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1 Introduction

Experiences from the first years of the Kyoto Pcotdhave revealed flaws in design. Moving
towards the end of the first commitment periodréhis particular dissension regarding the
success of the Clean Development Mechanism (CDMjnamtegral part of the KP. Many
experts see the CDM as a tremendous success inizmgpicapital to support emission
reduction in developing countries. According tdrasations of the World Energy Outlook, the
need for capital flows from industrialized to dey@hg countries to take them to a low-
carbon development path has raised to the amoufit lotrillion until 2030; having so far
generated more then € 9 billion of investments arerthen 3000 projects, supporters see the
CDM as the central building block for generating thuge financial needs (Butzengeiger-
Geyer et al., 2010).

As this paper shows, just looking at these indemagréssive numbers obscures severe
shortcomings. Consequently, an in-depth assessafighe CDM analyzes its effectiveness
and efficiency in achieving its individual targeiis;addition to the superior ecologic target of
emission reduction, the CDM is supposed to gen&agtainable Development (SD) impacts
in developing countries. After a brief overview iafernational climate policy in chapter 2,
chapter 3 describes the CDM’s framework as welhaslved stakeholders and its interplay
with carbon markets. Laying the theoretical grouadwfor this paper, section 4 illustrates
that in theory the CDM is capable to achieve a mieeologic target efficiently in a static
model. From a dynamic perspective however, the CbDdés not show a convincing
efficiency. Furthermore, section 4 defines the pnelitions for Environmental Effectiveness
(EE) in regard to the CDM.

Section 5 subsequently addresses the CDM's praatmalementation by evaluating its
development and the experiences of involved actbne central finding drawn from the
assessment is that the CDM has not been up to rsadtiferent objectives simultaneously.
Especially SD impacts seem to have been disregandéiek vast majority of CDM projects;
both the geographical distribution and distributadinproject types reveal a disadvantageous
balance for regions and projects particularly ddse from the SD perspective. Moreover, the
effectiveness in actually reducing global Greenbo@as (GHG) emissions seems to be
doubtful for a substantial number of projects. Foerce of these fundamental shortcomings
of the CDM can be mainly found in its underlyingaamgements and procedures. Although

the CDM has a multidimensional target system, gsdoot create appropriate incentives for



participants to pursue these targets in a balam@d while there is a value for emission
reductions from the generation of emission cedtBs, no monetary value is given to
additional SD criteria. Since there is a seriestrafde-offs between effectiveness and
efficiency, this incentive scheme results in prvattors seeking nothing but the generation
and purchase of emission certificates at lowestiscétence, efficiency considerations are in
general given preference over effectiveness. Thddmental objective of climate protection
combined with further desirable impacts for deveigpcountries has often fallen by the
wayside. But failure has also occurred at pubheleAs the analysis in section 5.5 of the EU
Emission Trading Scheme (EU ETS) reveals, EU gouwents have failed in promoting
stable signals and incentives to the CDM throughmassive over-allocation of emission
allowances to polluters.

But what are the consequences from these findioigghé future climate protection process?
As former head of the United Framework ConventiarGiimate Change (UNFCCC) Yvo de
Boer recently declared in a newspaper interview, ‘e have to admit the Kyoto Protocol
is dead.” (TAZ, 2011). After the definite denialsseveral global emitters to participate in a
second commitment period, he does not see any &ersseontinuation with the remaining
countries, accounting for not even 20 percent abagl emissions. And also Christiana
Figueres, current head of the UNFCCC in view ofrtagt international climate conference in
Durban believes that “[...] this planet is not goilagbe saved by any big bang agreement.”
(ThinkProgress, 2010). Still, despite of all itsakeesses it is of all things the CDM that has
already been decided to be continued in the postdgra, even in the more and more likely
absence of a successor protocol (GlZ, 2011a). Mottbly, the European Union (EU) has
arrived at a unilateral agreement to further redbed emission levels up to 2050 providing
for a certain degree of future use of the CDM (Csueteal., 2011).

Consequently, a growing number of voices was raisgdesting a reformation of the CDM
to overcome the described shortcomings. As a regaftous reform proposals have been
elaborated and promoted by countries and intenmaltiexperts. Section 6 evaluates some of
the most prominent and promising approaches. Asris out, there are in fact possibilities to
enhance the overall integrity and effectivenesshef mechanism. Key to foster a balanced
pursuit of objectives accordingly lies in creatisg adequate incentive scheme or obligations
for participants as well as in establishing strdmfivard and standardized procedures
restricting the scope for undesirable behavioue pioposals in chapter 6 do not necessarily
have to be established within the UNFCCC; as lomghare will be demand for emission

certificates from industrialized countries, thegpraaches can also be applied at different



levels, no matter if at national, regional or sealtdevel. A growing number of experts sees
the future of climate protection in such a decdizied building block approach. As Robert
Falkner, researcher at the London School of Ecoo®sums up: “That is, | would argue, the

future for climate negotiations. It is a secondtifature but one we must accept as a fact.
(AlertNet, 2011).

2 International Climate Policy — The UNFCCC and theKyoto Protocol

The UNFCCC was adopted at the so called “Earth StimmRio de Janeiro in 1992 with
the objective of a “[.] stabilization of greenhouse gas concentrationsénatmosphere at a
level that would prevent dangerous anthropogenearfierence with the climate system.”(UN,
1992). Entering into force in March 1994, the UNRC@rms a binding agreement under
international law that constitutes basic principiestitutions and procedures of international
climate protection policy (Haensgen, p.16). To d#tdnas been ratified by 194 countries.
These countries are separated in three differemipgr according to their varying roles and
responsibilities (UNFCCC, 2011&)n Art. 4.2b of the UNFCCC, Annex | Parties commait
an individual or joint reduction of GHG emissiomsthe levels of 1990. Emission reduction
targets were further specified with the ratificatiof the Kyoto Protocol in 1997.

With the Kyoto Protocol (KP), a supplementary poatoto the UNFCCC was adopted in
1997 (UN, 1998). The objective in Art. 2 UNFCCCaalspplies for the KP, which beyond
that defines the way in which this objective candwmhieved. Ratifying the KP, Annex |
Parties accepted binding emission reduction oliigat for the first time. To date, 193
countries have ratified the KP, accounting for 6@8efcent of total GHG emissions of all
Annex | countries in 1990 (UNFCCC, 201fejrt. 3.1 KP stipulates an aggregated reduction
of six different GHG in Annex | countries in thedi commitment period 2008-2012 of a
minimal amount of 5 percent under the 1990 emiskual® To allow for the comparability
of these GHG relating to their Global Warming Ptitds, they are converted into GO
equivalents (Cge) that can be understood as the single currenaptefnational climate
protection (Endres, 2007, p.262). Emission reductiargets differ from one country to

another. Annex B of the KP defines these so caldedntified Emission Limitation and

! Annex | Parties include mainly industrialized ctigs and Economies in Transition. Non-Annex | Rarare
mostly developing countries. For a detailed listifighe composition of each group, see Annex Il Bhd

% The only signatory that has not ratified the Kfhis United States.

% For a list of all 6 GHG, see Annex |.



Reduction Commitments (QELR®)The individual QELRO add up to an overall redustio
target of 5,2 percent under the base year levdlemd-2012 (UNFCCC, 20110).

One special feature of the KP is the establishroérsteveral market-based instruments. In
addition to domestic measures for the compliandé wieir QELRO, Annex | Parties have
the possibility to make use of the flexible meclkars constituted in Art. 6, 12 and 17 of the
KP. These comprise the market-based mechanisms Jwmiplementation and Clean
Development Mechanism as well as the Emissionsifigaddue to the global impact of
GHG, the place where GHG abatement measures aduced is of no relevance to the
atmosphere. Consequently, the flexible mechanismsede Annex | Parties the flexibility to
credit foreign emission reduction units againsirtld®mestic reduction targets (Haensgen,
S.19f). The acquired emission reduction units aaed to the buyer party’s assigned amount
(KP, Art 3.10-12)° The Emission Trading directed in Art.17 KP enalf\emex | Parties that
have emission reduction units exceeding their QELlR@eir disposals, to sell these units to
other Annex | Parties. This mechanism comprise$ leohission certificates distributed to
each Annex | Parties and reduction units generatedhe project based mechanisms
(UNFCCC, 2011d).

Art. 6 KP specifies the flexible mechanism Jointplementation (J1). JI allows Annex |
Parties to acquire emission reduction units geadrétom emission reduction projects in
different Annex | countries. These units are callgdission Reduction Units (ERU) and
correspond to the reduction of one ton of,CO

The Clean Development Mechanism (CDM) as definedin 12 KP in contrary enables
Annex | Parties to acquire emission reduction ugénerated from emission reduction
projects in Non-Annex | Countries. These unitsg like ERU, represent the reduction of a ton
of CO, and are called Certified Emission Reductions (CER)

Both market-based mechanisms belong to the comdegtsetting mechanisms (Rentz 1995,
p.90). They differ in the arrangement of certairsige elements but have correspondent
economic functionality (Scharte, 2001, p.87). Thaper focuses on the CDM being the
central offsetting mechanism of international clienpolicy. According to current estimates,
the CDM will have generated an amount of 2728 MHlliCER by the end of the first

* For a detailed overview of each Annex-I Partyduetion target, see Annex |I.

® For member countries of the EU, a combined redndgrget of 8% is defined in Annex B of the KP. fBach
this target jointly, QELRO have been divided diffietly among the member states. The spectrum redicimas
QELRO in Germany and Denmark of 21% to an allowasfcadditional emissions beyond the base year lefvel
27% in Portugal (UNFCCC, 2011c).

® Each Annex-l Party’s assigned amount is calculatil its emission level and their individual QELR3
contracted in the KP.



commitment period (UNEP, 2011). Hence, it is ofeesslly higher relevance than the Jl,
which is expected to generate about 637 Million E&dil the end of 2012.Consequently,
Wara and Victor (2008, p.9) unmistakably state: gife wants to study offsets in the real

world, one studies CDM".

3 Flexible Mechanisms - The Clean Development Mechsm

3.1 Target System

As described in the previous section, UNFCCC andhiéf?e an explicit ecologic objective.
Being an integral part of the KP, the CDM primattilgs to measure up to this superior target
(UN, 1998). In addition, Art 12.2 KP defines thetpaular purpose of the CDM. Accordingly
the CDM is supposed to assist Annex | Parties imeatng compliance with their QELRO as
well as serving Non-Annex | Parties in achieving. SDe first part of this objective is meant
to provide support to the achievement of the sopercologic target; giving Non-Annex |
Parties the opportunity to achieve parts of theduction obligations using a market
mechanism is supposed to allow for enhanced efiitgi¢Endres, 2000). Section 4.2 gives an
in-depth theoretical analysis of how the CDM isalap to increase efficiency of the global
emission reduction process.

The second part of Art 12.2 KP on the contrary roefian additional target to the primary
ecologic one; the CDM is meant to simultaneouslykena contribution to SD in host
countries. On the contrary to the emission redactarget, this second target is not further
specified. Hence, to be able to make any stateatmnit the effectiveness of the CDM in this
regard, it is necessary to take a closer look atctimcrete denotation of this concept. There
has been a longstanding debate about the concefDoin past decades. The so called
Brundtland Report, published by the United Natigvisrild Commission on Environment and
Development (UNWCED) in 1987 defines SD as “ [...pmcess of change in which the
exploitation of resources, the direction of investts, the orientation of technological
development, and institutional change are madeistem$ with future as well as present
needs.” (UNWCED, 1987, Art.30). At the World Summit Sustainable Development in
2002, the significance of SD for the CDM was adskeesand recorded in the Johannesburg
Plan of Implementation. Accordingly, main indicadmportant for the CDM’s success in
promoting SD are, inter alia, the development ofaated, cleaner, more efficient and cost-
effective energy technologies, an increase of tieesof renewable energy supply and by



doing so to achieve poverty eradication as weldrmsmproved standard of living (UN, 2002,
p.16). As can be seen, the concept of SD compbisesfits on different levels. Burian (2006)
classifies possible SD impacts in three categonasyely ecological, social and economic
aspects. Accordingly, a positive SD impact of anssion abatement measure can be defined
as an improvement of at least one of these thregcaes without negative impact on any of
the others. Following this definition, the conditifor a positive SD impact evaluation of a
CDM project is a Pareto Improvement (Burian, 200Bble 1 gives an overview of SD

indicators on each individual level.

Table 1: SUSTAINABLE DEVELOPMENT INDICATORS

SUSTAINABLE DEVELOPMENT
Ecologic Social Economic and Technologi-

Development Development cal Development
— Air Quality — Quality of Employment — Quantity of Employment
- Water Quality and - Livelihood of the Poor and Income Generation

Quantity — Access to Affordable and | — Balance of Payments and
- Soil Condition Clean Energy Service Investments
— Other Pollutants — Human and Institutional | - Technology Transfer and
— Biodiversity Capacity Technological Self-
Reliance

Source: Own illustration based on Sutter (2003)

Obviously, the SD concept also contains ecologiicetors. Hence, there is a certain degree
of overlapping between the SD objective and thd gbamission reduction. However, while
the contribution of emission reduction projectstmlogic SD indicators like Air Quality is
obvious, there is no implicit link to other SD indtors; whether a project has a contribution
to e.g. the standard of living or the employmeme taas to be assessed individually for each
project. Still, the CDM procedures do not requiny aetailed assessment of a project’s SD
impact (Sterk et al., 2009). As illustrated in theject cycle below, the responsibility of
assessing a project’'s SD contribution is solelynbdpy the host country; if it does not have
objections, projects can be approved and carriedhat do not feature any SD contribution
or even produce harmful impacts (Butzengeiger-Ge®@40). Consequently, it is hard to
make quantitative statements about the effectigonéshe CDM in achieving its SD target.
Section 5 however shows that there is a seriesadétoffs between the CDM’s effectiveness
regarding its SD target and efficiency. SectioniBustrates a voluntary approach to closely
assess the SD impacts of CDM projects, the socc@tdd Standard (GS).



3.2 Governance and Project Cycle

The supreme body of the CDM at international leagghe Conference of the Parties Serving
as the Meeting of the Parties to the Kyoto Prot¢C@P). It decides on rules and modifica-
tions to the CDM and decides on the recommendatioade by the CDM Executive Board
(EB) (UNFCCC, 2011f). The EB has supervising functior operations and activities of
CDM participants. It is furthermore responsible tbe accreditation of independent third-
party inspection authorities, so called Designdgerational Entities (DOE). Being either a
domestic legal entity or an international organaat these are mainly responsible for
validating potential CDM projects as well as venfy the actual emission reductions from a
project and requesting the according issuance @ @&m the EB (UBA, 2007, p.19). At
national level, each country participating in thBN is required to establish a Designated
National Authority (DNA). Their main task is to appe projects by controlling the
fulfilment of the required project criteria (UBA0Q7, p.14ff). To actually generate CER,
each project has to pass through a standardizeg@gsoTable 2 illustrates the different steps

of the CDM's project cycle as well as the invohastiors at each level.

Table 2: CDM PROJECT CYCLE

Project Phase Involved Actors
Project Design Project Participant
National Approval DNA
Validation DOE
Registration EB
Monitoring Project Participant
\/ Verification DOE
CER issuance EB

Source:UNFCCC (2011f)

The first step of the Project Cycle consists inaleping a standardized Project Design
Document (PDD), containing detailed information afthe project as well as the ecologic
impacts and the methodology chosen for implementafi ogether with a Letter of Approval

containing information on the project’'s contributito SD, this document is submitted to a
DOE for validation. Based on these documents, & [@valuates whether the project meets

all requirements of the CDM as set out in the mitidaland procedures and either rejects or



validates the project. If deemed valid, registratid the project is requested from the EB. In
case there are no objections from the EB, the grrageregistered as an official CDM project
against a registration fee. Once registered, thgeqr implementation can be initiated.
Throughout the duration of the project, projecttipgrants are responsible for collecting data
necessary to quantify the achieved emission resh&tiA monitoring report containing this
data has to be prepared and submitted to an agbiD®E which verifies whether the
reductions claimed in the report have been actwahieved. The DOE subsequently writes a
certification report indicating the certified amawf emission reduction achieved with the
project, which is submitted to the EB. In a lagpstif there are no objections against the
certification report, the EB issues the requestaduat of CER, charging another fee to cover
administrative costs (UBA, 2007; UNFCCC 2011f).

Looking at the various steps of the project cythes number of actors involved and the
necessary bureaucracy throughout the whole prooassgan already assume associated time
lags and high transaction costs. The resulting exqumesnces for the CDM'’s performance are

addressed in section 5.4.

3.3 Linkage between CDM and Emission Trading

To assess the CDM'’s effectiveness and efficiericis also necessary to take a look at the
broader carbon market. Lecoq and Ambrosi (200734).tlefine the carbon market as “[...]
the sum of all transactions in which one or sevpaaties pay another party or set of parties in
exchange for a given quantity of ‘GHG emission dsstl

Art. 12.9 KP identifies both public and private ieat as permitted participants in the CDM,
i.e. governments, private enterprises and civiietgc While the KP only defines emission
caps for Annex | Parties at national level, sevemghatories have implemented national and
regional Emission Trading Schemes (ETS) applyingssion limits to private installations
and entities. In this way, governments are ableatosfer the incentive for reducing emissions
from public to private level (UBA, 2007, p.11). 8@ ETS are the main source of CER
demand, they have vital impacts on prices and cpresgly the incentives for CDM projects.
Having accounted for 70 percent of the overall deinéor CER so far, the EU ETS is
exemplified for the analysis of emission tradingpesmes in this thesis (World Bank, 2010,
p.55). Not only has it been the largest ETS worttbyiwith a further reduction commitment
of 20 percent below 1990 levels until 2020 it i€ thnly scheme having already fixed a
notable reduction target for the post-2012 era laedce currently the only certain future

source for CER demand (Cames et al., 2011). Thé&ES covers more than 10,000 private



installations in the European energy and indusseators, responsible for about 40 percent of
overall GHG emissions (Hausotter et al., 2011, p.An emission cap is imposed on each
individual entity and an according amount of cegtifes in the form of European Union
Allowances (EUA) is distributed. Installations amsbligated to closely monitor and report
their emissions. Each ton of GHG emission has todwered by a certificate. Thus, in order
to meet their emission caps, installations emittmgyye GHG than their assigned certificates
can choose between reducing their own emissiomeriial reduction) and buying EUA from
installations having excessive certificates (exermeduction) (Cames et al., 2011).
Connecting the EU ETS to the KP flexible mechanisitte EU Linking Directive
additionally enables entities to buy and chargsetfing certificates from the CDM (UBA,
2007)! The operation of the EU ETS is divided in threffedént phases in order to be able to
continuously revise and improve®iEUA are distributed anew in every phase in cowasp
dence with emission forecasts for each individumitallation. Currently, the EU ETS is
operating in its second trading period, lastingiluthie end of 2012. Excessive emission
certificates that are not used in one phase cabab&ed, i.e. transferred in the subsequent
phase and used for compliance (Cames et al., 2011).

As will be seen in section 5.5, many critical vaideave raised concerning the recent and
future arrangements under the EU ETS. Especiadlyfrine and disproportionate distribution
of EUA has prevented the establishment of cleaepsignals for CER and accordingly robust

incentives to the CDM.

4 Theoretical Assessment of the CDM

4.1 The CDM in the Spectrum of Environmental Policyinstruments

Giving Annex | polluters the opportunity to reloeaparts of their emission reduction
obligations, the CDM ranks among the concept o$aifing mechanisms. There have been
various definitions and differentiations of thenteoffsetting in literature. According to Rentz
(1995, p.90), individual emitters are allowed toddet CQ reductions that have been
achieved in their own or foreign operations eitimetheir home country or foreign countries,
from their own CQ reduction obligations. According to this definitiooffsetting mecha-

nisms and consequently the CDM rank among the qarafecertificates as one of the types

" Every Annex | Party can individually decide on thetent to which CER and ERU are chargeable for
compliance. In Germany for example, installatiorsyroharge offsetting credits to a maximum amour2%o

of their allocated EUA (UBA, 2007, p.11).

8 Phase | (2005-2007), Phase Il (2008-2012), PHag2011.3-2020).



of standard economic policy instruments. The basa of this instrument is to define an
emission cap for certain pollutants in a specifeela. Accordingly, the CDM belongs to the
quantity instruments for emission reductions; thargity of emissions is fixed, whereas the
price is variable (Bartmann, 1996, p.149f). Thenped total amount of emissions is divided
into subsets by a public authority. Any polluterasly authorized to emit the amount of
pollutants that is covered by a correspondent @ssse of certificates. The specific
characteristic of the certificate solution is ttia¢ allocation of the emission cap is carried out
by market mechanisms, aiming at enhanced efficieReferring to the international climate
protection process under the UNFCCC, governmen®nofex | parties distribute emission
certificates adding up to their overall nationgb€as defined in Annex B of the KP, creating
a gap between the allowed amount of emissions laméhitial emission level3The gap can
either be closed through domestic abatement measoirethe purchase of additional
certificates (Endres, 2000, p.110ff).

The subsequent sections evaluate the CDM agairf&reatit criteria. The efficiency
assessment illustrates the functionality of the CibMegard to its objective of supporting
Annex | Parties to comply with their reduction galiions. At first, efficiency will be
assessed from a static view, assuming a constahhdtgical level. This assumption is
dropped in the subsequent section, assessing thel'sCBfficiency from a dynamic
perspective including technological progress. Témeasment of the CDM'’s effectiveness on
the contrary addresses its contribution to theaggolgoal of emission reduction. Since the
CDM itself is not designed to effect net global ssmn reductions, conditions for the
mechanism are defined necessary to safeguard tbedic Effectiveness of the Kyoto

Protocol.

4.2 Efficiency Assessment

4.2.1 Static Efficiency

Static efficiency of an environmental policy instrent is achieved, if any given ecologic
target is reached cost-efficiently (Endres, 20002p). In the special case of the CDM, static
efficiency accordingly means that emission redurctimeasures are conducted at the place
where costs for emission reduction measures ar@espbwAn individual cost minimizing

emitter seeks to take those measures for emissiunction that help him comply with his

° There are different ways of distribution for thedewment of certificates that bear individual pesh. These
will not be further addressed in this thesis.

10



individual obligation at the lowest costs (Gerha2@00, p.32f). Hence, the CDM basically
aims at arbitrage of differing emission reductiarsts deriving from large differences in
technological standards between Annex | and None&rrParties (Scharte, 2001, p.97). The
illustrated model in this section mainly bases lom ¢laborations of Rentz (1995) and Endres
(2000). Figure 1 illustrates how the CDM can leadstatic efficiency: This Figure is drawn
under the assumption of only two emitters, one AnhParty and one Non-Annex | Party.
MAC; represent the marginal abatement cost curves &f Batties. Starting at;'E” their
increasing run is based on the assumption thathitjeer the level of achieved emission
reductions, the more expensive it gets to conddditianal emission reduction measures
(Endres, 2000, p.127). Moreover, the Non-Annex ityPa this model is able to reduce
emissions at lower costs than the Annex-l Partynséquently, MAGhas a lower slope than
MAC,.'°

Figure 1: STATIC EFFICIENCY

MAC Annex-| Party MAC Non Annex-| Party

A A

MAC,

MAC MAC

»
»

E Ea Ea" E

v

Source: Own illustration based on Rentz (1995) and En¢2860)

At the initial situation, there are no emissiontriesons and both Parties emit the maximal

amount of pollutant&,"™ andg,™ The Annex | Party is now confronted with an exomes

emission cap oE and thus has to reduce emissions by an amoub{"Sf , involving costs

of the area under MAOT [E;™E A] (Rentz, 1995).

% In this model the Marginal Abatement Cost funcsioare continuously differentiable. In reality, this
assumption is not rational since single abatemeaasures often involve large investments. Accorgingl
abatement cost curves are more likely to have elis@ost speed-ups (Rentz, 1995, p.143).
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Introducing the ability to make use of the CDM ¢esaincentives to trade for both parties, if
their marginal abatement costs differ: as long &> MAC,, welfare can be increased if
reduction measures are conducted by the Non-Anrfeartly who gets compensated by the
Annex | Party. The Optimum is reached when MACMAC, (Gerhard, 2000, p.33). This
condition is assumed to be achieved at MAC*. At tpoint, neither party has any further
incentive to trade. The certificate market has camean equilibrium involving a cost-
effective allocation of emission reduction (Tieterdy 1985, p.21). The required emission
reduction is achieved jointly in both parties, degiag on the exact position and slope of both
MAC, and MAG,. In Figure 1 the overall costs of reduction cqoexl to the areas
[B E* E™] + [C E* E,™. The overall benefit created through the CDM esponds to
[AB E*E ]- [CE* E,™].

Under the assumptions made, the CDM is staticieffidn theory. However there is a series
of barriers to static efficiency in reality. Thesbstacles will be envisaged among the
evaluation of the CDM'’s practical application inagter 5.

4.2.2 Dynamic Efficiency

The application of the CDM leads to efficiency franstatic economic perspective. Efficiency
of environmental policy instruments has to be rerei@ as well from a dynamic perspective
though. The question to be asked in the contextyohmic efficiency refers to the CDM'’s
ability to foster the introduction and developmeitinnovative environmental technology,
increasing the ecologic productivity by leading letter usage of the input factors for
emission reduction (Michaelowa, 1997)Accordingly, enhancing ecologic productivity
means that a certain amount of emission reductem lwe achieved at decreasing costs
respectively emission reduction can be increasedoastant costs (Endres, 2000, p.133).
Consequently, technological progress is one oppitytéor emitters to simultaneously realize
economic growth while keeping emissions constamven reduce them (Michaelowa, 1997).
Figure 2 demonstrates the way how technologicalgness can increase welfare. The
explanation of Figure 2 is consistent with FigurdP@int A represents the starting point. p is
the world market price of CER and assumed to besteohf At the initial technology,

described by MAgG and a sufficient emission cap, an Annex | Parguces its emissions

by Emax E_o .

! Several authors, e.g. Michaelowa (1997) or Ger{2060) equivalently use the term “innovative g&fy”.
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Figure 2: DYNAMIC EFFICIENCY
MAC 4

IVIACl MACO

v

= Eo Emax

Source: Own illustration based on Endres (2000)

Any further reduction obligation is covered by therchase of CER, because the costs of
further domestic reduction are higher then thefoeate price p (Endres, 2000, p.138ff).

The introduction of a new technology now leads totation of the marginal abatement cost
curve from MAG to MAC;. In the new situation in Point B, the market pradecertificates is
higher then the cost of additional domestic abat#jrieading to a substitution of CER for

further domestic emission reduction BfE, and a new equilibrium in Point C, where again
the price of CER is equal to domestic marginal ena&int costs. Initially, the new technology
leads to a cost reduction of & A B]. By the consequent substitution of CER fonustic
measures, the Annex | Party is able to realizehanatost reduction of [A B C]. Hence, the
overall savings of the technological progress &rg,{A C] less costs of the new technology
(Endres, 2000, p.139). Figure 2 can also be apfhiedny Non-Annex | Party. Accordingly,
the CDM leads to an emission reduction BfaxE, and disposal of the generated CER at the

certificate market. By introducing a new technologfye Non-Annex | Party will further
reduce its emissions & and sell the additional CER at a price of p . piogthe unrealistic
assumption of a constant world market price howaxeakens the dynamic incentives in this

model. As described in section 5.5, CER pricesdmgendent on various factors and have

13



shown high volatility in recent years. Assuming dymc prices, technological progress leads
to both a decline of demand for CER from Annex ittiea and an increased supply from Non-
Annex | Parties. Accordingly, technological programplies a price drop which in turn
reduces dynamic efficiency (Gerhard, 2000, p.9@@entives for technological progress in
Annex | Parties are further narrowed by the findinag it generally involves high costs that in
turn reduce the overall benefit of the innovatidore precisely, a new technology is only
introduced as long as its costs are below the gawachieved (Gerhard, 2000, p.92). This is
why critics, like Michaelowa (1997), associate effsxg mechanisms with a low degree of
dynamic efficiency due to the ability and the cadivantage of conducting external rather
than internal abatement measures. Looking at tlewiqgus analysis reveals a trade-off
between the CDM'’s static and dynamic efficiency. @yviding emission allowances for
Annex | Parties at low costs, the CDM'’s static @éfncy reduces the pressure to innovation
and hence constrains structural change. Wheneveatghto the static efficiency due to
increasing costs and market prices are revealétkifurther analysis of the CDM'’s practical
implementation, dynamic efficiency is in turn inased. In reality, any measure changing the
framework of the CDM has direct effects on its istaind dynamic efficiency. Several
changes, whether already implemented or yet disduasd their impacts are discussed in
chapters 5 and 6.

4.3 Ecologic Effectiveness

According to Gerhard (2000, p.29), Ecologic Effeetiess (EE) of an environmental policy
instrument indicates its ability to realize an @ommental quality standard set at political
level in a given period of time. Certificates inngeal are of a high EE; the amount of
certificates distributed defines the emission dagt tannot be exceeded, at least by legal
means, while the allocation of the certificateadhieved efficiently on free markets (Endres,
2000). But what exactly does EE mean in the sehfgedCDM? In its current arrangements,
the CDM is a pure offsetting mechanism, meaning #rgy emission reduction achieved
within CDM projects allows for the emission of thquivalent amount of GHG in Annex |
countries (Tietenberg, 1985). Hence, the CDM itgeiés not result in any net reduction of
global GHG emissions. Consequently, the critermmttie assessment of the CDM'’s EE used
in research and practice is its Ecologic Integ(iEy), see among others Endres (2000) and
Haensgen (2002). To understand the fundamentalingeah El in regard to the CDM, the
term additionality is key (Schneider, 2007, p.7)t. A2.5 KP requests emission reductions to
be additional. The condition for additionality dedd by the UNFCCC (2006a, p.16) is
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fulfilled, “[...] if anthropogenic GHG emissions areduced below those that would have
occurred in the absence of the registered CDM progetivity.” To understand the
importance of this condition, the term additionalitill be further segmented in different sub-
categories according to Scharte (2001, p.92ff)stFithe investment related additionality
requires an accredited CDM project not to be pabfé by itself, involving earnings that are
not sufficient to cover its costs without the CD®hly realizing the project as a CDM project
changes this cost-benefit ratio by additionallyeyating revenues from CER. If the generated
CER vyield overall earnings above the costs invglibdre is an incentive for investors to
carry out the project. Hence, one crucial factar tfee investment decision is the cost of
emission reductions associated with a project. @lses called specific abatement costs are
described by the ratio of the investment costs Hrel generated reduction units. The
investment is profitable, if the specific abatemewdts are lower than the marginal abatement
cost for the same amount of emission reduction ilsigen, 2003, p.79f).

Secondly, the ecologic additionality requires e&IDM project to generate real emission
reductions. Real in this context means that a propmitoring methodology has proven that
emission reductions have actually occurred (Wa@®72p.14). To be able to warrant this
condition, the GHG emitted after the investment@mpared to those that would have been
produced in the absence of the project. Only eomssbelow this business-as-usual (BAU)
scenario baseline can get certified as CER (Sgh20t&l). Figure 3 shows the importance of
precise and honest monitoring and baseline seftinghe CDM’s EI with the help of

different scenarios, based on the analysis fronzéhgeiger-Geyer et. al (2010).

Figure 3: ECOLOGIC ADDITIONALITY OF THE CDM

Emission
Level E Designated
Baseline A
Real
Eo ~ Baseline
Designated
" Baseline B

Scenario 0 Scenario 1 Scenario 2 Scenario 3 Scenario 4

Source: Own illustration based on Butzengeiger-Geyer (2010)
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Eo is the initial emission level. The grey area ie thitial Scenario 0 accordingly represents
the amount of GHG emitted in the absence of the COBhducting an emission reducing
CDM project results in the new emission level Eor the imaginable resulting scenarios, the
grey areas represent the monitored and declaredsiemilevel resulting from the project,
while the purple areas represent the amount oBGLER. Scenario 1 illustrates the ideal
situation as originally intended with the CDM. Tihaseline is set correctly at the actual initial
emission level & Also, the emission level resulting from the pobjes monitored correctly.
Consequently, the amount of issued certificatesresponds exactly to the emission
reductions achieved, safeguarding the ecologictiaddiity of the project. The following
scenarios illustrate different possible errors ttaat occur throughout the project. Scenarios 2
and 3 demonstrate the impacts of flawed baselitimgeln Scenario 2, the resulting emission
level is monitored correctly, while Designated BemeA is set at an exaggerated emission
level. As a consequence, the amount of issued G&EReds the actually achieved emission
reductions, resulting in a net increase of globalseions and hence inhibiting ecologic
additionality. On the contrary, in Scenario 3 Desigd Baseline B is declared as the
reference scenario falling below the actual inigalission level. In this scenario, the amount
of achieved emission reductions exceeds the nuwibiesued certificates. Accordingly, this
scenario results in a net global emission reductguenario 4 demonstrates the problem of
faulty monitoring. While the baseline is set cotlem this scenario, the monitored emission
level resulting from the project is too low. As 8tenario 2, this excessive declaration of
achieved emission reductions results in a net asg®f global emissions.

Consequently, EI of a CDM project can only be fldfi through a proper assessment of
whether the project would also be implemented witlibe CDM incentive as well as through
a realistic determination of the baseline scenamo a sound monitoring methodology
(Schneider, 2007). The issuance of CER from nontiaddl projects may even lead to an
increase of global emissions; authorizing an Anh@®arty to increase their total emissions
while the corresponding reductions generated inpitegect would have occurred anyhow
would inflate the overall emission cap of the KP darthus bust its EE
(Schneider, 2007; UBA, 2001). The same applieCioR that have not actually occurred due
to a false determination of the reference scenari@n excessive amount of monitored
emission reductions. But even if additional, EIGIDM projects can still be undermined by
the problem of leakage. Scharte (2001, p.95) deflaakage as those indirect and negative
side-effects that a CDM project has on GHG emissiontside the project. As a typical

example for leakage, he illustrates the substiutadfect of forest protection projects;
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conserving forest areas in a certain region otadd to an increased usage of different forests
not covered by the project. Although it is diffittd consider the leakage induced by a project
in the calculation of its emission reductions, st important to maintain a project's El.
Accordingly the CDM EB provides methodologies ardndards for the assessment of
leakage.

Summing up, the CDM'’s El is a necessary condition the effectiveness of the Kyoto
Protocol. In fact the identification of a projecEs has proved to be one of the CDM’s major
challenges, see among others Schneider (2007) amd {®007). Lex De Jonge, Chair of the
CDM EB, although considering the CDM as a succéssfstrument, emphasizes the
indispensability of additionality recognizing “[..that the CDM, at its best, is a zero sum
game [...]” (IISD, 2009). Consequently, different posals have been made aiming at
strengthening the CDM’s EI. Moreover, concepts hbheen elaborated moving the CDM
from pure offsetting towards a mechanism capablere¢ate net emission reductions. Section
5.4 analyzes the problems occurring at the dematnmtr of additionality in practice. It is
shown across section 5 that in practice trade-offsur between the CDM’s EIl and its
efficiency. Section 6 demonstrates possibilitiesifow to deal with the problems of proving
additionality and presents approaches to transtoerCDM into a mechanism going beyond
pure offsetting and thus contributing to globaligation efforts.

5 Weaknesses in Practical Implementation

5.1 Geographical Distribution of CDM Projects

The quantitative geographical distribution of CDkbjects is remarkably unequal, whether in
the distribution between or within different reggrsee among other Arens et al (2007) and
Lutken (2011). Figure 4 gives a crude numeric caispa of countries’ score on CDM
registration, while Figure 5 illustrates the distrion within regions using Africa as example.
The picture is the same when looking at the volwhexpected CER generated in each
region. During the early days of the CDM, the dmttion was still more unbalanced with a
few well developed countries representing the lmfliCDM project development. At the end
of 2006, after the CDM’s remarkable take-off theses the meagre amount of just one project
registered in Sub-Saharan Africa (Lutken, 2011).pWhile for the El of the CDM the
location where projects are conducted plays no iciate role, underrepresented countries

are obviously hardly able to benefit from possiBl@ impacts.
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Figure 4: GEOGRAFICALDISTRIBUTION OF Figure 5: CDM PROJECTS IN AFRICA
REGISTERED CDM PROJECTS
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Source Own illustrations based UNEP, 2011-06-17

Examining the reasons for this low application lnd ICDM, Arens et al. (2007) look at the
specific circumstances Africa offers to potentiadjpct developers: In the year 2000, Africa
accounted for not more than 3.57 percent of wodéWwsHG emissions with the lowest levels
of per capita emissions worldwide. With 40 perc&duth Africa is the main emitter.
Together with Kenya, Morocco, Egypt and Nigeriagtounts for the major part of emissions
in Africa (Arens et al., 2007, p.7). As can be seefrigure 5, this sample of main African
emitters corresponds exactly to those countriesirigpthe lion’s share of CDM projects. As
Arens et al. (2007) explain there are several chetdo the implementation of CDM projects
in the remaining countries. First of all and moswious, an overall low level of GHG
emissions results in low emission reduction po&sitiAlso, the majority of investors seeks
for projects that generate certain and not to samalbunts of CER, since small-scale projects
offering few emission reductions are rarely rergabbnsidering the involved transaction
costs; as Wara (2007) shows, in 2006 the larggstréent of projects accounted for more
than 70 percent of CER supply. Arens et al. (2G&8 another reason for the preference of
investing in projects in certain countries in adaxable general investment climate prevailing
in these countries. Since the CDM is a voluntarg amarket-based mechanism, it can be
expected that investments flow predominately tontees and projects with low investment
risk. A comparison of the Worldwide Governance kgeovided by the World Bank does
indeed show an above-average ranking in one oraawelicators for those countries hosting

a high number of CDM projects (World Bank, 2013%aHowever, Niederberger and Saner

2 The WGI can be taken as an approximation for ari@s investment climate. For detailed informationthe
Indicator, its methodology and for the Indicatass distinct countries, see Worldbank (2011a).
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(2005) state that a country’s investment climatks ia comprehensively explaining its CDM
attractiveness. For example, India and severahlatnerican countries despite of a relatively
poor rating in investment climate belong to thethmsuntries with highest CDM patrticipa-
tion.

Facing the low participation in the CDM of many NAnnex | Parties, several concerns were
raised stating that the design of the CDM wouldlable to foster balanced financial flows
to Non-Annex | Parties and that additional measwvese necessary to achieve an equal
distribution across the world. Especially Sub-SahaAfrica, Small Island Development
States (SIDS) as well as Least Developed Counttief) were entitled the “lost world” in
CDM (Lutken, 2011, p.1)% These countries though are particularly desirablearticipate in
the CDM from a SD view, as there is much need &miad and economic aspects of SD as
poverty eradication and improved standards of gv{Burian 2006). Moreover, different
research has revealed that particularly small-sgatgects are better integrated in the
economy and thus have stronger SD impacts thae-kogle projects (Butzengeiger-Geyer et
al., 2010, p.39). Consequently the CDM EB, ackndgileg the existence of barriers to the
participation of these particular groups of cowedricalled for proposals to tackle these
obstacles (UNFCCC, 2006b). The response was thptiadoof the Nairobi Framework in
2006 aiming “[...] to help developing countries, egply those in Sub-Saharan Africa, to
improve their level of participation in the Cleane2lopment Mechanism (CDM) and
enhance the CDM'’s geographical scope” (UNFCCC, 2p0Bentral Features of the Nairobi
Framework comprise capacity building for the depelent of CDM projects as well as
enhancing capacity of DNA and the promotion of stwgent opportunities for projects.
Another initiative was the introduction of Programsn of Activities (POA) aiming
particularly at an improved CDM patrticipation of D as the opportunities for medium- or
even large-scale projects in LDC are quite limitkee to the small size of the economy and
low GHG emission levels, POA enable the realisatibmicro scale activities by summariz-
ing measures at household level to programmes €niitR011, p.5).

Since the introduction of the Nairobi Framework &A, the situation has changed. Up to
2011, 23 LDC have been participating in the CDMgsthoin Sub-Saharan Africa, compared
to three in 2007. There are currently 206 POA i @DM pipeline, either registered or at
validation, of which 37 are hosted in LDC (UNEP,120 Still, Figures 4 and 5 based on

topical data gives a highly unbalanced impressioth@® geographical distribution. However,

13 Annex Il indicates the Non-Annex | countries cléfied as LDC by the UN.
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it can be doubted if the sheer quantity of projest& very meaningful measure to draw
conclusions about the actual distribution. To givere qualified information, Litken (2007)
odds out countries that are just not rationallypéoconsidered as potential CDM participants
whether because of ongoing armed conflicts or thg $ize of population and emission
levels!* This method results in participation rates of &@cent among LDC compared to 62
percent in better developed countries. Still, akkéfi (2007) points out, these relations do not
yet say anything about the degree to which thesmtdes are participating. He therefore
develops indicators that are supposed to allow godecent comparative performance
evaluation. His results seem surprising: Compatimg different country groups’ project
generation ability, i.e. the number of projectsididd by national emissions, LDC together
with China rank on the second place behind LatireAca. Taking a country’s percentage of
emissions covered by CER as indicator giving ewideto the extent the CDM is supporting
emission reduction efforts, LDC even rank on thstfplace. To what extent this surprisingly
good score of LDC can be traced back to the inttdn of the Nairobi Framework and the
POA has yet to be assessed.

The inequality in the geographical distribution@DM projects is probably not as striking as
it might look when catching a first glimpse at Figsi 4 and 5. Still, it is doubtful if the CDM
design is even capable to result in a more or lkedanced geographical distribution. The
discussion about the distribution reveals a trafierothe design of the CDM objectives:
Emitters try to comply with their QELRO in a costi@ent way. Recalling the static analysis
in chapter 4.2.1, they look for those emission cidas involving the lowest costs. Shown
above, this is typically the case in large-scalejgmts with high amounts of reduction
potential that are typically findable in countri@&h high overall levels of GHG emissions.
These in turn do not comprise Sub-Saharan courdrie®C, which are particularly desirable
for SD impacts like poverty eradication and an ioyed standard of living.

The measures taken so far have been one firsttetegrds an increased emphasis on SD.
Other possible measures in the international dsonsabout how to give more weight to the
SD objective by fostering projects in LDC are addesl in chapter 6.

4 These countries are Afghanistan, Somalia, Chadyritémia, Sudan, Haiti and East Timor due to armed
conflicts in the recent past as well as Comorodor8on Islands, Samoa, Vanuatu, Sao Tomé and Pencip
Kiribati and Tuvalu due to their very small popigatand emission levels.
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5.2 Distribution of Project Types
Looking at the quantitative distribution of differteproject types within the CDM results in a

similar unbalanced picture as the geographicatidigion seen in the previous section. For
the further analysis, different project types alassified into the four quantitatively most
important groups. In particular, these project s/paving so far largely dominated the CDM
pipeline are HFC and JO reduction, renewables, Nieduction, Cement and Coal Mines, as
well as energy efficiency (UNEP, 2011). Figure leistrates the CER delivered from each
project type as a function of time since the lauotcthe CDM until May 2011.

Figure 6: ACCUMULATED CER GROWTH
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After the launch of the CDM in 2003, especially HE& and MO reduction projects have
seen rapid growth in number and CER issued. Frod®-2007, they accounted for the lion’s
share of CER, remaining at a constantly high levelr time and still being the second largest
CER generating projects in 2011. Since 2006, differproject types too experienced an
accelerated growth. Especially renewable energyjegi® have grown above average,
representing the largest share of CER issuanclit.2Still, since the existence of the CDM,
HFC-23 and MO reduction projects have generated 71 percentl g$smed CER (UNEP,
2011).

But why have these industrial gas capture projbetsn so obviously favoured by project
developers? As Wara (2007) explains, HFC-23 an@ Bs well as CHare basically by-

products of certain industrial processes. Projeeasturing and destroying these GHG are
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typically characterized by low abatement costshey o not request large investments for
technological transformation. Besides, the paylaeakod from investment to CER issuance
is short compared to other project types (Buri@@& p.62). In turn, these projects generate
high volumes of CER since the Global Warming Paténof these industrial gases is
immense. HFC-23 for example has a Global Warmingm@l of 11.700 times as much as
CO; (Lecocq and Ambrosi, 2007). This means in turn thatabatement of one ton of HFC-
23 within a CDM project allows for the emissionIdf.700 tons o€0,in Annex | countries
As Wara and Victor (2008) explain, these relatioesult in perverse economic incentives for
project developers, since the price of reducing oni¢é of HFC-23 are outweighed by the
earnings from selling the generated CER by famnatter if market prices of CER are high or
low. The profit from participation in the CDM is @ardingly much higher than the earnings
from the primary production. These net benefit@tenoral hazard by creating the incentive
for producers to inflate their GHG emission to thaximum extent possible — and reduce
them again. This relationship creates an obvioasletoff between efficiency and El;
regarding the economic behaviour of profit-maximgproducers, it is rational to extend and
reduce their industrial gas emission as much asilglesto absorb the rent provided by the
CDM (Wara, 2007). At the same time, by increasingd again reducing GHG emissions they
create huge amounts of additional CER for AnnexaitiBs that are by no means additional
and consequently bust the EI of the whole mechani&mavoid or at least to reduce this
abuse of the mechanism, the CDM EB decided to apfyrove projects in industrial plants
already existing before the start of the CDM. HoereWara (2007) observes an increase in
production of relevant industrial plants in Non-Amnl Parties during the baseline period
(2000-2004) exceeding the expected growth ratéhimaccording industries by far. Although
it cannot be assessed with absolute certainty wehelis increased production was only an
appropriate answer to increased demand, it is ifempd assume that significant parts of the
expansion only occurred in order to take advantdglee CDM profits.

Renewable energy projects on the contrary haveiessef disadvantages compared to gas
capture projects from an efficiency perspective.BAgian (2006) describes, these projects
require above-average capital intensity, meanimg mvestments, but in turn provide only
few CER, resulting in relatively high specific abatent costs. Thus, a renewables project’s
Internal Rate of Return (IRR) is not significantlycreased by the revenues of CER sale.
These characteristics from renewables projecthidunmiore result in an extraordinarily high
share of transaction cost per CER. Evaluating #teeage CER issuance from renewable and

non-renewable project types and setting them istation with minimal fixed transaction
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costs of € 150,000 per project, Burian (2006) dates transaction costs of € 0,34/CER for
renewables projects, compared to € 0,04/CER fofranawables projects.

Assessing both project types from a SD view drauitecanother picture: A survey provided
by UNEP (2009) attests renewables projects an bwtrang SD impact; above all, they have
a high job creation and securing potential. Haalrgady created about 2,3 million jobs in
recent years, the UNEP survey sees potential fidhdu 20 million jobs in the renewable
energy sector until 2030. Furthermore, replacingjqgaated and highly polluting power
production with clean and modern technologies, wattdes projects create benefits for health
and increased standards of living, especially ftawest-income rural population (UNEP,
2009). Apart from this, Wara (2007) points out thamewables projects are able to bring
Non-Annex | Parties on a low-carbon developmenh patding to an overall early retirement
of high-carbon energy infrastructure. As Schne{@€07) states, the process of gas capturing
in contrast is in general, if at all, not accomggahnby notable SD impacts. These projects do
neither generate significant additional long-termp&oyment nor enhance the industry’s
competitiveness. As the technology for gas capguisnnot innovative and available in most
countries, these projects also cannot be assumegknierate a high level of technology
transfer (Butzengeiger-Geyer et al., 2010, p.39).

Summing up, renewables projects have a highly ipes8D impact, while supporting Annex

| Parties in complying with their QELRO at incredsefficiency. Gas capture projects are
preferable from the compliance view but hardly hamy SD effects and might have
significantly dampened the CDM'’s EIl. Drawing an iaded pros and cons list, renewables
projects seem to be the favourable choice. ButestaD and El do not have any direct
financial value for project developers, preferein@s been given to gas capture projects
throughout the first commitment period, which arerenattractive from the sheer compliance
view; seeking for efficiency in compliance, projedévelopers neither pay attention to
maintaining the mechanisms EIl nor to achievingatiffeness of projects in fostering SD in
host countries. The only authorities having an mige to safeguard SD impacts of CDM
projects are the DNA. Being the first entity to eppge CDM projects in the project cycle,
they have the possibility to reject projects nonggating any SD benefits for their country.
Still, Sterk et al. (2009) evaluating a series @NC projects, find no evidence of DNA
rejecting approval for projects lacking SD benefts a consequence from these findings, the
EU has recently taken the choice from private acbyr formally adopting the ban of credits
from HFC-23 production andJ® for the third phase of the EU ETS (GlZ, 2011a).
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With CER Discounting and ambitious baseline seitsegtion 6.2 presents one possibility to
create a more balanced incentive scheme betwefenedhif project types.

5.3 Additionality

As pointed out in chapter 4.3, additionality of jeds is the key prerequisite for maintaining
the CDM’s El. The demonstration of a project’s @ddiality constitutes one major step at the
beginning of the project cycle and has to be pgeeexactly in the Project Design Document
submitted to the DOE chosen by project developers.

The CDM EB has elaborated an “additionality toaf’ arder to facilitate the process of
assessing a project’s additionality (UBA, 2007).drfirst step, alternative scenarios to a
project have to be determined, which can servéhasaseline scenario. Under the current
CDM regime, baselines have to be determined indalig for each project based upon
methodologies approved by the CDM EB (Sterk et 2009). The second step is an
investment analysis, supposed to determine a pi®jeconomic attractiveness. Projects
economically attractive without the CDM can sti# hdditional, if barriers can be identified
preventing the project from being carried out ie Hbsence of the CDM. If a project is not
economically attractive without the CDM, no barremalysis is needed. In a final step, a
common practice analysis has to show whether thegirtype has already established in the
relevant sector or region (UBA, 2007, p.21f).

Schneider (2007) assesses the likelihood of investrmelated additionality for all 803
registered CDM projects and further 2,266 projantgshe CDM pipeline in 2007. As a
measure for the impact of CER on the economicditeness, he uses a project’s change of
its IRR if carried out as CDM project; the highketrole CER revenues play for a project the
more likely it is additionat® Following this methodology, in total 40 percentloé registered
projects seem not to be additional (Schneider, 2G09)*® Although the accuracy of
Schneider's methodology in determining investmesiaited additionality can be doubted,
there is more evidence that a considerable shar€@M projects is not additional.
Schneider’s findings are, inter alia, underpinngdabDelphi Survey regarding the future
perspectives of the project-based mechanisms ctediby Cames et al. (2007)More then

800 worldwide experts with working experience ie P flexible mechanisms were, among

!> There are other possible measures for the liketihaf investment related additionality used inrtitere, e.g.
CER revenues per investment costs (Schneider, 2002).

'8 For a more detailed description of the methodolsge Schneider, (2007, p.42ff).

" Delphi surveys try to achieve a high level of ayraity and feedback. Basically, experts for the syad issue
are asked to answer a series of questions. Afteésyar a second round, they are confronted withrélalts and
are asked to answer the same question again. Ebefunformation see Cames et al. (2007, p.72f)
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others, asked questions about their appraisal dftiadality in the CDM. Although 57
percent of respondents are of the opinion that C&Rnues have a significant positive
influence on projects’ profitability, 86 percentslieve that carbon revenues are in many
cases only “[...] the icing of the cake, but are detisive for the investment decision.”
(Cames et al., 2007, p.98). Another 71 percenebelthat many projects would have also
been carried out in the absence of the CDM.

Looking at the ecologic additionality does not drawreferable picture. Although it is hardly
possible to reproduce and understand the basetisraso setting and the monitoring
methodologies, Haensgen (2002) sees a probably dnigin rate. As she points out, both
hosting party and investing party have an incentivdeclare exaggeratedly high emissions in
the baseline scenario and monitor exaggeratedlyéswiting emission levels. In this way the
host party can expect excessive financial trandiens the investor; the investor in turn
receives an unjustifiable high amount of CER, he eigher charge to his QELRO or sell on
the carbon markets. The bottom line of this gantbas a project eventually results in higher
emissions than those that would have occurred iakisence, putting EI well out of reach.
Recalling the substantial importance of additidgdior the CDM'’s El, these findings draw
an alarming picture. Knowing about this importancee might wonder how such a weak
performance could evolve. Looking at the procesprofiing additionality within the CDM
reveals fundamental flaws in design; all four stepscribed above and necessary for the
development of the PDD base on assumptions, estinsatnd hypotheses and are hence
uncertain and subjective criteria. As SchneidelO2®.7) points out, “the question as to
whether a project would also be implemented withtbet CDM is hypothetical and counter-
factual — it can never be proven with absolute atety”. Consequently, the process of
proving additionality opens the floodgates to fraw$ Haensgen (2002) indicates, the
hypothetical and project-specific character of théividual steps during the additionality
assessment gives involved actors the opportunitshé&at. And even independent third-party
DOE which play a decisive role in this process hawencentive to support this behaviour; as
Schneider (2007) points out, project developersasaign any DOE of their choice, creating
a competitive situation. Accordingly, prices forifieation and validation have experienced a
significant drop in recent years, leaving theseatiestonly very limited time and capacity to
spend on each job. Furthermore, DOE have an ineemiot to gain a reputation of being
above-average strict in the validation and verifara process (Schneider, 2007, p.5ff).
Furthermore, at a workshop of the CDM EB, an emgéogf the accredited DOE TUV Sud

complained that “[...] project developers whose prbjiss not successfully validated and
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registered increasingly do not pay the agreed a&abtid fee” and accordingly “[...] further
increase the pressure on validators to validatprajects they are contracting.” (GTZ, 2007,
p.3).

The question of how the CDM’s overall additionalitgn be increased, again shows the
incompatibility of its target system. Starting Aetdescribed process and rules for proving
additionality, any enhancing of the likelihood afditionality and thus improvement of El is
most likely connected with even more detailed angjegt specific criteria (Scharte, 2001,
p.96). These in turn would further raise involvehsaction costs and hence weaken the static
efficiency. Furthermore, growing requirements wowldo come along with a growing
number of lost opportunities, i.e. actually addifib projects that do not meet the criteria
(Schneider, 2007, p.28). Any measure to changent#iteodology of additionality assessment
has therefore to choose which objective to givéegpemce. One conclusion that can be drawn
from the findings in this section is that enablialy involved private stakeholders to act
unrestrictedly in order to maximize their own wyilimarginalizes the KP’s primary and
superior objective of EE. In other words, a stranfpeus on El is either connected with
cutting the scope of action for all private pagamts or a change in the incentive scheme.
Accordingly, various suggestions have been madedssulissed in recent years, aiming at
organizing the whole process of assessing addlitgriass project-specific and manipulable

and thus enhancing the emphasis on EI. Some o thagyestions are presented in section 6.

5.4 Procedural Weaknesses

As described in chapter 3.2, the CDM'’s project eyftbm project development until the

actual issuance of CER involves a multiplicity ¢éps. However, short-time procedures for
the whole process and hence for every single seepfagreat importance; Annex | investors
are dependent on predictable and prompt deliver€BR, since they have to comply with

their QELRO in given fractions of time (Wara andcdir, 2008). As shown in this section,

the CDM has not been up to this requisite. Anoiksue causing problems in the project
cycle are the involved transaction costs. Theset&hmings pose major threats to the
efficiency of the CDM.

Leguet and Elabed (2008) examine the individuapsstdhroughout the project cycle and

assess involved delays and bottlenecks. While tleegot find any evidence of a PDD that
has failed to gain national approval in the firgps time-lags have occurred between PDD
submission and host country approval from one wgeto 17 months. The next step, namely

project validation by a DOE averages at a time splaeright months. Together with the
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subsequent registration through the CDM EB, thegss of validating and registering CDM
projects averages at a total duration of 572 deysrid Bank, 2010, p.47). Furthermore, an
increasing number of PDD has recently failed to gelidated by the assigned DOE.
Likewise, the CDM EB has rejected to register awgng number of projects already
validated by DOE. Summing up to 1364 projects ity 2011, more than one third of all
CDM projects in the pipeline have failed to gaididation (GIZ, 2011c). And even once a
project has achieved registration by the CDM EBaylein the process are overcome by no
means; registered projects have to start operasiceprdingly produce emission reductions
that again have to be monitored and verified byGEDbefore CER are issued by the CDM
EB. Experience has shown that on average anothérdd@s pass between a project’s
registration and the first issuance of CER (WorldnB, 2010, p.47). Even once the
verification process has been completed, severe-liigs occur until the actual issuance of
CER. Wara and Victor (2008, p.16) assess the tineeGDM EB needs to process the
incoming issuance requests. They find out thatrassyithe registration of all projects in the
CDM pipeline, the CDM EB’s rate of processing isste&requests is at not more than one or
two percent of the rate actually needed to isslieegluested CER in a timely manner.
Moreover, a large number of projects has failedyémerate the amount of CER initially
outlined in the PDD. On average registered projgitsd 94 percent of the originally
intended CER. Looking at different project typegsgluet and Elabed (2008, p.79) point out
that these differ in success regarding CER issyamhée industrial gas capturing projects
often over-perform compared to the intended reductinits, energy-related projects on an
average only generate about 60 percent to 80 peodevutlined emission reductions. The
large delays in the project cycle mainly seem iseairom lacks in capacity and staffing from
involved actors. First of all, the elaboration edper PDD including baseline determination
and other relevant documents has proven to beexdonsuming process of high complexity
and hence has been one of the main barriers tongplementation of CDM projects (Cames
et al., 2007). Subsequently, as Wara and Victod&2@oint out, most DOE face substantial
problems to assemble teams of sufficient size amhaty for conducting the necessary
verification audits and certifications. However, sisown in section 5.3, the competitive
situation among DOE has created pressure to caryhese steps in a low-cost and short-
time manner.

Another severely criticized issue associated withdifferent steps in the project cycle is the
high amount of transaction costs accumulating thinout the process. Ellis and Kamel

(2007) draw a list of costs incurring at differdavels of the project cycle. There are two
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different categories of costs involved in a CDMjpob. On the one hand, there are fixed costs
resulting from the development of the necessarynh@nts as well as the obligation to report
and the certification process. On the other haneket are variable costs in the form of fees
like the UN Adaptation Fund Fee and the ongoingscésr monitoring and verificatioff.
According to the Delphi Survey of Cames et al. (20@he largest components of transaction
costs are for PDD development including baselingerdanation, followed by costs for
monitoring and verification.

The shortcomings throughout the project cycle hseeere impacts on both the CDM'’s
effectiveness and efficiency. In total, the whotej@ct cycle from project approval until CER
issuance lasts on average about three years ands iachigh amount of transaction costs.
Furthermore, many projects have underperformededuging emissions or even failed in
getting validated or registered and thus not geedrthe expected amount of CER. All these
facts have negative implications for the CDM asompliance mechanism; investors cannot
fully rely on CDM projects to generate the CER timeed to comply with their QELRO in a
certain time or amount, leading to uncertaintieg thrther increase transaction costs (World
Bank 2010, p.47). The transaction costs associaitida project constitute one component of
its marginal abatement costs. Recalling the statelysis in chapter 4.2.1, increasing
marginal abatement costs lead to a lower amoumra@ects conducted, shifting a share of
abatement efforts from external to internal redaret? Accordingly, overall compliance costs
rise, impairing the CDM'’s static efficiency. As Miaelowa et al. (2004) find out, the projects
mainly crowded out by the involved transaction saate small- and medium-scale projects,
generating less than a total amount of 20,000 CEf finding penalizes especially LDC,
which as pointed out in section 5.1 typically da nweet the preconditions for large-scale
projects. In turn, since it was shown that smadilsrojects in LDC are particularly desirable
from a SD perspective, the flaws in the projectleyalso weaken the CDM’s overall
effectiveness regarding SD. This impact on SD perémce is further supported by the
finding that particularly energy-related projects/é proved to underperform; the low average
rate of CER issuance constrains the incentiverfeestors and project developers to carry out

these projects (Leguet and Elabed, 2008).

18 For a detailed list and estimations of transactiosts throughout the CDM project cycle, see Elfid Kamel
(2007, p.33).
9 In accordance with figure 3, transaction costsl lena rotation of MAGto the right (respectively up), while

MAC* is increasing. B E,* increases, while F*E,* declines. As a result, the overall benefit from @DM,
[ABE*E |- [C E*E,™], decreases.

28



The implications of the project cycle deficits ralvanother trade-off between the CDM'’s El

and efficiency; the higher the qualitative requiesnts are for applied methodologies, and
therefore the CDM’s El, the higher are as well itneolved time-lags and transaction costs
which in turn weaken the static efficiency. Mengdrbefore, since there is no direct value for
a project’s El, both investors and project devetsgeave a clear preference for efficiency and
accordingly have been calling for simplified proasss and modalities for the CDM since its

launch (Cames et al., 2007).

5.5 Development of the Carbon Market: The EU ETS

A further important aspect influencing effectivesieand efficiency of the CDM is the
performance of domestic and international carborrketa. Demonstrated before, the
incentive for project developers to participatetie CDM is mainly determined by the
balance between involved costs and additional rge®nAfter the composition and effects of
involved costs have been examined, this sectionstex on the development of revenues.
Revenues are mainly determined by the CER pricelwini turn is determined by supply and
demand on the carbon markets (Sterk, 2008, p.1).

Taking a look at the development of the EU ETS &siB008 shows an immense negative
trend both in market volume and prices for projem$ed emission reductions. As a survey
from the World Bank (2011) shows, after an impnessexpansion of the carbon markets
between the launch of the KP in 2005 and its clinma007, carbon markets experienced
double-digit declines in market volumes in all #hrgubsequent years, followed by a
substantial drop in prices. In 2011, the CER makkietock bottom since its establishment in
2005 (World Bank, 2011b, p.49). Regarding the Hagt and large expansion of the carbon
markets, one might ask the legitimate question, wWigy transformed from bull to bear
markets that suddenly. To answer this questios litelpful to take a close look at the recent
and future development of demand and supply faretiihg credits.

As Sterk (2008, p.15) points out, the demand foRG&basically “[...] set politically by the
stringency of the industrialised countries’ emissiargets and the extent to which they want
to meet these targets through purchases insteddmoéstic action.” As analysed in section
4.2.1, the motivation to purchase certificatesdadtof reducing domestic emissions basically
depends on the differences in MAC between Annendildon-Annex | Parties. The incentive
for both domestic abatement efforts and purcha€iBR for compliance is however crucially
dependent on the pressure deriving from emissigs ead hence reduction obligations; a

scarcity of certificates should encourage pricesige, making it more expensive to pollute
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and so encouraging both internal and external emmsseductions. Pearson and Worthington
(2009) as well as Reyes (2011) however heavilyctzé an actual oversupply of emission
allowances to European industrial sectors and dékalting lack in ambition. As they point
out, emission projections were severely overesgohall across European countries in phase
I. The resulting exaggerated and gratuitous isstiafcEUA led to a weak demand and
accordingly to a strong decline in all certificatpaces. Consequently the issuance of
certificates was tightened in phase II. Still, gignals set for the carbon markets were by far
not ambitious enough, resulting in continuing lowces. The low demand was further
weakened by the economic crisis starting in 2005 aAconsequence of the global decline in
production, global emission levels decreased. Atiogty, many emitters complied with their
QELRO just by reacting to the economic downturn serdporarily reducing their production
(World Bank, 2010). For phase lll starting in 20tt® European Commission (EC) has
adopted some measures in order to overcome thkirefan setting proper incentives and
signals for the carbon markets: The individual esois caps are replaced by an EU-wide cap
aiming at an overall emission reduction until 2@2@0 percent below 1990 levels and a 50
percent reduction until 2050 (Cames et al., 20110)p Furthermore, certificates are no
longer issued for free but increasingly get auadifor most industrial sectors. For Pearson
and Worthington (2009) however, these measuresnatieing but a drop in the bucket.
According to their calculations, they presume thatil the end of phase Il in 2012 an
excessive 700 million certificates remain uncharged thus can be used for compliance in
phase Ill. Accounting for about 40 percent of teduction target for phase Ill of the EU ETS,
they assume that, despite the alleged improventerttee EU ETS, European companies do
not have to make any domestic efforts to cut emmnssuntil 2017. Reyes (2011) estimates the
resulting windfall profits for certain European lubérs, extraordinarily over-provided with
EUA at € 20 billion in phase | and further € 71libit in phase II. For phase lll, he expects
additional windfall profits of at least € 7 billimnnually. Hence, he argues that the EU ETS is
nothing but a subsidy scheme for certain pollut@rstop of this damning indictment Pearson
and Worthington (2009, p.4) point out that the amhbs of the EU ETS are by no means in
line with requests from scientific institutionsftdfil the UNFCCC'’s environmental objective
anyway; resulting in a total of 6 percent emisstahin the next 5 years, they fall a long way
short of the proposal of the International PanelGhmate Change (IPCC) of an annual 3
percent reduction.

Coming back to global level, the consequences fiteese findings for global CER demand

are even more striking bearing in mind that theELS is at present almost the only potential
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absorber for CER supply from 2012 on; the negatmstiabout a second KP commitment
period with new QELRO for Annex | Parties seemffam an international agreement. With
the USA, Canada, Japan and Russia, 4 crucial AhRexties oppose a second commitment
period (GlZ, 2011a). Moreover, national and locHbres to overcome this international
regulatory gap by implementing national tradingesobks like the EU ETS failed comprehen-
sively; with the United States, Japan, South Kamed Australia, a substantial group of
emitters was not capable of passing according l&Egias (World Bank, 2011b). An
exception is California, which at federal stateelewntroduced a cap-and-trade system,
starting in 2012 (GlZ, 2011a).

Similar projections can be made for the post-2Qighk. The EC has announced and passed
qualitative restrictions on the use of the CDM ider to safeguard its effectiveness regarding
El and SD; consequently, from phase Il on, onlyRCgenerated in LDC will be chargeable
for compliance (GTZ, 2010). Furthermore, CER fronadustrial gas capture projects are
banned from the EU ETS from 2013 on (GlZ, 2011acédingly, as can be concluded from
section 5.1 and 5.2, the lion’s share of projepetyand host countries will not be feasible to
be implemented anymore from 2013 on. It remainddoseen whether the remaining EU
ETS-eligible project types in LDC have the potdntiagenerate the CER supply; according
to calculations of the World Bank (2011b, p.48g #hare of so far issued CER from projects
in LDC only accounts for 0.003 percent. As aboupéécent of CER issued to date are from
industrial gas capture projects, the extent ofisgalp needed for EU ETS-eligible projects
seems hardly achievabl&@he supply of EU ETS-eligible projects like renevealenergy
projects is further limited, since CER prices arst jtoo low to sufficiently increase IRR and
thus profitability. Still, the question about thetential for up-scaling projects generating EU
ETS-eligible CER is currently of no true relevanés.long as the EU retains its 20 percent
target, the EC sees no need for import of CER foofean actors throughout phase Il (GlZ,
2011b). The World Bank (2011b) agrees that if ndittahal demand is about to emerge
soon, there will be hardly any incentive to inves€CDM projects in phase Il anymore.

6 CDM Reform

As elaborated in section 5, the CDM has turned toube an arrangement with limited
capability to cope with its objectives in varioegards. Still, different actors have acclaimed
the CDM to be a tremendous success, mostly refergrio the striking development of the
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project pipeline and the generated amount of eomsduction units for compliance. As the
previous analysis reveals however, assessing thd’'€8uccess is not that simple; looking at
the sheer numbers obscures the fact that the mieohdrears fundamental design flaws,
implicating constant trade-offs between its indiatlobjectives. That is why in recent years a
growing number of actors have called for revisiod aeform of the CDM, see among others
Sterk et al. (2009) and Butzengeiger-Geyer et2811Q). While individual participants in the
process solely pursue the goal of minimizing tleampliance costs disregarding all other
effects, different actors try to spotlight climgetection as the original and primary goal of
the UNFCCC and the KP. As they argue, Annex | Barefficiency considerations must not
be given preference over the EE of the whole clmabtection procesS.Consequently,
there have been huge efforts in research in rg@ars and many reform proposals have been
elaborated trying to adjust and fine-tune the CDMe overall intention is enabling the
mechanism to improve and balance its performarestiefing each El and SD as well as
enhancing efficiency without dampening the othgedtives.

This section evaluates the most prominent and miognreform proposals, some of which are
already implemented or at least agreed, othersatefrequently discussed in the interna-
tional discourse. Although all refining efforts Wwhardly be able to completely dispel the
CDM's fundamental shortcomings, there are promisapgortunities for crucial improve-

ment.

6.1 Procedural Reform - Standardized Baselines

Asked for possible measures to overcome barriedsshiertcomings of the CDM, the vast
majority of participants in the Delphi Survey pa@dtout the need for simplified and clarified
procedures and modalities for the CDM as well as ithportance of strengthening the
capacity of all relevant actors and institutionsaufies et al., 2007, p.82ff). Regarding this
request, the most notable improvement of the CDbtgualures is the adoption of standard-
ized baselines and monitoring methodologies. Agreedn during COP 16 in Cancun in
December 2010 the development of standardizedibasainder the CDM was approved on
the 62nd meeting of the CDM EB in Marrakesh in J20i1 (UNFCCC 2010; UNFCCC

2011a).

As Sterk et al. (2009) explain, the concept of d#éadized baselines basically aims at

abolishing the project-specific establishment oé treference scenario. Calculation of

20 Critique comes mostly from actors without economimnsiderations like researchers and civil society
organizations.
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standardized baselines can be achieved throughel#goration of emission intensity
benchmarks for certain industries and project typas by defining a cap for GHG emissions
per output unit. Any GHG emission level beneath ttegp is rewarded with CER. The cap
itself can be determined by setting those emissgwels of a certain percentage of best
performing installations in a given time as benchmBroject approval can be automated and
thus accelerated by defining those technologiesraedsures that are applicable to reduce
emissions below that baseline level. With the aidopof these innovations, the CDM EB
seeks to significantly improve the process of deieing additionality (UNFCCC, 2011a).
Indeed, the standardized methodology and overcominghe project-specific decision-
making has the potential of limiting the room foramoeuvre for participants and hence
increasing the level of objectivity and accordinghe CDM’s EI. Still, as pointed out in
section 5.3, the setting of a reference scenavaya stays hypothetical and thus will never
be an exact approach. Referring to the finding @m€s et al. (2007) that PDD development
including baseline determination are the most irtgpdr drivers of transaction costs, the
adoption of standardized baselines bears the apptyrto significantly reduce them.

Special emphasis for the development of standaddizselines is placed on the prioritization
of methodologies particularly applicable to LDCDSI and all regions and project types
underrepresented in the CDM so far (UNFCCC, 2018). prhis decision is of particular
relevance since the EU decision that only CER geadrin LDC will be chargeable for
compliance from 2013. Recalling the findings frohapter 5, the impact can be twofold: The
emphasis on LDC in combination with reduced tratisaccosts has the opportunity to
increase the share of small scale project typespam@cts in underrepresented regions that
are particularly desirable from a SD view. Secondibyver transaction costs induce lower
abatement costs and hence improve the overallcstdficiency and thus compliance
opportunities. Altogether, the implementation aingtardized baselines seems to be capable
of improving the CDM in all regards by fosteringtbdhe effectiveness regarding emission
reduction and SD at an increased efficiency.

Regarding the Delphi Survey participants’ claim simplified procedures and strengthened
capacity of relevant actors, more work has beeredorrecent time. With the ambition to
limit the constraint imposed by high transactiostespthe CDM EB has adopted simplified
procedures and modalities especially for smallesgabjects, facilitating important steps in
the project cycle like PDD development as well asnitoring and verification procedures
(Sterk et al. 2009, p.203)
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CDM Board Chair Martin Hession gives quite an ot resume of the decisions recently
adopted and particularly their implications for tB® impact: With the new guidelines,
providing for a “[...] clearer, more straightforwargath to project development and
approval.” he finds it “[...] reasonable to expedcaitithis will lead to life-improving projects
in countries and regions that have so far misseawouhe benefits of the CDM.” (UNFCCC,
2011b). It has yet to be proven, whether the desdrimeasures are actually capable to
improve the overall CDM performance to a satisfymgent or whether they are just an
attempt trying to keep a constructional defectaliVhe subsequent sections will therefore
illustrate innovative and promising approaches destrating possible ways to fundamentally
change basic principles of the CDM in order to cwete hitherto existing weaknesses.

6.2 CER Discounting & Ambitious Baselines

Two proposals for safeguarding the CDM’s El andnegeabling the mechanism in achieving
net emission reductions are inter alia illustrdtgdsterk et al. (2009) and Butzengeiger-Geyer
et al. (2010). Both approaches, CER discounting amdbitious baselines, untighten the
fundamental relationship that the reduction of toreof CQe generally leads to the issuance
of one CER. In this way, these approaches are nigt capable to dispel doubts about a
project’s El by applying a “conservativeness fat{&utzengeiger-Geyer et al., 2010, p.33);
depending on the level of ambition, the ratio betwactual emission reductions and issued
CER can be reduced to an extent creating globaémétsion reductions. Sterk et al. (2009)
illustrate the approach of applying discountingtdas on CER. The idea behind this method
Is to reduce the amount of issued CER for achi@ression reductions by specified factors.
There are different feasible scenarios to be censiti One imaginable scenario involves
CER discounting with the intention to warrant th®N's EI. Assuming that a certain
percentage of projects is non-additional, a distaam every issued CER of the same
percentage would compensate for the accreditatiaron-additional projects. For example,
Schneider (2007) estimates that 40 percent of egistered projects are unlikely to be
additional, accounting for 20 percent of generd@&R. This quota consequently advocates
for a 20 percent discount rate on every generate®,Qestoring the overall El of the
mechanism. By setting a higher discount rate, a&eoelogic benefit can be achieved (Sterk et
al., 2009).

The concept of setting ambitious baselines can fygieal in a quite similar way. As
Butzengeiger-Geyer et al. (2010) show, this measateulates the amount of emission

reduction against a more conservative than the B&ehario. This approach is consistent
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with scenario 3 in Figure 3. By setting DesignaBaseline B as BAU scenario, a lower share
of achieved emission reductions is credited. Edantato the application of discount factors,
the CDM’s EI can be safeguarded by setting an aousitbaseline and even net ecologic
effects can be created, depending on the leveintiteon. It has to be kept in mind though
that neither approach increases El by preventing-atulitional projects from getting
registered. Rather, the entity of projects compisstor the share of non-additional projects
in the pipeline. (Butzengeiger-Geyer et al., 204.80).

As Butzengeiger-Geyer et al. (2010) point out, kagthroaches can be furthermore applied as
steering instruments serving to place emphasiseotaio targets like SD contribution. By
discriminating certain host countries and projgpes, a more balanced distribution of CDM
projects can be fostered. One possibility to ineegthe participation of regions that have been
underrepresented so far is applying comparativeghdr discount factors or baseline
ambitions for countries with a high CDM participati Beyond the described positive
ecologic impact, this way of implementation canamdte the competitiveness of projects in
LDC and other underrepresented countries that patential high SD impacts. In the same
way, varying discount factors or ambitious baselsoenarios can be applied to increase
incentives for different project types, accordingheir average El or SD contribution.

Both CER discounting and ambitious baseline setbiffigr the possibility to simultaneously
increase the CDM’s effectiveness in emission radocand other SD objectives. These
positive effects are generated at the expenseatit stfficiency though; both approaches
imply a reduction of revenues from CDM projects fieglucing the amount of disposable
CER. Consequently these methods prevent certaitiadd projects from being carried out,
while only reducing the revenues of other non-addél projects (Sterk et al., 2009, p.22).
Recalling the definition from section 4.3, lowerveaues mean an increase of specific
abatement costs, dampening the CDM's static effayié' As demonstrated in section 4.2.2,
a positive impulse from CER discounting and ambgiobaseline setting is however
imaginable from a dynamic perspective; leading tlmwaer supply of CER on the carbon
markets, both approaches ceteris paribus incre&$e [eices. Accordingly, Annex | Parties
are incentivized to increase domestic abatemeaottefdnd hence to push technology.
Summing up, both approaches presented in this ogecdeem to constitute feasible
opportunities to place stronger emphasis on the G&flectiveness.

21 Specific abatement cost are described by the oétibe investment costs and the generated reduatiés. If
CER are generally discounted, higher investmemsexjuired to achieve the same amount of CER.
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6.3 Sectoral Approaches

Based on the concept of standardized baselinescdheept of sectoral approaches has
established and frequently been discussed in titeran recent years. Different voices were
raised, especially from the EU, demanding a rephace of the CDM through a sectoral
mechanism (GIZ, 2011b). A corresponding proposallbeen elaborated by the Chair of the
Ad Hoc Working Group on Further Commitments for &rnl Parties under the Kyoto
Protocol (UNFCCC, 2009). This approach offers Naméx | Parties the opportunity to
establish sectoral baselines. Any entity in thid@els automatically included in the boundary
of the mechanism. Consequently, emission reductiots are not generated in and issued to
individual projects; rather, credits are issuedh# aggregated emissions within the sector
boundary are reduced below the sectoral baselire given time? The development and
establishment of such a sectoral mechanism is pegpby the host country to the COP and
can be either supervised by the CDM EB or anotleslicdted body operating under the
supervision of the COP (UNFCCC, 2009).

The implementation of such sectoral approachesskeaumber of remarkable opportunities
for a post-2012 climate framework. Most interestibgansfeld et al. (2011, p.1) regard the
sectoral mechanism as a possible bridge for thasitran of Non-Annex | Countries to
become Annex | countries. As stated in section thére is overall uncertainty over the
likelihood of a second commitment period for the Wkh continuative QELRO for Annex |
Parties. Following recent years’ discussions, ithiermore seems everything but likely that
any government of Non-Annex | Countries will comnit a national obligation under a
legally binding international agreement in the f&eable future. A sectoral approach might
therefore be the intermediary step for Non-Annexgdvernments to get aboard the
international climate protection efforts at an indual and self-determined pace. Each Non-
Annex | Party can start identifying single domes#gctors and include them into the global
carbon market while other sectors stay unaffectadreasing the coverage of sectors,
governments are able to move towards a comprelegsivmitment of the whole economy
(Dransfeld et al., 2011, p.1ff).

At the same time, a sectoral approach bears thenfpalt to overcome some of the CDM’s
fundamental shortcomings. The hypothetical and wmotactual question about additionality
does not have to be answered for each and evegle $Iroject anymore. By setting ambitious

22 Different approaches for how to create incentise®bligations to reduce emissions for entitieshinitthe
sectors are not further addressed in this thesisaEetailed illustration of different possibiiti see Dransfeld et
al. (2011, p.8ff).
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sector baselines, the omnipresent doubts aboutiklbe overcome and even net ecologic
impacts can be achieved. El is further strengthdayed lower risk of leakage resulting from
the larger scope of the mechanism covering whottose consequently the potential for
substitution of emissions from one place to anothempeded (Dransfeld et al., 2011, p.2).
Beyond the described advantages regarding El, toraécapproach is also capable of
enhancing efficiency and SD impacts; as shown gbstaddardized baselines can lead to a
significant drop of transaction costs. Consequeraty Sterk (2008, p.14) argues, a sectoral
approach could finally be the key to include snsakle projects that have additional desirable
SD impacts but have so far not been cost-efficégatugh for the CDM. Especially sectors as
transport, building and small-scale energy suppét have so far not been attractive for the
CDM can be encompassed by sectoral approachesldBasnlocking new emission reduction
potentials, these sectors imply social and econ@ihicbenefits such as improved mobility,
adequate housing and increased access to enevipeseiSterk, 2008, p.18).

Altogether, sectoral approaches offer the oppatyuor scaling-up national mitigation efforts
to levels exceeding those of the CDM as a projeased mechanism by far (World Bank,
2010, p.48). At the same time, they offer the piidéito operate both at an overall preferable
level of effectiveness and efficiency. Still, aissrof concerns regarding the transformation to
sectoral approaches can be raised. As Sterk (2008jers, equivalent to the traditional
CDM, the assessment of baselines as well as emsssand reductions has to rely on
modelling and projections, always involving a giviewel of uncertainty. At an aggregate
level, it is therefore an even stronger prereqeiigit establish robust baselines and monitor
involved entities’ emissions correctly. According Dransfeld et al. (2011), only few Non-
Annex | Countries, if any, are currently likely have the sufficient capacity to make it up to
these requirements. Assuming that only the morerackd Non-Annex | economies possess
the necessary capacity, the introduction of secagproaches might also further increase the
already unbalanced geographical distribution. Tlanes applies to the international
institutions; recalling the CDM EB’s problems toatlevith the supervision of traditional
CDM projects, it can hardly be assumed that therddésposes of the capacity to addition-
ally cope with sectoral mechanisms. Strengthenegcapacity as well as increased staffing
both of the CDM EB and at host country level isréfiere a key prerequisite for the
implementation of sectoral approaches. An alteveatiould be to establish a separate body
apart from the CDM EB only for sectoral mechanig®terk, 2008, p.17).

Demonstrating a possible and promising alternativihe existing CDM framework, sectoral

approaches would not yet alter the CDM’s basicgtesif giving a monetary value only to
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emission reduction but not to other SD benefitse Tdllowing section presents a possible
approach to carbon offsetting dispelling this uabakd incentive scheme.

6.4 The Gold Standard

Developed under the leadership of the WWF, the Gilthdard (GS) is a quality label for
both CDM and voluntary offsetting projects (Kollnsugt al., 2008, p.54). Basically, it
assesses and rewards projects’ contributions thifedrent levels of SD presented in Table 1.
The intention of the GS is, in contrary to the cemtvonal CDM, to create monetary values
for the SD benefits a project generates. GS emms®ductions can be purchased by buyers
who are willing to pay higher prices for reductionits generated in projects that have
certified benefits additional to those of convenéibCDM projects. GS certified emission
reduction units can be traded both on the compéianarket as GS CER and on the voluntary
offset market as GS Verified or Voluntary EmissioReductions (GS VER) at a price
including a premium to the conventional market ggi¢Kollmuss et al., 2008).

As Sterk et al. (2009) describe, the GS imposesri@ss of restrictions and requirements to
categorize GS-applicable projects in order to achithe desired additional benefits. In
general, only renewable energy as well as enerfigiesfcy projects are eligible to get GS
certified, in order to select those projects wittugposedly high SD impact. Potential projects
must be assessed ex ante against the SD indigatesented in Table 1. Projects with
negative impacts on individual criteria are gerlgrdisqualified (Kollmuss et al., 2008, p.32).
Throughout the entire crediting period, the achmeset of the proposed SD impacts must be
closely monitored and reported in verification rgpoWith the help of these reports, the
achievement of the intended SD impact is also mosit ex post; only if the achievement is
confirmed, GS reduction units are issued. Regardduitionality assessment, the GS uses the
official additionality tool provided by the CDM Egbterk et al., 2009).

Burian (2006, p.71) regards the GS as a tool tryintpalance between environmental rigor
with practicality in terms of application by projedevelopers and operational entities” by
enhancing the SD impact without an exorbitant dlemaof complexity and involved
transaction costs. In fact Sterk et al. (2009),itgevaluated different voluntary standards
and projects in the GS pipeline, attest the GSkava average user-friendliness, providing
for a flexible and standardized procedure for tbgeasment of a project’s SD impact. In their
case studies, all involved actors state that thegg8irements are quite manageable and “do

not impose an undue burden on project participai@eerk et al. 2009, p.130).
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Still, the GS does not overcome every single weskressociated with the conventional
CDM. Although the SD matrix has shown to be a téxitool to assess a project’'s SD
impact, it implies a trade-off between effectivenesd efficiency; increasing requirements
for quantitative SD assessments also increases$vet/dransaction costs and hence reduces
the amount of GS-feasible projects (Kollmuss et aD08, p.58). Sterk et al. (2009)
furthermore criticize the positive list, excludinige lion’s share of project types. As they
argue, there are certainly more project types Wwith positive SD impacts that are a priori
not GS-eligible. Regarding El, GS approved projestow the same weaknesses as
conventional CDM projects as they use the samerii@qgteadditionality tool provided by the
CDM EB. Although the GS seems to be quite a feaditsbl to promote projects with strong
SD impacts at sufferable transaction costs, it has played a significant role in the
compliance market in recent years (World Bank, 2)11As can be expected from the
findings throughout this thesis, compliance buyegjise sole priority to minimizing
compliance costs and are not willing to pay anyrpuen for SD impacts. Still, the GS plays a
remarkable role on the voluntary markets, havingbdied its market volume from 2009 to
2010 accounting for a remarkable market value 663nillion (World Bank 2011b, p.54).
Hence, while the GS does not account for notewogtbipal GHG reductions, it can be seen

as an appropriate mechanism especially generatuggiments in SD projects.

7 Conclusion

The CDM can be considered a mixed success. It lasainly generated impressive

investment flows to projects in developing courdtiiie a short period, mostly from the private
sector. Moreover, it has promoted remarkable brealesnission trends in areas like energy
supply. Even industrial gas capture projects, aigo certainly misused, have led to
fundamental cuts in emission of several potentld33Sterk, 2008).

Still, the assessment of the CDM carried out ins tthesis has detected fundamental
weaknesses of the mechanism. Most notably, the @G2aMnot proved to assure for a high
effectiveness in regard to SD and the emissionatemtu goal of the KP. Rather, participants
have given overall preference to efficiency constens. Accordingly, Dutschke and

Michaelowa (1998, p.26) confirm the findings instpaper: “The most striking notion is that
[...] no actor's role depends on the mitigation afmelte change. [...] The trade of GHG

mitigation between industrialized and developingirdoes implies many different partners
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that pursue a great variety of goals, least of tvlecthe reduction of the greenhouse effect.”
As the findings in section 5 expose, mainly thosggets have been conducted generating the
largest revenues and hence minimizing the costrofeX | emission reduction efforts. Given
the freedom to do so, participants have exploitednmechanisms’ weaknesses and loopholes
in order to minimize compliance cost, neglectinghbl and SD benefits of CDM projects.
Bringing these findings to a point, the UNFCCC suped by Annex | governments has
created a rather dishonest mechanism.

As shown in section 5, the CDM’s target system ambination with its incentive scheme
does not promote both effectiveness and efficiesioyltaneously; enhancing El or SD of
CDM projects is typically achieved at the expenseefficiency and vice versa. As these
findings suggest, the target system should be sidered.

Regarding SD, the question is whether it is redslen@ adhere to this objective. If this is the
case, reform measures should be conducted in todgve either incentives or impose strict
obligations to project developers to include SDstderations in their behaviour. Possibilities
presented in section 6 are CER discounting and teoubibaseline setting for projects with
low SD impacts or comprehensively adopting the GRlaindard SD assessment procedures.
Although these measures ceteris paribus lead tceedsing amount of eligible and feasible
projects weakening the mechanisms static efficietimy seem to be justified considering the
CDM's unweighted incentive scheme. If none of thespnted measures will be enforced in
the future, it can be considered to abolish thedBjgctive from the CDM framework. As
participants will go on to disregard SD impacts #Hituation would stay the same while the
mendacity would be removed from the mechanism.

The ecologic target in turn must not even enteretipgation. Bearing in mind that the primary
and superior goal of the UNFCCC and the KP is dignmotection, the EI of the CDM must
be safeguarded relentlessly. Standardized baselse®ll as CER discounting and ambitious
baseline setting seem to be promising possibilitteachieve a high level of EI and even to
create net benefits to the atmosphere. The impmtahsuch measures is further underlined
by projections and claims from international resbaon climate change advocating for
massive up-scaling of international emission reiductefforts. The IPCC in its fourth
assessment report demands for 25 percent to 4@ment emission reduction below 1990
emission levels until 2020 from Annex | countridgspa substantial deviation from emission
paths in Non-Annex | Countries in order not to ldssck of climate stabilization. (IPCC,
2007, p.776). Actual commitments of Annex | cowsdrappear absurd regarding this claim.

First of all, ambitious commitments to reduce glodraissions by as many different states as
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possible are necessary. Furthermore, as experiefitoes the EU ETS show, these
commitments must be enforced by restrictive isseamficemission allowances, creating a
stable and strong demand for CER. To generate ficisnt supply of CER, sectoral
mechanisms seem to be a promising approach, exceediission saving potentials of the
CDM as a project-based mechanism by far. Moreower ia combination with ambitious
sectoral baselines, substantial net benefits feratimosphere are achievable. Lex de Jonge,
former chair of the CDM Executive Board acknowlestgdt seems obvious that we will need
new approaches to address such volumes. The optaresare standardized baselines and a
more standardized assessment of additionality, lwhic a certain extent could only be
efficient if applied on a larger scale than theuatproject-by-project assessment required by
the Kyoto rules.” (World Bank, 2010, p.48).

At the same time, the CDM can represent anothedibgiblock in climate protection shifting

its focus on projects in less developed countrigh explicit contributions to SD. This will
certainly drive up the costs of the whole mechangsid hence lower attractiveness of CDM
projects, reducing its overall market share. Buloag as emission reduction obligations are
forcing enough and there is cost reducing poteritialAnnex | countries, there will be a
future for the CDM.
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Annex

Annex I: Greenhouse Gases included in Annex A to éKyoto Protocol

Carbon dioxide (C02)
Methane (CH4)

Nitrous oxide (N20)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)

Source: UN (1998)

Annex Il: Annex | Parties included in Annex B to the Kyoto Protocol

PARTY QELRO (compared
to base year 1990)
Australia + 8%
Austria -13%
Belarus* -8%
Belgium - 7,5%
Bulgaria* - 8%
Canada -6%
Croatia* -5%
Czech Republic* - 8%
Denmark -21%
Estonia* -8%
European Union - 8%
Finland + 0%
France + 0%
Germany -21%
Greece + 25%
Hungary * - 6%
Iceland + 10%
Ireland + 13%
Italy - 6,5%
Japan - 6%
Latvia* -8%
Liechtenstein -8%
Lithuania* - 8%
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Luxembourg - 28%
Monaco -8%
Netherland -6%
New Zealand + 0%
Norway + 1%
Poland* -6%
Portugal +27%
Romania* -8%
Russian Federation* + 0%
Slovakia* -8%
Slovenia* -8%
Spain + 15%
Sweden + 4%
Switzerland -8%
Ukraine* + 0%
United Kingdom of -12,5%
Great Britain and

Northern Ireland

Source:UNFCCC (2011e)

* classified as Economies in Transition by the in&ional Monetary Fund

Annex IlI: List of Non-Annex | Parties to the Convention

Non-Annex | DNA established CDM projects

Afghanistan **

Albania * X X
Algeria X X
Angola ** X

Antigua and Barbuda X

Argentina X X
Armenia * X X
Azerbaijan * X X
Bahamas X X
Bahrain X

Bangladesh ** X X
Barbados X

Belize X

Benin ** X

Bhutan ** X X
Bolivia X X
Botswana X X
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Brazil

Burkina Faso **

Burundi **

Cambodia**

Cameroon

Cape Verde **

X | X | X[ X[ X[ X

Central African Republic **

Chad **

Chile

China*

Colombia

X | X[ X[ X

Comoros **

Congo

Congo DR **

XX

XX

Cook Islands

Costa Rica

Cuba

Cote d'lvoire

Democratic People’s Republic Korg

X[ X X[ X

Djibouti **

X | X | X[ X[ X

Dominica

Dominican Republic

Ecuador

Egypt

El Salvador

Equatorial Guinea **

X| X[ X| X[ X

Eritrea **

Ethiopia **

X

Fiji

Gabon

x| X

Gambia **

Ghana

Grenada

Guatemala

Guinea **

Guinea-Bissau **

Guyana

X

Haiti **

Honduras

India

Indonesia

Iran (Islamic Republic of)

Israel

XXX X X X X X X XX XX XX X X X XX XX

XXX X]| X
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Jamaica

Jordan

Kazakhstan *

Kenya

XXX [X

XXX [X

Kiribati **

Kuwait

Kyrgyzstan*

Lao People's Democratic Republic

**

Lebanon

Lesotho **

Liberia **

Libyan Arab Jamahiriya

Macedonia (The former Yugoslav
Republic of)*

Madagascar **

X[ XX |X|X[X] X|X[X

Malawi **

Malaysia

X

Maldives **

Mali **

XXX [X X X|X|X[X[X]| X|X[X

Marshall Islands

Mauritania **

Mauritius

Mexico

XX [X

Micronesia (Federated States of)

Mongolia

Morocco

Mozambique **

Myanmar **

Namibia

XXX [X X

Nauru

Nepal **

Nicaragua

Niger **

Nigeria

XX | X[X

Niue

Oman

Pakistan

x| X

XX

Palau

Panama

Papua New Guinea

Paraguay

Peru

Phillipines

Qatar

Republic of Korea

Republic of Moldova *

Rwanda **

XXX XXX XXX [ X

XX XX XX XXX
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**

Saint Lucia X

Saint Vincent and The Grenadines

Saint Kitts and Nevis

Samoa ** X

Sao Tome and Principe **

Saudi Arabia X X

Senegal ** X X

Seychelles

Sierra Leone **

x| X

Singapore

Solomon Islands **

Somalia **

South Africa

Sri Lanka

XXX

Sudan **

Suriname

Swaziland

Syrian Arab Republic

Tajikistan *

XXX XXX X[ X

XXX [X

Thailand

Timor-Leste **

x

Togo **

Tonga

Trinidad and Tobago

Tunisia

XX [X
XX

Turkmenistan *

Tuvalu **

Uganda **

United Arab Emirates

United Republic of Tanzania **

Uruguay

XXX XX
XXX XX

Uzbekistan *

Vanuatu **

Venezuela

Vietnam *

Yemen **

Zambia **

XXX XX
X XXX X

Zimbabwe

Source:UNFCCC (2011e) and UNEP (2011)

classified as Economies in Transition by the in&ional Monetary Fund
classified as Least Developed Countries by timetéd Nations
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