account at their national registries, which record the
allocation and verified emissions per installation. Data collected by national registries are transferred to the
European registry, the Community Independent Transaction Log (CITL).

Since April 2011, data on verified emissions and allocated allowances of installations for the EU ETS pilot phase
(2005 - 2007) and the first three years of the second trading period (2008 and 2010) are available at the CITL.
Using information from National Allocation Plans, a database was set up assigning the installation data to
sectors. In addition to data on allocated allowances and verified emissions the CITL contains data on the
allowances surrendered by an installation for compliance. In the “operator holding accounts”, the originating
countries of the allowances surrendered by each installation are collected.

2.1  Analysis of allocation patterns

The data analysis is performed for the pilot phase and the first three years of the second trading period. The
analysis of allocation patterns is based on the indicators developed by Kettner et al. (2008):

o the short or long position of an installation as the difference between allocated and verified emissions of
an installation

e the gross long position of a country or a sector as the sum of all long positions of installations in a
country or a sector

e the gross short position of a country or a sector as the sum of all short positions of installations in a
country or a sector

o the net long position of a country or a sector as the difference of gross long positions and gross short
positions of a country or a sector if this difference is positive

o the net short position of a country or a sector as the difference of gross long positions and gross short
positions of a country or a sector if this difference is negative



With these four indicators (gross long, gross short, net short and net long) the differences between allocated
allowances and actual emissions — the allocation discrepancies — are assessed on Member State, sector and
installation level.

2.2 Analysis of trading flows

Based on data from the CITL operator holding accounts we perform an analysis of the trading flows within the
EU ETS. For each installation we collect data on the allowances surrendered in the period 2005 to 2009 by
originating country. These include the number of EUAs surrendered in the first and the second trading period as
well as the number of project based credits — Certified Emission Reductions (CERs) from CDM projects and
Emission Reduction Units (ERUs) from JI projects — surrendered for compliance in the second trading period.

The allowances surrendered are then aggregated on country level by summing up the installation results. Based
on these data, we analyse the share of imported EUAs as well as of CERs and ERUs in surrendered allowances.'
Furthermore, we assess the exports of EUAs, CERs and ERUs exports surrendered by another country. With
respect to EUA trade we derive the following indicators for each of the EU Member States:

e the net exports of EUAs as the difference between EUA exports and imports if this difference is
positive, and

e the net imports of EUAs as the difference between EUA exports and imports if this difference is
negative.

3 Allocation patterns in the EU ETS

The Commission guidelines for the National Allocation Plans (COM 2003/830) aimed at setting a uniform
framework for the Member States in their preparation of the first National Allocation Plans. Assuming that all
countries had a similar interpretation of the EU guidelines, one had anticipated more or less congruent National
Allocation Plans that exhibit similar stringencies of allocation caps. One had therefore expected that allocation
discrepancies, the difference between allocated EU Allowances (EUAs) and verified emissions, at least for the
EU-15 would not substantially differ between countries. This hypothesis was not supported by previous analyses
of empirical data on emissions and allocation (Kettner et al. 2008; Ellerman et al. 2010). For 2008 and 2009 even
larger variations in allocation discrepancies are found compared to the pilot phase.

The following analysis includes data on allocated allowances and verified emissions for the period 2005 to 2010
for 26 EU Member States. Bulgaria is not included in the analysis as data on verified emissions are not yet
available. For Romania which joined the EU ETS in 2007 data for the first trading period are based on 2007
values instead of 2005 - 2007 averages.

3.1  Stringency of the EU wide cap

In the pilot phase and the second trading period the overall cap of the EU ETS is the result of the national
emission caps set by Member States in their National Allocation Plans. In the ETS pilot phase (2005 - 2007)
substantial over-allocation of emission allowances was observed in most EU Member States and the overall EU
emission cap was not stringent in any year. Due to rising emissions in the EU ETS over the period 2005 to 2007
the surplus of allowances or the net long position declined, however, from year to year: While the EU ETS was
in a net long position of 3.5% in 2005, for 2006 and 2007 a net long position of 1.3% and 0.8% respectively was
observed (Figure 1).

! An analysis of intra-country trade and the effective transaction volume is not possible based on the CITL operator holding accounts.



Figure 1. Stringency of the EU-wide cap
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For the second trading phase the European Commission took more influence in the Member States’ National
Allocation Plans. Most proposed national caps had to be adjusted downwards by the Member States after the
European Commission’s review process. With cuts of 47% to 56% the Baltic States faced the strongest cuts (see
Capoor and Ambrosi, 2008). For 2008, total allocated allowances were reduced by 285 Mt (14%) compared to
the first trading phase (from 2,085 Mt to 1,800 Mt). EU ETS emissions, in contrast, only showed a minor decline
of 5% between 2007 and the second trading phase (from 2,063 Mt to 1,958 Mt). For 2008 the overall EU cap
was binding with verified emissions exceeding allocated allowances on aggregate by 8.8%. Under the
assumption of a regular development of economic growth and production activities this would suggest an
increased incentive for emission abatement measures resulting from the cap and rising allowance prices. For
2009, however, a totally different picture was observed: The unexpected exogenous shock of the economic crisis
to the sectors/installations in the trading system translated into a sharp drop in verified emissions. Allocation
again exceeded verified emissions showing a net long position of 4.1%. For 2010 emissions moderately
increased, but allocated allowances still exceeded verified emissions by 2.9%.

3.2 The Member States evidence

The Member States’ shares in total allocated allowances depend on both the size and the industry structure of the
countries. With a share of 23% of total EU allocated allowances an outstanding share accrues to Germany which,
together with Poland, Italy and the UK, accounts for more than half of the emissions covered by the EU ETS
(see Table A-1 in the Appendix).

In Figure 2 the long and short positions by countries in the first and second trading phase are compared. As
indicated in the figure, the market on aggregate was in a net long position in the first trading period. In the period
2005 to 2007 on average 2,085 Mt p.a. were allocated, but only 2,044 Mt of emissions were verified. On average
over the three years, the market was long with 41 million of EUAs corresponding to 2.0% of allocated
allowances. This net long position is the balance of a 239 Mt (11.5%) gross long position, the relative amount of
allowances allocated to installations above their verified emissions, and a 198 Mt (9.5%) gross short position, the
relative amount of allowances below their verified emissions. As indicated in Figure 2, only six out of the 26
countries were in a short position up to 18.7% (Ireland) in the first trading period. The remaining 19 countries
were long up to 43.4% (Lithuania). The highest absolute net short position was realised in the UK with 36 Mt,
the highest absolute net long results in Poland with 29 Mt.

In the first three years of the second trading phase the EU ETS on aggregate was in a net short position of 0.6%
or 10 Mt. This was the result of a 310 Mt (17.2%) gross short position and a 299 Mt (16.6%) gross long position.
Nine out of the 26 countries were in a net short position, the remaining 17 countries exhibited a net long



position. The highest relative net long position showed for Slovakia with 30%, the highest absolute net long
position showed for Romania with 20 Mt. The highest percentage net short position accrued to the UK with
17%, the highest absolute net short position accrued to Germany with 57 Mt.2

Figure 2 shows that between the pilot phase and the first years of the Kyoto period substantial changes in
allocation discrepancies can be observed for several Member States: In the first trading phase the New Member
States generally exhibited higher net long positions than the EU-15 and only one of the New Member States
(Slovenia) but five EU-15 countries were in a net short position. In the second trading phase these regional
differences largely disappeared as a result of the Commission’s intervention in National Allocation Plans. The
Baltic States for instance showed the highest net long positions in the first trading period. This changed
significantly in the second trading phase. Lithuania’s net long position declined from 43.4% in the first trading
period to 18.2% in 2008/09; the Latvian net long position fell from 27.5% to 12.2%. The 29.0% net long position
of Estonia changed into a net short position of 3.2%. Developments in the Baltic States reflect that these
countries faced the most severe cuts in allocation caps (47% - 56%) in the Commission review of National
Allocation Plans for the second trading phase (Capoor and Ambrosi, 2008)3.

Figure 2 also illustrates to which extent the net long or the net short position is influenced by the gross long and
gross short positions of the countries. In the second trading phase differences between gross and net positions
exceeded those of the first trading period. This points at larger national allocation discrepancies on installation
level. Evidence from the years 2005 and 2006 showed that National Allocation Plans created substantial
inequalities as to the allocation positions both on a country and installation level (Kettner et al., 2008). The
analysis presented in this paper suggests that this proves even more true for the first three years of the second
trading period as inequalities between countries and sectors were increasing.

2 The aggregate figures for the second trading phase counterbalance differences between 2008 and the following two years (see Table A - 2
in the Appendix). In 2008 15 countries were in a net short position due to the more stringent caps demanded by the Commission. Due to the
fall of emissions in the course of the economic crisis in 2009 only five out of the 26 countries were in a net short position. In 2010 a
moderate increase of emissions was observed but still in 19 countries the caps were not binding.

3 For the second trading period Member States’ National Allocation Plans were cut by 10.4% in the Commission review. Only the caps of
four countries (Denmark, France, Slovenia and UK) were not revised. Caps proposed by the new Member States were most strongly
corrected downward (see e.g. Capoor and Ambrosi 2008). Nevertheless, in first instance the cuts in the national caps of Poland and Estonia
demanded by the Commission were annulled by a judgment of the Court of 23 September 2009 (Case T-183/07 EC Commission v Poland
(2009), Case T-263/07 EC Commission v Estonia (2009)).



Figure 2. Long and short positions by countries in the first trading phase (left) and in the second trading phase
(right).
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Source: CITL, authors’ own calculations.

The net positions of the countries do not only reflect differences in the stringency of the national caps but also
differences in abatement activities. Based on an analysis of economic activity, carbon intensity and energy
intensity, Ellerman et al. (2010) estimate abatement in the pilot phase to amount to 210 Mt. Abatement is found
to be significantly higher in the old Member States who account for 80% of emission abatement. Anderson and
di Maria (2011) analyse abatement and over-allocation in the ETS pilot phase in a dynamic panel data model.
Using data on historical CO, emissions, economic activity, electricity prices and climate factors they find a net
abatement of 173.5 Mt (8% of allocated allowances) for the first trading period.

3.3 The sectoral evidence

In addition to the country level, the sectoral allocation discrepancies are assessed. Installations were assigned to
99 el bR 13 tE N3 bR N3 9% ¢

the sectors “power and heat”, “iron and steel”, “cement and lime”, “refineries”, “pulp and paper”, “ceramics”,
“glass” and “remaining industries” based on National Allocation Plans.

The sector “power and heat” dominates the EU ETS in both trading phases. In the pilot phase (2005 - 2007)
more than 50% of allowances were allocated to this sector. The sectors “iron and steel” and “cement and lime”
each accounted for 9% of total EU allocated allowances. In the second trading phase, the power and heat sector’s
share declined by 5% compared to the pilot phase. In contrast the shares of the other sectors showed a slight
increase, especially the sectors “iron and steel” and “cement and lime” (see Table A - 3 in the Appendix).

Both in the first and second trading phase “power and heat” was the only sector in a net short position, i.e. only
in this sector verified emissions on average exceeded allocated allowances. The net short position was even more
pronounced in the second trading phase (-20% compared to -5%) again showing the impact of the European



Commission’s revision of National Allocation Plans. All other sectors showed a rather pronounced net long
position. In both trading phases, the highest net long position showed for “ceramics” and “iron and steel” (see
Figure 3). These findings also hold for all years of the second trading phase. It has to be emphasised that the net

long positions of the sectors “cement and lime”, “ceramics” and “iron and steel” even in 2008 exceed the net
long positions of the first trading phase (2005 to 2007) (see Table A - 4 in the Appendix).

Figure 3. Long and short positions by sectors in the first trading phase (left) and in the second trading phase
(right).
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All other sectors showed a rather pronounced net long position. In both trading phases, the highest net long
position showed for “ceramics” and “iron and steel”. Sectoral differences in allocation patterns were analysed in
various ex-ante and ex-post studies. Kolshus and Torvanger (2005) showed sectoral differences in the allocation
of allowances motivated by competitiveness concerns differentiating between sectors not exposed to
international competition (electricity, district heating, energy, cogeneration, power, heat and steam), and sectors
exposed to international competition (refineries, iron and steel, cement, glass, lime, ceramics, pulp and paper and
others). Ellerman et al. (2007) concluded that most Member States allocated fewer certificates to the energy
sector not only because of competitiveness issues — i.e. the sector’s opportunities to pass costs on the consumers
— and relatively high abatement potential of the sector. These considerations are also taken up in the new ETS
directive (Directive 2009/29/EC) with respect to different allocation provisions for sectors exposed to carbon
leakage.

4  Trading flows in the EU ETS

In addition to allocation patterns in the EU ETS we assess trading flows of allowances between Member States.
An analysis of EUA imports and exports in the first trading years has also been performed by Trotignon and
Delbosc (2008) and Trotignon and Ellerman (2009). We extend this analysis on the one hand to the first two
years of the second trading phase highlighting differences between the two trading phases. On the other hand, we
assess the use of credits from flexible mechanisms that installations may surrender since the beginning of the
second trading period on country level.4

4.1  Database and definitions

For the assessment of trading flows, a different database than for the analysis of long and short positions is used
that covers the period from 2005 to 2009. In contrast to the previous analysis based on a sample of installations

4 For an analysis of sectoral CER imports in the period 2008/2009 see Trotignon (2011).



for which data on verified emissions and allocated allowances was available for all years, now all installations
are included in the database. This rests on the fact that only information on the originating registry of the
surrendered EUAs, but not on the installation to which the allowances were initially allocated is available.
Therefore it is not possible to isolate the sample installations.

For the analysis of allowances we use the following terms: Imported allowances are defined as allowances
surrendered by an EU Member State originating from another registry. Exported allowances in turn are defined
as allowances exported by one country and surrendered in another country. The analysis of trading flows hence
may only include allowances that have been surrendered for compliance. Imports and exports of allowances that
were not surrendered but banked by the installations cannot be considered due to data availability.

4.2  EUA trading

Figure 4 shows the largest exporters and importers of EUAs in the first and the second trading phase. On average
over the first trading period (2005 — 2007) 120 million of EUAs originating from another registry were used for
compliance every year. The surrender of foreign EUAs continuously increased over the first trading period (see
Tables A - 5 — A - 7 in the Appendix) suggesting an increase in trading activity as agents accustomed to the new
market. In 2005 net flows of allowances amounted to 34.6 million. In 2006 and 2007 the net trading flows
increased to 85.1 million and 240.3 million respectively. In the second trading phase, the annual net flows of
allowances have significantly increased compared to the first trading period: Net flows of EUAs peaked in 2009
at 183.5 million and were approximately 143 million in 2008 and 2010 (see also Tables A -8 — A - 10 in the
Appendix).

Figure 4 illustrates the largest net exports and imports of EUAs in the first and the second trading phase. In the
first trading period the highest country shares in EUA imports accrued to the Netherlands (6.7 million), Italy
(14.5 million), Spain (16.2 million), Germany (19.0 million) and the UK (43.9 million). In addition to these
countries, in the second trading period also Belgium and Norway show high EUA imports.

The largest exporters of EUAs in the first trading period are Germany (9.2 million), the Netherlands
(11.3 million), the Czech Republic (11.3 million), France (15.4 million) and Poland (18.9 million). In the second
trading phase a large share in EUA exports accrues also to Spain and the UK. Germany’s share in EUA exports
has increased as well. In contrast, EUA exports from France and Poland have significantly declined (see also
Table A - 11 and Table A - 12 in the Appendix).

Figure 4. EUA exports (left) imports (right) in million
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Source: CITL, authors’ own calculations.

Figure 5 shows the EUA exports and imports by countries as a share of the countries’ surrendered allowances. In
the first trading period 16 countries were net exporters of EUAs, the remaining eight countries were EUA net
importers. The Baltic States showed the highest relative net exports of EUAs of up to 64% for Lithuania. The



highest relative net imports (14.2%) resulted for the UK. As already expected, countries in a net short position
have generally been net importing countries of EUAs. Germany and Romania have, however, been net importers
of EUAs despite their net long position.>

In the second trading phase, so far eleven countries have been net importers of EUAs: Austria, Belgium,
Denmark, Estonia, Finland, Germany, Ireland, Italy, Sweden, the UK and Norway. The remaining 16 countries
were net exporters of EUAs. Norway, which joined the EU ETS in 2008 shows the highest relative net EUA
imports. This results from Norway’s decision not to allocate EU allowances to offshore oil companies, which in
turn have to buy all of their allowances on the market. In the second trading phase relative net exports are
generally lower than in the first trading phase. This mirrors the smaller long positions in the second trading
period. Net imports and exports so far are in line with the net long and net short position of the countries.

Figure 5. EUA exports and imports in the first trading phase (left) and in the second trading phase (right)
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4.3  Credits from flexible mechanisms

Since the beginning of the Kyoto period in 2008 installations may also surrender credits from project based
mechanisms for compliance. Linking of the EU ETS with the Kyoto project-based mechanisms, including Joint

5 This does not result from the analysis of short and long positions based on the sample of installations for which data on allocation and
verified emissions are available for all years. If all installations are included in the analysis of short and long positions even further deviations
between net imports and net positions are observed.



Implementation (JI)¢ and the Clean Development Mechanism (CDM), should increase the cost effectiveness of
emission reductions. Directive 2003/87/EC, the so called “Linking Directive”, provides the Criteria for the use of
Kyoto credits for compliance in the EU ETS that shall ensure the environmental integrity of the scheme. The
allowed maximum share of CER and JI credits in the second trading phase generally ranges between 7% and
20% of allocated allowances and is defined in the National Allocation Plans (see e.g. Sterk and Wang-
Helmreich, 2008).

The European private sector is the largest buyer of CER credits (see Capoor and Ambrosi, 2009; Kossoy and
Ambrosi, 2010). The share of CERs and ERUs in surrendered allowances is, however, relatively small compared
to the share of EUAs and the limits defined in the National Allocation Plans. On average in the period 2008 to
2010 92.6 million of CERs and 7.8 million of ERUs have been submitted by the EU Member States. This
corresponds to 4.6% and 0.4% of surrendered allowances respectively. The highest relative share in CER and
ERU imports accrues to Lithuania (16%) and Slovakia (11%). In absolute terms, Germany, Spain, Italy and
Poland have been the largest importers of credits from JI and CDM projects (see Figure 6 and Table A - 13ff in

the Appendix).

Figure 6. CER and ERU imports in percent of surrendered allowances (left) and in million (right).
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6 The JI mechanism is defined in Article 6 of the Kyoto Protocol. Credits from project based emission reductions in Annex-I countries - so

called Emission Reduction Units - may be used for compliance in other Annex-I countries.

7 The CDM mechanism is defined in Article 12 of the Kyoto Protocol. Credits from project-based emission reductions in non-Annex-I
countries — so called Certified Emission Reductions (CERs) — may be used for compliance in Annex-I countries.




The largest exporters of CERs and ERUs to the EU ETS are shown in Figure 7. Four countries dominate CER
exports to EU Member States: China, India, South Korea and Brazil. Imports from these countries account for
more than 95% of total EU CER imports. ERUs surrendered by EU installations mainly originate from the
Ukraine which accounts for more than 50% of ERU imports. A significant share of ERUs (13%) also originates
from Russia. One third of surrendered ERUSs originates from EU Member States.

Figure 7. Exporters of CERs (left) and ERUs (right); average values for the second trading phase.
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5 Conclusions

In the preparations of the second trading period the European Commission played a stronger role compared to
the first trading period. National Allocation Plans had to be adjusted according to the Commission’s demands in
order to ensure that the overall Kyoto target of the European Union, a greenhouse gas emissions reduction of 8%
by 2012 compared to 1990, stays in reach. The stronger role of the Commission was reflected in the higher
overall stringency of the 2008 allocation caps compared to the first trading period. In 2009, however, the effects
of the economic crisis became visible: Emissions plumped and hence the cap was not binding.

In the first trading phase regional differences in the stringency of the caps were observed: The New Member
States generally exhibited higher net long positions than the EU-15 and only one of the New Member States
(Slovenia) but five EU-15 countries were in a net short position. In the second trading phase these regional
differences largely disappeared as a result of the Commission’s intervention in National Allocation Plans. On the
sector level a clear distinction between the energy sector and the manufacturing industries is found for both
trading phases: On European level, the power and heat sector is the only sector in a net position, while for the
other sectors a rather pronounced surplus of EU allowances is found.

In the first trading phase imported EUAs accounted only for a small share in surrendered allowances. In the
second trading phase the share of imported EUAs in surrendered allowances increased significantly compared to
the first trading phase. Net exports and net imports of EUAs by country correlate with the countries’ net long and
short positions respectively. Since the beginning of the Kyoto period in 2008 installations included in the EU
ETS may also surrender credits from project based mechanisms for compliance. By now, the European private
sector is the largest buyer of CERs. The share of CERs and ERUs in total surrendered allowances is, however,
still relatively small.
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