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INTRODUCTION

The European Union Emission Trading Scheme (EU HEI ®)e first large scale GO
emission trading system in the wdrl€reated in 2003, it entered into force in 20@&ering
more than 10 000 industrial installations in 25mtoies. The aim of the EU ETS is to help
Member States reach their Kyoto target (over 200822, and, since the vote of the Climate
Energy Packaddn December 2008, to help meet the European tafg@®% greenhouse gas
emission reduction in 2020 compared to 1990.

During Kyoto’'s Commitment Period, the EU ETS issdly related to the international
Kyoto trading system. The G(permits associated to the EU ETS, called Europdainn
Allowances (EUASs) are, between 2008 and 2012, asnwe of AAUs (Assigned Amount
Units), the permits allocated to Annex B Partiestlod Kyoto Protocol. In the same way
countries can use emissions credits from projeathai@sms in the emission trading system
associated to the Kyoto Protocol, industrial inatains covered by the EU ETS are allowed,
since the vote of the “Linking Directiein 2004, to meet part of their emission reduction
targets with credits (CERs or ERUS) starting frod0&

Both systems (“cap and trade” and “baseline andlits® give a price to GHG
emissions and are incentive to reduce them. Theg@nplementary because cap-and-trade is
not always the most suitable policy (e.g. in sectorth diffuse emissions). The scope of
activities covered by a price can be larger whemlaaing both systems, thus possibly
lowering the equilibrium price on the market and tbtal cost of compliance. Reducing cost
is the main argument for establishing a link betwdee EU ETS and Kyoto’s project based
mechanisms. This was clearly stated in the Eurog&@mmission’s impact assessment, in
2003

As summarized by Olander and Murray (2008), theee rmaany concerns associated
with the incorporation of offsets into a cap-anadie system: damage to the integrity of the

cap (if offsets are not real — additional — redutsi, they can undermine the cap and trade

! For an analysis of the EU ETS’ first phase, readmm refer to Ellerman, Convery and de Perthuis
(2010).

2 Now 30 countries, EU27 + Norway, Iceland and Ltedistein

% See European Commission (2009a) and European Czsiomi(2009b)

* See European Commission (2004)

® See European Commission (2003)



system linked to the offset program), money flowgdreign countries (the likely lower cost
of international offsets will result in wealth tisfers to foreign nations), negative co-effects in
host countries (tradeoffs in air pollutants, redleeater availability, replacement of native
vegetation...), and outsourcing emission reductigihan unlimited use of offset is allowed,
the cap can be met without any participants reduemissions domestically).

While most papers focus on those benefits and ¢coadeom a policy design point of
view®, few have analyzed the positives facWe now have two years of data, 2008 and 2009,
when the EU ETS is linked to CDM and JI and creditavze been used by industrial
installations (a little above 80Mt or 4% of emissadn the EU ETS each year). This article is
an empirical analysis of the offsets surrendereddonpliance by installations in the EU ETS
for the first two years of phase 2. It analyzes tharacteristics of imports in terms of
intensity, frequency, and efficiency and identifiegplaining factors. For concision and
because their use in the EU ETS has been relatsrebll (48,000t in 2008 and 3.5Mt in
2009), credits from the Joint Implementation (EREI® excluded from this study. This is an
important limit because larger volumes of ERUs dqubssibly become available before the
end of Kyoto’s Commitment Period.

The first section explains the frame for importioigdits in the EU ETS in terms of
guantity and timing - factors that can impact disethe nature of the demand for credits; and
describes the main characteristics of the offegioating from CDM projects. It then briefly
reviews theoretical expectations from an econonpcaht of view. Section 2 is an overview
of CER use in the EU ETS based on surrendered. dnigesents the main characteristics of
CERs surrendered in the EU ETS and compares iElesChat were available at that time;
the aggregate flows between countries that resut CER imports; and an estimate of direct
savings realized by installations. Section 3 aredySER imports at the installation level in
terms of intensity, frequency, stability in timedaconcentration, by sector, size and position

(deficit or surplus of allowances). Section 4 coulels.

® See for example Michaelowa (2007), Jaffe and 8&yR008), Ramseur (2008), Aldy and Stavins
(2009), Tol (2009), Griill and Taschini (2010), Maehowa et al. (2010)
" One important exception is Elsworth and Worthimgt2010)



1. THE FRAME FOR IMPORTING CREDITS

The rules for using credits in the EU ETS are statethe so-called “linking” Directive
of 2004. The process is decentralized. The pergentd offsets allowed is expressed as a
share of the allocation, and determined separétglgach Member State at the beginning of
the phase. It must be compatible with Member Sfafg'oto Commitments to be accepted by
the Commission. In phase 2, all types of credigsaamcepted in the EU ETS, except CERs and
ERUs generated from nuclear facilities and tempocaedits resulting from land use, land
use change and forestry activities. There areralsiictive criteria for large hydro projetts

Installations covered by the EU ETS have a compéaprocess to follow (see Figure
1). At the beginning of the year, each installatreceives a free allocation consisting of
EUAs. Emissions over the year have to be monitaretiverified. The year after (before end
April Y+1) installations must surrender as manywatnces as verified emissions in year Y.
This is the moment when CER/ERUs can be used mstéaEUAs to match verified
emissions. Since the beginning of phase 2 in Jgn@808, installations have had the

opportunity to surrender credits twice

Figure 1 — The compliance process for EU ETS instations (simplified)

Reporting Surrender Reporting Surrender
Verified allowances Verified allowances
Emissions | | and credits Emissions | | and credits
for 2008 for 2008 for 2009 for 2009
Mar Apr Mar Apr

09 09 10 10

I T

AIIowahce ITLCITL AIIowahce AIIowahce
Allocation Connection Allocation Allocation
for 2008 for 2009 for 2010

Source: European Commission

8 See European Commission (2009)
92010 compliance and surrender data will be avigiltom May 2011



For environmental integrity reasons, it is necessarthe registries of both system (EU
ETS and Kyoto Protocol) to be linked. Importingdite into installations accounts requires a
direct connection between the accounting registfesach Member Stat®sand the registry
associated to the Kyoto Protocol (the ITL). Thatmection occurred on October™.8008,
ten month after the start of the phase, but stéll ibefore the deadline for surrendering
allowances. This delay has had virtually no impactthe ability for operators to import
credits in 2008.

1.1 Import limits

The majority of emissions reductions induced by klyeto Protocol and the EU ETS
has to be realized domestically. To take that atoount, the amount of credits that can be
used is limited to a certain percentage of the eotignal allocations. On average,
installations can surrender credits from Kyoto'sojpct mechanisms up to 13.5% of
allocations (or 1,420Mt over 2008-2012). This lithivaries from 0% (in Estonia) to 20%
(Germany, Spain, Norway, and Lithuania) of allodaaiowances. Because import limits are
expressed as a share of allocations, the quaritityfset allowed for import is larger in the
major emitting Member States. Installations fromri@@&ny can import 450 million credits
over the phase, more than a fourth of the totaume allowed. Seven Member States
(Germany, Spain, Italy, France, Poland, the UnKetydom, and Czech Republic) account

for more than 75% of total import volumes allowed.

1.2 Variability of the authorized use of credits oer time

The limit of 1420 Mt is set over the phase, but NdemStates can decide to establish
annual import limits. Limits can also vary inside@untry depending on sectors. In the UK
for example, the percentage allowed for Large El&@tt Producers (LEP) is slightly higher
than for other sectors. The limit in the UK is s@inually, but installations may bank any
unused limit to the next year.

The rules differ significantly among countries. &sonsequence there is a great amount
of spatial and temporal variability in the potehti@mand for credits in the EU ETS. Three
factors have an impact on determining the exachtifyaof credits that can be imported every
year: differences of treatment between industbasking of unused annual import limit, and

borrowing of next year's annual import limit.

19 All national registries connected to the centegjistry of the EU ETS, the CITL
1 Refer to National Allocation Plans for the per@D8-2012, European Commission



As a consequence, there is no real limit for imipgrtredits in a given year (5 years of
credits’ import at any time for most installationB) 16 countries representing 160Mt (56%)
of average annual potential credits imports, itesiahs have full flexibility (i.e. one limit for
the phase as a whole). In 5 other countries (37%vefage annual potential credit imports),
installations can bank their limit but cannot bewrét from future years. In the three
remaining countries, namely Hungary, Latvia andhli#inia, installations can neither bank nor
borrow any annual import limit, i.e. the limit ifistly annual. Figure 2 shows three possible

scenarios of offsets demand given the actual rules.

Figure 2 — Flexibility of the annual import limit
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Source: own calculation from Fages et al. (2009).

This lack of harmonization in the rules may causgerfect information for market
actors, and make the interpretation of data at itfs¢allation level more complicated.
Moreover, as explained by Vasa (2010), it is a @®wf potential inefficiency, because the
lack of harmonization in the rules may prevent imgdo happen where they are most

efficient.

1.3 The rule for importing credits after 2012

In order to give installations more flexibility,eétrevised Directive for Phase 3 enables
them to bank any unused portion of their Phase{2ormmlimit into Phase 3. This will be
added to any additional phase 3 import limit dedithy Member States and the European
Commission with regards to international negotiaicand to the level of the European
reduction target (-20% or -30%). Installationstod EU ETS are thus free to spread the use of
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their Phase-2 import limit however they like ové€08-2020, but it will not be allowed to
borrow possible credits import limits from Phaséo3Phase 2. The quantity of offsets
accepted in Phase 3 will thus be around 1420 —iintjpaits used in Phase 2 + any new limit
accepted by then.

In details, the rules for importing credits aft@12 are complicated and very uncertain.
With the EU-ETS being a sub-component of MembeteSt&yoto compliance strategy over
2008-12, Member States are only interested to ad¢mmp ETS installations CERS/ERUSs that
they can use for their own Kyoto obligations ur@il March 2015 (Kyoto’s compliance

deadline), both in terms of quality and timthg

1.4 Opportunity cost is an incentive to optimize ampliance

All installations covered by the emissions tradsapeme face a cost of opportunity (the
cost of not selling an allowance), no matter if tinstallation is actually in deficit of
allowance (short, i.e. allocation < emissions)rosurplus (long, i.e. allocation > emissions).
As can be seen on Figure 3, installations shoulteeireduce emissions if the price of an
allowance or a credit is greater than their maidgénaission reduction cost; or buy allowances
and/or credits if their prices are inferior to tharginal emission reduction cost. This does not
depend on the quantity of allowances allocatedhaeon the nature of the allocation (free or

auctioned).

Figure 3 — Cost of opportunity in a cap and trade ygstem

Quantity of allowances
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L. Cost of opportunity
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Note: this figure assumes that A and B receivedstime quantity of allowances

12 For a detailed analysis, readers can refer to $@wil Curien (2010)



1.5 Price spread is an incentive to use as much séts as possible

As long as the price of a credit is below the potan EUA, all installations have an
incentive to buy credits instead of EUAs, which cduen either be sold or used for
compliance, to save the difference (spread) betvigéfs and credits pricés This will be
done as a transaction on the market (secondary C&Rdirectly by financing a project
(primary CER market). Figure 6 shows observed gpice for EUAs and secondary CERs.
Figure 4 shows that offsets have always been chethpa EUAs, so that in theory all

installations have had an incentive to surrendenash credits as they are allowed to.

Figure 4 — EUA and CER prices over the period 2002010
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We see that the price spread is not constant over tvhich means that the incentive to
use offsets for installations is variable (as weehseen in section 1.3, most installations have
the flexibility to decide when to use the optionue of surrendering a credit during the

phase). Their actual imports of offsets can depemccurrent but also on expected price
spreads between EUA and offsets.

13 Readers will find an analysis of the reasonstiar $pread in Mansanet-Bataller et al. (2011)



1.6 The offer of offsets: observed and forecastedER issuance

There can be no imports of offsets without offsetBormation on existing projects and
offsets issuance is made available every month fienUnited Nation$. To date there are
more than 6,500 different projects, among which 8@ implemented and regularly issuing
credits. To date, most credits come from indusigesdes activities (reduction of HFC and
N2O represents 70% of the credits issued in 20092&€), and renewable energy projects
(Wind and Hydro represent 10%). The large sharendiistrial gases projects is logical
because the first projects to be implemented apea®d to be the the most efficient (high
reductions at low cost). In terms of location, mG&Rs come from emerging countries with
large emission reductions potential: China (nebdif of it), India, South Korea, and Brazil
make 90% of the cumulated issued CERs in 2008 aa€.2

The amount of CER issued does not directly indi€&Rs available for compliance in
the EU ETS, because there are other sources ofrdeffoa offsets: Kyoto's international
market (for Annex B Parties), and regional or védup markets. Real offset demand on
Kyoto international market is hard to estimate lbseathe demand spreads after 2012
(Kyoto’s compliance process) and because CERsudrstigite to AAUs, which can be less
expensive and are largely available (global surplukyoto international market). Regional
and voluntary demand is also very uncertain.

All in all, credits generated by CDM projects anotgntially available for EU ETS
installations represent a maximum of 280 Mt for qith the hypothesis of no demand
from the international Kyoto market, and no crediét aside by other market actors), and
around 300 Mt in 2009 (all credits generated Iéssé used in the EU ETS in 2008). This
guantity of credits available in 2008 and 2009ow,l and probably lower than the average
annual limit of imports taking into consideratiother sources of demand.

As shown on Figure 5, issuance forecasts seedotatlated CERs below 1,200Mt at
the end of the phase 2 compliance period (April30A linear extrapolation of issuance
gives a total amount of nearly 800Mt over EU ETSgh 2, much less than the 1,420Mt
authorized for imports. There is thus high charteg there will not be enough CERs to meet
the maximum target. But ERUs, which are not inctuigtethis study, can also be used to meet

this cap.

14 see UNEP Risoe (2010).



Figure 5 — CER issuance forecasts until end Apr. 23
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2. OVERVIEW OF CER USE IN THE EU ETS BASED ON SURRBNDERED UNITS
DATA

2.1 Presentation of the CITL data

In the EU ETS, compliance is recorded in accoumstso@ated with each emitting
installation that are maintained in registries. Séheegistries record the initial allocations to
installation accounts, all transfers in and outastounts, and the annual surrender of
allowances for compliance. In the case of the Chhich is the central registry for the EU
ETS, data is provided for the holding account ofrgvaffected installation. These accounts
record the annual allocation of allowances to tisaillation, its emissions for the year, and
the number of allowances surrendered for complignte addition, the registry of origin for
every allowance surrendered is reported, althoughhe identity of the installation to which
the allowance was initially issued. As far as Kyotedits, the project identifier and country
of origin (the project’s host country) of each smuered credit is reported. This installation-

level data can then be aggregated by ETS sectontrgo size etc.

2.2 Main characteristics of CERs surrendered in th&eU ETS

In two years, 170 million CERs have been surrerdisecompliance in the EU ETS (a
little bit more in 2008 than in 2009), that is andu4% of allocations or a third of the average
annual import limit. The number of installationsngsat least one CER has gone up between
the two years, and so did the number of projecorgin (see Table 1), which can be

interpreted as a classic market development pattern

Table 1 — General picture of CER use in the EU ETS

Volume of CER As % of Number of installations Number of different
surrendered allocation that surrendered CERs projects of origin
2008 86.9 4.4% 1,758 176
2009 83.5 4.3% 1,855 405
Total 170.4

Source: CITL and UNEP Risoe

15 Available atwww.ec.europa.eu/environment/ets
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One could ask if surrendered credits are simildhtse issued (the potential offer). The
answer is yes: the subset of credits used for damg® in the EU ETS reflects the offer in
terms of project types and host countries (withsta®wn in Figure 6, slightly more HFC and

Indian projects and less Hydro and Wind projects).

Figure 6 — Cumulated CER issuance versus CER usetine EU ETS
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Note: data points closer to the diagonal line hosé for which the credits surrendered in the E\$ Bife
similar in terms of origin (left graph) or type dht graph) to the credits issued. Points abovepéas/ely
below) the line (India, HFCs — resp. Brazil, Wirdydro) are the criteria for which there is a largersp.

smaller) share of credits of this type surrendémetie EU ETS than in the credits issued.

Looking at the registration and first issuance slateprojects from which surrendered
credits came from, we see that the use of offggtens the evolution of the offer (see Figure
7). In both years, credits surrendered were corfrimm projects registered on average three
years before. Credits surrendered in 2009 incotpdranore credits coming from younger
projects. Again, this is what is expected to happertheory. We can note that credits
imported in the EU ETS match the largest spectrdn€COM projects (from the earliest
projects to the oldest). Adding to that, the tineéween the issuance of a credit and its use in
the EU ETS can be very short in some cases, whimbep that demand (imports) can react in

the short term to change in the offer (issuance).
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Figure 7 —Max, min and average registration date/fst issuance date of surrendered

credits’ projects, by year
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2.3 Final CER flows to Europe

Final flows from country to country are the resaflicompliance trading by installations
(primary or secondary CDM), they do not reveal imiediary trades (secondary market) but
only the country of origin (the project's host ctnyp) and the country of destination (the

installation’s Member State). The biggest flows stiewn below in Figure 8.

Figure 8 — Largest final flows between countries mlting from CER use by EU ETS

installations
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Source: CITL

Note: in both figures, flows represent 70% of armugports

We see that a large majority of imports involve mhaa small number of countries. We
saw earlier that due to the rules for importingddse the majority of the potential demand
would come from Germany, Spain, Italy etc. Ex pastervations show that the majority of
flows answer to that demand. The flow from Chin&fain in 2008, or the flow from China

to Germany in 2009 make nearly 17% of all imports.

2.4 How much money was saved?

Savings can be attributed to offsets. The majomichpf importing CERSs is to lower the
demand for EUAS, thus lowering the equilibrium pran the EUA market. Those savings are
theoretically spread across all installations. Tdtal cost saving resulting from this effect is
difficult to estimate and is not the purpose ottpaper, though this question would deserve
more attention.

Another cost saving due to offsets is the bensdinfthe EUA-CER spread. This saving
is more direct, but benefits to a smaller numberinstallations. A back of the envelop
calculation consists in multiplying the volume oédits imported by the average EUA-CER
spread over the period. Table 2 below gives estisnat an average 280 M€ saved over the
first two years of Phase 2. This figure correspotaishe savings directly realized by

installations when surrendering CERs instead of EUPhis method supposes installations

14



bought CER on the secondary market (savings woudthgily be higher for installations

which got the credits from financing a project).

Table 2 —Estimated direct EU ETS benefit from importing CERs

2008 2009 Total
CER imports (Mt) 86.9 83.5 170
Maximum EUA-CER spot prices spread (€/t) 4.09 2.28
Minimum EUA-CER spot prices spread (€/t) 0.35 0.83
Average EUA-CER spot prices spread (€/t) 1.96 1.35
Estimated EU ETS benefit (M€)
Min 355 190 546
Max 30 69 100
Average 170 113 283

Source: own calculations
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3. INSTALLATION LEVEL ANALYSIS OF CER USE IN THE EU ETS BASED ON
SURRENDERED UNITS DATA

We analyze here the use of CER at the installdawal by category of installation (sector,
size position) in terms of intensity, frequencylslity, and concentration.

3.1 Intensity and frequency of CER use by categorgf installation

The “specific intensity” of CER use is calculatesl the sum of CER surrendered by
category (sector, size or position), divided by sluen of allowances (all types aggregated)
surrendered by installations which surrenderedeastl one CER. It describes the average
importance of CER use for installations which sodered credits. The “frequency” of CER
use is calculated as the number of installationthéencategory (sector, size or position) that
surrendered at least one CER for compliance, divlgethe total number of installations in
that category. It describes the awareness of agaatefor project based mechanisms and
compliance cost minimization. From the specifieemgity and the frequency indicators, we
can derive the intensity of use for all installagso(taking into account installations which
surrender no credits at all). Intensity represdhts average level of credit imports as a
compliance tool among all installations (if offset® a central piece for compliance, or just
used as a little bonus if not used at all). Figutgelow shows intensity, specific intensity and
frequency of CER use by sector, size and position.

16



Figure 9 — Intensity and frequency of credit impors, by sector, size and position
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A little less than one fifth (or 20%) of the ind&dions surrendered at least one CER for
compliance in 2008 or in 2009. The main resultthef analysis allow us to characterize this
use.

Considering the use of CERs by industries, we BaeCER imports are frequent and
stable in all sectors. Most frequent uses of CERsmthe Cement and Refinery sectors. CER
intensity is relatively small and constant acrosst@rs (4% on average). Most intense uses of
CERs are in the Paper, Ceramics and Iron and S¢esdrs. We can note that the combustion
sector does not stand out of the line contraryhatis commonly accepted. But this sector is
by far the largest of the EU ETS (in number of afistion and in volumes of allocation). It
gathers a wide range of installations going fromalracale externalized combustion for
industries to large scale electricity plants. Timay explain why figures for the combustion
sector are close to the average.

The size of installations does matter in term @fqtrency. Smaller installations are
clearly using CER imports less frequently than tibers. One third of installations >
500,000t/yr surrendered at least one CER, agaimesbat of ten for installations <25,000t/yr.
These differences can be explained by transacists @and market awareness. Even if the
size of the installation does not seem to matteeims of intensity, smaller installations tend
to surrender a slightly larger share of offsets parad to allowances. This is striking in term
of specific intensity. This confirms previous pgimt that smaller installations will have an
incentive to surrender as much credits as possiaheinimize transaction costs (as shown by
Jaraite et al. (2010), transaction costs represenore significant share of the cost for small
installations than for the othéfs

Installation’s position (emissions > or < to allboa) does not matter. This may be
surprising given the possible asymmetry betweerldhg and the short installatioisLong
installations even surrendered more CERSs in ternminsity than the short. Apparently
installations did not use credit imports as a waypé compliant but as a way of minimizing
the total cost of compliance, which is what is etpd in theory. In terms of frequency of
CER use, position does not make a difference eith@iong installations which surrendered
CERs, almost two thirds are long installations.sT¢learly shows that installations swapped

out CERs in order to bank or sell EUA surpluses.

16 See Ellerman, Convery and De Perthuis (2010)
7 Shorts installations have to find allowances dseis to be compliant, when long installations only
have the possibility but not the obligation of s&jlsurplus.
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3.2 Stability of CER imports over time

Table 3 below shows, by size category, the sharmsstdllations that never surrendered
a credit, that surrendered credits both years tlaatdsurrendered credits one year but not the
other. On average, roughly 70% of the installatioeger used this opportunity, 10% always
used it (though not up to the limit), and 20% ugexhe year but not the other. We are thus far
from a situation where the possibility of importimdfsets is fully used. Here again, an

important result is that size is a strong driverd@bility in CER imports.

Table 3 — Comparison between 2008 and 2009

Share of installations that...

Surrendered no Surrendered CER in Surrendered CER in 200¢ Surrendered CERs

CERs 2008 but not in 2009 but not in 2008 both years
<25000 t/yr 81.7% 5.4% 7.1% 5.8%
<100000 t/yr 69.6% 8.0% 10.2% 12.2%
<500000 t/yr 58.4% 14.2% 11.4% 16.0%
>500000 t/yr 55.5% 16.5% 13.2% 14.7%
Total 74.7% 7.7% 8.7% 8.9%
Source: CITL

We can conclude from the last two sections thapranthe factors tested, the size of
installations is by far the strongest driver for inports in the EU ETS, even though in
terms of intensity imports are more or less equaflyead whatever the factor considered

(sector, size or position).

3.3 Concentration of CER use

The concentration of CER flows observed on the nwpsection 2 is reflected by the
installation level analysis of CER use. A few ifistizons are responsible for a large share of
imports (in terms of volume), and a largest numiesmall imports by many installations
makes the rest. Figure 10 below indicates thaOid82 70% of CERs have been surrendered
by 10% of the installations that surrendered CERS% of all installations). Imports are even
more concentrated in 2009 (80% of imports by 10%nplorters).
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Figure 10 — Concentration of CER use and comparisowith emissions
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Note: on the right, figures are for 2009. Resufessamilar in 2008

This is an important feature of observed CER ingortthe EU ETS: the majority of it
results from a small number of actors. The use BRE is more concentrated among
installations than emissions.

What is the link between the 1,800 installationgclwhimported credits and the 400
projects of origin of those credits? A large madjor{more than 60%) of installations
surrendered credits coming from a single projeess.than 3% of installations surrendered
credits coming from more than 20 projects. The me¢ds held by Vattenfall's Reuter West
Power Station in Berlin, surrendering 1.25 milli@&Rs in 2009 coming from 135 different
projects. This is not very surprising given thag&installations will have to diversify the
source of credits to gather the quantity needed.tf@ncontrary, smaller installations will
reach the import limit more quickly (smaller impamlumes), and have interest to import
larger chunks of offsets because of transactiotscos

Another way to look at the concentration of CERafiffows is to consider the number
of different installations which surrender creditsning from the same projects. This reveals
that 5% of the projects of origin have seen theadits being surrendered by more than 50
different installations.

The offer of credits is also very concentrated. |&@abdetails the top 10 projects from

which credits imported in the EU ETS originatedo$é ten prjects represent more than 65%
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of CERSs surrendered in the EU ETS. Lessons thabeadrawn from this table are first, that
major sources of credits to the EU ETS are projegsstered long before the moment credits
are needed for compliance. Projects need timenergée large amounts of credits. HFC and
N.O projects are large and were among the first todéeeloped and among the least
expensive. Secondly, a large share of the cresbised by those old and large projects have
already been used in the EU ETS (55% on averag®oflO projects). This implies that in
case the demand for offsets grows over the yeaasyramaller projects will be required to
replace the disappearing stock of offsets fromdaagd old projects. And third, we see that
initially large chunks of credits are eventuallyufa divided among a diverse number of

installations. This indicates that the secondaryketas useful and used by installations.

Table 4 — Top 10 projects from which credits imporéd in the EU ETS originated (2008
and 2009 combined)
Id Host Type  Registration First Total CERs  Share in total Nb of

Country date Issuance issued in CERs installations that
May 2010 imported in surrendered at
the EU ETS least 1 credit

from this project

99 S. Korea N;O 27-nov-05 24-nov-06 38.7Mt 12% (20.2Mt) 593

1 India HFCs 08-mar-05 10-avr-06 25.4Mt 10% (17.1Mt) 445
232 China HFCs 13-mar-06  01-jun-07 24 1Mt 10%(16.9Mt) 261
115 India HFCs 24-dec-05 16-jan-06 16.5Mt 6% (10.8Mt) 553
306 China HFCs  08-aug-06  12-apr-07 28.0Mt 6% (10.4Mt) 306
116 Brazil N,O 25-dec-05 05-mar-07 21.3Mt 6% (9.6Mt) 283
11 China HFCs  04-jun-06 03-may-07 23.9Mt 5% (9.0Mt) 381
1238 China NO 30-nov-07 28-jul-08 13.0Mt 5% (7.8Mt) 295
550 China HFCs  27-oct-06 20-aug-07 12.6Mt 4% (6.5Mt) 87
868 China HFCs 05-apr-07 18-jun-08 10.9Mt 4% (6.4Mt) 420

Note: the first non HFC/pO project in this list is the 13th, Id 350, an Eneefficiency project in India
registered in January 2007, which issued 4Mt, 3.@Mthich have been surrendered in the EU ETS.

Source: CITL and UNEP Risoe
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4. CONCLUSIONS

4.1 Global efficiency of CER imports

Linking a cap and trade system to a project basethamism has three main inter&sts
The first is to extend the range of possible emarssireductions. In terms of climate science,
emissions of greenhouse gases have the same hedfewy on the lower atmosphere
wherever they are initially emitted. The locatioh emissions reduction does not matter.
Coupling a cap and trade system with an offset mu@sim thus extends the possible range of
emission reductions worldwide. The second intel®$0 reduce costs for participants. The
probability of finding low-cost reductions is greatwhen the range of potential emissions
reductions is wide, and reductions will occur findtere they are least expensive. This lowers
the total cost of compliance for participating aiittions. The third is to diffuse low carbon
technologies and methods outside the cap and tradedaries. Project based mechanisms
extend the price signal emanating from the shatbetconomy covered by a carbon price to
other sectors and other regions of the world.

If the linking of the EU ETS with an offset mechsmi is successful, one should find
evidence that offsets are used on a large scaldhat significant volumes of credits go from
a large number of projects to a large number dallaions, independently from their sector,
size or position, and that the limit of import idly used at the end of the phase. Our ex-post
analysis of CER use in the EU ETS allows us to anpartially those questions, and to draw
four conclusions.

Offsets have been used significantly in the firsito years of the EU ETSmore than
40% of offsets issued before May 2010 have beemsdered in the EU ETS. A large share
of offsets’ final flows goes from the major souradscredits to the countries with the higher
import limits. Despite the economic crisis and tmmsequent drop of demand in the EUA
market, installations have used as much offset20@9 than in 2008. This confirms the
economic theory, despite the asymmetry betweetotigs and the shorts. Evidence show that
even long installations actively swapped CERs tkla sell EUAS.

The use of offsets is concentrated and not yet vemtense or frequent results vary
across categories of installations, but the coninustector does not stand out as one could

18 For a detailed explanation of how cap and tradtesys can be combined with offset mechanisms, see
De Perthuis C. (2010), Economic Choices in a Wagriiforld, Cambridge University Press.
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expect. The installation level analysis shows ewgethat smaller installations face higher
relative transaction costs (a less frequent butematense use of offsets). A few big
installations surrendered a large share of thel tofisets (the use of offsets is more
concentrated than the emissions). For the Eurolpeérto be reached, all installations should
individually import the maximum amount of offse¥¥e are far from this situation up to now
(only 9% of installations have imported CERs in &hd 2009), though the time-flexibility

given to installations leaves this possibility abhmtact.

Surrendered CERs came from the largest, oldest andiost profitable projects:
65% of CER surrendered in the EU ETS came fromat@el HFCs or PpD projects in
emerging countries. On average, projects are ergtwo to three years before we find their
credits in the EU ETS. But our analysis also shotiad younger projects are becoming new
sources of offsets for the EU ETS over the yeang umber of different project of origin of
surrendered credits has nearly doubled between 2808 2009, which suggests
diversification. Once a project made its first msce, two to three months are enough to
successfully export some credits in the EU ETS a@erage, the offsets used in the EU ETS
reflect the nature of the offer in terms of projegte and host country, and does not reveal
any preference of treatment.

The secondary market for CERs has been useful andsed by installations the
number of projects of origin of surrendered credlisws that credits surrendered are often a

collection a smaller chunks originating from a wigeiety of projects.

4.2 Limiting factors to importing credits in the EU ETS

Imports of offsets in the EU ETS could undoubtetdbve been smaller. But it is
difficult to know whether imports could have beeagher in the first two years. This could
have been possible (cumulated CER issuance ovdirshéwo years has been higher than
actual imports) but did not happened for some mmasiVe identified here five possible
limiting factors to importing credits in the EU EJT@& the demand and on the offer side.

The rules the discrepancies between Member States makaethand at the country
level concentrated and the timing of potential impoery unpredictable. All installations
would have to import the maximum amount over thasehfor the European limit to be
reached. Complicated and decentralized rules caunsgerfect information among

participants.
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Transaction costs analysis at the installation level showed thae shatters. Smaller
installations tend to surrender offsets less fratjye but more intensively than larger
installations. This suggests that transaction cagtsiot negligible when importing credits.

Awareness and openness to market based instrumentsome installations might
not be aware of the existence of such mechanismeptrecognize their benefits, or just
avoid using them.

CER offer and demand from other markets: cumulated CER issuance until April
2013 is not expected to be above 1,200Mt, whidhelsw the global import limit in the EU
ETS. Demand from other markets, including Parteeshe Kyoto Protocol, is not precisely
known but could be a serious competitor.

Uncertainty about ERUSs: this study focuses on CERs, but one must not fciugs
ERUs generated by Joint Implementation are algpbédi as offsets in the EU ETS. For the
moment, available volumes are small and so aremsdered volumes in the EU ETS (48,000t
for 2008, 3.5Mt for 2009). But they could becomechniess negligible towards the end of the
phase (around 100Mt cumulated).

4.3 Questions remaining to be answered

This paper is a first step on the road to bettelewstand the link between cap and trade
and offset mechanisms. All in all, it is still ndear whether observed imports in the EU ETS
can be qualified of low or high in the two firstare of the EU ETS. Many questions remain
to be answered.

Impact on EUA price: imports of offsets have already transformed ohitect savings
for some installations, though global benefits ot#d via the modification of the EUA
equilibrium price are probably more important ameaéfiting to a larger share of installations,
but are more difficult to capture. The potentiapsmt of offsets’ on EUA prices will last as
long as credits are available (and less expensang) that installations can use them.
Extending this analysis would require to investigatice formation on the European market
in detail, and to evaluate EUA price elasticity wrespect to the demand. A focus on EUA
banking and borrowing would surely reveal interggfiacts.

ERU issuance and potential differences in the use &RUs compared to CERs
ERUs are important because they are perfect sutestito CERs and their offer may grow
significantly towards the end of the phase. Theeetgd issuance of ERUs and CERs
combined can satisfy a significant share of EU HEiSallations’ need for compliance, and

thus represent a real opportunity to lower thel tmiat of emissions reductions.
24



International negotiations and their impact on therules for using offsets after
2012 CDM and JI are mechanisms based on complicateBQONC and Kyoto rules, which
could not entirely survive in case no UN-recognizeiinmitment period takes place after
2012. The subject is complicated and, as far as EH$ installations are concerned,

introduces uncertainty in terms of timing, quangtyd quality of importable offsets.
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