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Executive summary

With the adoption of the Paris Agreement, which establishes a mechanism to contribute to the mit-
igation of greenhouse gas emissions and support sustainable development (Article 6.4), it is clear
that the Clean Development Mechanism (CDM) as a mechanism of the Kyoto Protocol will end.
However, in terms of its standards, procedures and institutional arrangements, the CDM certainly
forms an important basis for the elaboration and design of future international crediting mecha-
nisms.

While this study provides important insights to improve the CDM up to 2020, the approach taken
in this study could also be applied more generally both to assess the environmental integrity
of other compliance offset mechanisms, as well as to avoid flaws in the design of new mecha-
nisms being used or established for compliance. Many of the shortcomings identified in this study
are inherent to crediting mechanisms in general, not least the considerable uncertainty involved in
the assessment of additionality and the information asymmetry between project developers and
regulators.

A fundamental feature of both the CDM and the mechanism under Article 6.4 is that they aim to
achieve environmental integrity by ensuring that only real, measurable and additional emission
reductions are generated. This study analyzes the opportunities and limits of the current CDM
framework for ensuring environmental integrity, i.e. that projects are additional and that emission
reductions are not overestimated. It looks at the way in which the CDM framework has evolved
over time, assesses the likelihood that emission reductions credited under the CDM ensure envi-
ronmental integrity and provides findings on the overall and project-type-specific environmental
integrity of the CDM. In addition, it provides lessons learned and recommendations for improving
additionality assessment that can be applied to crediting mechanisms generally, including to
mechanisms to be used for compliance under the Carbon Offsetting and Reduction Scheme for
International Aviation (CORSIA), and to mechanisms to be implemented under Article 6 of the Par-
is Agreement.

To ensure robust judgements, we have systematically analyzed the determination of additionality,
the determination of baseline emissions and other issues that are key for environmental integrity.
Towards this goal, we have evaluated those general CDM rules that are particularly relevant for
environmental integrity and assessed in the case of specific project types the likelihood that they
deliver real, measurable and additional emission reductions. Based on our analysis key findings
include the following:

e Most energy-related project types (wind, hydro, waste heat recovery, fossil fuel switch and
efficient lighting) are unlikely to be additional, irrespective of whether they involve the in-
crease of renewable energy, energy efficiency improvements or fossil fuel switch.

¢ Industrial gas projects (HFC-23, adipic acid, nitric acid) are likely to be additional as long
as the mitigation is not otherwise promoted or mandated through policies.

e Methane projects (landfill gas, coal mine methane) have a high likelihood of being addi-
tional.

e Biomass power projects have a medium likelihood of being additional overall because the
assessment of additionality very much depends on the local conditions of individual projects.

e The additionality of the current pipeline of efficient lighting projects using small-scale meth-
odologies is highly unlikely because in many host countries the move away from incandes-
cent bulbs is well underway.

10
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e In the case of cook stove projects, CDM revenues are often insufficient to cover the project
costs and to make the project economically viable. Cook stove projects are also likely to con-
siderably over-estimate the emission reductions due to a number of unrealistic assumptions
and default values.

Overall, our results suggest that 85% of the projects covered in this analysis and 73% of the poten-
tial 2013-2020 Certified Emissions Reduction (CER) supply have a low likelihood that emission
reductions are additional and are not over-estimated. Only 2% of the projects and 7% of potential
CER supply have a high likelihood of ensuring that emission reductions are additional and are not
over-estimated.

Our analysis suggests that the CDM still has fundamental flaws in terms of overall environ-
mental integrity. It is likely that the large majority of the projects registered and CERs issued un-
der the CDM are not providing real, measurable and additional emission reductions.

When considering the Paris Framework, the most important change from the Kyoto architecture is
that all countries have made mitigation pledges in the form of Nationally Determined Contributions
(NDC). An important implication is that host countries with ambitious and economy-wide mitigation
pledges have incentives to limit international transfers of credits to activities with a high like-
lihood of delivering additional emission reductions, so that transferred credits do not compro-
mise the host country’s ability to reach their own mitigation targets. A second important implication
is that countries should only transfer emission reductions where this is consistent with their
NDC, implying that baselines may have to be determined in relation to the host country’s mitigation
pledges rather than using a ‘counterfactual’ business as usual scenario as a default.

Taking into account this context and the findings of our analysis, we recommend that the role of
crediting in future climate policy should be revisited:

¢ We recommend potential buyers of CERs to limit any purchase of CERs to either existing
projects which risk discontinuing GHG abatement when the incentive from the CDM ceas-
es, such as landfill gas flaring or to new projects among the few project types identified that
have a high likelihood of ensuring environmental integrity.

¢ Buyers should accompany purchase of CERs with support for a transition of host coun-
tries to broader and more effective climate policies. In the short—term, where offsetting is
used, it should only be on the basis that purchase of CERs does not undermine the ability of
host countries to achieve their mitigation pledges.

e Given the inherent shortcomings of crediting mechanisms, we recommend focusing climate
mitigation efforts on forms of carbon pricing that do not rely extensively on credits and on
measures such as results-based climate finance that does not result in the transfer of credits or
offsetting the purchasing country’s emissions. International crediting mechanisms should play a
limited role after 2020, to address specific emission sources in countries that do not have the
capacity to implement alternative climate policies.

e To enhance the environmental integrity of international crediting mechanisms such as the CDM
and to make them more attractive to both buyers and host countries with ambitious NDCs, we
recommend limiting such mechanisms to project types that have a high likelihood of deliv-
ering additional emission reductions. We also recommend reviewing methodologies sys-
tematically to address risks of over-crediting, as identified in this report.

e We also recommend provisions that provide strong incentives to the Parties involved to ensure
the integrity of international unit transfers. This includes robust accounting provisions to avoid
double counting of emission reductions, but could also extend to other elements, such as im-

11
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plementation of ambitious mitigation pledges as a prerequisite to participating in internation-
al mechanisms.

With the adoption of the Paris Agreement, implementing more effective climate policies becomes
key to bringing down emissions quickly on a pathway consistent with well below 2°C. Our findings
suggest that crediting approaches should play a time-limited and niche role focusing on those
project types for which additionality can be relatively assured. Crediting should serve as a step-
ping-stone to other, more effective policies to achieve cost-effective mitigation. Continued support
to developing countries will be key. We recommend using new innovative sources of climate fi-
nance, such as revenues from auctioning of emission trading scheme allowances, rather than
crediting for compliance, to support developing countries in implementing their NDCs.

Summary

Aim of the study

With the adoption of the Paris Agreement, which establishes a mechanism to contribute to the mit-
igation of greenhouse gas emissions and support sustainable development (Article 6.4), it is clear
that the role of the CDM as a mechanism of the Kyoto Protocol will end. However, in terms of its
standards, procedures and institutional arrangements, the CDM certainly forms an important ba-
sis for the elaboration and design of future mechanisms for international carbon markets. One key
feature of both the CDM and the mechanism under Article 6.4 is that they should generate real
and additional emission reductions. In other words, emission reductions that are credited and
transferred should not have occurred in the absence of the mechanism and should not be overes-
timated. This study analyzes the opportunities and limits of the current CDM framework and the
way in which it has evolved over time and been applied to concrete projects. It provides findings on
the overall and project-type-specific environmental performance of the CDM in the form of
estimates of the likelihood that the CDM results in real and additional emission reduc-
tions. In addition, it provides lessons and recommendations for improving additionality assessment
that can be applied to future crediting mechanisms.

Methodological approach

The main focus of this study is to assess the extent to which the CDM meets its objective to deliver
‘real, measurable and additional” emission reductions. In order make well-founded judgements
about the overall and project-type-specific likelihood of additionality of CDM projects, we systemat-
ically analyze CDM rules and how they have been applied to real projects in practice. We exam-
ined the rules for 1) additionality assessment, for 2) the determination of baseline emissions
and 3) a number of other issues including the length of crediting period, leakage effects, perverse
incentives, double counting, hon-permanence, monitoring provisions and third party validation and
verification. We approach these aspects from two different perspectives: we evaluate 1) general
CDM rules that are particularly relevant for the delivery of real, measurable and additional emis-
sion reductions and we evaluate 2) specific project types with a view to assessing how likely
these project types deliver additional emission reductions. To assess the impacts of our analysis,
we further estimate the potential 2013-2020 CER supply from different project types.

Project-types-specific results

Table 1-1 (p. 13) below provides an overview of the findings on environmental integrity based on
the detailed analysis of individual project types. Most energy-related project types (wind, hydro,
waste heat recovery, fossil fuel switch and efficient lighting) are unlikely to be additional, irre-
spectively of whether they involve the increase of renewable energy, efficiency improvements or

12
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fossil fuel switch. An important reason why these projects types are unlikely to be additional is that
the revenue from the CDM for these project types is small compared to the investment costs and
other cost or revenue streams, even if the CER prices would be much higher than today. Moreo-
ver, many projects are economically attractive, partially due to cost savings from project implemen-
tation (e.g. fossil fuel switch, waste heat recovery) or domestic support schemes (renewable power
generation).

Table 1-1: How additional is the CDM?

CDM projects Potential CER supply 2013 to 2020
_ Medium High Medium High
... likelihood of emission reductions being real, measurable, additional
No. of projects Mt COe
HFC-23 abatement from HCFC-22 production
Version <6 5 191
Verson >5 14 184
Adipic acid 4 257
Nitric acid 97 175
Wind power
Hydro power
Biomass power 342 162
Landfill gas 284 163
Coal mine methane 83 170
Waste heat recovery
Fossil fuel switch
Cook stoves
Efficient lighting
AMS II.C, AMS II.J
AMO0046, AM0113 0 0
Total 718 111 943 359

Sources:  Authors’ own calculations

Industrial gas projects (HFC-23, adipic acid, nitric acid) can generally be considered likely to be
additional as long as they are not promoted or mandated through policies. They use end-of-pipe-
technology to abate emissions and do not generate significant revenues other than CERs. HFC-23
and adipic acid projects triggered strong criticism because of their relatively low abatement costs,
which provided perverse incentives and generated huge profits for plant operators. In the case of
HFC-23 and nitric acid projects, perverse incentives have been adequately addressed. With regard
to adipic acid projects, the risks for carbon leakage have not yet been addressed.

Methane projects (landfill gas, coal mine methane) also have a high likelihood of being addi-
tional. This is mainly because carbon revenues have, due to the GWP of methane, a relatively
large impact on the profitability of these project types. However, both project types face issues
with regard to baseline emissions and perverse incentives and may thus lead to over-
crediting.

Biomass power projects have a medium likelihood of being additional since their additionality
very much depends on the local conditions of individual projects. In some cases, biomass power
can already be competitive with fossil generation while in other cases domestic support schemes
provide incentives for increased use of biomass in electricity generation. However, where these
conditions are not prevalent, projects can be additional, particularly if CER revenues for methane
avoidance can be claimed. Biomass projects also face other issues, in particular with regard to
demonstrating that the biomass used is renewable.

13
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The additionality of efficient lighting projects using small-scale methodologies is highly prob-
lematic because there were large PoAs in countries in which the move away from incandescent
bulbs was well underway. The new methodologies address these problems but they are not
mandatory and the small-scale methodologies are, while the remaining small-scale methodology
could still allow for automatic additionality for CFL programmes.

For cook stove projects, CDM revenues are often insufficient to cover the project costs and to
make the project economically viable. Particularly in urban areas, the additionality of these project
types is questionable. Cook stove projects are also likely to considerably over-estimate the emis-
sion reductions due to a number of unrealistic assumptions and default values.

Overall environmental assessment

Based on these considerations, we estimate that 85% of the covered projects and 73% of the
potential 2013-2020 CER supply have a low likelihood of ensuring environmental integrity (i.e.
ensuring that emission reductions are additional and not over-estimated). Only 2% of the projects
and 7% of potential CER supply have a high likelihood of ensuring environmental integrity. The
remainder, 13% of the projects and 20% of the potential CER supply, involve a medium likelihood
of ensuring environmental integrity (Table 1-1, p. 13).

Compared to earlier assessments of the environmental integrity of the CDM, our analysis suggests
that the CDM’s performance as a whole has anything but improved, despite improvements of a
number of CDM standards. The main reason for this is a shift in the project portfolio towards
projects with more questionable additionality. In 2007, CERs from projects that do not have
revenues other than CERs made up about two third of the project portfolio, whereas the 2013-2020
CER supply potential of these project types is only less than a quarter. A second reason is that the
CDM Executive Board (EB) has not only improved rules but also made simplifications that un-
dermined the integrity. For example, positive lists have been introduced for many technologies, for
some of which the additionality is questionable and some of which are promoted or required by
policies and regulations in some regions (e.g. efficient lighting). A third reason is that the CDM EB
did not take effective means to exclude project types with a low likelihood of additionality. While
positive lists have been introduced, project types with more questionable additionality have not
been excluded from the CDM. Standardized baselines provide a further avenue to demonstrating
additionality but do not reduce the number of projects wrongly claiming additionality. The improve-
ments to the CDM mainly aimed at simplifying requirements and reducing the number of false
negatives but did not address the false positives.

The result of our analysis therefore suggests that the CDM has still fundamental flaws in terms
of environmental integrity. It is likely that the large majority of the projects registered and CER
issued under the CDM are not providing real, measureable and additional emission reductions.
Therefore, the experiences gathered so far with the CDM should be used to improve both the CDM
rules for the remaining years and to avoid flaws in the design of new market mechanisms being
established under the UNFCCC.

Recommendations for improving general additionality rules

For an additionality test to function effectively, it must be able to assess, with high confidence,
whether the CDM was the deciding factor for the project investment. However, additionality tests
can never fully avoid wrong conclusions. Information asymmetry between project developers and
regulators, combined with the economic incentives for project developers to have their project rec-
ognised as additional, are a major challenge. We carefully scrutinised the four main approaches
used to determine additionality. Our analysis shows that prior consideration is a necessary and
important but not sufficient step for ensuring additionality of CDM projects and that this step largely
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works as intended. The subjective nature of the investment analysis limits its ability to assess
with high confidence whether a project is additional. Especially for project types in which the finan-
cial impact of CERs is relatively small compared to variations in other parameters, such as large
power projects, doubts remain as to whether investment analysis can provide a strong ‘signal to
noise’ ratio. The barrier analysis has lost importance as a stand-alone approach of demonstrating
additionality. Non-monetized barriers remain subjective and are often difficult to verify by the
DOEs. In general, the common practice analysis can be considered a more objective approach
than the barriers or investment analysis due to the fact that information on the sector as a whole is
considered rather than specific information of a project only. However, the way in which common
practice is currently assessed needs to be substantially reformed to provide a reasonable means of
demonstrating additionality; it is important to reflect that market penetration is not for all project
types a good proxy for the likelihood of additionality.

Against this background, we recommend that the common practice analysis is given a more
prominent role in additionality determination though only after a significant reform:

o The ‘one-size-fits-all’ approach of determining common practice should be replaced by sec-
tor- or project-type-specific guidance, particularly with regard to distinguishing between
different and similar technologies and with regard to the threshold for market penetration.

e The technological potential of a certain technology should also be taken into account in
order to avoid that a project is deemed additional although the technological potential is al-
ready largely exploited in the respective country.

e The common practice analysis should at least cover the entire country. However, if the
absolute number of activities in the host country does not ensure statistical confidence, the
scope needs to be extended to other countries.

e As a default, all CDM projects should be included in the common practice analysis, unless
a methodology includes different requirements.

We further recommend that the investment analysis is excluded as an approach for demonstrat-
ing additionality for projects types in which the ‘signal to noise’ ratio is insufficient to determine ad-
ditionality with the required confidence. For those project types in which the investment analysis
would still be eligible, the project participant must confirm the all information is true and accurate
and that the investment analysis is consistent with the one presented to debt or equity funders. The
barrier analysis should be abolished entirely as a separate approach in the determination of addi-
tionality at project level (though it may be used for determining additionality of project types). Barri-
ers that can be monetized should be addressed in the investment analysis while all other barriers
should be addressed in the context of the reformed common practice analysis.

In addition, we recommend improvements to key general CDM rules:

¢ Renewal and length of crediting periods: At the renewal of the crediting period the validi-
ty of the baseline scenario should be assessed for CDM project types for which the base-
line is the ‘continuation of the current practice’ or if changes such as retrofits could also be
implemented in the baseline scenario at a later stage. Crediting periods of project types or
sectors that are highly dynamic or complex should be limited to one single crediting period.
Moreover, generally abolishing the renewal of crediting periods while allowing a somewhat
longer single crediting period for project types that require a continuous stream of CER rev-
enues to continue operation may be considered.

o Positive Lists: The review of validity should also be extended to project types covered by
the microscale additionality tool. In addition, positive lists must address the impact of na-
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tional policies and measures to support low emission technologies (so-called E- policies).
To maintain environmental integrity of the CDM overall, positive lists should be accompa-
nied by negative lists.

o Standardized baselines: Once established in a country, their use should be made manda-
tory and all CDM facilities should be included in the peer group used for the establishment
of standardized baselines.

e Consideration of domestic policies (E+/E-): The risk of undermining environmental integ-
rity by over-crediting emission reductions is likely to be larger than the creation of perverse
incentives for not establishing E- policies. Therefore, adopted policies and regulations re-
ducing GHG emissions (E-) should be included when setting or reviewing crediting base-
lines while policies that increase GHG emissions (E+) should be discouraged by being ex-
cluded from the crediting baseline where possible.

e Suppressed demand: An expert process should be established to balance the risks of
over-crediting with the potential increased development benefits. In addition, the application
of suppressed demand could be restricted to countries where development needs are high-
est and the potential for over-crediting is the smallest.

Recommendations to improve project type specific rules

Industrial gas projects: Adipic acid production is a highly globalised industry and all plants are
very similar in structure and technology. Therefore, a global benchmark of 30 kg/t applied to all
plants would prevent carbon leakage, considerably reduce rents for plant operators, and allow the
methodology to be simplified by eliminating the calculation of the N,O formation rate. After issues
related to perverse incentives have been successfully addressed through ambitious benchmarks,
HFC-23 and nitric acid projects would provide for a high degree of environmental integrity. How-
ever, industrial gas projects provide for low-cost mitigation options. These emission sources could
therefore also be addressed through domestic policies, such as regulations, or by including the
emission sources in domestic or regional ETS, and help countries achieve their Nationally Deter-
mined Contributions (NDCs) under the Paris Agreement. Parties to the Montreal Protocol are also
considering regulating HFC emissions. We therefore recommend that HFC-23 projects are not
eligible under the CDM.

Energy-related project types: We recommend that these project types should, in principle,
no longer be eligible under the CDM. However, in least developed countries, some project types,
particularly wind and small-scale hydropower plants, may still face considerable technological
and/or cost barriers. These project types may thus remain eligible in least developed countries.
In cases in which biomass power generation is not competitive with fossil generation technolo-
gies, CER revenues can have a significant impact on the profitability of a project, particularly if
credits for methane avoidance are claimed as well. We therefore recommend that only biomass
power projects avoiding methane emissions remain eligible under the CDM, provided that the cor-
responding provisions in the applicable methodologies are revised appropriately.

With regard to demand-side energy efficiency project types with distributed sources — cook
stoves and efficient lighting — we have identified concerns which question their overall environ-
mental integrity. However, if cook stove methodologies were revised considerably, including more
appropriate values for the fraction of non-renewable biomass and if approaches for determining the
penetration rate of efficient lighting technologies were made mandatory for all new projects and
CPAs while the older methodologies are withdrawn, we recommend that these project types should
remain eligible.
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Methane projects: Landfill gas and coal mine methane projects are likely to be additional. How-
ever, there are concerns in terms of over-crediting, which should be addressed through improve-
ments of the respective methodologies, particularly by introducing region-specific soil oxidations
factors and requesting DOEs to verify that landfilling practices are not changed. With regard to
landfill gas, we recommend that this project type only be eligible in countries that have policies in
place to transition to more sustainable waste management practices.

Implication for the future use of international carbon markets

The CDM has provided many benefits. It has brought innovative technologies and financial
transfers to developing countries, helped identify untapped mitigation opportunities, contributed to
technology transfer, may have facilitated leapfrogging the establishment of extensive fossil energy
infrastructures and created knowledge, institutions, and infrastructure that can facilitate further ac-
tion on climate change. Some projects provided significant sustainable development co-benefits.
Despite these benefits, after well over a decade of gathering considerable experience, the endur-
ing limitations of GHG crediting mechanisms are apparent.

Firstly and most notably, the elusiveness of additionality for all but a limited set of project types
is very difficult, if not impossible, to address. Information asymmetry between project participants
and regulators remains a considerable challenge. This challenge is difficult to address through
improvements of rules. Secondly, international crediting mechanisms involve an inherent and
unsolvable dilemma: either they might create perverse incentives for policy makers in host
countries not to implement policies or regulations to address GHG emissions — since this would
reduce the potential for international crediting — or they credit activities that are not additional
because they are implemented due to policies or regulations. Thirdly, for many project types, the
uncertainty of emission reductions is considerable. Our analysis shows that risks for over-
crediting or perverse incentives for project owners to inflate emission reductions have only partially
been addressed. It is also highly uncertain for how long projects will reduce emissions, as they
might anyhow be implemented at a later stage without incentives from a crediting mechanism — an
issue that is not addressed at all under current CDM rules. A further overarching shortcoming of
crediting mechanisms is that they do not make all polluters pay but rather they make them
subsidize the reduction of emissions. Most of these shortcomings are inherent to using crediting
mechanisms, which questions the effectiveness of international crediting mechanisms as a
key policy tool for climate mitigation.

The future role of crediting mechanisms should therefore be revisited in the light of the Paris
Agreement. Several elements of the CDM could be used when implementing the mechanism
established under Article 6.4 of the Paris Agreement or when implementing (bilateral) crediting
mechanisms under Article 6.2. However, the context for using crediting mechanisms has funda-
mentally changed. The most important change to the Kyoto architecture is that all countries have to
submit NDCs that include mitigation pledges or actions. The Paris Agreement therefore requires
countries to adjust their reported GHG emissions for international transfers of mitigation out-
comes, in order to avoid double counting of emission reductions. This implies that the baseline,
and therefore additionality, may be determined in relation to the mitigation pledges rather than us-
ing a ‘counterfactual’ scenario as under the CDM, and that countries could only transfer emission
reductions that were beyond what they had pledged under their NDC. A second important implica-
tion relates to the incentives for host countries to ensure integrity. Host countries with ambitious
and economy-wide mitigation pledges would have incentives to ensure that international transfers
of credits are limited to activities with a high likelihood of delivering additional emission reductions.
However, our analysis showed that only a few project types in the current CDM project portfolio
have a high likelihood of providing additional emission reductions, whereas the environmental in-
tegrity is questionable and uncertain for most project types. In combination, this suggests that the
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future supply of credits may mainly come either from emission sources not covered by mitigation
pledges or from countries with weak mitigation pledges. In both cases, host countries would not
have incentives to ensure integrity and credits lacking environmental integrity could increase global
GHG emissions.

At the same time, demand for international credits is also uncertain. Only a few countries have
indicated that they intend to use international credits to achieve their mitigation pledges. An im-
portant source of demand could come from the market-based approach pursued under the Interna-
tional Civil Aviation Organization (ICAO), and possibly from an approach pursued under the Inter-
national Maritime Organization (IMO). For these demand sources, avoiding double counting with
emission reductions under NDCs will be a challenge that is similar to that of avoiding double count-
ing between countries. A number of institutions are exploring the use of crediting mechanisms as a
vehicle to disburse results-based climate finance without actually transferring any emission reduc-
tion units. This way of using crediting mechanisms could be more attractive to developing coun-
tries; they would not need to add exported credits to their reported GHG emissions, as long as the
credits are not used by donors towards achieving mitigation pledges. The implications of non-
additional credits are also different: they would not directly affect global GHG emissions, but could
lead to a less effective use of climate finance. However, donors of climate finance aim to ensure
that their funds be used for actions that would not go ahead without their support. Given the con-
siderable shortcomings with the approaches for assessing additionality, we recommend that do-
nors should not rely on current CDM rules in assessing the additionality of projects considered for
funding.

Taking into account this context and the findings of our analysis, we recommend that the role of
crediting in future climate policy should be revisited:

o We recommend potential buyers of CERSs to limit any purchase of CERs to either existing
projects that are at risk of stopping GHG abatement or the few project types that have a
high likelihood of ensuring environmental integrity. Continued purchase of CERs
should be accompanied with a plan and support to host countries to transition to broader
and more effective climate policies. We further recommend to pursue the purchase and
cancellation of CERs as a form of results-based climate finance rather than using CERs
for compliance towards meeting mitigation targets.

e Given the inherent shortcomings of crediting mechanisms, we recommend focusing cli-
mate mitigation efforts on forms of carbon pricing that do not rely extensively on cred-
its, and on measures such as results-based climate finance that do not necessarily serve to
offset other emissions. International crediting mechanisms should play a limited role after
2020, to address specific emission sources in countries that do not have the capacity to im-
plement broader climate policies.

e To enhance the integrity of international crediting mechanisms such as the CDM and to
make them more attractive to both buyers and host countries with ambitious NDCs, we rec-
ommend limiting such mechanisms to project types that have a high likelihood of deliv-
ering additional emission reductions. We recommend reviewing methodologies system-
atically to address risks of over-crediting, as identified in this report. We further recommend
revisiting the current approaches for additionality, with a view to abandoning subjective ap-
proaches and adopting more standardized approaches. We also recommend curtailing the
length of the crediting periods with no renewal.

e Given the high integrity risks of crediting mechanisms, we recommend provisions that pro-
vide strong incentives to the Parties involved to ensure integrity of international unit trans-
fers. This includes robust accounting provisions to avoid double counting of emission re-
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ductions, but could also extend to other elements, such as ambitious mitigation pledges
as a prerequisite to participating in international mechanisms.

In conclusion, we believe that the CDM has had a very important role to play, in particular in coun-
tries that were not yet in a position to implement domestic climate policies. However, our assess-
ment confirms, alongside other evaluations, the strong shortcomings inherent to crediting mecha-
nisms. With the adoption of the Paris Agreement, implementing more effective climate policies be-
comes key to bringing down emissions quickly on a pathway consistent with well below 2°C. Our
findings suggest that crediting approaches should play a time-limited and niche-specific role in
which additionality can be relatively assured, and the mechanism can serve as stepping-stone to
other, more effective policies to achieve cost-effective mitigation. In doing so, continued support to
developing countries will be key. We recommend using new innovative sources of finance, such as
revenues from auctioning of ETS allowances, rather than international crediting mechanisms, to
support developing countries in implementing their NDCs.

19



Oko-Institut e V. How additional is the CDM?

1. |Introduction

With almost 7,700 Clean Development Mechanism (CDM) projects and almost 300 pro-
grammes of activities (PoAs) registered and more than 1.6 billion Certified Emissions Reduc-
tions (CER) issued, the CDM has developed into an important component of the global carbon
market. However, its role in the future remains uncertain. With the adoption of the Paris
Agreement, which establishes a mechanism to contribute to the mitigation of greenhouse gas
emissions and support sustainable development (Article 6.4), it is clear that the role of the CDM as
a mechanism of the Kyoto Protocol will end, most likely soon after 2020.

However, in terms of its standards, procedures and institutional arrangements, the CDM forms
certainly an important base for the elaboration and design of future mechanisms for international
carbon markets. The mechanism established under Article 6.4 of the Paris Agreement includes
several provisions that are similar to the CDM. Parties also decided that the rules, modalities and
procedures of the new mechanism should be adopted on the basis of the “experience gained with
and lessons learned from existing mechanisms”. Moreover, experiences gained from the CDM can
also be used for the development of domestic baseline and credit policies both in developed and
developing countries.

One key feature of both the mechanism under the Paris Agreement (Article 6.4) and domestic
baseline and credit policies is that they should generate real and additional emission reductions, in
other words: the credited and transferred emission reductions should not have occurred in the ab-
sence of the mechanism and or policy. The ability to deliver such a result depends heavily on
having a reasonably effective way to assess additionality both for specific project types and on
an aggregate basis, and to set a baseline such that the number of credits issued does, in total,
not exceed actual reductions.

Demonstrating additionality and setting baselines are the areas in which the most concerns have
been raised with the CDM, in patrticular regarding the investment, barrier and common practice
analysis and the assessment of prior consideration. Given its counterfactual nature, asymmetries
of information regarding costs, financing, barriers and local project conditions, and signal-to-noise
issue, it has been difficult to implement a reliable method for assessing additionality and setting
baselines. Other factors that also affect the overall mitigation outcome are the length of the credit-
ing period used, how leakage concerns are dealt with and whether any perverse incentives are
addressed, among others.

The difficulties with these traditional approaches have resulted in further refinement and revi-
sion of these approaches as well as the introduction of several alternative approaches to set-
ting of baselines and testing additionality. Examples include the use of default values, per-
formance benchmarks or penetration rates and discounting approaches. More fundamental
changes include the use of highly standardized baselines and additionality tests at the sectoral
level. It remains to be seen whether the methodological difficulties with highly standardized ap-
proaches can be solved to make them operational, and whether they will result in a lower likeli-
hood of non-additional credits being issued.

The additionality of CDM projects has been assessed in the past in several general and project-
specific studies. Much of the research was conducted before the improvement of rules and the
introduction of new approaches, such as standardized baselines. This study aims to assess
whether and how these changes have affected the quality of CDM projects, focusing on the project
portfolio available in the second commitment period of the Kyoto Protocol and taking due account
of the improvements implemented over time.
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In order to make well-founded judgements about the overall and project-type-specific likelihood of
additionality of CDM projects, a systematic assessment is required of the CDM rules and how they
have been applied to real projects in practice. A similar exercise should be carried out for the dif-
ferent reforms suggested to the existing rules. This study therefore analyzes the opportunities and
limits of the current CDM framework and the way in which it has evolved over time and been ap-
plied to concrete projects. It provides robust and quantified conclusions on the overall and project-
type-specific environmental performance of the CDM in the form of estimates of the likelihood
that the CDM results in real and additional emission reductions.

2. Methodological approach

2.1. General research approach

The main focus of this study is to assess the extent to which the CDM meets its objective stipulat-
ed in Article 12.5(c) of the Kyoto Protocol to deliver “real, measurable and additional” emission
reductions. Based on the findings, concrete recommendations are made for further reform of the
CDM and implications for the future role of the CDM are discussed.

There are two principal challenges to evaluating of the ability of the CDM to deliver additional
emission reductions: the inherent uncertainty of a counter-factual baseline and the uncertainty and
bias associated with project and baseline data. Therefore, any assessment of the extent of non-
additional or otherwise under- or over-credited CDM activity can therefore only provide rough and
directional estimates. Project design documents (PDDs) and monitoring reports provide substantial
data and assumptions. However, these data and assumptions are often limited (they may not cover
all relevant activity, especially non-CDM activity) and can involve considerable judgment by parties
that have an interest in the outcome (e.g. selecting among alternative projections of future fuel
prices) made for the purpose of meeting CDM requirements.

We examine the three main aspects as regards whether the CDM delivers additional emission re-
ductions:

1. Additionality assessment: The assessment of additionality refers to the question of
whether a project was implemented due to the CDM. Additionality is the most important
prerequisite to providing an emissions benefit. If a project would have been implemented in
the absence of the CDM incentives, the emission reductions would have occurred anyway.
If a Party uses non-additional CERs rather than reducing its own emissions to meet its
emission reduction commitments, global GHG emissions would be higher than they would
have otherwise been. Because errors in additionally determination affect the validity of an
entire project's CERs, additionality assessment forms the main focus of this study.

2. Determination of baseline emissions: A second important aspect is how the baseline
emissions are determined. Determining baseline emissions is associated with considerable
uncertainty. A crediting baseline that is above the emissions that would most likely occur in
the absence of the project can lead to significant over-crediting. Vice versa, ambitious
baselines that are below the emissions that would most likely occur in the absence of the
project, can result in under-crediting.

3. Other issues: A number of other issues are important to deliver additional emission reduc-
tions, including:

¢ the length of crediting period,
e criteria for the renewal of the crediting period,

21



Oko-Institut e V. How additional is the CDM?

e approaches for determining indirect emission effects, such as leakage effects,

o the way in which perverse incentives for both project developers and policy makers are
addressed,

e the extent to which double counting of emission reductions within the mechanism and
with other mechanisms and pledges is avoided,

e whether potential non-permanence of emission reductions is sufficiently addressed,

¢ whether monitoring provisions are appropriate, and

o the effectiveness of the regulatory framework for third party validation and verification.

We also touch upon these issues, in particular when they raise concerns with regard to the integrity
of the CDM. They do not, however, form the focus of this study.

In our examination, we approach these aspects from two different perspectives:

General CDM rules: In Chapter 3, we evaluate approaches for determining general CDM
additionality rules that are particularly relevant for the delivery of real, measurable and addi-
tional emission reductions. This includes an assessment of innovative and potentially more
objective approaches for setting baselines and determining additionality and an analysis of
whether and how these approaches could improve the determination of additionality under
the CDM.

Specific project types: In Chapter 4, we evaluate specific project types with a view to as-
sessing how likely these project types deliver additional emission reductions. A separate
evaluation by project type is important as the likelihood of additional emission reductions
can differ significantly among project types. This evaluation covers the major project types
contributing to a large share of the emission reductions in the CDM portfolio.

Drawing on findings from Chapters 3 and 4, we provide an overall assessment of the additionality
of the CDM project portfolio in Chapter 5. In Chapter 6, we provide a summary of key recommen-
dations for further reform of the CDM. Finally, we discuss the implications for the future use of the
CDM in Chapter 7.

The study employs several analytical methodologies and approaches:
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Literature analysis forms the basis for our evaluation of general CDM rules, specific pro-
ject types, and innovative approaches towards baseline setting and additionality assess-
ment.

Qualitative assessment of relevant CDM rules with a view to their ability for ensuring ad-
ditional emission reductions. We identify potential shortcomings in the current rules and
propose options for addressing them.

Empirical, quantitative evaluation of how the CDM rules are applied through analysis
of a representative random sample of projects. The analysis will be based on information in
PDDs and validation reports and, where necessary, also monitoring and verification reports.
The projects will be identified through stratified random sampling, aiming to ensure repre-
sentativeness of host countries and project types. This empirical analysis aims to identify
possible shortcomings in the application of general CDM rules. The information and data to
be evaluated is specific for each of the identified general CDM rules and the questions
identified. The methodological approach of the empirical evaluation is further specified in
Section 2.2 below.

Economic assessment of the feasibility of different project types is another important
building block of the study. The economic assessment is conducted for the evaluation of
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specific project types in Chapter 4. The methodological approach of the empirical evalua-
tion is further specified in Section 2.3 below.

o Sectoral analysis of the market situation for specific project types to assess whether the
technology has often already been implemented without the CDM and whether an observed
market uptake occurs due to the CDM. The sectoral analysis is conducted for the evalua-
tion of specific project types in Chapter 4. The methodological approaches are further spec-
ified in the corresponding sections.

We use the CDM rules and the CDM project portfolio as of 1 January 2014 as the basis for the
assessment.

To assess the impacts of our analysis, we further estimate the potential 2013-2020 CER supply for
different project types. The method used to estimate the potential CER volume is described in Sec-
tion 2.3.

2.2.  Empirical evaluation of CDM projects

The assessment of key CDM rules for additionality demonstration in Chapter 3 is based on an in-
depth evaluation of PDDs, validation reports, etc. of randomly selected CDM projects. The project
samples were randomly drawn from the so-called CDM project pipeline as of 1 January 2014
(UNEP DTU 2014). This pipeline is a compilation of certain information and data provided in the
project design document (PDD) of each CDM project. For this assessment, only registered CDM
projects were taken into account as the PDDs usually undergo significant changes during the vali-
dation period. To ensure representativeness, the samples were stratified by the following charac-
teristics and strata:

e Location (host country/region)
China
India
Asia & Pacific
Brazil
Latin America
Rest of the World
e Technology
Industry (HFC-23, N,O, cement, energy efficiency, energy distribution, etc.)
Electricity generation from hydro
Electricity generation from wind
Electricity generation from renewable energy (solar, tidal, etc.)
Other renewable energy (biomass, geothermal, mixed renewable energy, etc.)
Waste sector (landfill gas, methane avoidance, etc.)
Other (afforestation, reforestation, agriculture, transport, etc.)
e Scale
e Large-scale projects
¢ Small-scale projects
e Time (registration year)

e Pre 2010
e [n2010o0r 2011
e Post2011.

The in-depth assessment of project samples was conducted for the key additionality determination
rules: investment analysis (Section 3.2), barrier analysis (Section 3.3) and common practice analy-
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sis (Section 3.3). For each of these rules a separate sample of 30 randomly selected CDM projects
was drawn.

Since the CDM project pipeline did not include information about which option of additionality de-
termination was applied in the PDD, we had to conduct a two-step sampling: In the first step, we
drew a representative sample of 300 projects. For each of the projects of this sample we identified
which additionality determination rules were applied so that we could use this sample as population
for the second sampling step in which we drew the samples for each of the additionality determina-
tion rules.

2.3. Estimation of the potential CER supply

We estimate the potential CER supply? for the purpose of assessing the overall integrity of the
CDM based on our findings for specific project types or specific additionality tests. The potential
CER supply is estimated mainly on the basis of the CDM pipeline as of 1 January 2014 (UNEP
DTU 2014). Moreover, we included additional information from a similar pipeline which is provided
by IGES (2014). All CDM projects which were registered by 1 January 2014 are taken into account
(7,418). In the case of industrial gas projects (HFC-23, adipic acid, nitric acid), some baseline and
monitoring methodologies were significantly revised, which has a major impact on the potential
CER supply in the second and third crediting periods. For these projects, we use specific bottom-
up estimates derived from project-specific information (Schneider & Cames 2014).

We distinguish the CER supply potential considering the duration of the commitment periods under
the Kyoto Protocol:

e from credit start to the end of 2012,

¢ from the beginning of 2013 to the end of 2020 and

¢ from the beginning of 2021 to the end of the crediting periods (CP).
Our study is focused on the period of 2013 to 2020.

Figures for the period from credit start to the end of 2012 reflect the actual CER issuance rather
than the potential supply (UNFCCC 2015a). For the latter two periods, we take into account the
issuance success rate provided in the CDM pipeline and adjust the expected CER supply accord-
ingly. For some projects, more CERs were issued than projected while for most of the CDM pro-
jects less CERs were issued. Several projects had not issued any CERs (4,913). For those pro-
jects we assume either the average issuance rate for the respective project type or — if no CERs
have been issued for that project type so far — the overall average of the issuance success rate.
Figure 2-1 provides an overview of the potential CER supply.

A more detailed description of the sampling approach, the code used for drawing the samples and the reference numbers of the
projects drawn into each of the samples can be found in Section 8.1 of the Annex.

The actual CER supply depends on various conditions of the global carbon market and particularly on price expectations. However,
also under normal market conditions, price forecasts are very uncertain. Under post-2012 market conditions, prices are even more
uncertain. We therefore only estimate the potential CER supply which is derived from information in PDDs and other project sp ecific
or general documents but ignore any interaction with the global carbon market. At price levels of less than $1/CER, the estimated
volumes will not be achieved in practice.
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Figure 2-1: Potential CER supply, original and adjusted values
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Sources: UNEP DTU 2014, IGES 2014, UNFCCC 2015a, Schneider & Cames 2014, authors’ own calculations

The average adjustment factor is -22% though it ranges from -4% for N,O projects to some -67%
for transport projects. The adjusted CER supply for the period of 2013 to 2020 amounts to almost
5.7 billion CERs, almost 4 times the volume issued for the first crediting period.

Figure 2-2 illustrates where the potential CER supply stems from. Obviously China was and will
remain the largest potential supplier of CERs. Almost two thirds (64.5%) of the potential CER sup-
ply in 2013 to 2020 are expected to be provided by Chinese CDM projects. In terms of project
types, the large majority of supply stems from industry (32.0%), hydro (29.4%) and wind (24.6%)
projects. Not surprisingly, the large majority (91.3%) of CERs stems from large scale projects while
the breakdown in terms of registration period is more even: 31.8% stems from projects registered
before 2010, 26.3% from projects registered in 2010 and 2011 while 41.8% of the potential CER
supply in the period of 2013 to 2020 can be generated from CDM projects registered after 2011.
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Figure 2-2: Potential CER supply by stratification categories
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In Chapter 4 we analyze the extent to which the likelihood of projects and CERs being additional
depends on the project type. We look at 12 different project types, which together cover a broad
range of activities and technologies. In terms of CER supply, these 12 project types amount to 85%
of the potential supply in the period of 2013 to 2020 (Table 2-1). The largest supply potential is
provided by hydro and wind power projects (29.4% and 24.6%, respectively). Industrial gas pro-
jects amount to almost 15% of the supply potential while biomass power, landfill gas, waste heat
recovery and fossil fuel switch projects could each generate some 3-4% of the supply potential.
Compared to these projects types the supply potential of cook stoves (0.04%) and efficient lighting
(0.07%) are almost negligible. However, since these project types are often included in govern-
ment purchase programs or voluntary offset schemes and since their share among projects regis-
tered after 2012 is significant, we consider it worthwhile to examine these two project types in
greater depth and to assess their likelihood of being additional and of generating additional CERs.
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Table 2-1: Potential CER supply by project type

No. of Credit 2013 to 2021 to Total

projects start to 2020 end of CP

2012 Adjusted

Mt CO.e

HFC-23 abatement from HCFC-22 production 19 507 375 547 1,429
Adipic acid 4 201 257 269 727
Nitric acid 97 57 175 172 404
Hydro power 2,010 191 1,669 2,388 4,249
wind power 2,362 148 1,397 1,929 3,475
Biomass power 342 25 162 169 355
Landfill gas 284 57 163 159 380
Coal mine methane 83 34 170 123 327
Waste heat recovery 277 63 222 62 346
Fossil fuel switch 96 51 232 175 458
Cook stoves 38 0.1 2.3 0.4 2.7
Efficient lighting 43 0.4 3.8 0.2 4.5
Not cowered 1,763 124 842 603 1,569
Total 7,418 1,459 5,671 6,596 13,726

Sources: UNEP DTU 2014, IGES 2014, UNFCCC 2015a, Schneider & Cames 2014, authors’ own calculations

The first Programme of Activities (PoA) was registered in July 2009. From then until the end of
2013, 243 PoAs were registered in total, the large majority of them in 2012 (193). While cook
stoves and efficient lighting account for only a small share in the CDM project pipeline, they are
guite relevant in the context of PoAs. By the end of 2013, they account together for a quarter of the
registered PoAs. Table 2-2 provides a breakdown of the potential CER supply from PoAs by pro-
ject types.

Table 2-2: Potential CER supply from PoAs

No. of Credt  omste 202110
programs start to 2020 end of CP Total
2012
Mt CO.e
Hydro power 26 5 13 17
Wind power 24 18 45 63
Landfill gas 4 0 12 27 40
Coal mine methane 2 5 10 15
Fossil fuel switch 2 0 0 0
Cook stoves 31 0 33 82 115
Efficient lighting 30 2 17 63 82
Not cowvered 124 0 70 144 214
Total 243 2 161 385 547

Sources: UNEP DTU 2014, UNFCCC 2015b, authors’ own calculations

The main difference of PoOAs compared to projects bundles is that PoAs can — once registered — be
extended over time by an unlimited number of so-called component project activities (CPA). An
estimate of the CER supply potential is thus less reliable than the estimate for the project pipeline.
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However, taking into account all CPAs included in PoAs by the end of 2013, the potential CER
supply can roughly be estimated, though it is obvious that the actual supply could be much higher.
PoA volumes are much more difficult to estimate, because a PoA might be registered with only one
CPA that has 1,000 tCO, per year emissions reductions but which may ultimately include CPAs
that reduce hundreds of thousands of tCO, per year.

Noting these limitations, all PoAs could supply some 0.16 billion CERs in total in the period of 2013
to 2020. The final volume of these PoAs could be many times this amount. Almost a third (31.4%)
of this supply would be provided by cook stove or efficient lighting PoAs. CERs from renewable
power generation programmes amount to 14% of the supply potential of PoAs. Interestingly, al-
most half of the PoAs do not fall into the project type categories which together account for 85% of
the potential CER supply from CDM projects. This supports the hypothesis that PoAs address pro-
ject categories or technologies that cannot be adequately addressed by individual CDM projects.

2.4. Economic assessment of CER impact

The demonstration of additionality has been a key issue in the CDM since the beginning of the
Kyoto mechanisms (Chapter 3). While most researchers agree that there is nho simple and objec-
tive approach to determining additionality, several authors argue that the impact of CER revenues
on the economic feasibility of projects is an important indicator for the likelihood for projects to be
additional (for example Sutter 2003, Schneider 2007, Spalding-Fecher et al. 2012). This builds on
the assumption that project proponents are more likely to implement a project due to the CDM if
CER revenues have a significant impact on the economic performance of the project. While other
benefits from the CDM (e.g. the public relation aspect of registering a project under the UNFCCC)
may in some cases help projects to go ahead that would not be implemented in the absence of the
CDM, the economic benefit of CER revenues may be considered the main driver to implement
CDM projects on a larger scale.

A high economic benefit resulting from CER revenues does not guarantee additionality, because
some projects may already be economically viable without CER revenues and may only become
more profitable with the CDM. However, low CER revenues are an indicator of a lower likelihood
that the project is additional, because with low CER revenues it also becomes more likely that the
project would be implemented in the absence of the CER revenues.

In 2005, the CDM Executive Board (EB) decided that, in order to be additional, projects have to
demonstrate that they are economically unattractive; however, they are not required to demon-
strate that with CER revenues they would become economically viable. Schneider (2007) high-
lighted that this leads to the situation in which projects with very low CER revenues can prove addi-
tionality even though the CER revenues contribute only marginally to closing the profitability gap.

It is difficult to define a minimum required level of contribution from CER revenues that is needed to
trigger an investment decision. An important concept in this context is the signal-to-noise ratio is-
sue for investment analysis, as mentioned by, for example, Spalding-Fecher et al. (2012): The
generally high variability and uncertainty of key parameters that determine the profitability of a miti-
gation project is often considerably higher than the expected economic benefit of CERs. If the eco-
nomic impact of the CERs is lower than key uncertainties in the investment analysis, it is rather
unlikely that the registration under the CER was the conclusive trigger for the investment and,
hence, it is likely that the project is non-additional.
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Table 2-3: Impact of CER revenues on the profitability of different project types

Projects with Average IRR Average IRR Average IRR
Type Source available IRR without CER with CER . 9
) ) difference
information revenues revenues
. UNEP-DTU 271 5.5% 13.6% 8.1%
Biomass energy
IGES 216 5.2% 12.9% 7.7%
. UNEP-DTU 70 2.1% 29.5% 27.5%
Coal bed/mine methane
IGES 75 2.2% 30.5% 28.3%
. UNEP-DTU 205 8.8% 15.5% 6.7%
EE own generation
IGES 202 8.3% 14.7% 6.4%
) UNEP-DTU 36 7.1% 14.6% 7.5%
EE supply side
IGES 23 6.3% 13.2% 6.9%
) . UNEP-DTU 47 7.2% 10.4% 3.1%
Fossil fuel switch
IGES 39 7.0% 10.4% 3.4%
UNEP-DTU 1,753 7.7% 11.0% 3.3%
Hydro
IGES 1,635 8.0% 11.6% 3.6%
UNEP-DTU 183 2.5% 18.0% 15.6%
Landfill gas
IGES 165 2.8% 16.6% 13.8%
) UNEP-DTU 203 3.8% 21.1% 17.3%
Methane awidance
IGES 204 3.9% 20.8% 16.9%
Sol UNEP-DTU 154 6.5% 7.9% 1.4%
olar
IGES 122 5.8% 7.0% 1.2%
Wind UNEP-DTU 2,162 7.1% 9.7% 2.6%
IGES 1,804 6.6% 9.4% 2.8%

Sources: UNEP DTU 2014, IGES 2014, authors

" own calculations
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Figure 2-3: Impact of CER revenues on the profitability of different project types
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Information on the impact of CER revenues on economic profitability is available from different
sources. Table 2-3 and Figure 2-3 show the impact based on data included in project design doc-
uments and as documented in the databases by UNEP DTU (2014) and IGES (2014). In addition,
Litken (2012) has analyzed the annual CER revenues in relation to the capital investment and
observed for some project types a (very) limited impact stemming from CER revenues. Spalding-
Fecher et al. (2012) analyze the impact of CER revenues on the project IRR for different project
types in the IGES database. They conclude that the CER impact on the project IRR is the lowest
for renewables including hydro and wind (increase of IRR by 2-3%), fuel switch (4%), and supply-
side efficiency (5%). They also provide an overview of more studies analysing the impact of CER
revenues for different project types. The relatively low impact of CER revenues compared to other
cash flows that are relevant for investment decisions is shown for energy efficiency projects below
(Box 2-1).

Overall, the available information shows that the impact of CER revenues on the economic perfor-
mance of projects varies considerably between project types:

¢ Non-CO; projects, such as industrial gas abatement, manure management, waste water
treatment, landfill gas utilisation and coal mine methane capture, are characterised by a
medium to high impact of CER revenues. For several of these project types, CER revenues
increase the IRR by more than 10 percentage points, and for coal mine methane projects
even by more than 25 percentage points. For these project types, the CER revenues clearly
make a difference, which indicates a higher likelihood of additionality.
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e CO; projects in renewable energy such as wind and hydro projects are characterised by
a relatively low impact of CER revenues: for wind power, the IRR increases by about 2.5%
to 3%, for hydropower by about 3% to 4%, and for solar by about 1% to 1.5%. According to
Lutken (2012), the annual CER revenues in relation to investment costs (median) amount-
ed to 1.84% for wind and 3.5% for hydro. Given the typical uncertainties surrounding costs
and load factor in renewable projects, this level of CER contributions seems relatively low
to justify that the project would not have been implemented in the absence of the CDM.
Therefore, in many cases, the additionality of projects within these types may seem rather
unlikely (though in some cases it may not be ruled out that additional CER revenues of
+3.5% may be the decisive factor rendering a project attractive — though it may not be pos-
sible to prove this in an objective way). In addition, many renewable energy projects — in
particular hydropower — show a relatively high economic performance without CER reve-
nues (e.g. an IRR of nearly 8% for hydropower without CER revenues), compared to non-
CO; projects (e.g. landfill gas, coal mine methane and methane avoidance with an IRR of
about 2% to 4% without CER revenues).

e CO, projects in fuel switch, energy efficiency, and waste heat utilisation are typically
characterised by relatively low investment costs. Thus, CER revenues are higher compared
to investment costs (5% for waste heat and 20% for fuel switch — median value). The im-
pact of CER revenues on the internal rate of return is about 3 to 8 percentage points. How-
ever, in this project type, fuel prices are the decisive element determining its profitability.
Box 2-1 compares the impact of typical fuel costs and CER revenues for energy efficiency
projects. Our analysis indicates that CER revenues tend to have a low impact on project
profitability. In addition, these project types show a relatively good economic performance
without CER revenues, compared to hon-CO, projects.

Litken’s analysis was based on a CER price of €12. Our analysis in Table 2-3 and Spalding-
Fetcher's build on PDD data with similar CER price assumptions. With today’s much lower CER
prices, the low impact of CER revenues on CO, projects and therefore their high risk of non-
additionality is further aggravated.

In conclusion, non-CO, projects are characterised by a medium-to-high impact of CER revenues
and a relatively low economic performance without CER revenues, while for most CO, project
types the impact of CER revenues is much smaller and the performance without CER revenues
higher. Overall, this indicates that on average non-CO, projects have a higher likelihood of addi-
tionality.
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Box 2-1: An analysis of the impact of CER revenues for energy efficiency pro-
jects

Another way of assessing the relevance of CER revenues in investment decisions is to compare
them to other important revenues or savings in the investment analysis. For instance, for energy
efficiency projects to become profitable, they have to (i) save sufficient costs for fossil fuels and (ii)
earn sufficient CERs to pay back the investment costs for new equipment improving the energy
efficiency. Figure 2-1, Figure 2-2 and Figure 2-4 illustrate the order of magnitude of fuel cost sav-
ings in relation to one tonne of CO, reduced or CERs generated in the case of projects saving nat-
ural gas, light fuel oil and steam coal. For instance, if an installation implements new equipment
that reduces the specific consumption of natural gas and the related GHG emissions by one tonne
of CO,, then the related reduction in fuel costs in 2010 would amount to approx. 150 USDACO, (at
OECD average prices in 2010). For light fuel oil, the fuel cost reduction amounts to over 250
USD/tCO, and for steam coal, the savings still amount to 37 USD/tCO, (in 2010). With this, it be-
comes obvious that the impact of fuel cost savings on the project cash flow is much higher than
contribution from CER revenues.

Figure 2-1, Figure 2-2 and Figure 2-4 also show the development of average (and min. and max.)
OECD prices over time, which illustrates the high variability of energy prices since 1996. Average
specific energy prices have fluctuated in the order of 20 USD/tCO, (steam coal) to 200 USD/tCO,
(light fuel oil). Also compared to the historic fuel price variability, typical CER revenues are low to
negligible compared to fuel cost savings.

Please note that because of limitations in data availability, the figures are based on fuel prices in
OECD countries, which in many cases also include taxes and may not be representative for all
developing countries. In particular, in some developed and developing countries fossil fuel subsi-
dies are very high. In these cases, because of the low prices, the fuel cost savings are low and
may be on a similarly low level as the contribution from CER revenues to the positive project cash
flow. However, in such a low price situation, the total positive cash flow may in any case be far too
small to justify investments in energy efficiency equipment and the scope for CDM may become
rather limited.

Overall, it may be argued that for projects to have a high likelihood of additionality the impact of
CER revenues should at least be comparable to the main contributor to a positive cash flow, the
related fuel savings. This would indicate that in such project types CER prices for energy efficiency
projects would need to reach a level of at least 10-20 USD/tCO, for steam coal, 30-50 USD/tCO,
for natural gas and 100-200 USD/tCO, for light fuel oil based systems (if prices on the level of
OECD countries are assumed). With such CER prices, the economic contribution from CER reve-
nues to positive cash flow reaches a level that may be considered significant (i.e. in the order of %
to ¥ of fuel cost savings).

At prices significantly below this level, the economic impact of CERs is insignificant and the risk of
non-additionality is very high.
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Figure 2-4: Natural gas cost savings per tonne of CO;, reduced in energy efficiency

projects
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Figure 2-5: Light fuel oil cost savings per tonne of CO;, reduced in energy efficien-
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Figure 2-6: Steam coal cost savings per tonne of CO; reduced in energy efficiency

projects
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3. Assessment of approaches for determining additionality and rules relevant to-
wards additionality

3.1. Prior consideration
3.1.1. Overview

Prior consideration is a key requirement in the CDM. It aims to ensure that only projects are regis-
tered in which the CDM was seriously considered when the decision to proceed with the invest-
ment was made.

In the first version of the additionality tool prepared in 20043, a provision was introduced for pro-
jects with a crediting period starting prior to registration, which stipulated that evidence has to be
provided “that the incentive from the CDM was seriously considered in the decision to proceed with
the project activity” and that the “evidence shall be based on (preferably official, legal and/or other
corporate) documentation that was available to third parties at, or prior to, the start of the project
activity.” The provision remained almost unchanged in the second version of the additionality tool
in 2005.

In the third version of the additionality tool in 2007, the provision was removed and then included in
the Guidelines for completing the PDD, which are applicable to all projects and not only those ap-
plying the additionality tool. These guidelines stipulated that “project proponents shall provide an
implementation timeline of the proposed CDM project activity” and that “the timeline should include,
where applicable, the date when the investment decision was made, the date when construction

® EB 16, Annex 1: Tool for the demonstration and assessment of additionality.

34



How additional is the CDM? Oko-Institut e V.

works started, the date when commissioning started and the date of start-up (e.g. the date when
commercial production started)”. Also, according to the guidelines, “project participants shall pro-
vide a timeline of events and actions, which have been taken to achieve CDM registration, with
description of the evidence used to support these actions™.

In 2008, the CDM EB introduced general guidance on the demonstration and assessment of prior
consideration®. The guidance was subsequently revised twice®, including further guidance for
DOEs on how to validate real and continuing actions; in 2011 it was incorporated in the project
standard (PS)’. According to the latest version of the project standard®, “if the start date of a pro-
posed CDM project activity ... is prior to the date of publication of the PDD for the global stake-
holder consultation, project participants shall demonstrate that the CDM benefits were considered
necessary in the decision to undertake the project as a proposed CDM project activity”. More spe-
cifically, project participants of project activities with a starting date on or after 2 August 2008 “shall
inform the host Party’s designated national authority (DNA) and the secretariat of their intention to
seek CDM status in accordance with the Project cycle procedure”, while “for a proposed CDM pro-
ject activity with a start date before 2 August 2008 and prior to the date of publication of the PDD
for global stakeholder consultation, project participants shall demonstrate that the CDM was seri-
ously considered in the decision to implement the proposed project activity”. For this purpose, “pro-
ject participants shall provide evidence of their awareness of the CDM prior to the start date of the
proposed project activity, and that the benefits of the CDM were a decisive factor in the decision to
proceed with the project™, “provide evidence that continuing and real actions were taken to secure
CDM status for the proposed project activity in parallel with its implementation”® and “provide an
implementation timeline of the proposed CDM project activity. The timeline should include, where
applicable, the date when the investment decision was made, the date when construction works
started, the date when commissioning started and the date of start-up (e.g. the date when com-
mercial production started). Project participants shall provide a timeline of events and actions,
which have been taken to achieve CDM registration, with description of the evidence used to sup-
port these actions”.

The CDM project cycle procedure® includes details about the notification process related to prior
consideration (i.e. forms to be used, etc.). According to this procedure, for project activities with a
start date on or after 2 August 2008, notification to the DNA of the host country and to the Secre-
tariat must be made “within 180 days of the start date of the project activity”. A list of notifications
received by the Secretariat is available on the UNFCCC website.*?

The requirements for demonstrating prior consideration set out in the project standard are general-
ly applicable with the exception of programmes of activities (POAS).

EB 41, Annex 12: Guidelines for Completing the Project Design Document (CDM-PDD) and the Proposed New Baseline and Moni-
toring Methodologies (CDM-NM) (Version 07).

EB 41, Annex 46: Guidance on the Demonstration and Assessment of Prior Consideration of the CDM.

EB 48, Annex 61 and EB 49, Annex 22.

EB 65, Annex 5.

CDM project standard, Version 07.0, EB 79, Annex 3.

Relevant evidence could, for instance, relate to “minutes and/or notes related to the consideration of the decision by the EB of
Directors, or equivalent, of the project participants, to undertake the project as a CDM project activity”.

Relevant evidences “should include one or more of the following: contracts with consultants for CDM / PDD / methodology / stand-
ardized baseline services; draft versions of PDDs and underlying documents such as letters of authorization, and if available, letters
of intent; emission reduction purchase agreement (ERPA) term sheets, ERPAs, or other documentation related to the sale of the po-
tential CERs (including correspondence with multilateral financial institutions or carbon funds); evidence of agreements or negotia-
tions with a DOE for validation services; submission of a new methodology or standardized baseline, or requests for clarification or
revision of existing methodologies or standardized baselines to the EB; publication in a newspaper; interviews with DNA; earlier cor-
respondence on the project with the DNA or the secretariat”.

Current version 07.0, EB 65, Annex 32.

https://cdm.unfccc.int/Projects/PriorCDM/notifications/index_html.
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With regard to PoAs, the project cycle procedure includes the non-binding provision that “the coor-
dinating/managing entity may notify to the DNA(s) of the host Party(ies) of the PoA and the secre-
tariat in writing of the intention to seek the CDM status for the PoA, using the [corresponding form]
for the purpose of determining the start date of the PoA”. According to the CDM project standard,
the start date of a PoA is either “the date of notification of the intention to seek the CDM status by
the coordinating/managing entity to the secretariat and the DNA” or “the date of publication of the
PoA-DD for global stakeholder consultation”. With regard to CPAs, “the start date of a CPA is the
earliest date at which either the implementation or construction or real action of the CPA begins”
and it shall be confirmed that “the start date of any proposed CPA is on or after the start date of the
PoA”. The only exception to this rule relates to afforestation and reforestation (A/R) PoAs, which
allows ‘the inclusion of any A/R project activity that started after 1 January 2000 but has not been
registered as a CDM project activity as a CPA in an A/R PoA”.*®

3.1.2. Assessment

The issue of projects obtaining registration as CDM projects without serious consideration of the
CDM benefits at the time of the investment decision was especially a concern during the first years
of the CDM. The requirement to demonstrate prior consideration was only gradually introduced
over time and became generally applicable only in 2007. Also, as pointed out by Schneider (2007),
the requirement was also not always followed: only 36% of the projects seeking retroactive credit-
ing provided evidence that the CDM was considered in the decision to proceed with the project and
it is reported that relevant documentation has been backdated. It can, therefore, be concluded that
for early CDM projects, the demonstration of prior consideration was questionable.

The approach applied as of August 2008 (i.e. for the bulk of projects and generated CERS) re-
guires notification of the prior consideration of the CDM as well as, in situations of delay, evidence
of continued interest in the CDM using a form designed for this purpose. This requirement ad-
dresses the issue of prior consideration in a more objective and appropriate manner, avoiding the
risk of back-dating of company-internal information or subjective claims of prior consideration. In
this regard, the rules have improved over time and there is no evident flaw in the current rules and
therefore no need for the current practice to be changed.

However, it should be noted that the notification of prior consideration ensures that projects cannot
claim CDM registration retroactively, but does not demonstrate whether or not a project is addition-
al. In this regard, this rule does not provide any information on the additionality of projects since
both truly additional projects and free riders may apply for the CDM status. This rule is therefore
important to exclude projects which did not consider the CDM at all and are therefore clearly not
additional, but it is not sufficient for assessing whether a project can be considered additional or
not.

With regard to the practical implementation, a period of 180 days for notification of prior considera-
tion can be considered quite generous. While a certain grace period is certainly reasonable due to
the administrative process of making the PDDs available for global stakeholder consultation, a pe-
riod of six months could mean that the project is already quite advanced, which would then call into
guestion whether CDM benefits were actually necessary for the project to proceed. A long grace
period could therefore be regarded as allowing retroactive crediting.

The requirements regarding the start date of PoAs and CPAs are sufficiently strict to avoid any
project activity that has already started being registered as CPAs under a PoA. The only rule that
cannot be considered adequate relates to the inclusion of old A/R activities in a newly registered

3 Clarification "Start date and crediting period of component project activities under an afforestation and reforestation programme of

activities", EB 73, Annex 16.
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A/R PoOA (see above). For these A/R activities, CDM rules do not require demonstrating prior con-
sideration of the CDM.

3.1.3. Summary of findings

There is no evident flaw in the general design of this rule with the exception of the inclusion of old
A/R activities in a newly registered A/R PoA. Also, as outlined above, the time frame for notification
of prior consideration appears to be quite generous.

3.1.4. Recommendations for reform of CDM rules

The only rule that needs to be changed relates to the inclusion of old A/R activities in a newly reg-
istered A/R PoA (see above). It is therefore recommended that the corresponding rule be with-
drawn.

Furthermore, it is recommended that the time frame for notification of prior consideration be short-
ened in order to reduce the risk that projects apply for the CDM having only learned of the possibil-
ity after the project has started. The grace period for notification to the secretariat should therefore
be reduced in general, e.g. to a maximum of 30 days after the project start.

3.2.  Investment analysis
3.2.1. Overview

The CDM's additionality tool requires demonstration that a prospective project is either not finan-
cially viable without the CDM (using investment analysis) or that there is at least one barrier pre-
venting the proposed project without the CDM (using barrier analysis). Though both methods are
common (and some projects use both), investment analysis is the most widely used, by over three-
guarters of all projects and over 90% of the renewable energy (especially hydro and wind) projects
that are expected to dominate future CER supplies (Spalding-Fecher & Michaelowa 2013). Invest-
ment analysis (or a variation of it) is also used in the combined tool and in some CDM baseline and
monitoring methodologies that refer neither to the additionality tool nor to the combined tool for
demonstrating additionality.

The additionality tool provides three alternative options for conducting investment analysis:

e For projects with costs but no revenues (other than CERS), a simple cost analysis can be
used to demonstrate that at least one scenario (other than the project) is less costly. This
approach is quite common for a few project types (e.g. projects that capture N,O from adip-
ic acid plants, or methane from landfills), but it is not common overall.

e The investment comparison analysis compares the economic attractiveness of the pro-
ject without revenues from CERs to other investment alternatives that provide similar out-
puts or services; this approach is common for just a few project types (e.g. higher-efficiency
fossil power), and is not common overall.

e The benchmark analysis is used to demonstrate that a proposed project is, without reve-
nues from CERs, economically not attractive (i.e. it does not meet a stated financial
benchmark); this approach is, by far, the most common form of investment analysis.

In all cases, investment analysis relies on the premise that, if a project is not a better investment
(or less costly) than an alternative or a financial benchmark, then it would not have proceeded but
for the existence of the CDM. Exactly how the CDM causes it to proceed, whether through CER
revenue or otherwise, does not need to be specified.
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The approach to investment analysis has also been refined over time. In particular, in 2008 the
CDM EB adopted “Guidelines on the assessment of investment analysis”, which aimed to provide
further clarity and reduce ambiguity by, for example, clarifying how to calculate the common finan-
cial benchmarks net present value (NPV) and internal rate of return (IRR) and suggested ranges
for conducting sensitivity analysis in these parameters. In 2011, this guidance was further revised
to introduce default values for the expected return on equity for different project types and host
countries, which can (but are not required to) be used by project developers as benchmarks for the
benchmark analysis.

3.2.2. Assessment

The expected financial performance of a project is clearly one important factor in determining
whether or not it will proceed (see further discussion of this in Section 2.3). For example, unless
mandated by an (enforced) government policy, there is little reason for projects with no revenue
(other than CER values) to proceed, simplifying the assessment of additionality.

For projects that do collect revenue other than CER values, such as by selling electricity, the CDM
rules seek to determine whether the project would not have been financially attractive (and there-
fore not have proceeded) without the CDM. Researchers have raised several critiques of this ap-
proach, which we address in this report under two broad themes.

The first is perhaps the most fundamental, and is whether investment analysis is appropriate for
investments that may be driven largely by other (non-economic) factors. This critique asserts that
many investments in common CDM activities — e.g. power generation — are undertaken for a host
of political, social, and strategic reasons that extend beyond simple project-level economics and
may not be designed to maximise economic return. Such critics argue that a market-based test
such as investment analysis is not applicable in what is largely a non-market environment, perhaps
especially so in centrally planned countries such as China (He & Morse 2010). For example,
Bogner & Schneider (2011) and Haya & Parekh (2011) have argued that governments have al-
ready subsidized and developed large hydroelectricity projects in developing countries well before
the CDM, making them financially viable and therefore raising questions about the extent to which
investment analysis can credibly determine that they would not proceed but for the incentive pro-
vided by the CDM. For investment analysis to function properly — indeed, for any additionality test
to function properly — it must be able to demonstrate, with high confidence, that the CDM was the
deciding factor for the project investment. For project types that are routinely constructed outside
the CDM, including (but not exclusively) for broader economic, energy security, or political reasons,
it remains highly difficult to determine with confidence that, in any particular case, a project’s finan-
cial returns are the reason it is not proceeding and that the financial incentive provided by the CDM
is the reason for it proceeding (Dechezleprétre et al. 2014).

Table 4-5 provides an example of how the decision of selecting a certain fuel (coal, fuel oil or natu-
ral gas) may depend on many factors that are not are only insufficiently covered in an investment
analysis, such as level of initial investment or flexibility in operation that may lead, for example, in
investment in a natural-gas-fired boiler rather than a coal-based one, even though natural gas
may be more costly than coal in terms of direct costs.

The second critique is concerned with transparency, subjectivity, and information asymmetry, such
as whether project developers provide sufficient and credible information to allow replication of
their calculations and justification of their conclusions, as well as the inherent information asym-
metry between project developers and those, especially the CDM EB, tasked with reviewing the
information. For example, early research found that project developers regularly provided invest-
ment analyzes that were opaque, relied on proprietary company information, or were incomplete
(Schneider 2009).
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This analysis takes a new look at several aspects of this second critique, including:

e Transparency, by re-visiting the prior work of Schneider (2009) to gauge how transparently
developers conduct the investment analysis.

e Subijectivity and asymmetry, with a new exploration of benchmark rates and CER prices.
These two broad topics are addressed in turn below.

Transparency

To explore transparency in investment analyzes, Figure 3-1 updates the analysis of Schneider
(2009) who reviewed a randomly selected group of PDDs for the level of information provided. In
our updated analysis, 29 registered projects using the investment analysis were selected at ran-
dom.™ Over 90% of the projects selected were registered after 2007, the year of Schneider’s prior
analysis, so this sample can indicate how practices have changed. In particular, over 80% of the
29 projects in this new analysis provided detailed input data to support their calculations of capital
and operating costs and revenues, compared to 2007, when fewer than half did. Furthermore, no
projects provided only the result of their calculation in this analysis, with no input data to support
their findings. These findings suggest that investment analysis has become more transparent.

Figure 3-1: Level of information provided in PDDs on the investment analysis
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70% More detailed data
0,
60% Investment costs, annual costs and
50% revenues and result of calculation
20% Investment costs and result of
calculation
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’ B Only result of calculation
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- ]
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2007 analysis 2014 analysis
Notes: 2007: n=31, 2014: n=29.

Sources:  Schneider (2009), authors’ own calculations

Validation reports that review the investment analyzes also appear to have become more thor-
ough. Figure 3-2 also returns to Schneider’s prior analysis to update it based on the same random-
ly selected group of projects as in Figure 3-1. As seen in Figure 3-2, more than 80% of the valida-
tion reports confirm that validators checked some or all of the key assumptions of the inve stment
analyzes. The validation reports often review each of several of the most critical investment analy-

1 According to the sampling design, 30 projects using investment analysis were to be selected. Upon further examination, one of the

thirty projects selected, a small-scale, run-of-river hydropower plant, had demonstrated additionality using other methods, as out-
lined in the “Guidelines for Demonstration Additionality of microscale project activities” and so was not considered in this analysis.
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sis inputs and describe that the inputs are reasonable, in many cases citing contract or other doc-
uments reviewed to support the choice of inputs.

Figure 3-2: Information in validation reports on the investment analysis
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Sources:  Schneider (2009), authors’ own calculations

Subjectivity and information asymmetry

Despite the findings above, transparency and validator review of the input parameters do not re-
move subjectivity or choice of alternate input parameters in different contexts. For example, in
some cases, project proponents have used different values for key input parameters when submit-
ting applications to financial institutions (Haya 2009), suggesting that the metrics used (and choice
of inputs therein) and reliability of such may vary. Indeed, project developers will always have
much more information on the project’s local conditions — including costs and technical parameters
— than will outside parties, whether validators or CDM administrators, and therefore have an incen-
tive to provide biased or inaccurate information to increase the chance of a successful additionality
determination and, therefore, the eventual awarding of credits to their project (Gillenwater 2011).
This phenomenon is widely referred to as ‘information asymmetry’. As shown above, validators do
have more information at their disposal now than in the past, but still lack an objective basis for
determining that the investment would not have been undertaken and that inputs provided are the
same as they would have been had CDM credits not been sought. Small changes in a number of
input parameters — even if individually well within the range of other similar projects (CDM or not),
could lead to significant changes in the overall stated financial return of the project. Interestingly,
under the CDM, project participants do not need to provide any confirmation that they are submit-
ting truthful information. Some project developers reported that different versions of investment
analysis were used for CDM purposes and for the purpose of securing other funding for a project
(e.g. loans). Other crediting mechanisms, such as the VCS and CAR, require declaration or attes-
tations from project developers that all information is accurate and presents the truth. To explore
further the issue of subjectivity and information asymmetry in input parameters, we take a deeper
look at two particular inputs: benchmark rates and CER prices.
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Closer examination of benchmark rates

This critique concerns appropriate levels for financial benchmarks (e.g., IRR) (Michaelowa 2009).
To explore this question, we reviewed data on IRR benchmarks used by wind, hydro, biomass, and
waste gas or heat projects in China, wind and hydro projects in India, and hydropower projects in
Vietnam."

Nearly all projects in China use standard, government-issued IRR benchmarks. By far the most
common benchmark used is 8%, which is applied for most power projects, and derives from a
2002/2003 Chinese government source, Interim Rules on Economic Assessment of Electric Engi-
neering Retrofit Projects. Other common benchmarks based on government rules include 10% for
small hydro projects, and 12-13% for waste gas/heat projects.

Table 3-1: Summary of most common benchmark rates used in IRR analysis in
Chinese CDM projects

Project type Common IRR Fraction of Source of this benchmark
benchmark projects us-

ing this
benchmark
Wind 8.0% 99% Government’s Interim Rules on Economic Assessment of
Electric Engineering Retrofit Projects (2002/2003)
10.0% 71% Government’s Economic Evaluation Code for Small Hydro-
power Projects (1995)
Hydro 5 5
8.0% 29% Government’s Interim Rules on Economic Assessment of
Electric Engineering Retrofit Projects (2002/2003)
Biomass 8.0% 98% Government’s Interim Rules on Economic Assessment of
Electric Engineering Retrofit Projects (2002/2003)
12.0% 30% Government’s Economical Assessment and Parameters for
Construction Project, 3rd edition (2006)
Waste 13.0% 17% Government’s Economical Assessment and Parameters for
gas / heat Construction Project, 3rd edition (2006)
18.0% 16% Conch Cement Company internal WACC
Notes: In this table, and throughout this section, we report IRR benchmarks and values based on analysis of IGES’s investment

analysis database. We believe that most of the benchmarks, and values reported in the database, are in real terms, based
on a review of a small number of PDDs and the assumption in the CDM’s Guidelines on the Assessment of Investment
Analysis that is conducted in real terms. We make no attempt to identify or convert values in the database that may be in
nominal terms.

Sources: IGES 2014, authors’ own calculations

Despite the ubiquity of the 8% government-set threshold in China, it is not clear how or why it
matches the internal thresholds used by actual project inventors, who may themselves demand
returns either higher or lower. (For example, benchmarks for wind power projects in India, where
they are determined to a greater extent by investor hurdle rates, are more variable and, on aver-
age, higher). For this reason, it is not clear why 8% is the ‘correct’ benchmark for a test intended to
gauge the attractiveness of an investment. Furthermore, it is not clear why common benchmarks
used for hydro or waste gas are higher (10% or at least 12%, respectively), and whether these

¥ These project type / country combinations were selected because each of them represents at least 1% of the registered projects in

the CDM that use investment analysis (IGES 2012). Though this 1% threshold is arbitrary, it provided us with a basis for focusing
the analysis.
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rates accurately capture the risk and expected financial returns in these types of projects. Further
analysis of this issue may be warranted, e.g. by comparing it with other sources of equity rates for
different investments in China or for similar projects in other countries. A source of such data for
projects within China was not immediately known, however.

In principal, the logic of investment analysis is that the project would not have proceeded but for
the financial incentive provided by the CDM. That financial incentive is the value of CERs. Many
project developers conduct an analysis to show that, at assumed CER prices, the financial return
of the project is expected to clear the financial benchmark used. However, this is not actually re-
quired by the additionality tool. (In the first versions of additionality, a step 5 ‘impact of the CDM’
was included, which was interpreted by many project developers as an obligation to show that the
project is made economically attractive through the CDM. This was later removed).

The above discussion investigated benchmarks used in China, with special attention paid to the
widely used 8% benchmark. Because of its ubiquity, this 8% benchmark provides an opportunity to
investigate the extent to which CER values indeed bring about expected project returns above this
value and therefore, in the logic of the investment analysis, enable the project to proceed. As stat-
ed above, though projects are not required to actually show that CER values would push the pro-
ject above its stated threshold, most do report results of expected return.

The following chart (Figure 3-3) shows the stated IRRs before and after CERs for all wind projects
in China that use a benchmark of 8%. As seen in the figure, most of these projects state an IRR
without CERs of between 6% and 7%, and an IRR after CER value of 8% to 10%. Note in particu-
lar the sharp line at 8%, at which very few projects claim an after-CER IRR of just under 8%, but a
large number of projects find a post-CER IRR of just barely more than 8%.
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Figure 3-3: Stated IRRs of Chinese wind projects using a benchmark of 8% before
and after assumed CER value
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In principle, one explanation for this distribution is that projects in which the 8% threshold is not
reached with CER revenues are not implemented, do not apply for CDM registration, and are
therefore not represented in this graph. The fact that so many projects just barely meet the 8%
threshold (even though they are not required to do so), and so few do not meet it, may instead in-
dicate, however, that project developers are eager to claim that the CER value has allowed the
project to clear the benchmark rate.

In contrast to the situation in China where standard government benchmarks are provided, most
projects in India use internal, company-specific required rates of return as their IRR benchmarks.
However, as in China, the CER value tends to provide a similar increase in expected return (e.g.,
an increase in IRR of two to three percentage points), just clearing the stated benchmark.

To demonstrate that projects just clear the benchmarks, project developers could select project
input parameters so that the benchmark is achieved. These parameters could include CER price,
load factor, electricity tariff, or a number of other inputs required in calculating an IRR.
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One such parameter that could be adjusted is the expected CER price, which rose consistently
through mid-2008, then fell precipitously, and for which forecasts have varied widely since, provid-
ing a potentially broad scope for selecting possible future CER prices.

Closer examination of selection of the CER price

To explore the potential effect of the CER price in more detail, Figure 3-4 adjusts the post-CER
values stated in the PDDs (as displayed in Figure 3-3) to use a common CER value of €10 for all
projects. (€10 is the median value used across all registered projects.) In this example, a large
number of projects no longer meet the 8% benchmark. In particular, about 70 projects with pre-
CER IRRs of 4% to 6% used CER prices as high as €17 in order to claim they would meet the 8%
benchmark. Though this represents just a small share (about 1%) of wind power projects in China,
it strongly suggests that input parameters (CER values) have been chosen to achieve the desired
result of the 8% government-set IRR benchmark.

Figure 3-4. Estimated IRRs of Chinese wind projects using a benchmark of 8% be-
fore and after CER value of €10
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Similar to the situation for Chinese wind power projects discussed above, a number of Indian wind
projects that claimed that CER values (median price assumed: €14) would lead them to exceed
their benchmark would not have been able to claim that their benchmarks are met if they had used
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a lower, and more common, CER price of €10. This suggests that, as found in the case of wind
power projects in China, project developers in some instances may select CER values that depart
from values used by their peers in order to claim that CDM revenues will make the projects finan-
cially attractive.

A similar pattern emerges for hydropower projects in Vietnam, where benchmarks (averaging
13.1%) were derived either as the weighted average cost of capital (WACC) or a stated commer-
cial lending rate.'® Of the projects analyzed®’, over half of the hydro projects would not have met
their benchmarks if they had used a CER price of €10 instead of higher prices (median price as-
sumed: €15.5, and as high as €30, in contrast to the remainder of Vietnamese hydro projects with
median price assumed of €10). As above, while this is not definitive evidence of gaming, it sug-
gests that project developers tend to invoke higher CER prices than their peers when needed to
claim that their projects become economically viable under the CDM.

This raises the question of the plausibility of CER prices used by project developers. Looking at all
registered projects (Figure 3-5), it appears that the CER prices used by project developers, though
highly variable, tended to track then-current primary CER prices, through 2010, when CER prices
began a steady decline. Project developers did not then use lower prices, but neither did industry
analysts, who forecasted that higher prices would return.

These trends therefore display little evidence that project developers have systematically over- or
under-estimated expected CER prices, at least as judged by the median (black line) values. How-
ever, the distribution of prices around that median displays a skew wherein a small fraction of pro-
jects use very high prices, perhaps because, as shown above, such high prices may be needed to
demonstrate that these projects have met benchmarks.

®* n Vietnam, the median IRR benchmark used by projects in Vietham was 13.1%, and most benchmarks were derived either as the

weighted average cost of capital (WACC) or a stated commercial lending rate. The default expected return on equity for power pro-
jects in Vietnam, per the CDM’s Guidelines on the Assessment of Investment Analysis, is 12.75%; 60% of power projects in Vi-
etnam use an IRR benchmark higher than this rate; 5% have an IRR without a CER value exceeding this.

From the IGES investment analysis database, all hydro projects in Vietnam were selected that reported CER price assumptions in €
as well as pre- and post-CER IRR values.
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Figure 3-5: CER prices —assumed and estimated
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Sensitivity analysis: can it help address subjectivity?

The CDM addresses the subjectivity of input parameters, in part, through the use of sensitivity
analysis required in investment analysis. As specified in the Guidelines on the assessment of in-
vestment analysis, “variables...that constitute more than 20% of either total project costs or total
project revenues should be subjected to reasonable variation ... and the results of this variation
should be presented.” However, the guidelines do not require that parameters be varied simulta-
neously, and few project developers do so. For example, in calculating project IRRs (in the PDDs),
no project developer of the 30 randomly selected projects assessed the possibility that more than
one of the key input variables could vary simultaneously. Furthermore, nearly all claim that even
the standard variations of as much as 10% in the individual parameters are implausible, despite
evidence (as presented here) that variation in the input values used is quite common. Accordingly,
because the possibility that individual parameters could vary widely is discounted, and the possibil-
ity that multiple inputs could vary is not considered, the sensitivity analysis as currently applied is
not sufficient to address the subjectivity in these parameters.

3.2.3. Summary of findings

Investment analysis is designed to determine whether a project would be uneconomical or less
attractive than an alternative in the absence of the CDM. The premise is that if the project is not
economical (most often as compared to a particular investment threshold), it would not have pro-
ceeded. From a strictly financial perspective, this may well be the case. However, researchers
have pointed out that several types of projects in the CDM — especially large power projects that
dominate the CDM pipeline — are pursued for reasons that extend beyond simple financial return,
particularly in the largely non-market regulatory environments that are found in some of the largest
CDM countries. This may be the most fundamental critique of investment analysis, and yet it is
also the most analytically challenging to prove or disprove. Projects may proceed for a variety of
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factors — economic, strategic, and social — that defy attempts to attribute the viability, or failure, to
any one factor. Complicated statistical tests have been proposed — and some statistical research
has been attempted — but few compelling approaches have yet emerged.

This research has further explored the issues of information asymmetry, transparency, and subjec-
tivity of input assumptions. Regarding information asymmetry, project developers have considera-
bly more information about their own project than do those — likely including validators — that are
charged with reviewing and assessing their additionality. Regarding transparency, this research
finds that, since 2007, the transparency of both project design documents and validator assess-
ments has increased markedly, such that the strong majority of projects now include detailed in-
formation on input assumptions that their investment analysis could be replicated.

In some cases, there is little reason to question the validity of these input assumptions, as they are
based on contract documents (e.g. with equipment providers that would seem to reflect actual
prices paid). In other cases, the input assumptions are highly subjective, as in estimates of future
fuel prices (e.g. for biomass), electricity tariffs that may be adjusted, or CER prices. In particular,
this research has identified dozens of cases in China, India, and Vietnam in which it appears that
project developers have used CER prices higher (in some cases, much higher) than their peers in
order to claim that the CDM would make their project exceed the chosen financial benchmark. This
demonstrates how eager some project developers may be to select input values to give results that
would give the appearance of additionality.

3.2.4. Recommendations for reform of CDM rules

As stated above, for an additionality test to function properly, it must be able to demonstrate with
high confidence that the CDM was the deciding factor in project implementation. This analysis has
demonstrated that the subjective nature of the investment analysis limits its ability to provide that
confidence. It is possible that improvements could decrease this subjectivity, such as by applying
more complicated tests to assess the true motivations and financial performance of the project.
Still, doubts may remain, especially for project types for which the financial impact of CERs is in-
sufficiently large relative to variations in other potential inputs to provide a strong ‘signal-to-noise’
ratio, such as for large power projects. CDM administrators may therefore want to consider wheth-
er certain project types, if they cannot be confidently deemed additional by other tests (e.g. barrier
analysis, common practice analysis, as in the next sections of this report), might be phased out of
the CDM. If the investment analysis continues to be applied, we recommend further improving the
guidance to reduce subjectivity. CDM rules could also require formal declarations by the project
participants that information is true and accurate. Such declarations may discourage project partic-
ipants from providing false information, as a violation of such a declaration may have consequenc-
es under national legislation. An even stronger form could be a declaration in lieu of an oath.

3.3.  First of its kind and common practice analysis
3.3.1. Overview

The CDM uses two approaches to assess additionality based on the market penetration of tech-
nologies: the first-of-its-kind approach and the common practice analysis. Under the first-of-its-kind
approach, a project is deemed automatically additional if certain conditions apply. The common
practice analysis often complements the investment or barrier analysis. It requires an assessment
of the extent to which the proposed project type (e.g. technology or practice) has already diffused
in the relevant sector and region. It is a credibility check to demonstrate that a project is not com-
mon practice in the region or country in which it is implemented. The common practice analysis
can also be used to demonstrate that the baseline technology or practice is frequently implement-
ed and is hence a realistic scenario. The common practice analysis is only relevant for large-scale
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projects. Small-scale projects are entitled to use simplified modalities and procedures for small-
scale CDM project activities, which do not require common practice analysis.

The first-of-its-kind approach was initially applied as part of the barrier analysis; it was sometimes
also referred to as the barrier of lack of ‘prevailing practice’. In 2011, the EB adopted guidelines
specifying how first-of-its-kind should be demonstrated. The guidelines were further revised in
2012 and reclassified as a tool in 2015.'® Showing that a project is the first-of-its-kind is the first
step in the additionality tool and combined tool, which stipulate that if a project is the first-of-its-
kind, it is considered additional. The steps to be followed for demonstrating first-of-its-kind are fur-
ther specified in the corresponding guidelines and, since 2015, the methodological tool. According
to version 03.0 of the tool, a project activity is “first of its kind in the applicable geographical area” if

o ‘“the project is the first in the applicable geographical area that applies a technology that is
different from technologies that are implemented by any other project” with the same output
and that “have started commercial operation in the applicable geographical area before” the
PDD “is published for global stakeholder consultation or before the start date of the pro-
posed project activity, whichever is earlier”, if

o ‘“the project implements one or more of the measures” and

o ‘“the project participants selected a crediting period for the project activity that is “a maxi-
mum of 10 years with no option of renewal’.

The common practice test was first introduced in the additionality tool in 2004 to complement the
investment and barrier analyzes, as a safeguard to ensure the environmental integrity of the CDM.
In a first step, other previous or current projects which are similar to the project activity were ana-
lyzed. Projects were considered similar “if they are in the same country/region and/or rely on a
broadly similar technology, are of a similar scale, and take place in a comparable environment with
respect to regulatory framework, investment climate, access to technology, access to financing,
etc.” Other CDM projects were excluded from this analysis. In case similar activities were identi-
fied, it was necessary to justify why these exist, while the project activity is considered to be finan-
cially unattractive or as facing barriers. ‘Essential distinctions’ had to be identified which may for
instance be due to the fact that new barriers have arisen or promotional policies have ended.

For both the first-of-its-kind approach and the common practice analysis, the key issues are defin-
ing what is regarded as a comparable technology, what the appropriate geographical scale is and
what threshold should be used for a technology to be regarded as first-of-its-kind or common prac-
tice. Critics pointed out that no clear definitions of when a project activity should be regarded as
common practice were given in the early versions of the additionality tool (Schneider 2009). Anoth-
er criticism was that the common practice test allows project developers to claim that a frequently
implemented project type is not deemed common practice if they can justify ‘essential distinctions’
from other projects. Yet the key terms ‘similar’ and ‘essentially distinct’ were defined so vaguely
that any project could be argued to be not common practice, simply by defining ‘similar’ very nar-
rowly or ‘distinct’ very broadly (Schneider 2009; Spalding-Fecher et al. 2012).

The requirements for the common practice analysis in the additionality tool remained largely un-
changed until September 2011 when the “Guidelines on Common Practice” were introduced, in-
corporating elements from the additionality tool and providing additional guidance®. In parallel to
the revision of the “Guidelines on first-of-its-kind”, the “Guidelines on Common Practice” were fur-
ther revised in 2012 and reclassified as a tool in 2015.

18 Methodological tool. Additionality of first-of-its-kind project activities (version 03.0).

®  The new requirements of the Guidelines on Common Practice were then also incorporated in the additionality tool in the same year.

48



How additional is the CDM? Oko-Institut e V.

Both guidelines or tools are applicable to four GHG reduction activities, namely, “fuel and feed-
stock switch, switch of technology with or without change of energy source (including energy effi-
ciency improvement), methane destruction” and “methane formation avoidance”?°. Both also use
similar approaches for defining similar or different technologies and the appropriate geographical
area.

In the 2011 version of the common practice guidelines, the first step was to calculate the applicable
output range as +/-50% of the capacity of the project activity. In the next step, all existing plants in
the geographical area within this capacity range needed to be identified (with the exception of reg-
istered CDM projects). The default applicable geographical area was the entire host country. If the
technology was not country-specific, the geographical area should be extended to other countries.
If projects differ significantly between locations, the geographical area could also be smaller than
the host country. In the next step, among the identified projects, those with different technologies
from the project activity were identified. A technology was considered different if it has a different
energy source/fuel, feedstock, installation size (micro, small, large), investment climate at the time
of the investment decision” or other features.” Eventually, if the share of plants using similar
technology as in the project activity in all plants with the same capacity as the project activity is
greater than 20% and if the absolute number of projects using a similar technology is larger than
three, then the project activity is considered common practice.

In revising the Guidelines on Common Practice in September 2012, the rules and definitions were
further clarified. It is now mandatory to provide a justification for using a geographical area smaller
than the entire host country (e.g. province, region). The reference to extending the geographical
area was removed from the guidelines. The exclusion of CDM activities was broadened to include
registered projects, those requesting registration and those at validation. Furthermore, several def-
initions and the step-wise approach were better explained (without change in substance). Minor
changes to the common practice analysis were made in subsequent versions of the additionality
tool.

The definition of different technologies in the first-of-its-kind approach corresponds to the common
practice analysis, with the exception that investment climate at the time of the investment decision
and other features are not included.

3.3.2. Assessment

The general strength of using market penetration approaches for assessing additionality is that
they do not assess the motivation or intent of project developers, but provide a more objective ap-
proach to evaluating additionality, based on the extent to which the project activity is already being
implemented in the host country or region (Schneider 2009).

The initial criticism of the lack of clear definitions of similar projects and essential distinctions for
common practice was addressed by the introduction and further refinement of the common prac-
tice guidelines, which clearly outline steps to follow and provide a definition of terms for a common
understanding between project developers. Especially, the introduction of a threshold for common
practice (20% and at least three similar projects) constitutes a significant improvement since it re-
guires a quantitative assessment against a clear threshold. Clarity about the rules related to com-
mon practice analysis has therefore improved considerably over time. Also, from the sampled pro-
jects, it can be concluded that the introduction of the common practice guidelines has generally led
to more detailed and better structured PDDs.

20

o For other types of GHG reduction activities, the more general rules of the additionality tool continue to apply.

“Inter alia, access to technology, subsidies or other financial flows, promotional policies, legal regulations.”
2 such as a difference in unit cost of output by at least 20%.
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However, several unresolved issues still exist. In the following, different aspects of the common
practice analysis and the first-of-its-kind approach are discussed and assessed. The assessment is
based on an analysis of the common practice provisions and on the findings of an empirical evalu-
ation of 30 representatively selected projects (i.e. the review of PDDs and validation reports) (Sec-
tion 2.2).%°

When defining similar projects in the common practice tool, the applicable output range is defined
as “+/-50% of the design output or capacity of the proposed project activity”. This definition does
not always reflect the scales of a technology, between which meaningful technological differences
occur. For instance, in the case of a power plant with a size of 400 MW, power plants between 200
MW and 600 MW would need to be considered in the analysis. However, there may be smaller
(e.g. 100 MW) or larger (e.g. 800 MW) power plants which still feature similar technical, economic
characteristics (e.g. efficiency), a similar regulatory environment, or which are used in a similar
manner (e.g. provision of electricity to the public grid). At the same time, a small power plant (e.g. 5
MW), may be significantly different in terms of technology or use. Also, when several plants are
grouped to form a project (e.g. wind farm consisting of several wind generators), an output of +/-
50% may be misleading. For instance, for a wind farm with 20 wind generators of 1 MW capacity,
the output range would be 10 to 30 MW. However, a smaller wind farm with only 10 wind genera-
tors of 1 MW capacity has similar characteristics since the wind generator is identical. For wind
power, the test may provide more meaningful results if there was no scale at all since wind parks
are usually composed of different wind generators of the same size. However, small internal com-
bustion engines may well differ, from a technological perspective, from a large combined cycle
power plant. In conclusion, the definition in the common practice guidelines (+/- 50%) does not
allow for a meaningful classification of scale for different technology types. This definition can
therefore be considered arbitrary and may lead to the erroneous exclusion of similar plants from
the analysis. In contrast to the common practice tool, the first-of-its-kind tool does not use an out-
put range to define similar technologies. This approach seems more appropriate.

When identifying similar projects, the common practice tool excludes CDM projects (registered,
submitted for registration or undergoing validation) from the analysis. In the empirical analysis, of
the 30 sampled projects, only three identified similar non-CDM projects. All other projects only
identified projects under the CDM. A commonly used rationale (i.e. used by 9 of the 30 projects) is
that, because all other comparable facilities are either CDM projects or are awaiting registration as
CDM projects, the proposed project would also be non-viable without the CDM (i.e. not common
practice). However, it could be argued that the general viability of projects is assessed as part of
the barriers and/or investment analyzes and should therefore not be used as a pre-emptive argu-
ment for excluding CDM projects from the common practice analysis. The exclusion of CDM pro-
jects from the common practice analysis is particularly problematic if most or all new facilities in a
sector use the CDM. For example, if all new wind power plants in a country register under the
CDM, wind power could never become common practice, even if it reached a market share of
more than 50% and was highly economically attractive. In contrast to the common practice tool, the
first-of-its-kind tool does not have provisions to exclude CDM projects, which suggests that all ex-
isting projects, including CDM projects, are considered.

2 Of the 30 projects sampled for the evaluation of the common practice analysis, the majority stem from China (20 projects), followed

by India (3), Egypt (2), Pakistan (2), Brazil (1), Nicaragua (1) and Israel (1). Ten projects were registered before 2010, eight in the
2010-2011 period and twelve after 2011. Technology types in the sample are wind power (17 projects), hydropower (5), industrial
projects such as coal mine methane utilisation or waste heat recovery (3), waste projects such as landfill gas capture (4) and other
renewable energies such as biomass (1). Most projects (28 of 30) are classified as large-scale. Although the sampled two small-
scale projects are not required to conduct a common practice analysis, some information on common practice was given in the cor-
responding PDDs.
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The common practice tool and the first-of-its-kind tool use the same definition of the geographical
area, which should be the entire host country, unless justification can be provided for a smaller
geographical area. In the common practice analysis sample, 24 of 30 projects limited the applica-
ble geographical area to a specific area smaller than the host country (such as province, region,
state, municipality, etc.). All sampled wind projects from China (11)** and from India (3) selected an
area smaller than the host country as the applicable geographical area. The most commonly used
justification in the corresponding PDDs for limiting the geographical area is that investment condi-
tions, especially in terms of electricity tariffs, available resources and labour costs, differ from prov-
ince to province, making provincial/state level comparison necessary.

At first sight, this appears to be plausible since China and India are large countries with re-
gions/states being important players in infrastructure development. Notwithstanding this, the size of
the country and the political structure may not be sufficient to justify the choice of the regional/state
level. In China, a nationwide feed-in tariff for wind power generation was introduced in 2009, estab-
lishing four different tariff categories, ranging from 0.51 CNY/kWh (0.08 USD/kwh) to 0.61
CNY/kWh (0.10 USD/kWh), depending on the region’s wind resources (International Renewable
Energy Agency 2012). For projects in India, the Electricity Act of 2003 and the resulting new tariff
regulations were cited as the cause of different investment climates in various states. In fact, for
wind power, the tariff varies based on local wind resources. Four bands of wind power density in
W/m? determine the level of the feed-in tariff (International Energy Agency 2012). This means that
the feed-in tariff may differ even between project locations in the same province if these feature
different wind conditions. Therefore, the fact that there are different feed-in tariffs between provinc-
es alone does not explain fundamentally different investment conditions in the different regions, as
claimed in many PDDs, but rather only accounts for locally different wind resources, while the gen-
eral support scheme is national®®. Based on these considerations, the rationale used by many pro-
jects for limiting the geographical area to a level below the entire country seems questionable. It
can also be problematic to consider only the host country as the geographical area. If no or only a
very few plants providing the same service exist in the host country, market penetration approach-
es do not give reasonable results. For example, the first aluminium plant in a country would always
automatically be deemed additional, even if it used a technology that is clearly business-as-usual.

While the introduction of the common practice guidelines aimed to address the criticism of a vague
definition of what constitutes ‘different’ technologies, several concerns remain. The possibility of
defining a technology “as being different if there is a difference with regard to energy source/fuel,
feed stock, installation size (micro, small, large), investment climate at the time of the investment
decision (including, “inter alia, access to technology, subsidies or other financial flows, promotional
policies, legal regulations”) or other features (such as difference in unit cost of output by at least
20%)” still allows for significant possibilities to claim that rather similar projects are very different.
This allows for the project to be defined rather narrowly and other plants very broadly, so that the
threshold of 20% is not reached. With regard to the installation size, the same issue as for the out-
put range (above) applies. Also, the criterion ‘energy source/fuel’ may be misleading. For instance,
if a country has been using light fuel oil as a basis for its power plants, a switch to natural gas con-
stitutes a different fuel, but does not explain a significant difference since the same generation
technology can be used for both fuels. The same holds true for different solid fuels. Finally, ‘other
features’ is a very broad term allowing for arbitrary interpretations. For example, a difference in unit
cost of output does not constitute a plausible difference per se®. For instance, higher unit costs

2 Also all other Chinese (non-wind) projects included in the sample use a sub-national geographical area with a similar rationale as

that for wind projects.
A differentiation of the feed-in tariff depending on local wind resources is common practice in other countries as well.
Two sampled hydro projects used this rationale.
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may be required for technical or other reasons and may be compensated for by higher yields®'.
Also, according to this interpretation, a proposed CDM project with lower unit costs would be con-
sidered different from projects already implemented without CDM, even though it is more profitable
than other projects. Although in some cases, ‘differences’ may be well justified (e.g. by explaining
that the investment climate was significantly different due to a change from a state-controlled to a
more private investment-oriented power market), overall, the review of arguments presented in the
sampled PDDs indicate that the term ‘different” allows for significant room for interpretation.

The threshold of 20% market diffusion in the common practice tool cannot be considered robust if
applied to all technologies and sectors. The stringency of the 20% is highly dependent on the
number of technologies in a sector. In a sector with only two technologies, both available technolo-
gies could easily exceed the threshold, whereas none of the technologies may ever reach the 20%
threshold in sectors with many different technologies. For instance, in a country with several fuels
and technologies available for power generation (e.g. natural gas, coal, wind, hydro, biomass, PV),
a low market diffusion may still constitute common practice due to the abundance of options and
due to the (potentially) limited potential of some technologies. For instance, hydro electricity gener-
ation may constitute only 5% of overall electricity generation. Nevertheless, hydropower could still
be considered common practice due to the fact that hydro resources are limited and most of the
resources have already been exploited. In contrast, in a sector in which there are only a few tech-
nologies (e.g. for a certain industrial process) a market diffusion of 20% may constitute a reasona-
ble value for determining common practice. Also, even though a technology may not be considered
common practice considering all existing plants in a sector (i.e. considering the market saturation),
it may be common practice considering the recent trend (i.e. considering the market share in a
certain year)®. For instance, electricity generation from wind may constitute only a small share of
the overall electricity generation in a country (e.g. 1%). However, capacity additions in recent years
may constitute a significant share of overall new capacity built. In the former case, wind power
would not be considered common practice, whereas in the latter, trend-oriented, perspective wind
power would constitute common practice. This issue is especially relevant in the case of long-lived
capital stock such as in the power sector (Kartha et al. 2005). Similarly, the provision that at least
three plants with a similar technology must have been constructed to consider a project common
practice may not be appropriate in all situations. For example, if only four plants exist in a country
and three use the same technology, thus constituting a market share of 75%, the construction of a
fifth plant with the same technology would still not be regarded as common practice. In conclusion,
a one-fits-all value as threshold for market diffusion cannot be considered appropriate.

With regard to the quality of evidence used for the demonstration that a project is not common
practice, almost all PDDs provided anecdotal evidence to support their claims. Commonly made
statements are that there is no evidence to suggest that a similar project has been, is being or will
be implemented in this area and that all other projects use CDM financing as well. To support
these claims, publicly available external documents such as energy statistics were used in the ma-
jority of projects (20 of 30 projects). Yet, these public documents do not provide information about
different investment climates in terms of labour costs, available resources and feed-in tariffs.

As regards the validation of common practice, in 21 of 30 sampled projects, the DOE reviewed
documents such as the World Bank website or energy statistics. Other means of validation were
conducting interviews with stakeholders such as personnel with knowledge of the project design
and implementation, local residents and officials.”® However, the DOEs did not evaluate claims

z E.g. higher units costs may be required for certain equipment for small hydro in a mountainous area, which may be compensated for

by higher yields due to a higher head of water.
See Kartha/Lazarus/LeFranc (2005) for a definition of market saturation vs. market share.
There is no further information available in the PDDs on the content of the interviews with the stakeholders.
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made in the PDDs about different investment climates. In nine cases, the DOE in its validation re-
port just repeated the claims made by the PDD.

3.3.3. Summary of findings

Overall, clarity about the rules related to first-of-its-kind and common practice analysis have im-
proved considerably over time. In addition, from the sampled projects it can be concluded that the
introduction of the common practice guidelines has generally led to more detailed and better struc-
tured PDDs. However, several flaws remain:

e The definition of the output range in the common practice tool is arbitrary and not linked to
actual differences in scale of technologies or use.

e The exclusion of CDM projects from the analysis is questionable in a market situation in
which most projects are implemented as CDM projects and significant technological chang-
es and cost reductions occur.

e The rationale for limiting the geographical area to a level below the entire country is ques-
tionable. In some instances, limiting the geographical area to the host country can be prob-
lematic.

e The definition of a project as ‘different’ in the current common practice guidelines is still too
vague and corresponding rules still leave significant room for interpretation.

e The share of 20% market diffusion and absolute number of three similar projects, across all
sectors, cannot be considered robust since the appropriateness of these values depends
on the number of available technologies in the sector. Additionally, the result of the com-
mon practice analysis is highly sensitive to whether all plants of a sector are considered or
whether the recent trend (new plants built) is considered. This is especially relevant for sec-
tors with long-lived capital stock.

o Generally, evidence used for the common practice analysis was not adequate in the sam-
pled projects since relevant information for the determination of common practice (e.g. on
different investment climates, available resources or feed-in tariffs) was not provided in the
PDDs. Also, the validation by DOEs was not adequate in the sampled projects since claims
on investment climates were not evaluated and since in several cases the DOE only re-
peated the claims made by the project participants.

3.3.4. Recommendations for reform of CDM rules

In general, the first-of-its-kind approach and the common practice analysis can be considered more
objective approaches than the barrier or investment analysis due to the fact that information on the
sector as a whole is taken into account rather than specific information of a project only. It reduces
the information asymmetry inherent in the investment and barrier analysis. In this regard, expand-
ing the use of market penetration approaches could be a reasonable approach to assessing addi-
tionality more objectively. However, the presented analysis shows that the way in which first-of-its-
kind and common practice are currently assessed needs to be reformed in order to provide a rea-
sonable means of demonstrating additionality. In the following, several recommendations are made
for the reform of the current rules.

We identified several issues with the approach of using the same generic approach in the context
of rather different sectors or project types. We therefore recommend abandoning this ‘one-size-fits-
all’ approach and introducing specific approaches for specific project types, which adequately re-
flect the circumstances of the sector, in particular with regard to the definition of what is considered
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a different technology and the threshold used to define common practice. A practical means of
implementing this is including specific guidance in each methodology.

54

Due to the inherently vague concept of ‘different’ technologies, it is recommended that the
common practice rules are revised in such a way that methodologies or overarching guid-
ance provide clearer guidance on how to support the claim of a ‘different’ technology includ-
ing the evidence required (including evidence to demonstrate credible differences in the in-
vestment climate). Corresponding provisions in the VVS should also be amended in such a
way to provide more specific guidance on how DOEs should assess the claim of ‘essential
distinctions’ for different projects types. With regard to the above-mentioned arbitrary defini-
tion of the applicable output range, it is recommended that the common practice guidelines
are revised in such a way to provide general guidance on how meaningful differences ac-
cording to scale can be identified for different technologies. More specific guidance on how
to define a range of capacity/output should then be defined in the corresponding methodol-
ogy. In the absence of any definition of capacity/output range in the methodologies, the
whole spectrum of plants or activities (from very small to very large) should be covered by
the analysis.

With regard to the exclusion of CDM projects from the common practice analysis, the rules
should be amended in such a way that all CDM projects are to be included in the analysis
as a general rule, unless specified otherwise by the methodology. Methodologies could
specify that CDM projects are excluded to a certain extent and then gradually introduce
them in the analysis. This is especially relevant if all projects of a certain technology use the
CDM. As Schneider (2009) points out “other CDM projects could be included in the com-
mon practice analysis after a certain period or after a specific number of CDM projects have
been implemented”. Another criterion for inclusion of CDM could be their market penetra-
tion. (International Rivers 2011) suggest that “after 3 years of full operation, a CDM project
should be included in the common practice analysis”. Furthermore, a “list of project types
that are not eligible for the CDM because they are common practice” (ibid.) (negative list)
could also be helpful in this regard.

Due to our finding that the selection of an area below the host country level as the applica-
ble geographical area is a questionable assumption, it is recommended that the rules be
revised to define the appropriate geographical area in the context of the specific circum-
stances, such as the number of projects or installations in the host country. A level below
the host country level should not be used.

The threshold for common practice should be defined depending on the type of technology
and sector. Corresponding guidance should be provided in the methodologies. In sectors
with long-lived capital stock (e.g. power sector), the common practice analysis could con-
sider two different perspectives: a) common practice in the sector (e.g. power sector) as a
whole (market saturation) and b) common practice in more recent investments (market
share) (i.e. similar to the operating and build margin approach for projects displacing elec-
tricity). If common practice is established according to at least one of these perspectives,
the project should be considered common practice. Since data availability for determining
market diffusion may not be sufficient in each country and in order to ensure consistency in
determining market diffusion, efforts (e.g. multilateral) for collecting this data and for provid-
ing this information to project developers could be helpful. Several global datasets already
exist (e.g. UNEP DTU 2014, statistics by the World Bank, sectoral statistics, Platts data-
base on power plants or cement statistics by Cembureau), which could be used to estimate
market diffusion in different countries in a consistent manner. An extensive discussion of
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the usefulness of market penetration for establishing common practice for certain projects
types is included in (Kartha et al. 2005).

Due to the fact that several DOEs repeated the claims made by the project participants without
documenting the way in which they actually assessed the appropriateness of the claims, we rec-
ommend strengthening efforts to ensure that all DOEs effectively comply with the reporting re-
guirements related to the common practice analysis outlined in the VVS. For this purpose, no
change in rules has to be applied, but the accreditation system may need to be strengthened to
ensure compliance of all DOEs with applicable CDM requirements.

Another option for improving the analysis of common practice is to consider the overall potential
available in a country. For instance, a small share of hydro in overall electricity generation may, on
the one hand, be due to barriers, risks or economic unfeasibility of hydro construction (hydro elec-
tricity generation would therefore not be common practice). On the other hand, the small share of
electricity generation from hydro may be due to the very limited hydro potential in the country. Most
of the (small) potential may already have been exploited. Any additional hydro capacity could then
be considered common practice since it has been exploited before. However, this approach would
bring about the problem of defining ways to establish the potential (e.g. technical vs. economic
potential, etc.), and the practicalities and transaction costs of evaluating this for many different
technologies.

Furthermore, the common practice analysis could “be the first step in the additionality tool rather
than the last” (International Rivers 2011). This way, instead of using often vague arguments for
establishing common practice after the investment analysis, project developers would need to dis-
cuss common practice explicitly at the beginning of the analysis.

3.4. Barrier analysis
3.4.1. Overview

Historically, barrier analysis has been used as an important alternative or complement to the in-
vestment analysis analyzed above in Section 3.2. The barrier analysis is used to demonstrate that
a project faces barriers that impede the project’s implementation in the absence of the incentives
from the CDM. It is applicable to both small- and large-scale CDM projects:

Small-scale projects

According to Attachment A to Appendix B to Annex Il of 4/CMP.1 the following barriers may be
considered for small-scale projects:

¢ Investment barrier: a financially more viable alternative to the project activity would have
led to higher emissions; this includes “the application of investment comparison analysis
using a relevant financial indicator, application of a benchmark analysis or a simple cost
analysis”.30 In essence, this barrier allows an investment analysis to be conducted, as de-
scribed in Section 3.2, but without providing any guidance on how the investment analysis
should be conducted. In practice, however, it appears that guidance for investment analysis
for large-scale projects (e.g. justification of benchmark IRR or sensitivity analysis) is, in
most cases, also applied to small-scale projects.

e Access-to-finance barrier: the project activity could not access appropriate capital without
consideration of the CDM revenues;

¥ see “Non-binding best practice examples to demonstrate additionality for small-scale projects” (EB 35, Annex 34).
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e Technological barrier: a less technologically advanced alternative to the project activity
involves lower risks due to the performance uncertainty or low market share of the new
technology adopted for the project activity and so would have led to higher emissions;

e Barrier due to prevailing practice: prevailing practice or existing regulatory or policy re-
guirements would have led to implementation of a technology with higher emissions;

e Other barriers such as institutional barriers or limited information, managerial resources,
organisational capacity, or capacity to absorb new technologies.

Large-scale projects

In large-scale projects, the barrier analysis is part of the additionality tool and the combined tool. It
is applied in two steps:

1. Identify barriers that would prevent the implementation of the proposed CDM project activi-
ty. Here, the eligible barriers are similar to the barriers relevant for small-scale projects, with
the following differences:

o The ‘investment barrier’ of the small-scale guidance is, in the large-scale guidance, re-
ferred to as ‘investment analysis’ (Section 3.2); a separate option for demonstrating ad-
ditionality besides ‘barrier analysis’;

o The ‘access-to-finance barriers’ of the small-scale guidance is called ‘investment barri-
ers’ in the large-scale guidance; and

e ‘prevailing practice’ of the small-scale guidance is, in the large-scale guidance, usually
a mandatory additional step termed ‘common practice analysis’ that is required but is
not sufficient in itself to prove additionality.

2. Show that the identified barriers would not prevent the implementation of at least one of the
alternatives (except the proposed project activity).

Another important requirement of the two tools is the following: “If the CDM does not alleviate the
identified barriers that prevent the proposed project activity from occurring, then the project activity
is not additional.”

If these steps are satisfied, the project is potentially additional (pending passing of the common
practice analysis).

In late 2009 (EB50), the CDM EB adopted the “Guidelines for objective demonstration and as-
sessment of barriers” with a view to improving the objectivity of the barrier analysis. The document
provides guidance on the objective demonstration of different types of barriers. For instance, it re-
quires that “barriers that can be mitigated by additional financial means can be quantified and re p-
resented as costs and should not be identified as a barrier for implementation of project while con-
ducting the barrier analysis, but rather should be considered in the framework of investment analy-
sis” (Guideline 4 in EB50 A13).

In addition, methodologies may — instead of using one of the tools — provide their own combination
of steps from the tools.

3.4.2. Assessment

The concept of barriers preventing investments and mitigation activities is an important element of
the research and discussion on technology diffusion and low carbon pathways. From this, it seems
reasonable that the additionality test could also take barriers into account and not only be based on
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investment analysis. However, the barrier analysis faces multiple challenges in practice that
strongly limit its usefulness in the context of the CDM.

Objectivity in barrier analysis

In earlier phases of the CDM, the claim for barriers preventing the implementation of projects was
often based on anecdotal evidence, and it was very difficult to provide objective proof of why a bar-
rier is sufficient to “prevent the implementation” (Schneider 2009). In practice, the concept of barri-
ers per se as proof for additionality is problematic, as all investment projects in all countries faces
some sort of barriers to its implementation, be they financial, technical or other. In earlier CDM
projects, it was sufficient for PDD consultants to state barriers without providing objective and veri-
fiable evidence that they actually prevent the implementation of the project. This led to some mar-
ket participants claiming that with good PDD consultants you could have any project registered
based on barriers.

Guidance on objective barriers

In late 2009 (EB50), these problems with barrier analysis led to the adoption of the “Guidelines for
objective demonstration and assessment of barriers” by the CDM EB (Section 3.4.1). With their
requirement to monetize barriers, the guidelines aim to assess the role of barriers in preventing the
implementation of projects in a more transparent way. The monetization of barriers and their inclu-
sion in the investment analysis provide a framework that allows an objective balancing of higher
barriers and associated costs with the need for higher revenues. This may be one of the reasons
why investment analysis (with or without monetized barriers) has largely replaced the use of the
barrier analysis without application of investment analysis in demonstrating additionality (see be-
low).

How much alleviation is necessary to overcome a barrier?

Another weakness of the barrier analysis lies in the application of the requirement to demonstrate
that the CDM *“alleviates the identified barriers that prevent the proposed project activity from oc-
curring”. The fulfilment of this requirement was not often (explicitly) provided in PDDs nor checked
by DOEs. Moreover, the tools do not require that the degree of ‘alleviation’ should be at least com-
parable to the strengths of the barrier under consideration. To demonstrate the viability of the pro-
ject with the CDM, one would need to make the case as to why, for example, €x of CER revenues
are sufficient to alleviate the risk of damage to a wind farm due to severe sand storms.

Also with regard to this requirement, the Guidelines provide greater specificity: “Demonstrate in an
objective way how the CDM alleviates each of the identified barriers to a level that the project is not
prevented anymore from occurring by any of the barriers” (Guideline 2 in EB50 A13).

The vanishing role of barrier analysis in the CDM

The role of barrier analysis in demonstrating additionality in the CDM has been dramatically re-
duced from 2010 onwards (Figure 3-6). While in the period before 2010 approx. 24% of registered
projects used the barrier analysis without applying an investment analysis in parallel, this share
was reduced to approx. 1-2% of registered projects from 2010 onwards. Since then, the barrier
analysis plays a certain role in reinforcing the additionality argument made in the investment analy-
sis, but has largely lost its role as the main approach for demonstrating additionality.

This development might be explained by the introduction of the guidelines for objective demonstra-
tion and assessment of barriers.
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Figure 3-6: Share of projects using the barrier analysis without applying the in-
vestment analysis in total projects

100%

0%
Pre 2010 2010 & 2011 Post 2011

Date of registration

M Projects with Investment Analysis M Projects using only Barrier Analysis

Notes: Own research based on a representative sample of PDDs from 30 stratified and randomly sampled projects that were la-
belled Investment Analysis option ‘none’ by the IGES (2014) database revealed that a certain percentage of these PDDs
used an approach that in essence follows the Investment Analysis approach of the additionality tool, but was labelled ‘Barrier
Analysis’. The confusion in terminology was most prominent in small-scale project PDDs, which have the option to demon-
strate ‘financial barriers’ which includes and is often an Investment Analysis. In the representative sample, the fraction of
PDDs using actually an Investment Analysis while being labelled Investment Analysis option ‘none’ by IGES was 36.4% pre
2010 and 90% afterwards. The share of projects using Investment Analysis from the IGES database has, therefore, been in-
creased by these shares from the sample analysis. Without this correction, the share of projects without investment analysis
in the IGES database are 38%, 10% and 14%, respectively, for the three considered time periods of registration.

Sources: IGES 2014, authors’ own PDD research

With the adoption of the guidelines, the barrier analysis has largely lost its role as the main argu-
ment for demonstrating additionality. After 2010, non-financial barriers are quoted in some projects,
but merely as additional information to reinforce the main case for additionality, which tends to be
based almost uniformly on investment analysis. Potentially, this development may have been sup-
ported by an improved performance of DOEs in validating barrier analysis in PDDs, due to an im-
proved accreditation system.

3.4.3. Summary of findings

In early CDM projects, the routine use of anecdotal and often subjective evidence for claiming bar-
riers has led to the registration of projects with questionable claims for additionality, which cannot
be objectively assessed by DOEs. With the adoption of the Guidelines and possibly the improved
performance of DOEs, the barrier analysis has largely lost its role as the main line of argument for
demonstrating additionality. Rather, barriers are monetized and reflected in the investment analy-
sis.
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In the CDM, barrier analysis has lost importance as a stand-alone approach to demonstrating addi-
tionality because of the subjectivity of the approach. With the guideline, if barriers are claimed, they
are monetized and integrated as costs in the investment analysis.

3.4.4. Recommendations for reform of CDM rules

Non-financial barriers can be important factors preventing the implementation of projects even
though they may be profitable. Therefore, considering barriers in approaches for additionality de-
termination is a valid approach.

However, the objective demonstration of barriers (as required in the Guidance) has turned out to
be very difficult to operationalise without the reflection and monetization in an investment analysis.

Given the de facto non-application of the barrier analysis without investment analysis approaches
in the current CDM practice, we recommend removing the barrier analysis from the additionality
and combined tools. In return, key aspects of the Guideline related to the monetization of barriers®
may be included in the investment analysis step in the additionality and combined tools.

In order to demonstrate additionality of projects with high (non-financial) barriers that may not be
monetized, a comprehensive ‘common practice’ analysis or in small-scale projects ‘prevailing prac-
tice’ analysis shall be carried out (Section 3.3). Here, objective data on market shares of technolo-
gies/project types may be collected that may serve as objective proxy information for the extent to
which barriers actually prevent the implementation of projects.

On another note, the approval of “Guideline on objective demonstration and assessment of barri-
ers” by the CDM EB may be seen as a positive example of how the CDM regulator, under the right
conditions, can react to an obvious flaw in the rules and practice, and rectify the system.

3.5. Crediting period and their renewal
3.5.1. Overview

Project participants can choose between one crediting period of 10 years without renewal or a
crediting period of seven years for their project, which is due for renewal every 7 years for a maxi-
mum of two renewals (a total of 21 years for normal CDM projects). (For afforestation and refor-
estation projects, the choice is between one period of 30 years and three periods of 20 years). The
Marrakesh Accords state that for each renewal, a designated operational entity shall determine
that “the original project baseline is still valid or has been updated taking account of new data
where applicable”.

Requirements regarding the renewal of the crediting period were initially adopted in 2006 (EB28,
Annex 40), subsequently revised several times (EB33, EB36, EB43, EB46, EB63, EB65, EB66),
and partially incorporated in the project standard. At the renewal of crediting period, the latest valid
version of a methodology must be used. If a methodology has been withdrawn or is no longer ap-
plicable, the project developers may use another methodology or request deviation from an appli-
cable methodology. The CDM EB interpreted the ‘validity test’ in the Marrakech Accords in such a
way that neither additionality nor the baseline scenario needs to be reassessed during the renewal
of the crediting period. “The demonstration of the validity of the original baseline or its update does
not require a reassessment of the baseline scenario, but rather an assessment of the emissions
which would have resulted from that scenario” (Project Standard, Version 07.0, paragraph 289).
The current rules mainly require an assessment of the regulatory framework, an assessment of

3. This relates to Guidelines no. 4 and 5 of EB50 Annex 13 that may be integrated as cost items related to barriers/risks in the invest-

ment analysis of the additionality and combined tool. Guideline 2 may also be implemented in the context of the investment analysis
in the tools, in that the CER revenues should be sufficient to overcome the financial gap in project finance that is due to the barrier.
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circumstances, an assessment of the remaining lifetime of technical equipment to be used in the
baseline, and an update of data and parameters, such as emission factors.

Figure 3-7 plots the number of projects that have chosen a 7-year crediting period and that end
their first crediting period in a given year and are therefore potentially entering a process of credit-
ing period renewal. The increase in project registrations with the maturing of the CDM market from
2005 is mirrored by a steep increase in candidate projects for renewal seven years later, after
2012. The graph also indicates that the fraction of these candidate projects that actually underwent
renewal significantly declines after 2012: While before 2012 roughly two thirds of all candidate pro-
jects underwent renewal on average, the rate dropped to roughly one third after 2012. This may be
explained by the collapse in pricing and the petering out of the classical CDM market in 2011-2012,
whereby CER prices below marginal transaction costs make renewal of crediting economically
non-viable for most projects that do not benefit from long-term futures contracts with higher prices.

Figure 3-7: Number of CDM projects ending first seven-year-crediting period — with
and without renewals
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Sources: UNFCCC 2014, authors’ own analysis

3.5.2. Assessment

The requirements to use the latest approved version of a methodology is a very important rule to
assure that changes in the methodological ruling are also implemented in CDM projects within a
reasonable timeframe and therefore seem appropriate. At the same time, it provides some certain-
ty for investors that rules regarding the calculation of emission reductions are not changed within
their crediting period.

The CDM EB's decision to interpret the Marrakesh requirement of assessing that “the original pro-
ject baseline is still valid” in such a way that that only baseline emissions must be updated but that
neither additionality nor the baseline scenario needs to be re-assessed could constitute a major
risk for the environmental integrity of some project types. In 2011, the Meth Panel highlighted cer-
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tain issues with this approach in an Information note to the EB (MP51 Annex 21°%%), but the rules
were not changed in response. In the following, we briefly analyze two main issues:

o The case of the baseline scenario changing over the course of the crediting period in a way
that is not captured by the baseline methodology;

e The case of limited ‘lifetime’ of a baseline scenario.

Baseline scenario changing over of the course of crediting periods

In a number of instances, a baseline scenario could change over time during crediting periods and
deviate from the assumptions in the underlying methodology. One example is a CDM project con-
sisting of the conversion of an existing open cycle power plant to a closed cycle system. Assuming
that after the first crediting period, new and lower cost technologies for the conversion would be-
come available that would make the project economically viable, the implementation of the project
activity after the first crediting period might be the most probable baseline scenario in the absence
of the CDM. We are not referring here to the concept of dynamic baselines, e.g. the fact that base-
line emissions are calculated based on the project output (e.g. in tons of steel or MWh per year).
Rather, the scenario is changing, i.e. this refers to projects (or another low carbon activity) which,
in the absence of the CDM project, would have been implemented at a later date due to changing
circumstances.

However, it is important to note that not all CDM project types are prone to changing baseline sce-
narios. Baseline scenarios typically change over time if they are the ‘continuation of the current
practice’. In such cases, changes such as retrofits could also be implemented at a later stage. In
contrast, baseline scenarios do not change over time when they include a significant investment at
project start in an alternative that provides similar services. This is the case if, for example, an in-
dustry can choose to fulfil their heat demand by either a new biomass boiler (project activity) or a
new coal boiler (baseline). If one assumes that the project participant carries out a significant in-
vestment at the beginning of the baseline (e.g. to build the new coal boiler), it may be assumed
that this investment is used until the end of its operational lifetime; replacing the coal boiler by a
biomass boiler after seven years is economically not viable in general.

However, because CDM requirements explicitly rule out the re-assessment of the baseline scenar-
io, cases with a change in baseline scenario cannot be taken into account, which leads to potential
over-crediting in the second and third crediting periods in the case that the activity would have
been implemented after the first crediting period due to changing circumstances.

Practical examples of such changing circumstances and related potential over-crediting can be
found in Purdon (2014) for the co-generation sector. The paper provides an overview of how a
change in external influence factors (e.g. sugar price) can influence the additionality and how a
baseline scenario that is kept constant over several crediting periods can result in over-crediting.

%2 https://cdm.unfccc.int/Panels/meth/meeting/11/051/mp51_an21.pdf.
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Figure 3-8: Share of CDM projects renewing their seven year crediting period that
iIs deemed non-problematic
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Assessment of the scale of the issue

In the following, we make a very rough assessment of the scale of this issue. As mentioned above,
not all project types are in danger of undergoing changes in baseline scenarios that are not fore-
seen in the underlying methodology. In order to arrive at a preliminary estimate of the scale of the
potential issue, a list of ‘potentially problematic’ project types was identified that have a higher risk
of changes in the baseline scenario over several crediting periods than those categorised as ‘un-
problematic’.*®

Please note that ‘potentially problematic’ does not mean that all projects in that project type have
issues with the renewal of the crediting period, it simply means that the projects are in a sub-type
that may contain potentially problematic projects. Figure 3-8 depicts the number of projects of a
non-problematic project type in the total number of projects that actually underwent renewal of the
7-year crediting period in a given year.

The graph indicates that the number of projects renewing their crediting periods increased in 2007-
2009. Until 2012, non-problematic projects made up the large majority of renewals. However, from
2013 the share of non-problematic projects dropped to approx. 60% of renewed projects. With
such a low share, the issue may become more important in the future with a further increase in
renewals (although the increase may be somewhat muted by the unfavourable market conditions).

In this context, it is important to note that CDM projects do not need to renewal immediately, but
may wait until market conditions are more favourable. Given the high number of projects that may
undergo renewal at a later point in time combined with the lowering in the share of non-problematic
project types may lead to considerable over-crediting.

Lifetime of baseline scenario

Another, also related, issue is that in more complex and very dynamic systems, such as the
transport sector, the determination of a counterfactual baseline scenario is exposed to fundamental
limitations in the ability to predict future developments. These limitations can lead to very high un-
certainties in the baseline determination. In some instances even after a very few years, the actual
baseline emissions could be significantly higher (or lower) than the calculated baseline emissions.
For example, while it may be relatively certain that a project proponent choosing in the baseline
situation to build a coal-fired boiler will continue to operate this boiler over its lifetime to meet its
heat demand, the development of a city’s transport system in the absence of a specific urban rail
project could be very difficult and uncertain to predict: over some years one may assume that an
increase in transport demand is catered for by increased use of private cars; however, street ca-
pacities may be limited and the municipalities may have to find solutions to their transport problems
anyway, also in the absence of a specific project activity.

It therefore might be considered that for some project types in complex and dynamic environments,
such as transport systems, the baseline scenario cannot be reasonably extended over a period of

® Fora preliminary screening, the following projects sub-types (according to the classification of UNEP DTU) have been classified as

“potentially problematic”, i.e. it cannot be ruled out that the projects would be implemented later in time without the CDM under
changing circumstances (please note that the sub-types may also contain projects which clearly do not have an issue): Adipic acid,
Aerobic treatment of waste water, Agricultural residues: mustard crop, Air conditioning, Appliances , Biodiesel from waste oil, Biogas
from MSW, Bus Rapid Transit, Cable cars, Caprolactam, Carbon black gas, EE industry — Cement, Cement heat, Charcoal produc-
tion, EE industry - Chemicals, EE own generation - Chemicals heat, Clinker replacement, CMM & Ventilation Air Methane, CO; re-
cycling, Coal Mine Methane, Coal to natural gas, Coke oven gas, Combustion of MSW, Composting, Domestic manure, EE public
buildings, Existing dam, Food, Glass, Glass heat, HFC134a, HFC23, Industrial waste, Iron & steel, Landfill composting, Landfill aer-
ation, Landfill flaring, Landfill power, Lighting, Machinery, Manure, Mode shift - road to rail, Natural gas pipelines, Nitric acid, EE in-
dustry - Non-ferrous metals, EE own generation - Non-ferrous metals heat, Non-hydrocarbon mining, Oil and gas processing flaring,
Oil field flaring reduction, Oil to natural gas, EE industry — Paper, EE industry — Petrochemicals, PFCs, Power plant rehabilitation,
Rail: regenerative braking, Solar water heating, Stoves, EE industry — Textiles, Ventilation Air Methane, Waste water. All other pro-
ject types are deemed “non-problematic”.
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ten years and a renewal of crediting periods should not be allowed, given the risks of inadequate
and very uncertain baseline scenarios for later time periods.

It was for this reason that the crediting period was initially limited to a single crediting period for
some project types, including:

e PFC emissions from manufacturing in the semi-conductor industry (e.g. AM0092). This is
an industry in which manufacturing technologies and composition of materials etc. change
frequently compared to the duration of a 7-year crediting period

e Power saving from efficient management of data centers. Technologies and operating sys-
tems also typically have short lifespans compared to a 7-year crediting period.

o Complex transport systems such as the introduction of Bus Rapid Transport (BRT) systems
in cities. In this context, the uncertainty in the baseline scenario and the resulting baseline
emissions grows very rapidly, because development of transport systems over 5-10 years
is difficult to predict with accuracy.

For these project types, the maximum crediting period has been set to 10 years in earlier versions
of the methodology, because the uncertainty in the baseline scenario after 10 years did not allow
for an objective determination of the emission reduction.

This limit in the crediting period to 10 years also allowed the methodology to be simplified, as the
projection of baseline emissions over a limited period allows for simpler approaches and requires
less monitoring provisions, thus reducing transaction costs.

Subsequently, however, the CDM EB took the decision (EB67, Para 107) that for each project type
and methodology multiple crediting periods can be used (independent of any methodological limita-
tions and uncertainty issues for the baseline setting as discussed above). This decision has been
taken based on para 49 of the Modalities and Procedures for the CDM (decision 3/CMP.1, annex)
that mentions alternative approaches. The paragraph was interpreted in such a way that both op-
tions shall be allowed in each and every methodology.

Since then, the relevant methodologies have been revised, allowing crediting for up to 21 years for
all methodologies, without providing for further safeguards that would reduce the uncertainty in
baseline scenario projection and potential over-crediting.

The issue of renewal of crediting period and more generally the updating of baseline scenarios is
further discussed in Schneider et al. (2014).

3.5.3. Summary of findings

When the crediting period of a CDM project is to be renewed, the Marrakesh Accords require that
the DOE check the validity of the original project baseline. A subsequent EB ruling (EB 43, Annex
13, paragraph 3) limited this check to an assessment of the regulatory framework, an assessment
of the remaining lifetime of technical equipment that would be used in the baseline and an update
of data and parameters, such as emission factors. The EB clarified that the validity of the baseline
scenario should not be re-assessed.

With CDM project types for which the baseline scenario does not require a significant investment at
the beginning of the crediting period (that would determine the baseline technology over the life-
time) this may lead to potential over-crediting. A preliminary analysis of projects that underwent
renewal of the crediting period in recent years reveals that from 2013 onwards the share of poten-
tially problematic project types (that might have issues of changing baseline scenarios leading to
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over-crediting) increases to approx. 40% of projects with renewal. It is therefore recommended that
this issue is resolved.

A subsequent ruling by the EB to remove the limit in the crediting period that some project types
had in their methodology in sectors especially prone to baseline uncertainty over one crediting pe-
riod (e.g. semi-conductor manufacturing, information technology, transport) further exacerbated the
issue.

3.5.4. Recommendations for reform of CDM rules

We recommend two reforms to the current rules:

o Reassessing the baseline scenario at the renewal of the crediting period: The issue of po-
tential over-crediting arising from inadequate checking of the validity of the baseline at the
renewal of the crediting period could be addressed by expanding the assessment to the va-
lidity of the baseline scenario for CDM projects that are potentially problematic in this re-
gard. For this, clear criteria for problematic project types should be formulated and guid-
ance should be provided on how to test the validity of baseline scenarios for specific CDM
methodologies.

¢ Limitation of the overall length of crediting for specific project types: Project types in sectors
or systems that are highly dynamic and complex, and in which the determination of base-
lines is notoriously difficult (e.g. urban transport systems) should be limited to a single 10
year CDM crediting period or should be supported by other (hon-crediting) finance sources.

o A further step that may be considered is a general limitation of projects to one 7 years cred-
iting period. This may also build on the observation that when discounting future streams of
CER revenue beyond 7 (or 10) years at typical hurdle rates longer crediting periods do not
really matter for the NPV calculation. Longer crediting periods would only be allowed for
project types that require a continuous stream of CER revenues to continue operation such
as landfill gas utilization/flaring etc.

3.6. Additionality of POAs

The advent of CDM Programmes of Activities (PoA) in 2007, and the subsequent refinement of
related additionality approaches, changed the nature of additionality testing for many project types.
Additionality assessment for PoAs is simplified compared to the requirements for the registration of
individual projects. Project developers can establish eligibility criteria to assess additionality, includ-
ing eligibility criteria, which identify project types that may be automatically additional. More im-
portantly, because the thresholds for identifying small-scale and microscale activities with simpli-
fied additionality procedures are set at the level of the Component Project Activity (CPA) and not
the level of the PoA, the overall PoA could be far larger than these thresholds. For example, the
registered PoA “Installation of Solar Home Systems in Bangladesh” (Ref. 2765) has so far installed
123 MW of solar power and has estimated emissions reductions of 569,000 tCO, per year, or al-
most ten times the small-scale CDM threshold.

In the period of 2013 to 2020, PoAs potentially could supply 0.16 bilion CERs. However, as dis-
cussed in Section 2.3, the eventual volume for these PoAs could be many times this amount.

3.6.1. Assessment

There are three principle issues with the demonstration of additionality in PoAs: specific additionali-
ty concerns about the technology areas covered by PoAs, the robustness of eligibility criteria to
check additionality, and the use of small and microscale thresholds for PoAs that are much larger
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in total than these thresholds. The first point is largely addressed in Chapter 4, because it is related
to the mitigation technologies used in PoAs. As shown in Table 2-2, the majority of PoAs are in
technology areas that are analyzed in this report (e.g. efficient cook stoves, efficient lighting, wind,
hydropower, biomass), so these chapters should be consulted for an assessment of those technol-
ogies.

The second point concerns eligibility criteria, namely that the PoA rules require that the project
participants develop a set of eligibility criteria that should guide the inclusion of CPAs. The criteria
should be constructed so that, for each new CPA, simply confirming that the CPA meets the crite-
ria is enough to ensure that the CPA is additional. These criteria should be based on approaches
used in the relevant methodology or other additionality approach that is relevant for the PoA. In
other words, there is not a detailed additionality assessment for each CPA in the way that project
activities submitted for registration are evaluated. Instead, the eligibility criteria in the registered
PoA design document (PoA-DD) should ensure that the CPA meets the relevant additionality test.
For example, if part of demonstrating additionality in the relevant methodology is proving that the
project is a particular scale or uses a particular technology, then the scale and technology specifi-
cation would be listed as eligibility criteria against which each new CPA was checked. A possible
concern could be that, if the project participants proposed eligibility criteria in the PoA-DD that did
not fully capture the additionality requirements of the underlying methodology, there would be a
risk that future CPAs could be included even if they were not additional. Although there was some
confusion during the early days of PoAs on how to formulate eligibility criteria, this has not been
the case since late 2011 when the EB published a standard for eligibility criteria. This was later
replaced by the standard for “Demonstration of additionality, development of eligibility criteria and
application of multiple methodologies for programme of activities” (CDM-EB65-A03-STAN, version
3.0). This standard provides not only the full list of issues that must be covered in the eligibility cri-
teria, but also clear rules on how additionality may assessed for PoAs.

The third point is perhaps the most important — whether allowing PoAs that are, in total, much larg-
er than the size thresholds for small and microscale projects could increase the risks of non-
additionality among PoAs. The small-scale CDM thresholds are 15 MW for renewable energy, 60
GWh savings for energy efficiency, and 60,000 tCO, per year emissions reductions for other pro-
ject types with approved small-scale methodologies. The scale limits for the microscale additionali-
ty rules are 5 MW for renewable energy, 20 GWh savings for energy efficiency projects, and
20,000 tCO; for other project types, and are then combined with other criteria (described in detail
in Chapter 4, e.g. country type, size of individual units, or even designation by a national authority),
to qualify as automatically additional. However, the EB decided at their 86™ meeting that micro-
scale technologies using unit size as the basis of automatic additionality (i.e. independent units of
< 1500 kW for renewables, < 600 MWh for energy efficiency and < 600 tCO, for other projects, all
serving households and communities) would have no limit of the total scale of the project or CPA.
In other words, an efficient cook stove project activity or CPA could have total emission reductions
of greater than 20, or even 60, ktCO, per year.

Projects (in this case, CPASs) that qualify as small-scale CDM (SSC) then have access to the tech-
nology-based ‘positive list’ in the tool for “Demonstration of additionality of small-scale project activ-
ities” (Tool21, version 10.0). CPAs below the micro-scale thresholds would all be automatically
additional as long as they meet both the scale and other requirements (e.g. technology, location,
etc.). For small-scale CDM, the list of technologies considered automatically additional includes the
following:

e Certain technologies whether grid-connected or off-grid: solar (PV and thermal), off-shore
wind, marine (wave and tidal), and building-integrated wind turbines or household rooftop
wind turbines up to 100 kW;
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e Additional off-grid technologies below the SSC thresholds: micro/pico-hydro (with power
plant size up to 100 kW), micro/pico-wind turbine (up to 100 kW), PV-wind hybrid (up to 100
kW), geothermal (up to 200 kW), biomass gasification/biogas (up to 100 kW);

o Technologies with isolated units where the users of the technology/measure are house-
holds or communities or Small and Medium Enterprises (SMESs) and where the size of each
unit is no larger than 5% of the small-scale CDM thresholds;

o Rural electrification projects using renewable energy in countries with rural electrification
rates less than 20%.

Both microscale additionality and the small-scale CDM positive list approaches have been used
extensively by PoAs. As shown in Table 3-2, 33% of the CPAs in registered PoAs, representing
27% of expected CERs, have applied the microscale or small-scale positive list approaches (‘first
of its kind’ is discussed in Chapter 4). An analysis by the UNFCCC Secretariat® also shows that
142 of the 282 registered PoAs use microscale or small-scale rules for automatic additionality, with
65% of PoAs targeting households utilising one of these tools (Table 3-3). Many of these PoAs
have already exceeded the microscale and small-scale thresholds at an aggregate level, as al-
lowed in the CDM PoA rules. In contrast, the 120 CDM project activities that have used small-scale
positive lists or microscale guidelines comprise only 0.8% of projects and 0.1% of expected emis-
sions reductions (UNEP DTU 2015a).

Table 3-2: Use of automatic additionality approaches in CPAs within registered

PoAs
Annual
Approach for automatic additionality CERs CPAs CERs CPAs
(ktCOy/yr)
Microscale tool: country, unit size or DNA selection 3,520 188 11% 23%
Microscale tool: SUZ 60 9 0% 0%
SSC positive list 5,078 91 16% 10%
None 21,279 551 70% 65%
Total 29,936 839 100% 100%
Notes: A more recent version of the PoA pipeline was used here because of a revision of how the use of automatic additionality is
classified.

Sources: UNEP DTU 2015b

3 “Concept note: Thresholds for microscale activities under programmes of activities” (CDM-EB85-AA-A09)
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Table 3-3: Technology and end-user types in registered PoAs that applied mi-
croscale and/or small-scale positive list criteria

Share of
Technology type PoAs  thistype of
PoA
End use type: Households 92 65%
Household biogas digesters 13
Energy efficiency - household 2
Energy-efficient lighting (LED and CFL) 28
Improved cookstoves 36
Solar water heaters 7
Water purifiers 5
Renewable-based rural electrification 1
End use type: Others 50 35%
Energy efficiency — industrial 2
Fuel switch 3
Grid/off-grid connected renewable energy technologies (e.g. wind, solar PV, geothermal) 35
Waste treatment (e.g. Wastewater, animal waste) 10
Total 142 100%

Sources:  Concept note: Thresholds for microscale activities under programmes of activities (CDM-EB85-AA-AQ09)

Whether granting automatic additionality to PoAs that are over the small and microscale thresholds
poses a risk for additionality testing depends on the reason for the positive list designations. One of
the main issues raised by the positive list is the unit size of the technology, with the argument be-
ing that the unit size on its own may be sufficient to identify a project type with a high likelihood of
additionality (in combination with the other microscale criteria, where relevant). On this basis, the
EB recently agreed that the size criterion for the microscale additionality tool should be only unit
size, and not total project size.*® This means that even a PoA using a large-scale methodology and
have a total size beyond the SSC thresholds can still apply microscale additionality guidelines, as
long as the unit size and other criteria are met.

The SCC positive list sets unit size limits for most categories of eligibility, although not for rural
electrification or the grid-connected technologies (other than the 15 MW limit). The microscale
guidelines also include the option of using a unit size less than 1% of the SSC threshold as a justi-
fication for applying these guidelines even if the projects are not located in Least Developed Coun-
tries (LDCs) or Special Underdeveloped Zone (SUZs).

The most important categories of PoAs (in terms of their contribution to expected CERS) utilising
these tools are improved cook stoves, energy efficient lighting, biogas and small unit size solar
power®. For the first three technologies, the unit size is inherently small, so the size of the total
project or PoA should not, by itself, determine the viability of the technology (bearing in mind, how-
ever, that overhead programme costs are obviously lower per unit for larger programmes). The
additionality issues with improved cook stoves and energy efficient lighting are reviewed in Sec-
tions 4.12 and 4.13, respectively. These sections raise important questions about the additionality

® The changes to the Tools for “Demonstration of additionality of small-scale activities” (version 22) and “Demonstration of additionali-

ty of microscale project activities” (version 07) were approved at EB86 (October 2015), as were changes in the Project Standard,
Project Cycle Procedure, and standard on standard on “Demonstration of additionality, development of eligibility criteria and applica-
tion of multiple methodologies for programmes of activities.”

Although the table from the UNFCCC Secretariat refers to “Grid/off-grid connected renewable energy technologies (e.g. wind, solar
PV, geothermal)”, our analysis has not identified any wind or geothermal PoAs using the small-scale positive list or the microscale
guidelines.
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of these project types, despite their small unit size, particularly because of the role of other support
programmes in promoting these technologies and possible over-crediting for cook stoves, for ex-
ample. On the other hand, the extensive literature on household energy access technologies and
carbon markets also points to numerous well documented barriers, and the high unit transaction
costs associated with small unit size technologies (e.g. Gatti & Bryan 2013; IFC 2012; Warnecke et
al. 2015, 2013). In addition, the analysis from the UNFCCC Secretariat mentioned earlier also
shows that the average unit size of PoAs using the small-scale and microscale positive lists is, in
fact, far below even the microscale unit size of 1% of the SSC threshold (Table 3-4).

Table 3-4:  Size of individual units in microscale and small-scale POAs using posi-

tive lists
o Type | Type Il Type Il
0,

Unit size as % of SSC threshold (KW) (MWh) (tCO2)
1% 150 600 600
PoAs applying microscale criteria

Average — 0.022% 3.3 13.3 13.2

Std deviation — 0.054% 8.1 32.4 32.4
PoAs applying small-scale criteria

Average — 0.23% 34 136 137

Std deviation — 0.34% 51 204 204

Sources:  Concept note: Thresholds for microscale activities under programmes of activities (CDM-EB85-AA-AQ09)

For renewable power technologies, even if the total capacity of a POA was over 15 MW, the unit
size could not be larger than 5 MW for most technologies (15 MW for solar PV or solar thermal) to
qualify for automatic additionality. Given the economies of scale in renewable energy power gen-
eration (Prysma 2012), small unit sizes would be expected to have higher capital costs, and would
therefore be more likely to face investment barriers than larger scale plants. Project-level analysis
by the International Renewable Energy Agency (IRENA) also suggests that smaller renewable en-
ergy plants not only have higher costs (i.e. because the smaller dots, representing smaller scale
projects, are generally higher up in the figure), but that for solar PV and solar thermal these costs
are still considerably higher than for fossils fuels (Figure 3-9). Analysis by EPRI has also shown
that solar power at the several MW scale is considerably more expensive than conventional alter-
natives (EPRI 2012). This suggests that a solar PV (grid connected or off-grid) programme of any
total size would not be economically viable if the units were below the small-scale thresholds.
However, the challenge with solar technologies is that they are so expensive that carbon revenue
is unlikely to close the financial viability gap, so they may be more driven by national policies than
carbon markets (Section 3.7).
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Figure 3-9: Levelized cost of electricity from renewable technologies, 2010 and 2014
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On the basis of the unit size analysis shown in Table 3-4, the Secretariat prepared a concept note
with recommendations to the EB using on unit size, and not total project or CPA size, as the basis
for determining microscale additionality (CDM-EB85-AA-AQ09). The EB agreed to begin to imple-
ment an approach of using only a unit size threshold to determine if the size of the project qualifies
for microscale (EB85 report, paragraph 42). The other requirements for microscale (e.g. location in
an LDC or SUZ, if the unit size is greater than 1% of the SSC threshold) would remain unchanged.
This means that the CPAs comprised of technologies that were below the unit size threshold would
not be limited in their total size. For example, a CFL PoA in an LDC could have a CPA with
100,000 MWh savings and still apply the microscale additionality guidelines.

3.6.2. Summary of findings

While the PoA rules do allow programmes with a total size greater than the small-scale and mi-
croscale thresholds to utilise the automatic additionality provisions for these scales of projects,
there is no evidence that this increases the risk of non-additional projects on its own (i.e. the share
of projects that could be non-additional). In other words, the PoA rules do not fundamentally
change the additionality risks for a given category of project technologies. The PoA process could,
of course, increase the overall scale of the risk because they were designed to facilitate the large
scale dissemination of small, distributed technologies. For example, there are 40 registered ‘im-
proved stove’ project activities with expected CERs of 1 million tCO, per year, but there are 46
registered ‘improved stove’ PoAs that already have expected CERs of 8.1 million tCO, per year.
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3.6.3. Recommendations for reform of CDM rules

Reform of the CDM rules related to additionality for particular project types and positive lists will
address any concerns about additionality of PoAs.

3.7. Positive lists

The concept of ‘positive lists’ means that specific project types are considered automatically addi-
tional. Positive lists are one option to reduce transaction costs and increase the certainty of the
CDM system from the perspective of project developers. Similar to standardized baselines, creat-
ing a positive list requires an upfront evaluation of technologies and their economic and regulatory
environment, independent of the assessment of a particular CDM project proposal, to establish
certain objective criteria that, if met, will result in a high likelihood of additionality. Once a positive
list is established, a specific CDM project only needs to show that the pre-defined criteria are met,
and does not have to apply other tools to justify additionality.

3.7.1. Positive lists in the CDM and impact on CER supply

Positive lists were introduced in the CDM through various routes. As briefly mentioned in Section
3.6, the CDM EB adopted the “Guidelines for demonstrating additionality of micro-scale project
activities” in 2010, which were subsequently converted to a methodological tool, which first estab-
lished automatic additionality for certain project types regardless of the type of methodology used
(i.e. small-scale or large scale). Table 3-5 shows the technologies covered under version 7 of that
tool, and the criteria they must meet in order to be deemed automatically additional. In addition to
total project size (or, in the case of PoAs, the size of an individual CPA), the technologies must
meet a further criterion such as location, unit size and/or consumer group.
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Table 3-5: Projects considered automatically additional under the tool “Demon-

stration of additionality of microscale project activities”

1 Based on country (LDCs, SIDSs)
e Renewable energy up to 5 MW
e Energy efficiency up to 20 GWh savings per year
e Other small-scale CDM projects (Type IIl) up to 20 ktCO, emissions reductions per year
2 Based on unit size and consumer (households, communities, SMES) (i.e. any country)
e Renewable energy of any size as long as unit size is less than 1500 kW
e Energy efficiency of any size as long as unit savings are less than 600 MWh per year
e Other small-scale CDM projects (Type Ill) of any size as long as unit savings are less than 600
tCO, per year
3 Based on host country designation of special underdeveloped zone (SUZ)
e Renewable energy up to 5 MW
e Energy efficiency up to 20 GWh savings per year
e Other small-scale CDM projects (Type IIl) up to 20 ktCO2 emissions reductions per year
4  Based on designation of a technology by the host country
e Grid connected renewable energy specified by DNA, up to 5 MW, which comprises less than
3% of total grid connected capacity
5 Based on other technical criteria

e Off-grid renewable energy up to 5 MW supplying households/communities (less than 12 hours
grid availability per 24 hours is also considered ‘off-grid’)

Notes:

LDCs = Least Developed Countries, SIDSs = Small Island Developing States, SME = Small and micro enterprises,
DNA = Designated National Authority.

Sources:  Tool for “Demonstration of additionality for microscale activities”

In 2011, the “Guidelines on the demonstration of additionality of small scale project activities”,
which later were similarly converted to a methodological tool, also included for the first time a list of
technologies that would be considered automatically additional for any project meeting the small-
scale CDM thresholds. This initially only included a list of grid and off-grid renewable energy tech-
nologies (i.e. the first two blocks in Table 3-6), but was expanded in 2012 to include small isolated
units serving communities and renewable energy-based rural electrification.
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Table 3-6: Technologies considered automatically additional under the tool
“Demonstration of additionality of small-scale project activities”

6 Renewable energy (up to 15 MW, grid or off-grid, all end users)

e Solar PV and solar-thermal electricity generation

e Offshore wind

e Marine technologies (e.g. wave and tidal)

e Building integrated wind turbines or household roof top wind turbines (unit size =< 100 kW)

7 Renewable energy (up to 15 MW, off-grid only)
e  Micro/pico-hydro (unit size =< 100 kw)
e  Micro/pico-wind turbine (unit size =< 100 kW )
e PV-wind hybrid (unit size =< 100 kW)
e Geothermal (unit size =< 200 kW)
e Biomass gasification/biogas (unit size =<100 kW)

8 Distributed technologies for households/communities/SMEs (off-grid only)

e Aggregate size up to SSC threshold (15 MW, 60 GWh or 60 ktCO, emission reductions) with
unit size =< 5 per cent of SSC thresholds (i.e. =< 750 kW, =< 3 GWh/y or 3 ktCO.ely)

9 Rural electrification using renewable energy

e In countries with rural electrification rates less than 20%

Notes: Numbers in left hand column continue from previous table.
Sources:  Tool for “Demonstration of additionality of small-scale activities” (version 10.0)

In addition to these tools, which apply across many methodologies, some individual methodologies
have provided for automatic additionality for certain project types, often related to regulations. The
most widely used is ACM0002 “Grid-connected electricity generation from renewable sources”
(version 16.0), which was revised in November 2014 to include a two-part positive list for grid con-
nected technologies. The first part is a list of technologies that are considered automatically addi-
tional: solar PV, solar thermal, offshore wind, marine wave and marine tidal (i.e. the technologies
included in the first part of the small-scale CDM additionality tool, except at larger scale). The sec-
ond part says that any technology with less than 2% of the total grid-connected capacity or less
than 50 MW total capacity in the country is considered automatically additional. Since the revision
of ACM0002, ten new project activities have requested and completed registration (no new PoAs
have been registered). Of these, only one project has applied the new positive list provisions — a
141 MW solar PV facility in Chile. This is the largest solar facility to be granted automatic addition-
ality.

Another important methodology with automatic additionality provisions includes ACM0001 “Consol-
idated baseline and monitoring methodology for landfill gas project activities” (version 15.0), which
was revised in late 2013 to consider the following technologies automatically additional if, prior to
the project activity, landfill gas was only vented and/or flared:

e electricity generation in one or several power plants with a total nameplate capacity that
equals or is below 10 MW;

e heat generation for internal or external consumption;

e flaring (assuming no flaring prior to the project).
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AMO0113 “Distribution of compact fluorescent lamps (CFL) and light-emitting diode (LED) lamps to
households” (version 01.0) provides for automatic additionality for any project distributing self-
ballasted LED lamps to households. Projects distributing CFLs are only considered automatically
additional if they are in a country with “no or only limited lighting efficiency regulations” reported by
the UNEP en.lighten initiative’s Efficient Lighting Policy Status Map. AM0086 “Distribution of zero
energy water purification systems for safe drinking water” (version 04.0) considers projects auto-
matically additional if less than 60 percent of the population has access to improved drinking water
sources or if the project proponents can demonstrate that more than half of the improved drinking
water delivered does not actually meet the appropriate health standards. AMS-III.D “Methane re-
covery in animal manure management systems” (version 19.0) considers projects automatically
additional when there is no regulation that requires the collection and destruction of methane from
livestock manure. In addition to these, AM0001 “Decomposition of fluoroform (HFC-23) waste
streams” (version 6.0), the first approved large-scale methodology, essentially uses a positive list
approach based on regulation, because any project that does not face a regulatory requirement to
abate HFC-23 emissions is considered additional. The same is true for ACM0019 “N,O abatement
from nitric acid production” (version 02.0).

While the positive lists presented above have not been used widely by CDM project activities (e.g.
only 121 registered projects), PoAs have utilised the lists in the small-scale and microscale addi-
tionality tools (Table 3-2), with a third of CPAs in registered PoAs using these additionality ap-
proaches. Whether this growing group of PoAs presents concerns for the additionality depends on
the strength of the justification for the original positive lists and for how long this justification is likely
to be valid (i.e. how often the lists should be updated).

The criteria used to select the positive lists as well as the validity of these lists are presented in an
information note prepared by the Small-scale Working Group in November 2014 called “Criteria for
graduation and expansion of positive list of technologies under the small-scale CDM” (CDM-
SSCWG46-A23). Table 3-7 summarises all of the positive list approaches, and shows the range of
criteria used. The individual methodologies often refer to regulations to determine automatic addi-
tionality, or current penetration rates. The small-scale and microscale additionality tools use a mix
of end-users, location, cost of service and penetration rates, depending on the specific technology
group. This also highlights the similarity between positive lists discussed here and standardized
baselines (Section 3.8), which also define a list of automatically additional technologies based on
penetration rates and comparative costs.
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Table

3-7: Criteria used for determining positive lists

End-user
Regula-
Location
LCOS
Penetra-

tion

tion

Capital
cost

Microscale based on country (LDCs, SIDSS)

Renewable energy < 5 MW; Energy efficiency < 20

GWh; Other up to 20 ktCO, X

Microscale based on unit size and consumer (households, communities, SMES) (i.e. any country)

Renewable energy < 5 MW and unit size <1500 kW;
Energy efficiency < 20 GWh and unit savings < 600 X
MWh; Other < 20 ktCO, with unit savings < 600 tCO,

Microscale based on host country designation of special underdeveloped zone (SUZ)

Renewable energy < 5 MW; Energy efficiency < 20 X
GWh;
Other < 20 ktCO,

Microscale based on designation of a technology by the host country

Grid connected renewable energy specified by DNA, up
to 5 MW, < 3% of capacity

Microscale based on other technical criteria

Off-grid renewables < 5 MW supplying households | x | | | |

Small-scale renewable energy (up to 15 MW, grid or off-grid, all end users)

Solar PV and solar-thermal electricity generation; off-
shore wind; marine (e.g. wave and tidal); building inte- X
grated wind turbines or household p wind =< 100 kW

Small-scale renewable energy (up to 15 MW, off grid only)

Micro/pico-hydro (unit <= 100 kW); micro/pico-wind
(unit <= 100 kW ); PV-wind hybrid (unit <= 100 kW);
geothermal (unit <= 200 kW); biomass gasifica-
tion/biogas (unit <= 100 kW)

Small-scale off-grid distributed technologies for communities

Unit size =< 5 per cent of SSC thresholds [ x | | | |

Rural electrification using renewable energy

In countries with rural electrification rates less than
20%

10

AMO0086 water purification

<60% access to improved drinking water and <50%
use of point-of-use zero energy water purification

11

AMO0113 energy efficient lighting

CFLs in countries with no or limited regulatory support
All self-ballasted LED lamps

12

ACM1 landfill gas utilisation

LFG for electricity or heat where vented or flared, or
flaring where previously vented

13

AMS 111.D methane and manure management

Biogas for power < 5 MW where no regulation requires
collections and destruction of methane

14

AMS 111.C electric and hybrid vehicles

Market share of electric/hybrid vehicles < 5% | | | | | x

Notes:

Sources:

LCOS = Levelized cost of service, LDCs = Least Developed Countries, SIDSs = Small Island Developing States,
SMEs = Small and micro enterprises, DNA = Designated National Authority.

UNFCCC documents as cited in text
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In terms of the duration of validity of the positive lists, the small-scale and microscale additionality
tools did not originally include a time limit, although many of the methodologies specify a three-
year duration of validity. The EB (EB81, paragraph 72) accepted a Small-Scale Working Group
recommendation in late 2014 to set a three-year limit on validity for the small-scale CDM positive
lists. In addition, the EB agreed on thresholds for ‘levelized cost of service’, ‘penetration rate’, and
‘capital cost#, as shown in Table 3-8. Note that these new rules only apply to the positive lists un-
der the tool for “Demonstration of additionality of small-scale project activities”, and not to mi-
croscale activities or any other positive lists.

Table 3-8: Graduation criteria for technologies under the tool for “Demonstration
of additionality of small-scale project activities”

End-user LCOS Penetration Capital cost
Grid connected renewable electricity generation
All renewable energy technologies in the >=50% Global
current positive list higher than average
all fossil penetration
fuels <3%

Off-grid renewable electricity generation

All off-grid renewable technologies in the >= 3 times
current positive list the cost of
all fossil
fuels

Distributed technologies for households/communities/SMEs

All distributed technologies eligible under Assess >= 3 times
Type I/lI/I1l and providing services of house- appro- Global cost of all
holds/communities/SMEs priate- average plausible
ness of penetration baseline
user rate < 3% ;
groups technologies

Sources: Information note “Criteria for graduation and expansion of positive list of technologies under the small-scale CDM” (CDM-
SSCWG46-A23)

3.7.2. Assessment of current positive lists

The positive lists developed under the CDM to date are based on specific criteria such as penetra-
tion rate, costs, regulatory environment, and location. While these lists have not been used widely
for automatic additionality among CDM project activities, their use among PoAs is widespread and
growing. Some of the positive lists are now reviewed regularly, and have a clear basis for deter-
mining whether a technology should still be included in the lists. This review of validity should
also be extended to other project types, in particular those covered by the microscale addi-
tionality tool or approaches used in relevant methodologies (e.g. ACM0002).

An important challenge with the current positive lists, however, is that the basis upon which they
are established varies widely, without a clear rationale for the choice or level of the indicator (e.g.
why penetration might be used for some technologies but levelized cost of service for others). A
consistent approach to determining technology eligibility is needed to ensure that existing
and new positive lists do not pose risks of non-additionality. The criteria and indicators used should
have clear justification for how they influence project implementation. For example, while low mar-
ket penetration or high capital costs could be strong indicators of prohibitive barriers for some
technologies, it is not clear how the concept of ‘special underdeveloped zones’ (SUZ), which may
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be defined differently by each DNA according to UNFCCC guidelines, is a reliable indicator of bar-
riers.

As part of the justification of project types and technology choices, positive lists must address
the impact of national policies and measures to support low emissions technologies (so-
called, E- policies). As discussed in Section 3.9 and many of the sections within Chapter 4, nation-
al policies may be the primary driving factor for the implementation of certain technologies, rather
than their underlying economics, market position or location. In fact, one of the criticisms of allow-
ing renewable technologies to be considered automatically additional is that their costs are so high
that carbon revenue alone cannot possibly make them financially viable, and so other incentives
and policies are the real determining factor (Lazarus et al. 2012; Spalding-Fecher et al. 2012). This
is even truer with smaller scale technologies. For example, in a study in Southern Africa, the lev-
elized cost of roof-top solar PV was 20% more expensive than utility scale solar PV, while small
hydropower was 70% more expensive than large scale (Miketa & Merven 2013). For positive lists
to avoid the possibility of ‘false positives’ driven by national policies, some objective measure of
renewable energy support may be needed as part of the evaluation process. An example of this
would be the REN21 renewable energy global overview and interactive map,®” which provides a
comprehensive technology-specific database of the policies in place to support renewables. A
positive list that included renewables could therefore be qualified by restricting its applicability to
countries that did not have any support policies in place for that technology. Having support poli-
cies in place does not, on its own, mean that those technologies would not be additional, but only
that there is a greater risk of this and so applying a positive list approach in that country would not
be appropriate. Projects in those countries could still use the other tools available for demonstrat-
ing additionality for small- and large-scale projects — they would only not have access to automatic
additionality based on the positive list. As an example, the positive list in the tool for “Demonstra-
tion of additionality of small-scale project activities” includes all solar PV and solar thermal technol-
ogies in all CDM-eligible countries. According to the REN21 policy database, however, the follow-
ing countries have support policies® in place for solar PV: Algeria, Argentina, Brazil, Cape Verde,
China, Cobte d'lvoire, Ecuador, Egypt, Gambia, Ghana, India, Jordan, Lebanon, Malaysia, Mauri-
tius, Nepal, Nigeria, Republic of Korea, Senegal, Thailand, Uruguay, Uzbekistan, and Venezuela.
For these countries, therefore, it might be more appropriate to require an analysis of barriers to
solar PV rather than considering them automatically additional. This approach could be refined
based on additional research into publicly available and up-to-date databases of renewable energy
policies.

Finally, to maintain environmental integrity of the CDM overall, positive lists should be accom-
panied by negative lists. This is because the introduction of a positive list without any negative
list could, by definition, only lower environmental integrity compared to the traditional approaches.
Projects that do not fall within the positive list can still apply the traditional approaches. So, the
positive list will lead to more ‘false negatives’ passing the test, but will not rule out any projects that
are not additional. Overall, environmental integrity is thus lowered (albeit with the positive element
of reducing transaction costs). An exception to this could be the few methodologies that deem pro-
jects as ineligible if they reach a market penetration threshold above a certain level, because they,
in essence, include both a positive and negative list.

% The interactive map is shown at: http://www.ren21.net/status-of-renewables/ren21-interactive-map/ . The full database of policies is

available at http://www.ren21.net/wp-content/uploads/2015/09/Downloadable-Consolidatedvl.2.1.xISx.
Support policies may include, for example, feed-in tariffs, electric utility quota obligation, capital subsidies, tax credits, and net me-
tering, but exclude renewable energy targets not accompanied by other incentives.

38
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3.8. Standardized baselines

Project developers have repeatedly complained about the expensive and time-consuming process
for formally registering a project under the CDM. The setting of the baseline for the greenhouse
gas emission reductions associated with a project has required project developers to apply project
specific methodologies in order to calculate baseline emission levels. The project developers take
on significant costs before the approval of their project when collecting the data necessary to set
the baseline and demonstrate additionality. In some cases the risks associated with these upfront
costs may be too high for developers of smaller projects in poorer countries (Spalding-Fecher &
Michaelowa 2013) — impacting the regional distribution of projects under the CDM. Apart from high
transaction costs, the project-specific determination of baselines and assessment of additionality
has been criticised in the past for being subjective (Schneider 2009). Due to the information
asymmetry between project developers and DOEs subjective assumptions may be difficult to veri-
fy, which could result in non-additional projects or over-crediting, which both undermine the envi-
ronmental integrity of the CDM.

The Cancun Agreements in 2010 provided for the use of standardized baselines in the CDM to
address these limitations with the aim “fo reduce transaction costs, enhance transparency, objec-
tivity and predictability, facilitate access to the clean development mechanism, particularly with
regard to under-represented project types and regions, and scale up the abatement of greenhouse
gas emissions, while ensuring environmental integrity” (UNFCCC 2011c). In contrast to the project-
by-project approach to setting baselines and demonstrating additionality, standardized baselines
are established for a project type or sector in one or several CDM host countries. Standardized
baselines can address any or all of three areas for standardization: demonstrating additionality,
determining the baseline scenario or determining baseline emissions. In the latter case, standardi-
zation can include emission factors or individual parameters needed to calculate emission reduc-
tions.

Standardized baselines require host country approval and are submitted through the DNA of the
host Party. They can cover one or several Parties. Once approved, project developers can use a
standardized baseline when submitting a project for registration. In 2014, the EB further decided
that it is up to the host Parties to decide whether projects must use an approved standardized
baseline or whether they may alternatively use a project-specific approach, but noted that the EB
could reject standardized baselines if this poses a risk to environmental integrity (CDM-EB78, para
24). In practice, all approved standardized baselines have so far been voluntary, except for a multi-
country grid emission factor in the Southern African region.

The CDM allows standardized baselines to be derived either from suitable methodologies, from
tools such as the ‘Tool to calculate the emission factor for an electricity system™ or from a generic
framework that is applicable to all project types and sectors such as the ‘Guidelines for the estab-
lishment of sector specific standardized baselines™ adopted by the EB in 2011. Further regulatory
documents include a procedure for submission of standardized baselines, a standard on the cov-
erage and vintage of data, and guidelines for quality assurance and quality control.

The ‘Guidelines for the establishment of sector specific standardized baselines’ combine elements
of market penetration, performance benchmarks, investment and barrier analysis. Under this
framework, the standardized baseline results in a positive list of fuels, feedstocks and/or technolo-
gies for a given sector. The least emission-intensive fuel/feedstock/technology needed to produce

% https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v2.pdf.

0 https://cdm.unfccc.int/filestorage/4/1/Y/41Y IRB7DMKLW PGF59XC3UE6INH8Q2A/eb62_repan08.pdf?t=N2d8bnRoeHN3fDDSYyp3
XU9Kx6IMk5HO1yFw.
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a certain percentage of the sector’s output (i.e. defined by the CDM EB)* is selected as the base-
line fuel/feedstock/technology. All fuels/feedstocks/technologies that are associated with lower
emission intensities than the baseline technology are candidates for inclusion in a positive list of
fuels/feedstocks/technologies that are automatically deemed additional. The DNA of the host coun-
try also needs to demonstrate for each of the candidates for the positive list that they are either
less economically attractive than the non-candidates or face barriers to entry (Schneider et al.
2012). The baseline technology is also used to determine the baseline against which emission re-
ductions are calculated (Hermwille et al. 2013).

Table 3-9:  Approaches for deriving grid emission factors

DNAs could use either the standardized baseline guidelines or the grid emission factor tool to de-
termine the grid emission factor and submit the value as a standardized baseline. The weaknesses
of this opportunity to choose between two alternative approaches are explained below:

1) Pick and choose issue: The two approaches will provide two different values for the grid
emission factor. Thus, the DNA could pick and choose between two completely different meth-
odological approaches for determining the grid emission factor. Countries for which the guide-
lines result in higher values will use that approach, whereas countries for which the tool results
in higher values will use that approach. Overall, having two parallel approaches could under-
mine the environmental integrity compared to the current situation in which only one approach
is available.

2) Vintage of data issue: The standardized baseline guidelines consider all plants, whether they
were recently constructed or decades ago. This could result in a situation in which coal power
is determined as the baseline fuel, even if no coal power plant has been constructed or been
under construction for a decade. In contrast, the grid emission factor tool aims to consider re-
cent developments by observing which plant types were recently added to the system or are
under construction or which plants actually operate at the margin.

3) ‘One size fits all’ issue: The grid emission factor tool uses a methodologically approach that
considers the particularities of the electricity system, considering different possible effects of
displacing grid electricity (marginal plants not being dispatched/the construction of other power
plants avoided or delayed). In contrast, the guidelines do not consider the characteristics of the
sector and make generalised assumptions, which have little meaning in the power sector. The
guidelines therefore result in less accurate grid emission factors than the grid emission factor
tool.

Sources:  Own compilation

The environmental impact of standardized baselines will be affected by how stringently the stand-
ardized baseline is set for a given project type. The stringency of standardized baselines needs to
safeguard the environmental integrity of the CDM whilst also striking the right balance between
accuracy and transactions costs in order to ensure that there is an incentive for developing new
CDM projects.

The implications of standardized baselines on environmental integrity will also vary depending up-
on the sector that they are applied to, as the approach relies considerably upon the assumption
that the penetration of a fuel/feedstock/technology is negatively correlated with its cost and/or with
barriers that impede their deployment (Hermwille et al. 2013). For certain sectors there will un-
doubtedly be a strong correlation, i.e. energy efficient lighting and efficient electrical appliances.

“ nits guidance, the EB has defined a preliminary additionality/crediting threshold of 80 % in priority sectors and 90% in other sec-

tors.
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However for other sectors, i.e. with multiple products or with strongly varying circumstances among
installations, the correlation will be weaker or absent and alternative approaches for setting base-
lines and demonstrating additionality may be more suitable (Hermwille et al. 2013). Applying the
current framework to sectors for which such a correlation is lacking could broaden the positive lists
for technologies that are unlikely to be additional. In the power sector, for example, the guidelines
do not reflect the particular features of an electricity system. The Methodologies Panel recom-
mended that the EB limits the applicability of the SB standard to sectors other than the power sec-
tor (MP65, paragraph 38 and 39). In response, the EB requested the Methodologies Panel to as-
sess the applicability of the proposed framework to different project types (EB81, paragraph 41).
However, as of January 2016, the current guidelines are still applicable to all sectors. In 2015, a
standardized baseline was finalized for consideration by the EB, which includes grid emission fac-
tors for different islands of Cape Verde and applies for some islands the “Guidelines for the estab-
lishment of sector specific standardized baseline“and for others the grid emission factor tool. The
issues arising from the application of the guidelines to the power sector are highlighted in Table
3-9.

The following issues may pose further environmental risks through the implementation of standard-
ized baselines in the future:

e Mandatory versus voluntary use of standardized baselines: The current CDM EB frame-
work does not make the use of standardized baselines mandatory (CDM-EB74, para 24). It is
the discretion of the DNA to decide whether project participants can select between project-
specific or standardized baselines. In this regard, the DNA can make their use voluntary or
mandatory. This may have two consequences:

» Standardized baselines open an alternative route towards positive lists (Section 3.7), while
keeping the approach of demonstrating additionality through the current means. By defini-
tion, this can only increase the number of false positives. Hence, the likelihood for addition-
ality is lower, compared to a situation in which there would be no standardized baselines.

= The voluntary use of standardized baselines could lead to project developers picking and
choosing between baseline emission factors which could result in over-crediting (Table 3-9,
bullet point 1). Indeed, Spalding-Fecher & Michaelowa (2013) argue that the CMP should
make standardized baselines mandatory.

The degree of these risks depends on how conservative the standardized baselines are set.
The more conservatively that they are set, the lower the risk is. An example of how picking and
choosing between project-specific and standardized baselines can undermine environmental
integrity is the approved standardized baseline ASB0018 for cook stove projects in Burundi.
The approved standardized baseline provides default values for the amount of non-renewable
biomass consumed in the baseline (1.5 tonnes per person and year for households in urban
areas and 1.1 tonnes per person and year for households in rural areas). However, at the
same time, a PoA (9634) is registered in Burundi with project-specific baseline values based on
data from a more recent survey. The project-specific baseline is more ambitious (1.21 tonnes
per person and year for households in urban areas and 0.83 tonnes per person and year for
households in rural areas). Had the standardized baseline been approved prior to the registra-
tion of the project, the project could have opted for the less ambitious standardized baseline. At
the same time, projects with higher project-specific baseline values could opt for their project-
specific baseline and not use the standardized baseline.

e Quality assurance and quality control (QA/QC) of standardized baselines: Version 04.0 of
the procedure ‘Development, revision, clarification and update of standardized baselines’
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(CDM-EB84-A10) sets out how a project developer can submit a proposal for a standardized
baseline to the CDM EB following first the approval of the relevant DNA. It is necessary for the
project developer to provide a list of documents when submitting a standardized baseline pro-
posal, which includes the Form F-CDM-PSB, supporting documents and an Assessment Re-
port of QA/QC. The CDM EB clarified only in 2015 that DOEs not only need to verify whether
the required documents were submitted and that the data were collected according to guide-
lines for quality assurance and quality control but that they also need to check that the stand-
ardized baseline has been calculated in accordance with the relevant standards (CDM-EB85-
A10). However, this decision still needs to be adequately reflected in the latest version of the
‘CDM validation and verification standard’ (CDM-EB82-Al14). Moreover, stakeholders ex-
pressed concerns that if the requirements for QA/QC are too stringent, it may prevent the ap-
proval of standardized baselines from LDCs (Hermwille et al. 2013). Therefore, the QA/QC As-
sessment Report is currently not compulsory for countries with 10 or fewer registered CDM
projects as of 31 December 2010 for the first 3 submissions (CDM-EB84-A10, Para. 18), even
though countries can request financial support from the UNFCCC for the development of As-
sessment Reports. These exemptions from applying the QA/QC guidelines could undermine
the environmental integrity of the CDM.

e Development of country-specific thresholds: CMP9 requested the EB “to prioritise the de-
velopment of top-down thresholds for baseline and additionality for the underrepresented coun-
tries in CDM”” (CDM-EB82-AA-A10, Para. 3). Many stakeholders regard the currently approved
default thresholds for additionality and baseline as ‘unattractive’ and ‘not suitable’ for specific
national/regional/sectoral circumstances (CDM-EB82-AA-A10). However, the adoption of coun-
try-specific thresholds could be a difficult process as such thresholds are a policy choice rather
than a methodological choice. It is uncertain whether or not the development of country-specific
thresholds would undermine the environmental integrity of the CDM. However, it would likely
result in the incomparability of emission reductions from different standardized baselines within
the same project type or technology.

e Exclusion or inclusion of CDM facilities in the peer group to determine standardized
baselines: The development of certain standardized baselines relies upon the performance
and actual output from the facilities of a sector of the host country. Some of these facilities may
already have registered CDM projects (i.e. referred to as CDM facilities) that would have im-
proved performance due to the incentives provided by the CDM. Given that it is difficult to de-
termine the performance and outputs of these facilities in the absence of the CDM, it is neces-
sary to take a decision on whether to include CDM facilities in the calculation of a standardized
baseline or not. Exclusion of CDM facilities could undermine the environmental integrity of the
CDM (CDM-EB78-AA-A05). As a default all CDM projects need to be included in the respective
cohort unless the DNA can demonstrate that the cost of fuels/feedstocks/technologies exceed
those of certain comparable projects (CDM-EB79, para 41).

e Vintage of standardized baselines and static versus dynamic standardized baselines:
Standardized baselines are often constructed based on plants for which the investment deci-
sion was taken many years in the past. If a standardized baseline is static and not frequently
updated, it can mean that additionality is established and baselines are determined based on a
market situation that is ten or twenty years old (i.e. failing to take into account technological
breakthroughs). This could result in significant crediting of BAU (Table 3-9, bullet point 2). The
high-level CDM Paolicy Dialogue has therefore recommended that in order to drive technological
change, the standardized baseline framework must ensure ‘that the focus of incentives con-
stantly shifts to the next generation of technologies” (CDM Policy Dialogue 2012, p. 6). As a
consequence, the current standardized baseline framework specified interim data vintages and
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update frequencies of 3 years respectively (CDM-EB77-A05). For example, sectors associated
with slow dynamic developments in the past may allow for a relaxation in the frequency of up-
dates without compromising the environmental integrity of the CDM.

o Level of disaggregation: The level of disaggregation is an important factor to consider in the
development of a standardized baseline, which can enable a DNA with limited resources to pri-
oritise which mitigation measures to incentivise within a sector. For example, Hermwille et al.
(2013) refer to a case study of the rice mill sector in Cambodia where only a small number of
large scale rice mills account for approximately 60% of the total output. Given that the remain-
ing output is provided by thousands of small-scale rice mills with very varied use of technolo-
gies that are associated with different emission intensities, it was necessary to disaggregate
the standardized baseline on the basis of plant size (i.e. focus standardisation on the large-
scale mills). The importance of disaggregation of standardized baselines is further demonstrat-
ed in the power sector. If a standardized baseline is based upon the entire power sector of a
country, it is likely that the use of renewables and possibly of the most efficient fossil fuel tech-
nologies would be encouraged. However, if the standardized baseline was disaggregated fur-
ther to consider fossil fuel consumption only — different mitigation options such as fossil fuel
switching would be encouraged instead (Hermwille et al. 2013). The appropriate level of dis-
aggregation depends very much on the project type and the actual circumstances. With the
current approach, DNAs can determine the level of disaggregation, though there is no EB
guidance on how the appropriate level can be determined. In addition, such guidance would
hardly be compatible with the ‘one size fits all’ approach pursued in the standardized baseline
guidance.

In light of all of these challenges, the implementation of standardized baselines may not be suitable
for all sectors, project types or countries. The development of a standardized baseline can achieve
the objective of simplification in certain sectors associated with more homogenous products. How-
ever, standardized baselines will be more difficult to apply to sectors associated with a range of
products and strongly varied circumstances amongst installations. Therefore, it should be carefully
checked for which purposes, sectors, project types and baseline emission sources standardized
baselines are appropriate. Applying one single approach to establish standardized baselines for
different sectors, project types and locations, as currently pursued under the CDM, is likely to un-
dermine the environmental integrity of the CDM. Standardized baselines should be developed from
actual projects and reflect the particular circumstances of the sector, project type and location.
Once approved within a country or region, standardized baselines need to be mandatory for all
new CDM projects to prevent that more CERs are issued as if the standardized baseline was not
established (Schneider et al. 2012).

To ensure that the concept of standardized baselines provides what it was established for, particu-
larly “to reduce transaction costs, ... while ensuring environmental integrity” (UNFCCC 2011c), the
EB should review the standardized baseline framework. This review should ensure that

e stringent QA/QC procedures are applied to all standardized baselines,

¢ all CDM facilities without any exemptions are included in the peer group for the standard-
ized baseline,

e DNAs can build their decision on the appropriate disaggregation level on a clear guidance
document which aims to determine the level of disaggregation in a way that covers the mit-
igation activity of the standardized baseline as accurately as possible and includes as few
external factors (‘noise’) as possible;

e the practice of using the same methodological approach to establish standardized base-
lines for all the different sectors, project types and locations is replaced by the development
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of project-specific standards derived from actual projects and reflect the particular circum-
stances of the sector, project type and location, and last but not least,
e standardized baselines are mandatory for new projects once they are approved for a coun-
try.
If these improvements were introduced, standardized baselines could be a valuable tool to improve
the environmental integrity of the CDM while lowering transaction costs.

3.9. Consideration of policies and regulations

The consideration of policies and regulations in demonstrating additionality and establishing emis-
sions baseline has been a controversial issue for project-based mechanisms as the CDM. Policies
and regulations adopted by the host country can have a significant impact upon future emission
pathways. For example, the introduction of air quality regulations for power plants impacts their
CO, emissions while fossil fuel subsidies reduce the viability of less emission-intensive technolo-
gies (Schneider et al. 2014). When setting the baseline and demonstrating additionality there have
been concerns raised about both perverse incentives for policy makers (i.e. host countries not im-
plementing policies and measures that reduce emissions so that they can secure greater carbon
revenues) and about environmental integrity, by either over-crediting of emission reductions (i.e.
inflating the baseline by excluding polices and measures that reduce emissions) or non-additional
projects (i.e. registering projects that are economically viable and do not face barriers by allowing
the exclusion of subsidies in the investment analysis).

The modalities and procedures for the CDM require that "a baseline shall be established taking
into account relevant national and/or sectoral policies and circumstances, such as sectoral reform
initiatives, local fuel availability, power sector expansion plans, and the economic situation in the
project sector" (decision 3/CMP.1, para 45(e)). However, in order to avoid the creation of perverse
incentives for policy makers, the CDM EB adopted, at its 22" meeting, the following rules with re-
gard to the consideration of policies in setting baselines:

e E+ policies: to not consider polices adopted after 1997 which “give comparative ad-
vantages to more emissions intensive technologies or fuels over less emissions intensive
technologies or fuels” in setting the baseline;

“

e E- policies: to not consider policies adopted after 2001 which “give comparative ad-
vantages to less emissions intensive technologies over more emissions intensive technolo-
gies” in setting the baseline.*?

These rules failed, however, to fully address perverse incentives for policy makers, as host coun-
tries would continue to have incentives to maintain existing E+ policies such as fossil fuel subsi-
dies. Furthermore, although host countries will not be discouraged from implementing national pol-
icies and measures that reduce emissions (E- policies), the rules are likely to result in over-
crediting of emission reductions.

Overall, in the case of E- policies it seems difficult to reconcile the two policy objectives: avoiding
perverse incentives for policy makers and ensuring environmental integrity. If E- policies were ex-
cluded when demonstrating additionality or setting baselines, perverse incentives would be ad-
dressed but environmental integrity would be undermined, since projects that are financially viable
could claim they are not, and emissions baselines would be inflated. If E- policies were included,
environmental integrity would be ensured but perverse incentives not addressed.

2 EB 22 report, Annex 3: Clarifications on the consideration of national and/or sectoral policies and circumstances in baseline Scenar-

ios (Version 02), https://cdm.unfccc.int/EB/022/eb22_repan3.pdf.
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In 2013, the EB reviewed its E- policy guidelines with a view to balancing these two conflicting poli-
Cy objectives and ‘agreed to pursue an approach by which, for the first seven years from the effec-
tive implementation date of the relevant E- policy, the benefit of that E- policy does not need to be
considered by project participants in the additionality demonstration through investment analysis”
(CDM-EB73, para. 70). The approach would thus ignore new E- policies but for a limited time peri-
od. Initially allowing the exclusion of E- policies could be seen as addressing perverse incentives
for policy makers, while ensuring environmental integrity in the longer term. It would also expand
the approach of ignoring E- policies from baseline setting to demonstrating additionality. However,
the EB has not yet been able to agree on a revision of its E+/- policy guidelines.

Based upon an econometric analysis, Lui (2014) raises questions about the decline of feed-in tar-
iffs in China® that may imply a gaming to ensure wind projects are not economically attractive for
the purpose of demonstrating additionality under the CDM. Schneider et al. (2014) argue that with
regards to E- policies it is simply not feasible to achieve both a robust crediting baseline and avoid
the creation of perverse incentives at the same time. Striking a balance between the two objectives
is therefore required when setting the crediting baseline, which is likely to vary depending upon the
sector, project type and type of policy.

Given the contrasting objectives, the decision on whether to include E- policies in the baseline or
not and the determination of additionality of a project-based mitigation activity should depend upon
the potential risk of either creating perverse incentives or over-crediting. Schneider et al. (2014)
recommend that the following approach should be pursued when setting baselines and determin-
ing additionality:

o If the risk of creating perverse incentives is judged to be considerably larger than the risk
of over-crediting, then E- policies should not be considered (for a certain period) in setting
the baseline;

o If the risk of over-crediting is deemed to be considerably greater than the risk of creating
perverse incentives, then E- policies should be considered in setting the baseline.

The extent to which the setting of baseline and determination of additionality for a project-based
mitigation activity is more liable to either the risks of perverse incentives or over-crediting depends
upon the wider co-benefits associated with a policy other than simply climate change mitigation.
For example, the deployment of renewables is associated with multiple co-benefits such as em-
ployment opportunities, energy security and air quality improvements. Given the additional benefits
associated with such E- policies, it is less likely that these policies would not be adopted as a con-
sequence of changes to an international crediting mechanism. Schneider et al. (2014) and Spal-
ding-Fecher (2013) therefore both argue that the risk of creating perverse incentives (i.e. delaying
policies and regulations to secure more CER revenues) may be lower than the risks of setting a
less robust baseline (i.e. by not including E- policies in the baseline) that leads to the over-crediting
of emission reductions. Spalding-Fecher (2013) also points out that such co-benefits are likely to
occur with electricity generation, energy efficiency and agriculture projects.

However, the risk of creating perverse incentives is likely to be greater from mitigation activities
such as the capture of HFC-23, which reduce GHG emissions but do not lead to significant co-
benefits. In such a case, preventing the creation of perverse incentives (i.e. host country delaying
regulation on the capture of HFC-23) could be given priority over additionality and environmental
integrity by not considering such E- policies when setting the baseline. Nevertheless, CERs result-
ing from such projects would be used to offset GHG emissions in other capped systems and, since

“3 Spalding-Fecher (2013) discusses the uncertainty within the CDM EB on how such a policy change should be classified under the

E+/- policy guidance.
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they are not truly additional, result in globally higher emissions. Therefore, it would be more appro-
priate to support such technologies by other means such as ODA or climate finance or by address-
ing these mitigation potentials as own contribution under the ADP negotiations.

From a more practical perspective, Spalding-Fecher (2013) emphasises the difficulty of accurately
accounting for the effects of E- policies when setting either the baseline or demonstrating addition-
ality. The level of difficulty depends upon the policy type. For example, the impact of direct financial
incentives such as mandatory feed-in tariffs can be removed more easily from an emissions base-
line than indirect sectoral incentives such as renewable energy portfolio standards or economy-
wide policies such as domestic emissions trading schemes. Furthermore, defining the date of poli-
cy implementation and the effectiveness of enforcement may sometimes represent additional chal-
lenges (Spalding-Fecher 2013). If the guidance provided by the CDM EB — given the difficulty in
isolating the impact of multiple (and sometimes conflicting) policies when setting emission base-
lines or demonstrating additionality — would only relate to direct financial incentives this could lead
to the unequal treatment of host countries under the CDM based upon the types of policies imple-
mented (Spalding-Fecher 2013). For example, it would be easier to determine the additionality of a
renewable energy project in a host country with direct financial incentives such as feed-in tariffs
compared to a host country that adopted a domestic emissions trading scheme. This practical
problem could not only undermine the environmental integrity of the CDM but also mean that ex-
cluding E+ or E- policies may simply not be practical.

Taking into account the various challenges to strike the right balance between avoiding perverse
incentives for policy makers and ensuring environmental integrity, Spalding-Fecher (2013) con-
cludes that the risk of perverse incentives is not as high as previously assumed in many countries
and sectors, while the risk of over-crediting is substantial. He therefore suggests that as a general
rule all E- policies should be considered in both baseline-setting and additionality determination.
Schneider et al. (2014) outline the following options in relation to E- policies:**

¢ No consideration of E- policies: No perverse incentives would be created if both existing
and planned E- policies were not considered when setting the crediting baseline. In fact,
host countries would be encouraged to introduce further E- policies to further reduce emis-
sions below the baseline. However, the disadvantage of this option would be that the emis-
sion baseline would most likely be inflated above BAU.

o Consideration of existing E- policies, exclusion of future E- policies: A more balanced ap-
proach could involve the introduction of a cut-off date for excluding future E- policies from
being considered in the setting of the crediting baseline. However the setting of a cut-off
date is problematic. For example, if the cut-off point is set too early it may inflate the credit-
ing baseline by considering E- policies that have already been adopted. Nevertheless, the
option provides a positive incentive for host countries to adopt new E- policies (after the
cut-off point) to reduce emissions.

e Consideration of existing and future E- policies: A robust crediting baseline would be estab-
lished if both existing and future E- policies were considered (either ex-ante or ex-post),
however this would most likely create disincentives to introduce E- policies as their intro-
duction could lower the potential for credits. In addition, this option would provide greater
uncertainty for investors as to when a crediting baseline would be updated.

In order to prevent the over-crediting of emission reductions, it would be a sensible approach to
include current E- policies in the crediting baseline. However, accounting for future E- policies is

* These options are outlined in the context of a sector based crediting mechanism though they also apply to the CDM.
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more problematic and warrants further research to ensure that a reasonable balance is achieved
between limiting the over-crediting of emission reductions and preventing the creation of perverse
incentives. Schneider et al. (2014) and Spalding-Fecher (2013) conclude that the balance should
be more in favour of limiting over-crediting in the CDM or future mechanisms as they judge this risk
to be greater to undermining environment integrity than from the creation of perverse incentives.
Therefore, as a general rule Schneider et al. (2014) recommend that adopted policies and regula-
tions reducing GHG emissions should be included when setting crediting baselines and policies
that increase GHG emissions should be discouraged by their exclusion from the crediting baseline
where possible.

3.10. Suppressed demand

One of the challenges of applying GHG accounting approaches in poor communities is that the
current consumption of many household services (e.g. heating and cooking energy, lighting and
potable water) may not reflect the real demand for those services. This could be a result of lack of
infrastructure, lack of natural resources or poverty, particularly the high costs of these services
relative to household incomes. The situation of ‘suppressed demand’ creates a problem for setting
baselines, because the CDM rules say that the baseline scenario selected for a project should pro-
vide the same level of service and quality as the project scenario (Gavaldao et al. 2012; Michae-
lowa et al. 2014; Spalding-Fecher 2015; Winkler & Thorne 2002). This is clearly not the case if the
project scenario provides a much higher service level, owing to low historical consumption. At the
same time, the CDM rules state that “the baseline may include a scenario in which future anthro-
pogenic emissions by sources are projected to rise above current levels, due to the specific cir-
cumstances of the host Party” (UNFCCC 2006a para. 46). This section analyzes how the concept
of suppressed demand has been implemented in CDM methodologies and what the potential im-
pacts on CER issuance as a result of the revised and new methodologies. For a more detailed
conceptual explanation of suppressed demand, as well as background on previous EB decisions
and guidance, see Chapter 9 of Spalding-Fecher et al. (2012).

3.10.1. Treatment of suppressed demand in approved methodologies

Table 3-10 below shows the methodologies in which suppressed demand has been explicitly con-
sidered, in three different categories. The first group is from a work plan agreed by the EB at their
67" meeting, when the EB requested that the Secretariat and relevant support panels explore how
to incorporate suppressed demand. The second group is methodology revisions for which the pro-
ponent of the revision motivated the change based on the Suppressed Demand guidance. The
final group is new methodologies that were developed after the approvals of the Suppressed De-
mand guidance and incorporated those ideas, as documented in the UNFCCC Methodology
Guidebook. Of the original 10 methodologies in the EB work plan, 5 were revised or replaced,
while an additional 8 methodologies fall into the second and third categories.

Note that a group of methodologies not listed here, but that implicitly recognise suppressed de-
mand, are those addressing new large-scale power generation or industrial development. New
renewable energy, natural gas or high-efficiency coal power plants are not required to show that
they actually replace an existing power plant. Given that most developing countries have shortages
in power supply, building a new natural-gas-fired power plant, for example, could potentially in-
crease emissions compared to current levels. However, the accepted principle on baseline devel-
opment across the CDM is that the baseline is not necessarily the same as historical emissions,
but should reflect the most likely development scenario for the sector. Even in countries with chron-
ic power shortages, it would be difficult to argue that there would be no capacity increases under
the baseline scenario. This means that, even in these cases, CDM projects — if properly justified —
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would potentially displace another alternative new plant. The determination of the alternative plant
is then the subject of the methodology’s baseline scenario analysis.

Table 3-10: Methodologies explicitly addressing suppressed demand or part of EB
work plan on suppressed demand

R Pipeline”
Meth No. |Meth Name e When Pro-
vised? . PoAs
jects
From EB67 work plan List of Methodologies
AMO0025 Alternative waste treatment processes ACM22 EB69 127 5
AMO0046 Distribution of efficient light bulbs to households No 2 0
AMO0086 Installation of zero energy water purifier for safe drinking No EB70 1 0
water application
AMO0094 Distribution of biomass based stove and/or heater for house- No EB70 0 0
hold or institution
ACMO0014 | Treatment of wastewater Yes EB77 47 1
ACMO0016 |Mass Rapid Transit Projects No 16 1
AMS |.A Electricity generation by the user Yes EB69 50 17
AMS |.E Switch from non-renewable biomass for thermal applications | Not nec- EB70 24 58
by the user essary
AMS ILE Energy efficiency and fuel switching measures for buildings No 44 5
AMS IIl.LAR | Substituting fossil fuel based lighting with LED/CFL lighting Yes EB68 4 14
systems
Additional revisions referring to Suppressed Demand
AM0091 Energy efficiency technologies and fuel switching in new and Yes EB77 0 0
existing buildings
AMS II.G Energy efficiency measures in thermal applications of non- Yes EB70 45 62
renewable biomass
AMS IIl.LF | Avoidance of methane emissions through composting Yes EB67 103 20
New methodologies where EB noted Suppressed Demand
ACMO0022 | Alternative waste treatment processes New EB69 10 0
AMS II.R Energy efficiency space heating measures for residential New EB73 0 0
buildings
AMS I.L Electrification of rural communities using renewable energy New EB66 0 1
AMS IIl.BB | Electrification of communities through grid extension or new New EB67 0 0
mini-grids
AMS IIlLAV | Low greenhouse gas emitting safe drinking water production New EB60/62 0 10
systems
Total with revisions or new related to suppressed demand 473 194
Total pipeline 11,990 | 4467
Notes: Y Pipeline is as of 1 January 2014. 2 PoA DD’s submitted, which may include multiple methodologies and include 23 PoAs

replaced by new versions. Total number of methodology citations in all PoAs submitted is 874.
Sources:  Authors’ own compilation

While the proportion of project activities influenced by these methodologies is very small, a signifi-
cant share of PoAs are utilising the revised or new methodologies. In terms of the quantitative im-
pact of the revisions to methodologies to incorporate suppressed demand; however, this may only
relate to projects or PoAs entering the pipeline after the revision. While project participants are
allowed to update the version of the methodology that they use prior to the renewal of the crediting
period, this should not make the emission reduction calculations less conservative. Given that the
suppressed demand revisions could increase the baseline significantly, it is not entirely clear
whether the EB would approve this revision for existing projects prior to the renewable of the cred-
iting period (when the latest version of the methodology must be used). Because AM00025 was
replaced by ACMO0022 in order to address suppressed demand, none of the projects or PoAs un-
der AM0025 (which was not used after October 2012) would be able to utilise the new suppressed
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demand approach embodied in ACM0022. Table 3-11 below shows the number of PoAs and Pro-
jects in the pipeline both before and after the revisions.

Table 3-11: CDM pipeline affected by suppressed demand methodologies

Meth No. Meth Name Total pipeline New pipeline since
revision
Projects | PoAs | Projects | PoAs

Revised methodologies

ACMO0014 Treatment of wastewater 47 1 0 0

AMS LA Electricity generation by the user 50 17 0 13

AMS IlIlLAR | Substituting fossil fuel based lighting with 4 14 3 1
LED/CFL lighting systems

AMO0091 Energy efficiency technologies and fuel 0 0 0 0
switching in new and existing buildings

AMS I1.G Energy efficiency measures in thermal appli- 45 62 2 18
cations of non-renewable biomass

AMS lII.F Avoidance of methane emissions through 103 20 7 8
composting

New methodologies that incorporate suppressed demand

AMS I.E Switch from non-renewable biomass for ther- 24 58 24 58
mal applications by the user

ACMO0022 Alternative waste treatment processes 10 0 10 0

AMS II.R Energy efficiency space heating measures for 0 0 0 0
residential buildings

AMS I.L Electrification of rural communities using re- 0 1 0 1
newable energy

AMS III.BB | Electrification of communities through grid 0 0 0 0
extension or construction of new mini-grids

AMS IIILAV | Low greenhouse gas emitting safe drinking 0 10 0 10
water production systems

Total 283 183 46 109

Sources:  Authors’ own compilation

How the suppressed demand concepts and guidance are implemented varies significantly by
methodology. With the exception of AMS IllLAR, all of the methodologies use the project activity
level as the baseline activity level. Only AMS IIl.AR defines a quantitative Minimum Service Level
that is used to calculate baseline emissions. AMS |.L and AMS 1lI.BB define an MSL, but it is only
used to adjust the emissions factor for the baseline, rather than to directly calculate baseline activi-
ty levels or emissions. For AMS lll.F and ACM0022, the minimum service level is qualitatively de-
fined as having a solid waste disposal site (i.e. rather than considering the quantity of waste pro-
cessed per household). What the methodologies all do, however, is to define a baseline technology
that may have higher emissions than the actual current technology. For example, households may
currently only use candles and kerosene hurricane lamps, and therefore have very low lighting
services, but the methodologies use a kerosene pressure lamps for the baseline technology, be-
cause this can deliver the MSL for lighting services.

For the revised methodologies, the resulting baselines emissions could be substantially higher per
household (Annex 8.2, Table 8-1). For example, under ACM0014, baseline methane emissions
may still be considered even if the wastewater is currently not treated or stored in a way that would
necessarily produce emissions (e.g. lagoons with depth less than 1 m). ACM0022 and AMS III.F
have emissions factors that could be double the current practices, while for AMS I.L and AMS
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I11.BB, the emission factor for very small users (e.g. 50 kWh/yr) is almost 7 times the emissions
factor originally used in AMS |.A for these projects.

3.10.2. Impact on CER supply

If current energy service demand is suppressed by lack of income, relatively high energy prices
and/or lack of physical access, how quickly might this change without the CDM project? In other
words, how long might it take for the current emissions to reach the suppressed baseline emis-
sions? This depends on many factors, including income growth in the host communities and
changes in access. Data from the World Bank’s World Development Indicators (World Bank 2014),
for example, shows that, at a highly aggregated level, per capita incomes in most developing re-
gions have, indeed, increased substantially, but this is slower in low income countries. Electricity
consumption per capita, however, has not shown such consistent growth in Africa, largely due to
population growth outstripping energy supply growth and electrification programmes (World Bank
2014). This data cannot necessarily be applied to specific sub-regions or project areas, but does
show that significant increases in energy consumption are possible in a relatively short time frame.
In terms of electrification rates, these have increased relatively rapidly for key countries, rising from
25% or 30% to 60% to 80% in as little as 10 or as many as 30 years (Bazilian et al. 2011). Clearly,
the level at which the minimum service level is set will also influence the risk of over-crediting, with
lower service levels being more likely to reflect potential consumption in the shorter term without
the CDM.

Even if the households were not to reach the minimum service levels in the near term and the
emissions factors used in these methodologies is substantially higher than in traditional methodol-
ogies, the overall impact on CER generation is likely to be very small. The total CERs projected to
2020 for the methodologies in Table 3-11 after the revisions to those methodologies is approxi-
mately 17 million. Even if all of the CERs for those methodologies are considered (i.e. before and
after revision), at approximately 112 million, this is still less than 1% of the entire CDM pipeline,
and so does not represent a significant impact on emissions.

3.10.3.  Additionality concerns

In summary, while the introduction of the concept of suppressed demand in CDM methodologies is
expanding, and will have important development impacts, it is unlikely to have a major impact on
the overall additionality of CDM projects. In many project areas, it is likely that the communities
could reach the Minimum Service Levels during the course of the CDM project life, although this is
uncertain and will depend on local circumstances. Creating an open and transparent process of
setting minimum service levels, with expert input as well as input from other stakeholders, could
also help to balance the risks of over-crediting with the potential increased development benefits.
In addition, the application of suppressed demand principles in methodologies could be restricted
to certain country groups (e.g. LDCs, under-represented countries), in which development needs
are highest and the potential for over-crediting it the smallest. Even if the suppressed demand
does lead to some over-crediting, the overall impact is very small, particularly if restricted geo-
graphically. More importantly, the increased contribution to sustainable development provides a
strong justification for this approach to project types that address poverty and development issues.

4. Assessment of specific CDM project types

The relevant literature highlights that the likelihood of CERs representing real, measurable and
additional emission reductions varies considerably among project types. Some project types do not
generate revenues other than CERs. These projects have a high likelihood of being additional.
Other project types are heavily promoted and/or subsidized by governments, generate significant
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other revenues, or their economic feasibility is hardly impacted by CER revenues. For these pro-
jects, additionality is more questionable.

Other aspects affecting the quality of CERs also vary among project types. Perverse incentives are
particularly relevant for projects that generate large CER revenues compared to the cost structure
of their main business (e.g. HFC-23 projects). Baselines are particularly challenging to determine
in dynamic sectors with high rates of learning and innovation and penetration of new technologies
over relatively short periods of time. The length of crediting is critical for project types which are
implemented earlier due to the CDM incentives.

For these reasons, this chapter evaluates the ability to deliver real, measurable and additional
emissions reductions for specific CDM project types. In the following, we select important project
types in Section 4.1 and assess these project types in the subsequent sections.

4.1. Project types selected for evaluation

We select the project types for evaluation mostly based on their potential CER volume in the period
of 2013 to 2020 according to the current CDM project portfolio. Focusing on the period of 2013 to
2020 and on the largest CDM project types in terms of potential CER volume allows the best esti-
mation of the quality of the overall CDM project portfolio for future new demand for CERs. Moreo-
ver, the project types with the largest market share are most critical for the overall quality of the
CDM.

The specific project types selected for evaluation are provided in Table 4-1. The table also shows
that these project types cover a potential CER volume of 4.8 billion CERs, which corresponds to
85% of the overall CER supply potential for the period of 2013 to 2020 (Section 2.3). This ensures
a large representativeness.
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Table 4-1: Project types selected for evaluation

Project type Potential CER Focus areas analyzed
supply 2013 to
2020 [million]
Wind power 1,397 Additionality, baselines
Hydropower 1,669 Additionality, baselines
Biomass power 162 Additionality, baselines, leakage
HFC-23 375 Perverse incentive, baselines
Adipic acid 257 Perverse incentives (leakage)
Nitric acid 175 Perverse incentives, baselines
Landfill gas 163 Additionality, baselines, perverse incentives
Coal mine methane 170 Additionality, baselines
Waste heat recovery 222 Additionality, baselines
Fossil fuel switch 232 Additionality, baselines
Efficient cook stoves 2.3 Additionality, baselines
Efficient lighting 3.8 Additionality
Total of all
selected project types 4,829
Total of all projects
in the CDM portfolio 5,671
Source: Authors’ own compilation and calculations

4.2. HFC-23 abatement from HCFC-22 production
4.2.1. Overview

Hydrofluorocarbon-23 (HFC-23) is a waste gas from the production of hydrochlorofluorocarbon-22
(HCFC-22), which is a GHG and an ozone-depleting substance (ODS) regulated under the Mon-
treal Protocol on Substances that Deplete the Ozone Layer. HCFCs were introduced as an alterna-
tive to the highly ozone-depleting chloro-fluorocarbons (CFCs) because of their lower ozone-
depleting potential. HCFC-22 is mainly used for two purposes: as a refrigerant in refrigeration and
air-conditioning appliances and as a feedstock in the production of polytetrafluoroethylene (PTFE).
The production for the refrigeration and air-conditioning industry is regulated under the Montreal
Protocol, whereas the production for feedstock purposes is not.

HFC-23 is a potent greenhouse gas; its global warming potential (GWP) is estimated at 14,800 for
the second commitment period of the Kyoto Protocol. Emissions of HFC-23 from HCFC-22 produc-
tion can be abated in two ways: a) by reducing the rate of waste gas generation (by-product rate)
through process optimization and b) by capturing and destroying HFC-23 through installation and
operation of high temperature incinerators. In the absence of regulations, incentives, or voluntary
commitments by the industry, HFC-23 is usually vented to the atmosphere (Schneider & Cames
2014).

422, Potential CER volume

Under the CDM, 19 HFC-23 projects have been registered. Eleven projects are located in China,
five in India; South Korea, Argentina and Mexico each host one project. All projects apply the base-
line and monitoring methodology AM00O1. In the first commitment period of the Kyoto Protocol, the
abatement of HFC-23 has been the project type with the largest CER issuance: 516 million HFC-
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23 CERs or 36% were issued of a total of 1.4 billion CERs by the end of 2013. The potential CER
supply for the period of 2013 to 2020 is estimated using a bottom-up model based on a detailed
evaluation of the information in PDDs and monitoring reports from all 19 projects (Schneider &
Cames 2014). In estimating the potential CER supply we differentiate between CERs from the ap-
plication of versions 1 to 5 and version 6 of the applicable baseline and monitoring methodology
AMO0001 due to the significant differences between these methodology versions. The potential
CER supply for the period of 2013 to 2020 is illustrated in Figure 4-1; it amounts to approx. 375
million CERs for the entire period, with 191 million from the application of version 1 to 5 and 184
million from the application of version 6 of the methodology AMO0O1.

Figure 4-1: CER supply potential of HFC-23 projects
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4.2.3. Additionality

All versions of the applicable baseline and monitoring methodology AM0001 consider HFC-23 pro-
jects to be automatically additional, as long as no regulations to abate HFC-23 are in place in the
host country. This rule seems appropriate. Prior to the CDM, none of the plants in developing
countries had equipment to destruct destroy HFC-23; HFC-23 generated in the production process
was vented to the atmosphere. The same holds for plants that are not eligible for crediting under
the CDM because they started commercial operation after 31 December 2001. Plant operators do
not have economic incentives to install HFC-23 destruction equipment, as the installation and op-
eration does not reduce costs or generate any significant revenues other than from CERs.* Based
on these considerations, we assess that this project type is very likely to be additional.

% schneider & Cames (2014) report that plant operators could sell HF which is a by-product from flue gas treatment. However, these

revenues are likely lower than the costs for HFC-23 destruction.
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4.2.4. Baseline emissions

HFC-23 generation from HCFC-22 production depends on two factors: the amount of HCFC-22
production and the ratio between HFC-23 generation and HCFC-22 production, which is often re-
ferred to as ‘waste generation rate’. The applicable methodology AM0001 determines baseline
emissions of HFC-23 based on these two factors, by multiplying the baseline HCFC-22 production
with the baseline waste generation rate.*® How these two parameters are calculated, has evolved
over time.

The approaches changed over time with a view to addressing perverse incentives which are a par-
ticular concern for the crediting of HFC-23, due to the low technical abatement costs*’ and signifi-
cant profits which can accrue from CER revenues and could exceed the costs of HCFC-22 produc-
tion (Schneider 2011, UNFCCC 2011b, TEAP 2005). Significant perverse incentives were ob-
served in two JI projects in which plant operators increased the waste generation rate to unprece-
dented levels once methodological safeguards were abandoned (Schneider & Kollmuss 2015).
Perverse incentives can arise from the CDM in the following ways:

o HCFC-22 plants could operate at a higher waste generation rate than they would in the ab-
sence of the CER revenues, leading to over-crediting;

e The amount of HCFC-22 produced at CDM plants could be higher than in the absence of
the CER revenues. This could lead to over-crediting if

o HCFC-22 production is displaced at non-CDM plants that have a lower waste genera-
tion rate than the baseline rate used at the CDM plants;

e HCFC-22 production is displaced at plants located in Annex | countries that already are
required to abate HFC-23 emissions;

e HCFC-22 is not produced for use in applications but is vented to the atmosphere;

e The use of HCFC-22 becomes economically more attractive due to the CDM and is in-
creasingly used compared to other less GHG-intensive alternatives;

e The base year emissions (2009-2010) under the accelerated phase-out under the 2007
amendment to the Montreal Protocol are higher due to the CDM;

e The implementation of the accelerated phase-out of HCFC-22 is delayed due to the
CDM.

e The HCFC-22 plants could operate longer than they would in the absence of CDM reve-
nues. This could lead to over-crediting under the same circumstances as a higher HCFC-22
production at the plants.

Robustness and conservativeness of the methodology has significantly increased over time. Per-
verse incentives constitute a major challenge in versions 1 to 5, whereas the conservative ap-
proach in version 6 largely avoids and compensates for perverse incentives.

For CERs issued to projects under versions 1 to 5, the amount of over-crediting is uncertain, since
it hinges strongly on assumptions on HCFC-22 production levels, HFC-23 waste generation rates
and the indirect effects noted above. Munnings et al. (2016) suggest that under-crediting due to
conservative baselines may have more than compensated for the potential over-crediting from per-
verse incentives that these baselines were intended to curb. However, Munnings et al. (2016)
make several assumptions that seem rather implausible. For example, they assume that in the
absence of the CDM, some plants would have produced more HCFC-22 than they did under the
CDM. As a result, we do not find their arguments persuasive.

46

o Versions 1 to 5 of methodology AM0001 do not explicitly calculate baseline emissions but directly calculate the emission reductions.

Schneider & Cames (2014), Appendix, provide an overview of technical abatement costs for HFC-23 destruction.
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Under version 6, on the other hand, net under-crediting (or net emissions benefit) is very likely
since the methodology uses an ambitious default value of 1.0% for the baseline waste generation
rate and caps the amount of HCFC-22 production that is eligible for crediting in a more conserva-
tive manner (Erickson et al. 2014). However, as of 1 January 2016, no credits have been issued
under version 6.

4.2.5. Other issues

Continued low CER prices could jeopardize continued abatement activities at CDM HFC-23 project
sites, an unfortunate outcome given the very inexpensive abatement opportunities they provide. At
the same time, the failure of the CDM market to ensure continued abatement creates the oppor-
tunity for other policies that could yield even greater net emission benefits, especially if no credits
are generated that could be also used to increase emissions elsewhere. For example, China re-
cently launched a results-based finance programme that supports HFC-23 abatement in CDM and
non-CDM plants (NDRC 2015). This programme helps support HFC-23 abatement across the sec-
tor in China. However, continued abatement in other CDM-eligible countries is less certain.

There are also other means to ensure these important abatement opportunities are not lost. Emis-
sions of HFC-23 from HCFC-22 production can be regulated through the Montreal Protocol and for
new facilities that have not yet installed GHG abatement, the Protocol’s Multilateral Fund (MLF) for
GHG abatement can provide financial support (Schneider & Cames 2014).

Note also that continued crediting under the CDM could also create perverse incentives for policy
makers not to pursue alternative policies such as these, which address emissions without yielding
CERs.

4.2.6. Summary of findings

Past changes to methodologies have now improved the integrity of these projects. If they are oper-
ated they are likely to yield more emissions reductions than CERs — i.e. a net mitigation benefit.
However, continued low CER prices jeopardize their continued operation in some countries.

Additio- o Likely to be additional
nality

Over'-' Risk of perverse incentives largely addressed in most recent methodology (version 6).
crediting e Version 6 could lead to under-crediting (net mitigation benefit)

cher Low CER prices jeopardizes continued operation
Issues e Emissions could be addressed through Montreal Protocol
e Perverse incentives to avoid domestic regulation

4.2.7. Recommendations for reform of CDM rules

The necessary changes in AM0001 have been implemented in recent years. No changes in CDM
rules are needed.

4.3. Adipic acid
4.3.1. Overview

Adipic acid is an organic chemical that is used as a building block in a range of different products,
most importantly polyamide, often referred to as ‘nylon’. Other applications include the production
of polyurethanes and plasticizers. Adipic acid is a globally traded commaodity, with more than one-
third of the production traded internationally. Nitrous oxide (N,O) is an unwanted by-product of
adipic acid production. The formation of N,O cannot be avoided; it is the result of using nitric acid
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to oxidize cyclohexanone and/or cyclohexanol. Generally, the amount of N,O generated varies
very little over time and among plants.

N.O in the waste gas stream can be abated in different ways: by catalytic destruction, by thermal
decomposition, by using the N,O for nitric acid production, or by recycling the N,O as feedstock for
adipic acid production (Schneider, L. et al. 2010). These methods typically reach an abatement
level of about 90% (IPCC 2006, p. 3.30, Ecofys et al. 2009, p. 44). However, plants implemented
under CDM and JI achieved significantly higher abatement levels of approx. 99% in the case of
CDM and 92% to 99% in the case of JI, apparently through the strong economic incentives from
the CDM and JI (Schneider, L. et al. 2010).

4.3.2. Potential CER volume

Under the CDM, four projects were registered. Two projects are located in China, one is in Brazil
and one in South Korea. All four CDM plants had no abatement installed before project implemen-
tation and applied either thermal or catalytic abatement. The four implemented CDM plants cover
only a part of the adipic acid production in developing countries because the applicable CDM
methodology AM0021 is limited to plants that started commercial operation before 2005. Since
then, five new plants are known to have started commercial operation in China; none of them
abates N,O emissions (Schneider & Cames 2014). Based on a bottom-up model used by Schnei-
der & Cames (2014), the four CDM projects could generate about 257 million CERs in the period of
2013 to 2020.

4.3.3. Additionality

The applicable methodology AM0021 combines the approaches included in the different ap-
proaches to demonstrate additionality. Version 1 establishes three criteria for additionality demon-
stration: no regulations should require N,O abatement, the project should not be common practice
and it should not be economically viable. Versions 2 and 3 refer to the additionality tool and hence
the investment analysis is not mandatory for additionality demonstration, as compared to version 1.
Nevertheless, all four registered projects conduct an investment analysis and determine the net
present value (NPV). Versions 2 and 3 also require reassessment of additionality during the credit-
ing period if new NOy regulations were introduced.

N,O abatement from adipic acid production can be regarded as highly likely to be additional, for
several reasons. Firstly, none of the non-Annex | countries in which adipic acid is produced have
regulations in place to abate N,O. Secondly, for thermal or catalytic destruction of N,O, plant oper-
ators have no economic incentives to abate N,O emissions. The abatement generates steam as a
by-product; however, the cost savings or revenues are lower than the investment and operation
and maintenance costs. Based on a review of PDDs and literature information, the technical
abatement costs are estimated at €0.3/t CO,e, with a range from €0.1/t CO.e to €1.2/t CO,e
(Schneider & Cames 2014).

Thirdly, the abatement of N,O from adipic acid production is not common practice in hon-Annex |
countries. In Western industrialized countries, N,O has been abated voluntarily since the 1990s. In
non-Annex | countries, only one plant in Singapore had abatement technology installed prior to the
CDM (Schneider, L. et al. 2010). None of the plants commissioned after 2004, which are not eligi-
ble for crediting under the CDM, installed N,O abatement technology.

434, Baseline emissions

Baseline emissions of N,O are determined by multiplying the amount of adipic acid production eli-
gible for crediting with a baseline emission factor. The methodology further estimates baseline
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emissions from steam generated during the catalytic or thermal destruction of N,O. Baseline emis-
sions from steam generation are very small compared to baseline emissions of N,O.

The baseline emission factor is determined as the lower value between the actual rate of N,O for-
mation and a default value of 270 kg N,O / t adipic acid, which corresponds to the lower end of the
uncertainty range of the IPCC default value of 300 kg / t adipic acid (IPCC 2006). This approach is
used in all three methodology versions and intends to exclude the possibility of manipulating the
production process to increase the rate of N,O formation. Versions 2 and 3 require the actual N,O
formation rate to be determined in two ways: 1) based on the consumption of nitric acid and the
ratio of N,O to N, in the off-gas, and 2) based on direct measurements of N,O in the off-gas ad-
justed by a 5% discount factor to account for measurement uncertainty. As a conservative ap-
proach, the lower resulting value of the two ways is used to determine the baseline emission factor.
Overall, the methodology ensures that the baseline emission factor is determined in a conservative
manner. The rate of N,O formation typically observed is higher than the default value of 270 kg / t
adipic acid, which could potentially lead to under-crediting of few percentage points.

The amount of adipic acid production that is eligible for crediting is capped in all three methodology
versions with a view to avoiding incentives to expand the production as a result of the CDM. Ver-
sion 2 and 3 establish the cap as the highest annual production in the three years prior to the im-
plementation of the project activity. Version 1 does not provide a procedure to determine a cap but
specifies that the methodology is “only applicable for installed capacity (measured in tons of adipic
acid per year) that exists by the end of the year 2004”. There has been controversy about how this
requirement is to be interpreted. Following a request for clarification (AM_CLA _0148), the Method-
ologies Panel recommended using production data from three historical years, similar to Versions
2 and 3. However, the CDM EB concluded that the panels' clarification “provides too extensive
interpretation to an older version of methodology” and clarified instead that the cap should be de-
termined as the “validated maximum daily production of adipic acid multiplied by 365 days multi-
plied by the operational rate”.* This was further interpreted in a way that allowed plants to seek
credits beyond their annual design capacity specified in PDDs. All four CDM projects were regis-
tered with Version 1 of the methodology. Two projects (0099 and 0116) recently renewed their
crediting period, applying Version 3 of the methodology, which lead to caps that that are 14.8%
and 13.9% lower than the caps applicable in their first crediting period.

While the methodology intended to avoid production shifts through caps on the amount of produc-
tion that is eligible for crediting, data on adipic acid production, plant utilisation and international
trade patterns suggest that carbon leakage, i.e. a shift of production from non-CDM plants to CDM
plants, occurred during the economic downturn in 2008 and 2009 (Schneider, L. et al. 2010). Such
production shifts do not only lead to distortions in the adipic acid market but can also lead to over-
crediting if N,O is abated in the non-CDM plants. Schneider, L. et al. (2010) estimate that carbon
leakage leads to over-crediting of approx. 6.3 MtCO.e or about 17% of the CERs from adipic acid
projects issued in 2008 and approx. 7.2 MtCO.e or about 21% of the CERs from adipic acid pro-
jects in 2009. These effects could thus outweigh the conservative determination of the baseline
emission factor.

The lenient interpretation of historical production capacity in version 1 of the methodology consid-
erably contributed to the carbon leakage. However, the more conservative approach for the estab-
lishment of the cap on adipic acid production in versions 2 and 3 of the methodology addresses
this issue only partially. In a global economic recession, adipic acid production could fall well below
historical rates of plant utilisation. Depending on the CER prices, CDM plants operators would then
have significant competitive advantage over non-CDM plants, which could lead to similar produc-

“® Report of the 48th meeting of the EB, paragraph 24.
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tion shifts as observed in 2008 and 2009. As for HCFC-22 production, the underlying issue is that
carbon market revenues can have a strong impact on adipic acid production costs. Carbon leakage
is unlikely to occur at current market prices for CERs, but could become an issue again if CER
prices increased.

4.3.5. Other issues

No other issues were identified.
4.3.6. Summary of findings

Adipic acid projects have a very high likelihood of additionality. The baseline emission factor is
determined in a conservative manner that could lead to a few percentage points of under-crediting.
The methodology does not include sufficient provisions to address carbon leakage. This could lead
to significant over-crediting in times of higher CERs prices and when the adipic acid production
capacity significantly exceeds demand.

Additio- o Likely to be additional

nality

Over'-' e Most recent methodology could lead to slight under-crediting

crediting e Leakage could lead to significant over-crediting in times of higher CER prices
Other e None

issues

4.3.7. Recommendations for reform of CDM rules

Based on the considerations above, we recommend revising the applicable CDM methodology as
follows:

e The provisions for additionality demonstration could be simplified, as this project type can
be considered to be very likely additional. We recommend considering this project type as
automatically additional, as long as no regulations require N,O abatement.

e The potential for carbon leakage should be addressed. We recommend introducing a
standardized ambitious emission benchmark to determine baseline emissions. Carbon
leakage would be avoided most effectively if a consistent emissions benchmark is used for
all plants around the world, including plants under ETSs, and if it is set at or below the
abatement level typically achieved in the industry. A standardized global emission bench-
mark for all adipic acid plants, regardless of policy approach or specific emission trading
mechanism, could provide a level playing field for the adipic acid industry and eliminate po-
tential economic distortions. Adipic acid production is particularly amenable to a standard-
ized global benchmark because it is a highly globalized industry, and all plants are very
similar in structure and technology (Schneider, L. et al. 2010). We recommend a level at or
below 30 kg/t adipic acid, which reflects the abatement level achieved by the large majority
of producers world-wide.

¢ If a standardized ambitious emissions benchmark is introduced, the methodology could be
further simplified as measurements and calculations of the rate of N,O formation would not
be necessary.
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4.4. Nitric acid
4.4.1. Overview

Nitric acid is mainly used for the production of synthetic fertilizers and explosives. In the industrial
production of nitric acid, ammonia (NH;) is oxidized over precious metal gauzes (primary catalyst)
to produce nitrogen monoxide (NO), which then reacts with oxygen and water to form nitric acid.
N,O is an unwanted by-product generated at the primary catalyst. The better a primary catalyst
functions, the lower the N,O emissions. Nitric acid is produced during production campaigns of
typically 3-12 months (Kollmuss & Lazarus 2010).

N.O emissions from nitric acid production can be abated in three ways (Schneider & Cames 2014):

o Primary abatement prevents the formation of N,O at the primary catalyst. According to
gauze suppliers, improved gauzes could potentially lead to a 30-40% reduction of N,O for-
mation (Ecofys et al. 2009).

e Secondary abatement removes N,O through the installation of a secondary N,O destruc-
tion catalyst in the oxidation reactor. The abatement efficiency of the secondary catalyst is
often estimated as ranging from 80% to 90%. However, in practice it varies in CDM plants
from about 50% to more than 90%. Registered CDM projects achieved an average abate-
ment efficiency of 70% (Kollmuss & Lazarus 2010, Debor et al. 2010).

o Tertiary abatement removes N,O from the tail gas through either thermal or catalytic de-
composition. Tertiary abatement can reduce N,O emissions by more than 90% but involves
larger investment and operating costs and more demanding technical requirements than
secondary abatement. Registered CDM projects achieved an average abatement efficiency
of 86% (Kollmuss & Lazarus 2010, Debor et al. 2010).

Four methodologies have been approved for N,O abatement from nitric acid production:

¢ AMO0O028 is applicable to tertiary abatement in plants that started commercial operation be-
fore 2006. 19 projects used the methodology. In 2013, the methodology was limited to ca-
prolactam production in 2013, and replaced by amending the methodology ACM0019.

¢ AMO0O034 is applicable to secondary abatement in plants that started commercial operation
before 2006. 56 projects used the methodology. In 2013, the methodology was withdrawn
and replaced by amending the methodology ACM0019.

e AMOO51 is also applicable to secondary abatement in plants that started commercial opera-
tion before 2006. The methodology was never used and was withdrawn in 2013. It is there-
fore not considered in detail in this study.

¢ ACMO0019 is applicable to both secondary and tertiary abatement and both existing and
new plants. 26 projects used the methodology. Since 2013, this is the only valid methodol-
ogy for nitric acid projects.

Table 4-2 provides an overview of the main features of and differences between the methodolo-
gies.
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Table 4-2: Overview of methodologies for nitric acid projects
AMO0028 AMO0034 AMO0051 ACMO0019
Projects 19 56 None 26
. Secondary
Technol T .
echnology ertiary Secondary and tertiary
- Limited to capro- . . .
Validity lactam in 2013 Withdrawn in 2013 Valid
N . Existing and
Applicability Plants that started operation before 2006
new plants
Additionality Automatically addi-

demonstration

Additionality tool

tional

Baseline emission
factor

Ex-post measure-
ments

Ex-ante measure-
ment campaign

Ex-post measure-
ments

Emission bench-
mark

Cap on baseline

Design capacity

No cap

production

Re-assessment of
baseline scenario
or additionality

In case of new NOy regulations Not applicable

Sources:  Authors’ own compilation

442, Potential CER volume

Under the CDM, 97 projects were registered and another four projects were submitted for valida-
tion as of January 2014. China is the most important host country with 44 projects. Other important
countries are India (5 projects), Uzbekistan (6 projects), South Africa (5 projects), and Braazil,
Egypt, Israel and South Korea which host each four projects. Among the 97 registered CDM pro-
jects, only 51 have issued CERs as of January 2014. In the current market situation, it is likely that
most of the remaining 47 projects have not been implemented. Based on a bottom-up model de-
veloped by Schneider & Cames (2014), the 101 published CDM projects could generate approx.
175 million CERs in the period of 2013 to 2020. Potential new projects that have not yet been de-
veloped or published are estimated to have a potential of approx. 31 million CERs over the same
period.

4.4.3.

Up to 2011, all three approved methodologies (AM0028, AM0034, AM0051) used the additionality
tool to demonstrate additionality. In 2011, ACM0019 was adopted, which deems projects to be
automatically additional and employs a dynamic emission benchmark to determine baseline emis-
sions.

Additionality

N,O abatement from nitric acid production can be regarded as highly likely to be additional, for
similar reasons as for HFC-23 abatement from HCFC-22 production and N,O abatement from
adipic acid production. Non-Annex | countries usually do not have regulations which address N,O
emissions from nitric acid production. Prior to the CDM, secondary or tertiary abatement is not
known to have been used in non-Annex | countries and N,O is usually released to the atmosphere.
While plant operators have economic incentives to take primary abatement measures to reduce
the rate of N,O formation, they do not save any costs or generate any revenues — other than car-
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bon market revenues — from the installation of secondary or tertiary abatement. Based on a review
from PDDs and literature information, the average technical abatement costs are estimated at
€0.9/t CO,e for secondary abatement and at €3.2/t CO.e for tertiary abatement (Schneider &
Cames 2014). For these reasons, in our assessment, the approach in ACM0019 of assuming this
project type automatically additional seems reasonable.

444, Baseline emissions

Baseline emissions are determined by multiplying the amount of nitric acid production with a base-
line emission factor. The methodologies AM0028, AM0034 and AM0O051 limit the amount of nitric
acid production eligible for claiming emission reductions to the design capacity of the plant in 2005;
ACMO0019 has no such cap. The baseline emissions factor is determined in three different ways in
CDM methodologies: through measurement campaigns conducted prior to the installation of the
abatement technology (AM0034), through measurements during the crediting period (AM0028 and
AMO0051), and by using an emissions benchmark (ACM0019).

All three methodologies using measurements (AM0028, AM0034 and AM0051) aim to provide
safeguards to avoid perverse incentives to artificially increase the rate of N,O formation in order to
increase CDM revenues (UNFCCC 2012b; UNFCCC 2013; Schneider & Cames 2014). In
AMO0028, the baseline emission factor is capped to the level of previous monitoring periods if pro-
ject participants do not use a primary catalyst that is common practice in the region or has been
used in the nitric acid plant during the last three years and if they cannot justify the use of a differ-
ent catalyst. In addition, key operating conditions of the plants cannot be changed during project
implementation. In AM0034, the methodology requires a new baseline measurement campaign to
be conducted if the chemical composition of the primary catalyst is changed after project imple-
mentation. While these provisions aimed to avoid perverse incentives to increase the N,O for-
mation due to the CDM, they provide economic disincentives to plant operators to use primary cat-
alysts that reduce the formation of N,O, as this would lower their CER revenues and could involve
additional costs for conducting a new baseline campaign (UNFCCC 2012b; UNFCCC 2013;
Schneider & Cames 2014). However, advanced primary catalysts that increase the NO yield and
lower the generation of the by-product N,O are emerging in the industry. They have become wide-
spread in Europe, are gaining market shares in other parts of the world, and have been used in a
number of CDM projects prior to their start (UNFCCC 2012b). It is thus possible that some CDM
projects applying the AM0034 or AM0028 methodology would, in the absence of the CDM incen-
tives, employ more advanced primary catalysts, in particular over the time frame of three crediting
periods, leading to over-crediting (UNFCCC 2012b).

The Methodologies Panel further identified that some plants using the AM0034 methodology had
established baseline emission factors which are significantly above the uncertainty range of the
IPCC default values and which would result in considerable economic losses for the plant opera-
tors (UNFCCC 2012b). The highest reported value from a baseline measurement campaign is 37.0
kg N»O / t nitric acid, while the highest IPCC default value is 9.0 kg N,O/t nitric acid, with an uncer-
tainty range of +40% (IPCC 2006). Such high emission factors indicate that these plants are oper-
ated at a high specific ammonia consumption. Plant operators could intentionally reduce the pro-
duction efficiency during the baseline campaign in order to achieve a higher CDM baseline emis-
sion factor (UNFCCC 2012b). Moreover, while inefficient plant operation can be observed in Non-
Annex | countries, it seems questionable whether the observed levels of nitrogen loss would con-
tinue over the course of three crediting periods. On the other hand, it is important to take into ac-
count that the IPCC default emission factors were estimated at times when much less information
was available on N,O formation from nitric acid plants. In particular, continuous measurements
over the length of a production campaign, with increasing N,O emissions towards the end of the
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campaign, were not available. The values and their assigned uncertainty should therefore not be
overweighed.

To address these two issues, the CDM EB withdrew the AM0034 and AM0051 methodologies and
limited the applicability of the AM0028 methodology to caprolactam plants in 2013. At the same
time, the EB revised the methodology ACM0019, distinguishing the approach between plants that
used AM0028 or AMO0034 in their first crediting period and other (mostly newer) plants. For
AM0028 and AM0034 plants up to their design capacity, the methodology uses the lower value
between the historical baseline emissions during the first crediting period under AM0028 and
AMO0034 and a default value set at the upper end of the uncertainty range of the IPCC default value
and declining by 0.2 kg N,O/t nitric acid per year to reflect technological innovation in primary cata-
lysts that may reduce emissions over time. This approach caps the baseline emissions particularly
for those plants that have established baseline emission factors above the IPCC uncertainty range.
It also reduces the maximum amount of baseline emissions that can be claimed over time to ac-
count for technological innovations in primary catalysts. For production above the design capacity
and other (mostly newer) plants, the methodology uses a more ambitious emissions benchmark
set at 3.7 kg N,O/t nitric acid in 2013 and declining by 0.2 kg N,O/t nitric acid per year, up to a level
of 2.5 kg N,O/t nitric acid in 2020 which is maintained in subsequent years.

The new approach has several advantages but also some shortcomings:

e Importantly, using default emission benchmarks — whatever the real baseline emissions
from a specific plant are — fully avoids perverse incentives for plant operators not to use ad-
vanced primary catalysts that reduce the formation of N,O. Plant operators have incentives
to innovate, as this lowers their project emissions and increases the number of CERs is-
sued,;

e Using default emission benchmarks further fully avoids the risk that plant operators could
intentionally increase the rate of N,O formation during a baseline campaign in order to max-
imize CER revenues;

e Using default emission benchmarks can lead to over-crediting in plants that actually have
lower N,O formation rates and to under-crediting in plants that actually have higher N,O
formation rates. Both under- and over-crediting is likely to occur since the N,O formation
rate observed in CDM projects varies by a factor of 10 from 3.5 to 37.0 kg N,O/t nitric acid,
with an average value of 8.6 kg N,O/t nitric acid (UNFCCC 2012b). Significant over- and
under-crediting can have several unintended consequences (Schneider et al. 2014). Plants
with a high N,O formation rate may not be able to reduce their project emissions significant-
ly below the emissions benchmark and may thus not be implemented — although their im-
plementation would be possible with a project-specific baseline. Such ‘lost opportunities’
could increase the global cost of GHG abatement.

The overall impact on environmental integrity depends on the methodology and plant type (Table
4-3). For newer plants, the emission benchmark declining from 3.7 to 2.5 kg N,O / t nitric acid is
rather conservative and will likely lead to under-crediting for most — if not all — plants. For plants
that used AM0028 or AM0034 in the first crediting period, the declining project-specific benchmark
in ACMO0019 is a reasonable baseline on average over all projects in our assessment; projects with
higher baseline emission rates than the IPCC range will receive less CERs, while some over-
crediting could occur for projects that adopt more advanced catalysts at a faster rate than the de-
crease of 0.2 kg N,O / t nitric acid per year foreseen in the methodology. The use of AM0028 and
AMO0034 could lead to over-crediting in some instances, due to the issues identified above. Con-
sidering all plant types and methodology versions together, it seems likely that the approaches for
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baseline emissions overall reasonably provide for environmental integrity; the low or moderate lev-
els of over-crediting that could occur under AM0028 and AM0034 could be compensated by signif-
icant under-crediting for newer plants applying ACM0019. Over time, the quality of CERs will in-
crease due to the increased phase-in of ACM0019.

Table 4-3: Assessment of environmental integrity of nitric acid projects

- . 2013-2020 |Potential for un-
Metho- |ldentified environmental
Plant type . o CER der- or over-
dology |integrity issues . ,
potential |crediting
e Perverse incentives not to adopt
Plants that started technologies that reduce the rate
e ot | Amoozs of N,O formation . Low or moderate
operation before ) ) ) 73 million .
2006: 1% CP AMO0034 |e Risk of manipulation of the produc- over-crediting
tion process during the baseline
campaign
e Under-crediting for plants with
Plants that started higher N,O formation rates than Neutral /
operation before ACM the IPCC range - eutra
nd d . 70 million |Low over- or under-
2006: 27" and 3 0019 |e Over-crediting for plants that adopt crediting
CcP advanced primary catalyst tech-
nologies at faster rates
Newer plants or
plants that did not ACM e None 32 million Moderate to signifi-
use AM0028/ 0019 cant under-crediting
AM0034

Sources:  Authors’ own compilation

445, Other issues

No other issues were identified.

4.4.6. Summary of findings

Nitric acid projects have a very high likelihood of additionality. Baseline emissions can be over- or
under-credited; overall, they are likely to reasonably ensure environmental integrity for 2013-2020
CERs, with the average quality of CERs improving over time.

An important lesson learned from this project type is that the potential for technological innovation
and perverse incentives was not sufficiently considered when approving the initial methodologies.
For sectors that could undergo significant technological innovation, using historic data or meas-
urement campaigns to establish a baseline for up to 21 years is debatable. The more recent
ACMO0019 methodology accounts for technological innovation by using an emission benchmark
that declines over time.
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Additio- o Likely to be additional
nality

Over- Most recent methodologies lead to under-crediting
crediting e Overall, little risks of overall over-crediting

Other ¢ None
issues
4.47. Recommendations for reform of CDM rules

No recommendations.

4.5. Wind power

45.1. Overview

CDM wind power projects mainly use four methodologies.** The vast majority of projects (more
than 99% of all CDM wind projects) feed electricity into the grid.>®

According to the UNEP DTU (2014), by the end of 2013, an overall wind power capacity of 111
GW had been installed by projects using the CDM. The main contributors to this overall capacity
are China (83 GW), India (10 GW), Mexico and Brazil (both 4 GW). The other 36 countries with
CDM wind power projects account for 10 GW of installed capacity in total.

Figure 4-2, Figure 4-3 and Figure 4-4 illustrate the development of wind power capacity and the
use of the CDM in China, India and Brazil.>" In China, installation of wind power capacity acceler-
ated from 2005 onwards. A comparison of the total wind power capacity installed and the capacity
installed by projects using the CDM>? over the 2005 to 2012 period (Figure 4-2) shows that CDM
projects accounted for about 90% of the total cumulated installed capacity as of 2012 (about 75
GW). In the case of India (Figure 4-3), installed capacity increased significantly between 2005 and
2012 from 1.4 GW in 2005 to more than 15 GW in 2012. CDM projects accounted for about half
(51%) of the total cumulated capacity installed as of 2012. In the case of Brazil (Figure 4-4), the
total cumulated installed capacity as of 2012 was much smaller (2.5 GW). The share of CDM pro-
jects in cumulative capacity was 43% as of 2012.

49
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ACMO0002, AMS-I.A, AMS-I.D, AMS-I.F.

ACMO0002 (large scale), AMS-1.D (small scale).

China, India and Brazil are selected for the graphs in order to ensure comparability across chapters on renewable power generation
since they are important CDM countries for hydropower and biomass power, too.

The total installed capacity between 2005 and 2012 is taken from the World Wind Energy Association statistics (WWEA 2015) and
accumulated across the years. The installed capacity of projects using the CDM is taken from UNEP DTU (2014) and accumulated,
too. The installation year is taken as the starting date of the crediting period. Cumulative values were used to illustrate the contribu-
tion of the CDM since annual values are misleading due to potential differences between the year of construction and the year in
which the crediting period starts. Therefore, cumulative values provide a better picture of the general trend of the CDM share in total
capacity installed.
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Figure 4-2: Total cumulated wind power capacity installed in China between 2005
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Figure 4-3: Total cumulated wind power capacity installed in India between 2005

and 2012
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Figure 4-4: Total cumulated wind power capacity installed in Brazil between 2005

and 2012
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45.2. Potential CER volume

According to our own estimates, registered CDM wind power projects have the potential to issue
3.5 billion CERs by the end of their respective crediting periods, of which 1.4 billion CERs fall in the
period from 2013 to 2020 (Table 2-1). CERs from wind power account for about one quarter of the
total CER issuance potential.

4.5.3. Additionality

Large-scale wind power projects apply the methodology ACMO0002 which requires using the “Tool
for the demonstration and assessment of additionality” to demonstrate additionality.>® In this tool,
the investment analysis is one of the approaches for demonstrating additionality. Most CDM wind
power projects use investment analysis. The tool for small-scale projects (“Methodological tool.
Demonstration of additionality of small-scale project activities™*) requires “an explanation to show
that the project activity would not have occurred anyway due [...] to barriers”, among which one of
the most important barriers is the so-called ‘investment barrier’, which generally features a similar
rationale as for the investment analysis of large-scale projects.

Section 3.2 describes the general criticism associated with the investment analysis and Section 2.4
assesses for different project types the impact of CER revenues on their economic performance.
According to these analyzes, for wind power projects, CER revenues lead to an increase in the
internal rate of return (IRR) of two to three percentage points. An analysis by the World Bank finds
that “the incremental IRR from future carbon revenues in renewable energy projects, taking the
World Bank’s projects as an example, is quite low” (Carbon Finance at the World Bank 2010). In

3 Current version 07.0.0 (EB 70, Annex 8).

* Current version 10.0 (EB 83, Annex 14).
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this analysis, the incremental IRR for renewable energy projects amounts to 1.7% for a purchase
period of 10 years and an assumed CER price of $10/t. Another analysis finds that “wind, hydro
and biomass projects experience only a small increase in profitability through CDM” and that “the
change in profitability caused by regional variables is greater than the CDM’s impact for wind, hy-
dro and biomass™® (Schneider, M. et al. 2010). From these analyzes, it can be concluded that the
CDM impact in the profitability of wind power plants is generally relatively low and that the ‘signal’
provided by the CDM is usually much smaller than the ‘noise’ of national and regional variations in
other parameters.

In addition, many countries have set up domestic support schemes in order to promote the in-
creased use of renewables. Spalding-Fecher et al. (2012) provide an overview of several important
support incentives for renewable energy generation in major CDM countries (such as China and
India) and find “that national policies on electricity tariffs for renewable power could be a more im-
portant driver of the viability of wind, hydropower and biomass projects than the CDM is.” In the
case of wind power plants in China, Bogner & Schneider (2011) point out that “the wind power
boom in China is mainly driven by favourable policies and not by the CDM” and that “the majority of
projects would most likely have been implemented without the CDM”. Liu (2014) elaborates on the
links between the CDM and national policy in the case of wind power development in China. He
finds that a decreasing national feed-in tariff can increase “CDM-supported installed capacity be-
cause more projects may comply with CDM requirements as their financial returns remain below
the predefined additionality threshold”, which indicates that there is a clear interference between
national policy development and the additionality requirements of the CDM. He also finds that “the
reduction of technology costs combined with an increasing local manufacturing capacity has paved
the way for a scaled-up deployment of wind capacity” (ibid.), which indicates that other factors than
the CDM were important in the significant growth of wind power in China. However, he concludes
that the CDM “effect on wind technology diffusion [...] is more than twice as high as that of technol-
ogy cost and industrial policy” (ibid.). He also finds that “while domestic policies must be the engine
for large-scale clean energy investments in developing countries, the international carbon offset
policy can help that engine run faster, but only if the engine is running” (ibid.). For India, in compar-
ing wind power projects registered under the CDM with those without such support, Dechezleprétre
et al. (2014) find that, “all other things being equal, CDM wind farms tend to be larger, to benefit
from higher feed-in-tariffs, and to be located in windier areas, three factors which increase profita-
bility.” According to this analysis, there is “serious evidence of non-additionality of the CDM” (ibid.).
He & Morse (2013) find that “Chinese power prices are either tightly controlled by state regulators
or are distorted by the presence of large state owned enterprises (SOEs)” and this leads to the
conclusion that “IRR-based additionality tests are fundamentally incompatible with state-controlled
power pricing regime”.

Furthermore, investment costs for wind power generators have decreased significantly in recent
years, which results in wind power featuring (in many cases) competitive levelited costs of electrici-
ty in comparison to new fossil-fired power plants (IRENA 2015; ISE 2013). In addition, IRENA
(2015) also shows that specific investments costs for onshore wind power plants are significantly
lower in China and India than in OECD and ‘rest of the world’ countries. Similarly, Schmidt (2014)
finds that the risk associated with low-carbon investment is higher in some parts of the world than
in others. In an analysis for industrialised and low-income countries (using typical values for costs
of capital in these countries), he finds that due to the higher cost of capital in low-income countries,
levelized costs of electricity for onshore wind power plants could be as much as 46% higher than in
low-risk countries. Altogether, the available information indicates that the profitability of wind power

*In this analysis, regional factors are the electricity tariff, the load factor and the discount rate.
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plants has generally improved. However, there is also a significant dependence of the profitability
on regional circumstances.

Overall, due to the limited impact of CER revenues on the profitability of wind power plants, the
widespread introduction of domestic support schemes and the significant decrease of wind power
costs, we consider the additionality of wind power projects as generally questionable in the context
of the CDM, at least for countries with support schemes, low investment costs for wind power and
low investment risks.

454, Baseline emissions

Baseline emissions of CDM wind power projects feeding electricity into the grid include CO, emis-
sions from fossil-fired power plants that are displaced due to the project activity. In most cases, the
corresponding baseline CO, emission factor is estimated using the “Tool to calculate the emission
factor of an electricity system™® (Box 4-1).

Box 4-1: The grid emission factor tool

The grid emission factor is calculated as the “combined margin (CM), consisting of the combina-
tion of operating margin (OM) and build margin (BM)”.>” According to the tool, “the operating
margin is the emission factor that refers to the group of existing power plants whose current elec-
tricity generation would be affected by the proposed CDM project activity. The build margin is the
emission factor that refers to the group of prospective power plants whose construction and fu-
ture operation would be affected by the proposed CDM project activity.”

In the tool, several approaches for estimating the combined margin are presented, depending on
the specific conditions of the project and data available. In general, the approach of using a com-
bination of OM and BM, depending on the type of project, is appropriate. It suitably reflects that
CDM projects could have short-term impacts on the dispatch of power plants and long-term im-
pacts on the power plants built, and different weights for the OM and the BM can be applied (de-
pending on the crediting period and on whether it relates to a project using intermittent or non-
intermittent sources), which also can be considered appropriate. A humber of specific issues
arise from the tool:

In many cases, so-called low-cost and must-run power plants are not considered in the calcula-
tion of the CO, grid emission factor, which may lead to higher baseline emissions per amount of
electricity produced. Neglecting low-cost/must-run power plants, such as renewables or nuclear
power, may generally be considered adequate for the estimation of the operating margin (since
low-cost/must-run power plants can be expected to be running irrespective of any other power
plant in the system). However, an increasing share of renewables (e.g. wind or solar) in the sys-
tem may lead to a situation in which renewable power generation is at the margin in some hours,
i.e. an additional kilowatt hour of renewable electricity does not displace fossil fuels in that hour.
In some countries, for example, wind power plants are switched off when electricity supply ex-
ceeds demand in order to ensure a stable electricity system. Furthermore, ‘low-cost’ power plants
are not clearly defined and some of them may be dispatchable (such as biomass). Overall, the
provision of excluding low-cost/must-run power plants may lead to an overestimation of baseline
emissions.*®
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Current version 04.0 (EB 75, Annex 15).
AMS-1.D, version 17 (EB 61, Annex 17).
It has to be noted, however, that in the case the country has a large share of low-cost/must-run power plants (more than 50%), e.g.
hydro, the simple adjusted operating margin has to be used. In that case, whenever hydro electricity provides sufficient electricity to
cover the load demand in a certain hour, this hour is counted as not emitting. This leads to lower baseline emission factors overall
than the simple operating margin. The implicit assumption is that water would be spilled in that hour if additional (i.e. CDM) power
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Also, both the operating and the build margin approaches are based on historical production and
installation data if the option of determining the grid emission factor at the validation stage (ex-
ante) is chosen. The resulting baseline grid emission factor is then kept constant throughout the
crediting period and only updated at the renewal of the crediting period. This approach does not
reflect the general trend towards an increasing share of less-emitting power sources in the elec-
tricity mix of many countries. It is oriented to past power systems (backward-looking perspective)
rather than to the actual power systems during the crediting period with a higher penetration of
renewables (forward-looking perspective). This is especially problematic in countries with a rapid-
ly changing or expanding electricity system. In countries with a growing share of renewable ener-
gy capacities, this approach may lead to an overestimation of baseline emissions. However, due
to the long-lived capital stock in the electricity sector, changes of the grid emission factor are only
gradual (i.e. take several years) in case the power system as a whole is not expanding fast. An
advantage of using historical data is that it relies on observed and objective information, whereas
scenarios for the future development of the power system may be prone to uncertainty and use of
unrealistic assumptions.* Therefore, the determination of the grid emission factor based on his-
torical data is not considered problematic per se but should be adjusted to account for trends in
the sector.®® Another option for determining the grid emission factor is the ex-post determination
during monitoring. This approach is certainly adequate since it reflects the current state of the
power sector.

With regard to the build margin, CDM projects are generally excluded from the estimation of the
CO; emission factor. CDM projects only need to be gradually included if they comprise a signifi-
cant share of power plants built in the last ten years. This approach can generally be considered
adequate, especially in countries with an already significant share of renewable electricity gen-
eration or promotional policies for renewables in place, in which case a neglect of CDM projects
in the build margin would not be a plausible representation of what would have happened in the
absence of the project. This approach therefore addresses the risk of over-estimating baseline
emissions in countries with a large share of CDM projects.

The quality of input data in calculating the grid emission factor is also important. In analysing grid
emission factors provided by different DNAs, Michaelowa (2011) finds “that most of the docu-
ments provided by the DNAs do not allow an external observer to judge whether the data has
been collected correctly” and that “there are clear indications that the grid emission factors, as
well as the coal power plant benchmarks, have been overestimated both in China and India.” In
some countries, the governments established grid emission factors, and DOEs apparently used
the values without validating whether they comply with the methodological requirements under
the CDM. In order to address this issue, Michaelowa (2011) recommends, inter alia, an “inde-
pendent validation of grid EF”. Recently, few grid emission factors are submitted as standardized
baselines which ensures independent validation by a DOE or the UNFCCC secretariat.

Furthermore, the tool provides several default values for parameters such as the electric efficiency
of power plants. The values provided can be considered quite conservative, i.e. they assume ra-
ther high electric efficiencies. For those countries using the default values, this may lead to an un-

d

er-estimation of baseline emissions.
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generation is available. However, some countries do not only have run-of-river hydro power plants (for which case, the assumption
of spilling water may be reasonable), but water may also be stored in large reservoirs and thus used at a later stage. In this regard,
the estimation of baseline grid emissions for countries with a large share of low-cost/must-run power plants can be considered con-
servative, i.e. tending to under-estimate baseline emissions. However, it has to be noted that less than 5% of CDM projects used
this approach for estimating the grid emission factor.

E.g. assuming that there would be a significant increase of coal-fired power generation without straightforward evidence.

For example, trends in a changing composition of the electricity grid or the grid emission factor observed in recent years could be
considered and extrapolated for future years. Similar approaches are used in a number of other CDM methodologies.
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The overall emissions impact of wind power plants also depends on other factors. Firstly, the up-
stream emissions from wind power, such as for construction, are relatively low (about 10 g
CO,e/kWh (IPCC 2014)); for most countries they are likely to be lower than upstream emissions
from fossil fuel use displaced in grid power plants. Ignoring upstream emissions is therefore a con-
servative assumption. Secondly, an increasing uptake of wind power plants due to the CDM may
lead to decreasing costs for wind power generation, which in turn could contribute to a higher up-
take of wind power. This positive spillover effect is, however, difficult to estimate, in particular with
regard to any emissions outcome. Thirdly, the length of the crediting period may lead to under-
crediting if wind power plants are operated longer than the crediting periods.®* However, many
wind power plants are expected to operate for about 20 years and about three quarter of wind
power projects have selected a renewable crediting period of up to 21 years. Further aspects of
potential over- and underestimation of baseline emissions are described in (Erickson et al. 2014).

Overall, we conclude that the current approach for estimating emission reductions from CDM wind
projects is largely suitable. Methodological assumptions lead to both over- and under-estimation of
emission reductions but can be considered appropriate for estimating baseline emissions of CDM
wind projects.

45.5. Other issues
No other issues were identified.

4.5.6. Summary of findings

Additio- * CERrevenue has only alimited impact on profitability of wind power plants
nality e Support schemes often exist and are a main driver for wind power development
e Investment costs have decreased significantly in recent years, making wind power in
some cases competitive with fossil generation (LCOE)
o Wind power is already widely used in large CDM countries (e.g. China, India)

Over- ¢ Methodological assumptions may lead to both over- and under-crediting; no clear-cut con-
crediting clusion on whether over- or under-crediting occurs overall

Other o None

issues

45.7. Recommendations for reform of CDM rules

Due to our finding of an overall questionable additionality of wind power projects, we recommend
that this project type is generally no longer eligible for new projects under the CDM. As an excep-
tion to this rule, countries with significant technological and cost barriers®* may be allowed to fur-
ther use the CDM for implementing wind power plants.

With regard to the estimation of baseline emissions, we recommend the following:

e The CDM EB should ensure that grid emission factors are always verified by designated
operational entities (DOES);
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o For a discussion of the effects of the crediting period, refer to Section 3.5.

Such as transaction costs, e.g. due to the non-availability of technical knowledge in the country, or risk premiums in low-income
countries. Least-developed countries could, for instance, be included in the list of eligible countries. Furthermore, the market share
of wind power could be used to establish eligibility since it could be considered an indicator for barriers in the country.
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e The provisions for low-cost/must-run plants should be reviewed, including a clear definition
of such plants and provisions which ensure that such plants are included in the operating
margin if they are at the margin of the dispatch at any time;

e The grid emission factor tool should be revised to reflect trends in the composition of the
power sector over time.

4.6. Hydropower
4.6.1. Overview

CDM hydropower projects mainly use two methodologies.®® According to the UNEP DTU (2014),
by the end of 2013, an overall hydropower capacity of 92 GW had been installed by projects using
the CDM. The main contributors to this overall capacity are China (58 GW), Brazil (12 GW), fol-
lowed by Vietham and India (6 GW each). The other 44 countries with CDM hydropower projects
account for 11 GW of installed capacity in total.

Figure 4-5: Total cumulated hydropower capacity installed in China between 2005
and 2012
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As for wind power, Figure 4-5, Figure 4-6 and Figure 4-7% illustrate the development of hydropow-
er capacity and the use of the CDM in China, India and Brazil. In all three countries, hydropower
has played an important role for many decades. Significant capacity has been installed without the
CDM. Hydropower may therefore be considered common practice in all three countries.
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ACMO0002, AMS-I.D.
Cf. footnote 51.
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In China, the cumulated installed capacity in 1990 amounted to approx. 25 GW. A comparison of
total hydro capacity installed and the capacity installed by projects using the CDM® over the 2005-
2012 period (Figure 4-5) shows that there were no CDM projects until 2005, even though capacity
additions in that year amounted to 11 GW. As of 2012, the share of CDM projects was 29% of total
installed capacity.

In the case of India (Figure 4-6), the cumulated installed capacity in 1990 amounted to approx. 19
GW. Almost 7 GW of capacity was added in 2005 alone, with the CDM covering only a negligible
share. After the introduction of the CDM, only a small share of hydropower projects used the CDM,
with the CDM accounting for about 8% of total cumulated installed capacity® as of 2012.

Figure 4-6: Total cumulated hydropower capacity installed in India between 2005
and 2012
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In the case of Brazil (Figure 4-7), the cumulated installed capacity in 1990 amounted to approx. 53
GW. Almost 4 GW of capacity was added in 2005, with no CDM projects being registered in that
year. Even after the introduction of the CDM, only a small share of hydropower projects used the
CDM (approx. 7% of total cumulated installed capacity®” as of 2012).

% The total installed capacity between 2005 and 2012 is taken from the Platts database and accumulated across the years. The in-

stalled capacity of projects using the CDM is taken from the UNEP DTU (2014) and accumulated, too. The installation year is taken
as the starting date of the crediting period. See Section 4.5 for the rationale of using cumulative data.

Between 2005 and 2012.

Between 2005 and 2012.
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Figure 4-7: Total cumulated hydropower capacity installed in Brazil between 2005

and 2012
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4.6.2. Potential CER volume

According to our own estimates, registered CDM hydropower projects have the potential to issue
4.2 billion CERs by the end of their respective crediting periods, of which 1.7 billion CERs fall in the
2013-2020 period (Table 2-1). CERs from hydropower account for approx. 30% of the total CER
issuance potential.

4.6.3. Additionality

Generally, the same methodologies and additionality rules apply as for wind power (Section 4.5.2).
Hydropower CDM projects primarily use investment analysis to demonstrate additionality.

The analysis in Section 4.6.1 demonstrates that hydropower plants have been constructed for a
long time in many countries, which suggests that the technology may be regarded as common
practice in many countries. In many cases, especially large hydropower plants were established
without subsidies, which is demonstrated by the uptake of hydropower many years ago (Section
4.6.1). In the case of small hydropower (SHP) plants in China, Bogner & Schneider (2011) find that
“apparently, smaller SHP plants face stronger barriers despite the government’s commitment to
SHP development” and that “an especially remote location, an inappropriate feed-in tariff or banks
that deny loans can be possible barriers”. Therefore, they conclude that “the CDM may have
played a certain role for some SHP project developments” (ibid.). However, they argue that “in-
vestment in SHP stations between 20 and 50 MW appear more feasible without the CDM” (ibid.).
Moreover, according to their analysis “medium and large hydropower has witnessed considerable
growth a long time before the CDM even existed, which makes it difficult to justify that new projects
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can only be implemented with the help of the CDM. In conclusion, our analysis suggests that the
CDM is for most projects not an important factor for investment decisions in the medium and large
hydropower plants. It appears likely that most projects would have been implemented in any case,
i.e. without the CDM".

The impact of CER revenues on profitability is, at three to four percentage points, somewhat larger
than for wind power (Section 2.4), mostly due to a higher plant utilization than for wind power.
However, the increase in profitability due to CDM revenues is still relatively small compared to oth-
er project types®®. Also, in many cases, hydropower generally features competitive levelized costs
of electricity in comparison to new fossil-fired power plants (IRENA 2015; ISE 2013).

Overall, due to the fact that hydropower is common practice in many countries, the limited impact
of CER revenues on the profitability of hydropower plants and the competitiveness of hydropower
with fossil electricity generation in many cases, we consider additionality of hydropower projects as
guestionable in the context of the CDM, especially for large hydropower.

4.6.4. Baseline emissions

Hydropower projects largely use the same methodological approaches for baseline emissions as
wind power plants, and hence the same conclusions apply with regard to different aspects of over-
or under-crediting. Few differences should be noted with regard to the emission impacts: Hydro-
power projects have, on average, somewhat higher upstream emissions for their construction (ap-
prox. 20 g CO.e/kWh related to the “infrastructure & supply chain emissions” according to (IPCC
2014)), which, however, are still lower than typical upstream emissions from fossil use in the base-
line. Thus, ignoring upstream emissions is still conservative. More importantly, the lifetime of hy-
dropower can be significantly longer than the maximum crediting period under the CDM (21 years),
which adds to the conservatism of the estimation of emission reductions for hydropower plants. In
this regard, over the plants' lifetime, overall emission reductions may be rather under-estimated
than over-estimated.

4.6.5. Other issues

In addition to baseline emissions, project CH, emissions ensuing from hydro reservoirs are consid-
ered under the CDM. The ACM0002 methodology uses the power density, which is defined as the
installed hydro capacity divided by the reservoir surface, as an indicator of whether CH, emissions
from reservoirs need to be considered. CDM projects with a power density below 4 W / m? are not
eligible and projects with a power density between 4 and 10 W / m? have to estimate methane
emissions, using a default emission factor of 90 g CO,e/kWh. According to (IPCC 2014), methane
emissions from “currently commercially available technologies” amount to 88 g CO,e/kWh, howev-
er, the bandwidth is quite large. However, according to (Fearnside 2015), the default emission fac-
tor of 90 g CO,e/kWh refers “only to bubbling and diffusion from the reservoir surface and” is an
underestimate “of hydropower impact because these values ignore the main sources of methane
release: the turbines and spillways”. Overall, he finds that “tropical hydroelectric dams themselves
emit more greenhouse gases than are recognized in CDM procedures”. It can therefore be con-
cluded that the current methodological rules under the CDM may lead to a potential underestima-
tion of methane emissions from hydropower.

|t has to be noted, however, that the range of operating hours and investment costs of hydro power plants depends quite strongly on

plant-specific conditions, for which reason the contribution of the CDM to overall profitability may be higher in some cases and lower
in others.
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4.6.6. Summary of findings

Adc_litio- e Common practice in many countries
nality o CERs have only a moderate impact on profitability
e In many cases competitive with fossil generation (LCOE)
Over- ¢ Methodological assumptions may lead to both over- and under-crediting; over the lifetime of
crediting the project, emission reductions are likely to be underestimated
Other ¢ Potentially significant methane emissions from reservoirs which may not be fully reflected
issues by CDM methodologies
4.6.7. Recommendations for reform of CDM rules

We recommend excluding large scale hydropower projects from being eligible under the CDM, due
to the overall questionable additionality. A similar recommendation is made by (Erickson et al.
2014), who, in an analysis of the net mitigation impact of the CDM conclude “that excluding large
scale power supply projects from the CDM could help increase the net mitigation impact of the
CDM, as well as steer investment towards projects that are truly dependent on CER revenues”. We
recommend that small-scale hydropower projects with significant technological or cost barriers®
may be allowed under the CDM.

With regard to the estimation of baseline emissions, our recommendations for wind power plants
(Section 4.5.7) also apply here. In addition, the provisions with regard to the estimation of methane
emission from hydropower should be revised to address the potentially significant magnitude of
these emissions.

4.7. Biomass power
4.7.1. Overview

CDM biomass power projects mainly use four methodologies.” According to the UNEP DTU
(2014), by the end of 2013, an overall biomass energy’* capacity of 8.5 GW was installed by pro-
jects using the CDM. The main contributors to this overall capacity are China (3.7 GW) and India
(2.1 GW), followed by Brazil (0.9 GW). The other 36 countries with CDM biomass projects account
for 1.8 GW of installed capacity in total.

Generally, data availability is not sufficient to judge the magnitude of biomass capacity installed
prior to the introduction of the CDM. Moreover, due to inconsistencies in the data, no meaningful
comparisons can be made between projects installed with and without the use of the CDM.

4.7.2. Potential CER volume

According to our own estimates, all registered CDM biomass power projects have the potential to
issue 0.36 billion CERs by the end of their respective crediting periods, of which 0.16 billion CERs
fall in the period from 2013 to 2020 (Table 2-1). CERs from biomass power account for about 3%
of the total CER issuance potential.

69

o The criteria need to be further specified. See also footnote 62.

ACMO0006, AM0015, AMS-I.C, AMS-I.D. It has to be noted, however, that the AM0015 methodology was only used for CDM projects
registered in the early phase of the CDM.

n Including different energy forms from biogenic sources.
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4.7.3. Additionality

For large-scale projects (according to ACM0006), the identification of the baseline scenario and the
demonstration of additionality are conducted in parallel.”

With regard to the investment analysis, due to the diversity of project types, no overall conclusions
can be drawn. Also, analysis available in the literature is quite limited, in contrast to wind and hy-
dropower. On average, the impact of CER revenues on the profitability of projects is with about
eight percentage points considerably larger than for wind or hydropower plants, making additionali-
ty claims more plausible (Section 2.4). The profitability of projects without CER revenues is, with an
average IRR of approx. 5%, also lower than for wind (approx. 7%) and hydro (approx. 8%). The
higher impact of the CDM is mostly due to the claiming of avoided methane emissions in many
projects, which significantly improves the profitability of CDM biomass projects.

The investment analysis, which is applied by many projects, involves considerable uncertainty due
to the variability of the biomass price, which strongly affects the profitability of biomass plants. In
addition, many countries have set up domestic support schemes in order to promote the increased
use of renewables, including ones for biomass power generation. In addition, biomass power is not
a completely new technology, but is rather based on the technology of thermal power plants in
general and has been used extensively in some industries and countries before (e.g. in the sugar
cane industry in Brazil), which indicates that the technology has been profitable in the past in some
instances. This is underpinned by the fact that biomass power features competitive levelized costs
of electricity in comparison to new fossil-fired power plants (IRENA 2015; ISE 2013).

Only a few scholars explicitly deal with the additionality of CDM biomass power projects. Stua
(2013) finds that, in the case of China, the national feed-in tariff made “most of the biomass-fuelled
power plants [cost-competitive] against [...] coal-fired plants”.

Overall, based on the information presented above, we cannot clearly conclude on the likelihood of
the additionality of biomass power plants.

4.7.4. Baseline emissions

As outlined in Section 4.7.2, the identification of the baseline scenario and the demonstration of
additionality are conducted in parallel, considering a wealth of different options.

One key requirement in methodologies for using biomass residues is that the biomass residues
would not be used in the absence of the project and would be left to decay (sometimes aerobically,
sometimes anaerobically also claiming CH,4 baseline emissions). This requirement is appropriate
and important due to potential competing uses for the biomass. If the biomass residues were used
in the absence of the project for other purposes, there may be no emission reductions, since the
diversion of biomass from one use to another due to the CDM may lead to increased emissions
elsewhere. If CDM projects only divert the use of biomass residues but do not result in more bio-
mass residues being collected which would otherwise decay, this may also lead to indirect land-
use change, i.e. due to the increased use of biomass (residues), previous demand may be covered
by drawing on biomass from other areas, thus leading to decreasing carbon stocks there.

Methodologies vary with regard to how they assess that the biomass residues are indeed ‘available
in abundance’ and that decay is a likely scenario. In older versions, the abundance of biomass
residues had to be monitored annually, while in newer versions this is only checked once at the
project start and at the renewal of the crediting period.

" For small-scale biomass projects, the same additionality rules as for wind power apply (Section 4.5.2).
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In general terms, there is an increasing demand of biomass for different uses (food, raw materials,
energy) worldwide. This means that biomass residues (in many cases) either already have or will
likely have a price in the future. As a consequence, the demonstration that biomass residues would
otherwise be (completely) left to decay needs to take current market developments into account.
For this reason, a regular checking of the abundance of biomass residues through monitoring may
be more appropriate than a simple check once at the project start.

Furthermore, in many cases, anaerobic decay of biomass is claimed by project developers. How-
ever, this assumption may be contested depending on the circumstances. For instance, if biomass
waste is spread on fields, biomass decay is rather aerobic than anaerobic, thus producing little or
no methane emissions. In many instances, the amount of methane emissions claimed appears
very large; it may be questionable whether truly anaerobic conditions prevail in the typical circum-
stances in which biomass residues are left to decay. We therefore conclude that the current ap-
proach of demonstrating the abundance of biomass residues may lead to a risk of over-crediting as
no adequate monitoring of availability of biomass residues is in place. In addition, exaggerated
claims of anaerobic decay of biomass may lead to further over-crediting.

With regard to the baseline emissions from displacing power plants in the grid, the same conclu-
sions apply as discussed in Section 4.5.4.

4.7.5. Other issues

No other issues were identified.

4.7.6. Summary of findings

Additio- o Significant impact of CER revenues on plant profitability due to claims of methane emission
nality reductions

e |n many cases competitive with fossil generation (LCOE)

e Support schemes exist

Over- o Demonstration that biomass is left to decay or available in abundance is only conducted
crediting once at the start of the project activity
e Risk of exaggerated claims of anaerobic decay
Otheris- e None
sues
4.7.7. Recommendations for reform of CDM rules

Due to our finding that the demonstration of abundance of biomass as well as of the claim that bi-
omass is left to decay (under potentially anaerobic conditions) is key for avoiding any over-
crediting of emissions, it is recommended that corresponding provisions in the applicable method-
ologies are reviewed, with a view to ensuring that this demonstration considers current trends of
biomass use and disposal and that any claims for anaerobic conditions of biomass decay are real-
istic. In particular, the monitoring of biomass abundance should be carried out more frequently
(e.g. annually).

4.8. Landfill gas
48.1. Overview

Decomposition of solid waste in landfills generates carbon dioxide (CO,) and methane (CH,). This
landfill gas can be captured and flared or captured and utilised for electricity production or as a
fuel. GHG emission reductions are achieved through the destruction of methane, and in the case of
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energy production, displacement of a more GHG-intensive energy source. Global estimates sug-
gest that 50 Mt of methane are generated annually from landfills (IPCC 2014).

The composition of landfill gas is usually approx. 50% CO, and 50% CH, (Hoornweg & Bhada-Tata
2012; US EPA 2013). It varies by climate and waste composition. In general, methane generation
increases in wetter versus arid climates and warmer versus cooler climates. Warmer climates in-
crease the growth of methane-producing bacteria (US EPA 2013). Waste composition with a high-
er percentage of organic material generates more methane and degrades more quickly (US EPA
2013). Waste in lower income countries often includes a higher percentage of organic material
than higher income countries (Hoornweg & Bhada-Tata 2012).

4.8.2. Potential CER volume

The potential to capture landfill gas varies by landfill management type. Gas collection rates can be
as high as 75% for basic landfills in which waste is compacted and covered and up to 85 - 95% for
engineered sanitary landfills whereby landfills are lined or capped to prevent leakage or contamina-
tion from the waste (US EPA 2013). Landfill management practices vary by region. While the ma-
jority of landfills in developed countries are engineered landfills, in developing countries mitigation
opportunities are more limited because the majority of landfills are basic landfills or open dumps
(US EPA 2013). In open dumpsites, decomposition is predominantly aerobic; as a result methane
generation rates are relatively low and gas recovery rates are limited (~10%) (US EPA 2013). Be-
cause there is often a high concentration of food waste and wet condition in developing country
sites, waste decays quickly and the methane gas is released quickly. As a result, mitigation activi-
ties to capture methane must be implemented on active open dumpsites, since after a lag of even
1-2 years most of the methane will have already been generated” (US EPA et al. 2012).

There are two primary landfill gas methodologies under the CDM. ACMO0001 is the consolidated
large-scale methodology and AMS-III.G is the small-scale methodology. As of 1 July 2015, there
were 364 registered landfill gas projects. Predominantly these are large-scale projects located in
Latin America and Asia/Pacific regions, though there are also projects in Africa, Europe/Central
Asia and the Middle East. Of the 364, 149 projects have issued a total of 69 million CERs. As of 1
August 2015, the average issuance success rate amounted to 58% (UNEP DTU 2015a).

4.8.3. Additionality

Prior to 2013, large-scale landfill gas projects assessed additionality according to the CDM “Com-
bined tool to identify the baseline scenario and demonstrate additionality”. This tool, similar to the
CDM ‘additionality tool’ requires that projects demonstrate that they are additional based on either
an investment or a barrier analysis, complemented by a common practice analysis. Similarly, prior
to 2014, small-scale projects applied the general guidelines or tool for small-scale activities. Most
projects used investment analysis to demonstrate additionality, predominantly benchmark analysis
or simple cost analysis (IGES 2014, similar to earlier results from Spalding-Fecher et al. 2012).

A standardized approach to additionality assessment was incorporated into Version 15 of
ACMO0001, eligible as of 8 November 2013, and version 9 of AMS-III.G, eligible as of 28 November
2014. This revision established a positive list for additionality of landfill gas projects. All landfill gas
projects are automatically considered additional if prior to the implementation of the project they
only vented or flared methane, and if under the project activity they either flare the methane, or use
methane to generate heat, or use the methane to generate power with a capacity of less than 10
MW. As of 1 May 2014, only one landfill gas project had been registered using this methodology

" While not applicable for the landfill gas methodology (ACMO0001), the rapid decay rates may have implications on the applicability of

the first order decay model used in the CDM “Tool to determine methane emissions avoided from dumping waste at a solid waste
disposal site” and included in the avoided landfilling via composting methodologies.
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Version 15, as shown in Figure 4-8. The CDM EB will review the validity of these standardized pro-
cedures after a three-year time period.

CDM projects can only claim emission reductions for methane capture that exceeds any applicable
regulations. In regions in which a regulation is in place but it can be demonstrated that it is not en-
forced, projects can still claim emission reductions for implementing the regulation. This has raised
concerns that enforcement may be discouraged by constituencies receiving CER revenues. One
such example is in the Philippines, where regulation has been established requiring gas capture
and destruction, but it has not been enforced. Concerns have been raised that CER revenue has
led to a pressure to discourage enforcement (Docena 2010).

Projects that capture and flare methane have no independent revenue source (US EPA et al.
2012). Flaring projects are therefore very likely to be additional. For projects using landfill gas for
energy generation, additionality seems likely. As shown in Section 2.4, the available data from
CDM projects indicates that the IRR is rather low without CER revenues (approx. 2.5-2.8% on av-
erage) but increase substantially with CER revenues (to approx. 16.6-18% on average). Indeed,
collection and flaring of landfill gas is not common practice in developing countries without carbon
finance, though it may be possible to implement projects economically where there are renewable
portfolio standards (RPS) or feed-in tariffs, to allow energy production revenue to cover costs and
provide capital investment for methane collection systems. For projects that supply heat, electricity,
or methane to natural gas pipelines, the price and revenue from energy generation are a primary
driver of the economics of the project. With economies of scale, the larger the landfill gas project,
the more energy can be generated and the more likely the project is profitable.

Overall there are no substantial concerns with the approach to assess additionality for large- and
small-scale landfill gas projects. The primary lingering concern is the potential for CDM projects to
discourage the implementation of regulations that require capture and destruction of landfill gas.
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Figure 4-8: Number of registered landfill gas projects by methodology
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4.8.4. Baseline emissions

The baseline scenario for ACM0001 and AMS-III.G is assumed to be the atmospheric release of
methane, unless capture and flaring is required by regulation or unless capture occurred to some
extent prior to the implementation of the project. Baseline emissions are determined based on the
amount of methane flared or used under the project activity (less any methane gas that was flared
under the baseline). The overall volume of emission reductions generated is based on the baseline
emissions minus any combustion efficiency losses and minus any methane that would have been
destroyed under the baseline via soil oxidation. ACM0001 considers four different cases for how to
account for regulation and existing landfill gas capture systems. These include no regulation/no
existing capture system, no regulation with existing capture, regulation without existing capture,
and regulation with existing capture. The small-scale methodology uses, in principle, the same
approach but is less specific; the baseline emissions must take into account the volume of landfill
gas required to be collected by regulation and the presence of pre-existing landfill gas collection
and combustion systems. The overall approach of estimating the baseline emissions based on the
amount of captured gas seems reasonable. However, there are concerns related to the default
assumptions for pre-existing systems and regulations, and the accounting for soil oxidation.

If a regulation requires the collection of landfill gas or if a landfill gas collection system was pre-
existing, but the regulation does not specify the amount to be collected or the historical amount
collected is not known precisely, then both methodologies assume that 20% of the amount cap-
tured under the project scenario would be captured in the baseline. The methodology explains that
this default value is based on assumptions that the capture efficiency of the project system is 50%
and under the baseline 20%, and that in the baseline the methane was flared using an open flare
with an efficiency of 50%. Despite the explanation, it remains unclear how the overall default value
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of 20% of project emissions is derived. While a 50% destruction efficiency for an open flare is con-
servative when considering project emissions, used in the context of baseline emissions it has the
potential to actually overestimate the emission reductions. The methodologies implicitly assume
that the CDM project captures five times the amount of methane than would be captured under a
regulation. This assumption seems rather optimistic and likely leads to a significant over-estimation
of emission reductions.

There are two types of soil oxidation that can occur at a landfill. Top-layer soil oxidation refers to
soil oxidation under baseline conditions when methane oxidizes as it passes through the top layers
of the landfill. The second type of oxidation can occur when additional air is introduced into the
landfill due to suction from the LFG capture system under the project scenario.

Early versions of ACM0001 and AMS-III.G did not account for these two effects. This likely led to
an overestimation of baseline emissions for projects that were registered up to version 11 of
ACMO0001 (valid until 25 July 2012) and up to version 7 of AMS-III.G (valid for registrations until 28
May 2013). This shortcoming was recognised and, in principle, addressed from version 12 of
ACMO0001 and version 8 of AMS-III.G onwards, by introducing a default factor for the amount of
methane that would oxidize in the baseline, using 10% for “managed solid waste disposal sites that
are covered with oxidizing material such as soil or compost” and 0 “for other types of solid waste
disposal sites”.

Concerns have been raised about the default values applied for the soil oxidation factor. Methane
oxidation in covered landfills occurs mainly through bacterial degradation, primarily by metha-
notroph bacteria, resulting in production of carbon dioxide, water, and biomass. The rate of oxida-
tion is influenced by a variety of physical factors, including different soil cover types (Chanton et al.
2009). Methane oxidation generally increases with temperature up to around 40°C and is also in-
fluenced by moisture, where either too dry or too wet conditions can inhibit methane oxidation
(Chanton et al. 2009; Spokas & Bogner 2011). Soil oxidation further depends on the type of soail
cover and the thickness of soil cover. Higher soil oxidation rates occur in landfills that are well
managed with a thick soil cover. In a study of landfills with similar operational characteristics in
different climate zones of the United States, methane oxidation was lowest in humid subtropical
regions and highest in arid regions (Chanton et al. 2011). This research suggests that for poorly
managed landfills in humid sub-tropical and tropical regions the soil oxidation rates may be very
low.

The IPCC sets default values for landfill cover methane oxidation are typically between 0% and
10% of generated CH, (IPCC 2006), possibly derived from one early study of a New Hampshire
landfill. The 2006 IPCC Guidelines for National Greenhouse Gas Inventories indicate that:

“The use of the oxidation value of 10% is justified for covered, well-managed solid waste disposal
sites to estimate both diffusion through the cap and escape by cracks/fissures. The use of an oxi-
dation value higher than 10%, should be clearly documented, referenced and supported by data
relevant to national circumstances.”

This highlights that the 2006 IPCC Guidelines consider a soil oxidation value of 10% as justified
only for covered and well-managed sites. However, more recent literature surveys and experi-
mental studies indicate that oxidation rates for covered landfills are higher, amounting on average
to approx. 30% (Chanton et al. 2009; Chanton et al. 2011), although the 2009 paper indicates that
the data may over-represent warmer conditions when oxidation rates would be higher.

Some stakeholders have raised concerns that the soil oxidation factor was not adjusted upwards in
the CDM methodologies when more recent research indicated that an average value of 30% may
be more representative (Chanton et al. 2009). However, the higher soil oxidation rates reported by
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(Chanton et al. 2009) may not be fully appropriate for the context of developing countries, given
that both an intermediate and final cap would have to be in place to a certain engineering standard.
In most developing countries, landfills are rarely well managed with a thick soil cover required for
this level of soil oxidation. This suggests that the higher soil oxidation rates may not be applicable
to the conditions for some CDM projects. Nevertheless, having a default factor for both managed
and unmanaged landfills avoids creating a disincentive for covering and managing landfills. The
use of the soil oxidation rates as a standard default for all projects runs the risk of underestimating
the volume of credits generated in some sub-tropical and tropical regions with unmanaged landfills
for which soil oxidation rates under the baseline would have been very low or zero.

4.8.5. Other issues

Stakeholders have commented in public submissions to the UNFCCC with regard to revisions of
ACMO00L1 that different types of perverse incentives can arise from landfill gas projects. Two main
perverse incentives can be of concern, which both lead to an over-estimation of emission reduc-
tions.

Firstly, project developers can have an incentive to store the waste in a manner that generates
more methane. For example, a ‘flat’ landfill with low methane generation potential could be
changed to store waste at a greater height. Moreover, project proponents can have an incentive to
maximise methane generation through other means, such as pulling water in the landfill to create
anaerobic conditions. On a site visit to a landfill gas project in China in 2005, engineers proudly
explained how they had found a way to generate more methane by stacking waste higher in one
section of the landfill rather than spreading it evenly across the landfill site. While this is just one
anecdotal example, there is reason to believe that some landfill projects may be altering manage-
ment practices to do so. Based on these observations, in 2012 more recent versions of both the
large- (version 13.0) and small-scale methodologies (version 8.0) included an applicability criterion
that excludes projects in which the management is changed in order to increase methane genera-
tion. However, verifying this requirement may be difficult in practice and it has not been included as
an explicit provision for DOEs to assess after the project implementation.

Secondly, there could be perverse incentives for policy makers and private actors not to engage in
recycling or other ways of preventing waste generation, as this could lower the potential for CDM
landfill gas projects. Similarly, there could also be perverse incentives to continue landfilling in-
stead of introducing other waste treatment methods (incineration, composting).

Public comments received on behalf of waste picker organizations have raised concerns that de-
velopment of a project limits access of waste pickers who, through the informal economy, contrib-
ute significantly to the recycling of materials (Global Alliance for Incenterator Alternatives, GAIA).
Project developers who were interviewed acknowledged that sites need to be secured for project
installation, to avoid having equipment tampered with or material stolen. For certain projects, in-
cluding examples in Latin America and Thailand, agreements have been made for waste pickers to
pick through waste before it is transferred into the secure site. However, in other cases there has
not been any cooperation between the project developers and waste pickers, which has resulted in
conflict and loss of livelihoods. There is evidence that the development of landfill gas projects is
limiting the access of waste pickers and thereby reducing the reuse and recycling of waste through
the informal economy. Given the success of collaborative agreements with waste pickers, this may
be a model which new projects should be required to incorporate.

Pursuing landfilling instead of other waste treatment methods, such as recycling, incineration or
composting, is likely to result in overall higher GHG emissions, even if the landfill gas is captured,
because landfill gas collection systems are not able to capture all of the methane. The CDM may
thus provide perverse incentives for policy makers or project owners to continue pursuing a waste
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treatment method that is more GHG-intensive. If in the absence of the CDM, other waste treatment
methods would be pursued, it would lead to an over-estimation of emission reductions.

Early versions of CDM methodologies did not include any provisions to address this issue. Regard-
ing the potential perverse incentive to reduce recycling, starting with version 12 of ACM0001, an
applicability criterion requires that “the implementation of the project activity does not reduce the
amount of organic waste that would be recycled in the absence of the project activity”. However,
there is no reference to how this should be assessed. Moreover, this applicability condition does
not address the broader concern that the CDM provides incentives to continue pursuing landfilling
and not composting or waste incineration. In public comments submitted by non-governmental
organisations, such as the GAIA, there have been calls for eligibility requirements that would allow
projects only on closed landfills in order to prevent the potential for this perverse incentive of reduc-
ing recycling and composting. Project developers argued that in developing country contexts, with
warmer climates and higher percentage of organics in the waste stream, the capture of methane
must take place while the landfill is actively being used, otherwise the methane will have already
been released once it is closed. This is in contrast to landfills in more temperate climates, where
methane production happens more slowly and where it is more common to develop a project at a
closed landfill.

Overall, there is reason to believe that landfill gas projects are contributing to perverse incentives
to manage landfills in ways that generate more methane and to reduce reuse and recycling or
avoid a shift towards compositing or waste incineration. In addition, it appears there are cases in
which project participants increase methane production — an issue which may deserve particular
attention in the validation and verification auditing processes.

4.8.6. Summary of findings

Additio- o Likely to be additional
nality

Over- o Default assumptions for the rate of methane captured under pre-existing collection systems
crediting or regulations are unjustified and have the potential to overestimate emission reductions
o Default soil oxidation rates may underestimate emission reductions for uncovered landfills
in humid sub-tropical and tropical regions with very low soil oxidation rates; nevertheless,
requiring the use of a default soil oxidation rate for baseline emissions avoids creating a
perverse incentive to avoid covering landfills
e Potential for perverse incentives for policy makers not to regulate landfills or enforcing regu-
lations in place
e Perverse incentives for project developers to manage landfills in ways that increase me-
thane generation

Other Perverse incentives for policy makers not to pursue less GHG-intensive waste treatment
issues methods, such as composting or incineration
e Some landfill gas projects exclude waste pickers and informal sector recycling, reducing
overall rates of reuse and recycling

4.8.7. Recommendations for reform of CDM rules

We recommend several revisions to the CDM landfill gas methodologies to address the potential
over-crediting, in particular the perverse incentives for both project owners and policy makers:

¢ Instead of applying one value for the soil oxidation factor to all projects, different values
could be applied to different regions based on the climatic conditions and practices in that
region.
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e The approach of the default factors used for estimating methane capture from pre-existing
collection system or landfills with regulations should be revisited. Assumptions in the default
factor could be revised to be more conservative by assuming that more (rather than less)
methane was captured and destroyed.

¢ Include specific requirements for DOEs to verify that the landfilling practice was not
changed with a view to generating more methane.

e To avoid the reduction in recycling by excluding waste pickers access to the site, the meth-
odology could be revised to be more specific about how projects should provide waste
pickers with access to solid waste before it is deposited in the secure dumpsite.

e Given the long-term need to transition away from landfilling and increase composting and
recycling, there could be a sunset clause considered for CDM landfill projects.

4.9. Coal mine methane
49.1. Overview

Methane is stored within coal as part of the coal formation process. During coal mining activities
some of the methane is released. The build-up of methane in coal mines creates a potential explo-
sive hazard and efforts before, during, and after mining are taken to reduce the safety risk by re-
leasing methane into the atmosphere. Methane released from coal mines makes up approx. 8% of
global anthropogenic methane emissions (Global Methane Initiative 2011). Methane originating in
coal seams that is drained prior to mining is known as coal bed methane (CBM). Through a pro-
cess of pre-mining drainage, this methane can be extracted to reduce the safety risk. During coal
mining, methane can be vented from coal mines, which is known as ventilation air methane (VAM).
After mining has ceased, methane can be extracted, which is known as post mining or post drain-
age coal mine methane (CMM). Coal mine methane projects involve installation of control technol-
ogies to collect and destroy and/or utilise methane from existing and abandoned mines, instead of
releasing it to the atmosphere. Under the ACM0008 methodology of the CDM, capturing methane
is eligible from pre-mining via underground boreholes and surface drainage of CBM, during mining
from VAM that would normally be vented, as well as post mining from abandoned/decommissioned
mines.

49.2. Potential CER volume

Of the 84 CMM projects that have been registered under the CDM, all are located in China, except
for one project in Mexico. Projects from other countries, including India, Indonesia, Philippines and
South Africa have been submitted to the UNFCCC but not registered.” As of 1 May 2014, 34 mil-
lion CERs have been issued from 37 projects located in China. The total volume of credits ex-
pected from the credit start dates up to 2020 is 170 million CERs (Section 2.3).

The best conditions for CMM projects are deep coal mines with high methane concentrations. Un-
der these conditions, methane is concentrated and easy to collect. For geographic and regulatory
reasons, coal mines in China have been well suited for CMM projects to date. In India, for exam-
ple, most coal mines are surface mines, where methane concentrations are lower and it is harder
to collect the methane. Another barrier in India is national regulation that divides permits for using
coal and gas. This means that coal mines do not have a permit to utilise the methane gas generat-
ed and would be unable to authorise a CMM project. A CMM project would require an additional
permit process, an added administrative barrier.

™ There are two projects under validation from India and one from the Philippines. Projects in Indonesia and South Africa have had

their validation terminated or validation replaced.
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4.9.3. Additionality

All of the registered CMM projects use the large-scale ACM0008 methodology. The most recent
ACMO0008 Version 8 requires use of the “Combined tool to identify the baseline scenario and
demonstrate additionality” and provides further guidance on the application of the tool in the con-
text of CMM projects. As of May 2014, no projects had been registered under version 8, which was
approved in February 2014. The majority of projects are registered under versions 6 and 7. In
these prior versions, the CDM additionality tool was applied, and a separate procedure was used
to select the baseline scenario. Starting with version 6, the methodology was changed to allow for
benchmark analysis as part of investment analysis for projects where no investment would occur in
the baseline scenario.

Most CDM CMM projects apply a benchmark analysis to demonstrate additionality, as shown in
Table 4-4. Benchmark analysis compares the financial performance of the project, often expressed
as IRR, to a relevant benchmark or investment ‘hurdle rate’. In contrast to some other project
types, CER revenue for CMM projects does make up a large portion of the return on investment on
capital expenditures for projects. According to information from PDDs, the IRR without CER reve-
nue is approx. 2% on average and increases to approx. 28% with CER revenues, the largest in-
crease among all project types (Section 2.4). When we derive a simple indicator that puts the capi-
tal investment in relation to the number of CERs generated over ten years, as referenced in Sec-
tion 2.4 in this report, we find an average ratio of about USD 4 / CER for all CMM projects. These
calculations show that CMM projects have a high likelihood of additionality. They support reports
from technical experts and project developers that abatement costs for CMM co-generation plants
are approximately USD 3 - 5 per tCO, during 10 years of operation. Other reports indicate that
CMM projects are usually not economically viable; according to United Nations (2010) power gen-
eration from CMM only becomes economically viable for coal mines with very large methane
sources exceeding 20 m®/t (United Nations 2010).

Table 4-4: Additionality approaches used by CDM CMM project activities

Additionality approach Numper of Average Annual
project CERs (1,000)
Benchmark Analysis 76 33,465
Investment Comparison Analysis 4 1,557
Investment Comparison Analysis and Benchmark Analysis 1 266
Simple Cost Analysis 4 1,883

Sources: IGES 2014

A high likelihood of additionality is also supported by observation of common practice in the sector.
Coal mines are very averse to having any combustion on-site. Combustion of any kind increases
the potential risk of a methane gas explosion. Venting methane is the safest approach to avoid
combustion, and miners and management are very familiar with this approach. Coal mine opera-
tors are generally averse to having a methane combustion system onsite as a result in order to
avoid the risk of mine closures due to concerns around worker safety. Global Methane Initiative
staff reported that in China, prior to the presence of the carbon market, efforts by the Global Me-
thane Initiative were wholly unsuccessful in implementing CMM projects. No pilot projects or spon-
sored projects were able to get off the ground. Technical barriers were significant and persistent.
The equipment used was unable to cope with the difficulties of the coal mine system, including the
concentrations of volatile methane and the gas volumes. Only with the revenue from CERs were
there sufficient incentives to develop technologies that worked well for these conditions. Now, in
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China, it has become common practice for large coal mines to capture methane with revenue from
a CDM project. As of 2014, there were still 2 projects in China at the validation stage; however
since the technology for developing CMM projects in China is now proven, it can no longer be
claimed to be first of its kind or a technology barrier. Although the CMM projects have become
common practice, this has only been the case with CDM revenue. Overall, the risk for non-
additionality is low for VAM projects.

494, Baseline emissions

Baseline emissions are calculated as the sum of CO, emissions from destruction of methane that
would occur in the baseline scenario, emissions from the production of power, heat, or use of gas
replaced by the project activity, and release of methane into the atmosphere that is avoided by the
project activity. The baseline scenario is selected based on an examination of all the options that
are technically feasible and comply with applicable regulations and elimination of all baseline sce-
nario alternatives that face prohibitive investment, technological and/or prevailing practice barriers.

There is some concern that mines may take part in marginally more pre-mining drainage than they
would have done without incentives from the CDM; however, the drained methane would likely
have been emitted upon mining (and likely would have been emitted through ventilation later on).
So these concerns seem limited, given that there are provisions in the methodology that emission
reductions may only be credited once mining starts, ensuring that CERs are not issued in cases in
which mining may not have occurred under the baseline. Our review has not identified any other
concerns related to the determination of baseline emissions.

4.9.5. Other issues

The methodology includes a requirement that methane collection must exceed that which is re-
quired by applicable regulations, with the exception of cases in which it can be shown that the reg-
ulation is not enforced. A regulation was put in place in China requiring that methane captured from
coal mines that exceeds 30% methane concentration must be captured and used. It has been sug-
gested by project proponents that the Chinese government actually put this regulation in place as a
result of the success of the CDM, to support the use of CDM financing to capture methane as best
practice and to stimulate more CDM project development. However, interpretations vary and it has
led to questions around the additionality of projects and whether or not they would have been re-
qguired by regulation. As a consequence, project developers focused on projects where the me-
thane concentration was below 30%. These projects would be avoided for safety reasons in North
America or Europe, because this gets close to the explosive range of methane concentrations of
15-25%. It is better practice and safer to improve the capture rate and increase the concentration
of methane, however this could run the risk of exceeding the 30% concentration regulatory re-
guirement in China, and hence not meeting the CDM additionality requirements. This raises the
risk of perverse incentives for project developers to diluting methane gas to reduce the concentra-
tion below 30% in order to be eligible for the CDM. However, no evidence is available whether this
happened.
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4.9.6. Summary of findings

Additio- e Likely to be additional
nality o CDM revenue makes up a large portion of return on capital investment
e Technology for CMM in China is now well demonstrated, no longer technical barriers

Over- ¢ Potential concerns regarding increased mining and/or pre drainage of coal mine methane
crediting but no evidence whether or not this occurs

Other o Potential perverse incentives to dilute methane in order to avoid that abatement is required
issues by regulations

4.9.7. Recommendations for reform of CDM rules

There are no recommendations regarding reforming the CDM rules for CMM projects. Further in-
vestigation of China’s regulations for methane capture are warranted to ensure that perverse in-
centives are avoided.

4.10. Waste heat recovery
4.10.1. Overview

Waste heat utilization includes generally energy efficiency measures, where the thermal content of
hot waste gases that would be vented in the absence of the CDM project activity is used for heat-
ing purposes, replacing fossil fuel use. For example, hot exhaust gases from cement kilns can be
used to pre-heat the raw material before entering into the kiln.

A related category of projects is waste gas utilization where the calorific value of waste gases that
contain a certain fraction of hydrocarbons or hydrogen that would be flared in the absence of the
CDM project activity is used to replace regular fossil fuels. For example, waste gases with a high
content of carbon monoxide and hydrogen can be used as fuel for steam production in industry.
This second project category has similar features than the ‘thermal’ recovery of waste gases, but
the present chapter focusses on the first category.

4.10.2. Potential CER volume

According to our own estimates, registered CDM projects have the potential to issue 0.35 billion
CERs by the end of their respective crediting periods, of which 0.22 billion CERs fall in the period
from 2013 to 2020 (Table 2-1). CERs from these projects account for about 2.5% of the total CER
issuance potential.

4.10.3. Additionality

The methodologies for waste heat utilization (AM58, AM66, AM95, AM98, ACM12, AMS-Il.I., AMS-
l.P.AMS-III.Q., AMS-III.BI.) generally use standard CDM additionality tests based on barrier
and/or investment analysis.

The general issue with this project type is that the use of waste heat is a standard practice in many
integrated industrial facilities, in particular where energy costs represent a larger fraction of produc-
tion costs such as in cement production, refineries, iron and steel and chemicals. However, the
extent of the use of waste heat and energy efficiency may vary significantly even within a country,
as energy costs, financial resources and engineering and management skills may differ between
sectors and plants. While one steel plant may define its competitive edge in systematically using all
waste heat and reducing heat loss along the steelmaking process because of competitive steel
markets and relatively high fuel costs, a refinery plant may vent significant amounts of waste heat
and experience severe heat losses all over the refinery because its cost of fuel is very low.
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In the use of investment analysis for demonstrating additionality for waste heat recovery projects
involves several uncertainties: the highest uncertainties are in the in the assumptions on future fuel
prices which show high variability over time (Figure 2-4 to Figure 2-6). In addition, the considerable
uncertainties in investment cost for equipment and construction and the often uncertain impact of
the considered measure on efficiency makes it difficult to objectively determine the profitability of
the measure and the relevant hurdle rate (Section 3.2).

For projects implemented in existing plants, the methodologies require demonstrating that the
waste heat or gas has been flared/vented at least three years before the project implementation.
This is an important safeguard to assure at least some degree of additionality.

Some methodologies, such as ACM0012, also allow waste heat recovery projects in greenfield
plants. This is very problematic, as it is very difficult to demonstrate that the waste heat utilization
would not have been implemented in the absence of the CDM (Section 3.2). The methodology
ACMO0012 (V.5) provides for two options for demonstration additionality in the case of greenfield
plants. Option 1 requires to identify similar plants; the project is deemed as additional “if more than
80 per cent of the analyzed facilities in the list do not use waste energy, it can be decided that the
proposed Greenfield facility also would have wasted the energy in the absence of waste energy
recovery CDM project”. While the methodology tries to be descriptive on how to identify baseline
waste energy use, there remain large uncertainties and most importantly, data on the degree of
waste energy usage in plants from competitors may be very difficult to obtain. Under option 2, pro-
ject participants can submit a (hypothetical) alternative design without or with a lower level of waste
heat recovery and demonstrate using investment analysis that the alternative design would be the
baseline scenario for the waste energy generated in the greenfield facility. Given the high uncer-
tainties in price data and hypothetical level of waste heat utilization in the absence of the CDM, this
leads to significant risks of hon-additionality.

The economic impact of CERs on the profitability of the waste heat recovery project is usually ra-
ther small compared to related fuel cost saving. l.e. a change in fuel costs of a few percent may
have the same impact as the CER revenues (Sections 2.4 and 3.2).

Overall, the risk for non-additionality of greenfield plants seems higher than for existing plants,
where the requirement for a minimum of three years of generation of waste heat prior to the start of
operation of the CDM project has to be demonstrated.

4.10.4. Baseline emissions

Baseline emissions are usually derived from the amount of waste heat used in the project case. It
is assumed, that this heat would be generated by fossil fuels in the baseline scenario.

However, even though the methodologies for existing facilities require demonstrating that the
waste heat or gas has been flared/vented at least three years before the project implementation, in
practice it may be very difficult to rule out that waste heat has not been used in some form in exist-
ing facilities before project implementation, which may inflate baseline emissions.

Also, waste heat recovery may lead to a different operation of the plant than in the baseline sce-
nario. For example, if waste heat is used for pre-heating of a product, the plant may be run in such
a way that more waste heat is generated to assure a certain temperature level of the pre-heated
product, which leads to a higher fuel consumption in the boiler generating the waste heat. There-
fore the amount of heat wasted in the baseline may be overestimated. Moreover, baseline usually
do not capture any other autonomous energy efficiency improvements that might be implemented
in the absence of the project.
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In greenfield projects, the emission reduction is based on the difference in emissions in modelling a
baseline and project scenario. The models build on many assumptions that are difficult to validate
objectively. The results are therefore prone to high uncertainty and may lead to over-crediting.

Lastly, the methodologies do not consider emission reductions from the reduction in upstream
emissions (such as from the production of natural gas or coal) which leads to a slight under-
crediting, if upstream emissions occur in a non-annex | country.

4.10.5. Otherissues

None.

4.10.6. Summary of findings

Additio- e CER revenues are very small compared to cost reduction from fuel savings
nality e Ex-ante estimation of key parameters including investment costs and fuel savings has large
uncertainties
e Waste heat recovery is common practice in many countries and sectors (though not in all)

Over- ¢ In existing facilities: It is very difficult to rule out that waste heat has not been used in some
crediting form before project implementation, which may inflate baseline emissions
¢ In greenfield projects: Modelling of amount of waste heat lost in baseline is subject to very
high uncertainties.
o Waste heat recovery may lead to a different operation of the plant than in the baseline
case, e.g. to assure a certain temperature level of the heat medium or to NCV level of
waste gas, therefore the amount of gas wasted in the baseline may be overestimated

Otheris- e None
sues

4.10.7. Recommendations for reform of CDM rules

Waste heat recovery is standard practice in many energy intensive industrial sectors, though there
exist barriers to the implementation of waste to energy measures. The high uncertainty in addition-
ality demonstration make it less suitable for the CDM, the project type may be taken out of the
CDM or restricted to cases with clear additionality demonstration, e.g. of a very low uptake of
waste heat recovery can be demonstrated in a specific industrial sector. We recommend that op-
tion 1 in Appendix 1 of ACM0012 be maintained as it provides a more objective way of assessing
the practice in the sector and country and that option 2 not be used.

4.11. Fossil fuel switch
411.1. Overview

Fossil fuel switch includes the switching from a fuel with higher carbon intensity (such as coal or
petroleum) to a fossil fuel with lower carbon intensity (such as natural gas) in the generation of
heat for industrial processes or in power plants. In this section we do not consider switching from
fossil fuels to biomass. Methodologies are for existing installations only (e.g. ACM0009, ACM0011,
AMS-IIILAH., AMS-IIILAN) or for both existing and greenfield installations (AMS-IIl.B and AMS-
IIILAG — power only).

411.2. Potential CER volume

According to our own estimates, registered CDM wind power projects have the potential to issue
0.46 billion CERs by the end of their respective crediting periods, of which 0.23 billion CERs fall in
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the period from 2013 to 2020 (Table 2-1). CERs from wind power account for about 3.3% of the
total CER issuance potential.

4.11.3.

Both fossil fuels with higher carbon intensity such as hard coal, lignite or fuel oil and fuels with low-
er carbon intensity such as natural gas are widely used in stationary installations in energy and
manufacturing industries as well as in the buildings sector. In existing facilities, the choice of fuel is
often determined by the existing fuel, because fuel changes may be costly, though there are also
multi-fuel systems. In greenfield plants, the fuel choice usually depends on the economic viability of
each fuel option.

Additionality

Table 4-5: Examples of differences in characteristics between the use of coal and
fuel oil compared to natural gas
Hard coal, lignite . Considered in
Characteristics (fuel with high carbon Natural gas (fgel W'.th lower investment
. . carbon intensity) .
intensity) analysis
Initial investment for burner/ Higher LowerY Yes
boilers etc.
Fuel cost per energy unit Lower Higher Yes
Non-fuel operation costs Higher e ower yes o
Flexibility in operation? Lower Higher No
Means of distribution to end- Vehicle-based: by trucks, Network based: No
user train i.e. requires access by distribution lines®
roads or rails
Price building mechanisms In many countries based on In many countries price is No
world market price based on local long term
contracts, often taking into
account a price index, e.qg.
based on oil price
Dependence on specific Lower Higher No
SUpPer o U SO SO
Compliance with local air More difficult: Coal based Less difficult: Natural gas No
quality standards (if any) furnaces may require based furnaces have generally
expensive exhaust cleaning | lower air pollutant emission
systems levels?
Need of space for local fuel Yes No® No
storage
Notes: Y This is the case if the (higher) investment for distribution lines necessary to connect to the natural gas grid is borne by a
different entity, e.g. the natural gas supplier. In case of LNG initial investment costs may be somewhat higher for LNG ter-
minals, local storage facilities etc. 2 E.g. shorter time lag to start-up operation of power plant if dispatching system in a grid
requires more power. ¥ Or Vehicle based in case of LNG. * Please note that this may hold true even though local air quality
standards may be stricter for natural gas than for coal-based systems. * Except for LNG.
Sources:  Author’s own research

The large-scale methodologies ACM0009 and ACMO0011 require an investment analysis for
demonstrating additionality, a barrier analysis (Section 3.2) is not deemed sufficient.”” This makes
sense as the economic viability may be seen as one of the key aspects when deciding on a specif-
ic fuel. Requiring investment analysis may reduce the risk of non-additionality, because using this

S Though e.g. ACMO0009 allows for the additionality to be proven by claiming ,prohibitive barriers” for the project (natural gas) scenario
applying step 3 of the additionality tool.
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test may be more difficult in the case of very lucrative fuel switches (e.g. if cheap natural gas be-
comes newly available in a project site).

In general, fuel prices per energy unit are generally lower for coal than for natural gas. This is off-
set to a certain degree by higher initial investment and non-fuel operation costs for coal furnaces
(Table 4-5). However, while the investment analysis takes these cost factors into account, there
could be other factors that may lead to the choice of natural gas as a fuel, even though it may be
economically somewhat less attractive than lignite or hard coal.

An issue that contributes to the high uncertainty in investment analysis are the assumptions made
about future developments of fuel prices. In the investment analysis, the fossil fuel switch method-
ologies allow to choose between (i) keeping fuel prices at present levels for future years, or (ii) to
use future prices that “have to be substantiated by a public and official publication from a govern-
mental body or an intergovernmental institution” (ACM0009 V.5, Section 5.2.4).

For small-scale projects, however, the barrier analysis is deemed sufficient, which may considera-
bly increase the risk of non-additionality (Section 3.3). This risk is only somewhat mitigated by
some small-scale methodologies requiring that the CDM project involves at least some capital in-
vestments’®, ruling out projects where fuel switch can be carried out without any investment in ad-
ditional fuel switching equipment, e.g. in natural gas burners. Still, small-scale fuel switching meth-
odologies have the full set of issues that have been identified for barrier analysis (Section 3.3).

In addition, similar to other energy related project types, with fuel switch projects CER revenues
are very small compared to typical fluctuations of price differences between fuels (dark-spark
spread), which increases the risk of non-additionality.

411.4. Baseline emissions

The exploitation, transport, processing and distribution of fossil fuels results in upstream emissions,
many of which may originate in non-Annex | countries. In most CDM project types, the amount of
fossil fuel used is reduced with the project; therefore, it may be assumed that also upstream emis-
sions are reduced. As a conservative simplification, the relevant methodologies usually do not con-
sider upstream emissions. In the case of fossil fuel switch, however, upstream emissions from fos-
sil fuels could either increase or decrease. In general, upstream emissions from natural gas tend to
be higher than upstream emissions from lignite, hard coal or fuel oil (depending on source of fuel).

With fuel switch activities the amount of fuel used in terms of energy content remains more or less
constant (or may slightly be reduced because of higher efficiency of natural gas burners). Because
of the potentially higher upstream emissions of natural gas, switching from coal/oil to natural gas
may result in an increase in upstream emissions, the so-called ‘upstream leakage’ emissions. For
this reason, CDM methodologies for fossil fuel switch projects consider upstream emissions.

The procedures for estimating upstream emissions are included in the methodological Tool “Up-
stream leakage emissions associated with fossil fuel use” (V.1, EB69 Annex12). The tool allows
project developers to use default values for upstream emissions or to come forward with their own
values derived from relevant data. The default values have been substantially revised with the tool
(e.g. from the values included in Table 3 of methodology ACM0009 V.4 (EB68 Annex 12)).

For instance, according to the latest version of the tool, default upstream emissions values from
natural gas are 2.9 tCO,/TJ, based on data from the US. This is comparable to the 2.6 tCO,/TJ

" For example, as in the applicability requirements of small-scale methodology AMS-III.B (V.18): “The methodology is limited to fuel

switching measures which require capital investments. Examples of capital investment include creating infrastructure required to
use project fuel or retrofitting existing installations.”
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(105 tCH4/PJ; total) default upstream emissions in Western Europe in ACM0009 V.4 (based on
IPCC), but is much lower than in e.g. the former values for Eastern Europe and former Soviet Un-
ion (23 tCO,/TJ) or Rest of the World (7.4 tCO,/TJ).

Also, the revised aggregated default values for natural gas (Table 1 in the tool) of 2.9 appears
much lower than the sum of the default values for the different elements in the upstream chain of
natural gas (Table 3 in the tool), including exploration and production (3.4 tCO,/TJ), processing
(4 tCO,/TJ), storage (1.6) and distribution (2.2). The latter are all based on the US Department of
Energy’s GREET model, which may not necessarily be representative for upstream emissions of
natural gas in developing countries.

With this, the revised values become comparable to those from (underground) coal. It is unclear
whether this is a reasonable assumption or an artefact because of the origin of the natural gas up-
stream emissions data. If the values in the upstream tool are not conservative, i.e. provide too low
default values for natural gas upstream emissions, this would lead to an increased risk of over-
crediting of fuel switch projects.

An additional issue is the assumptions for the default values on the share of upstream emissions
that are covered by caps of Annex-I countries — and how effective these caps are in limiting up-
stream emissions.

Table 4-6: Default emission factors for upstream emissions for different types of
fuels reproduced from upstream tool (Version 01.0.0)

Fossil fuel Default emission
ossil fuel type x factor (tCO,e/TJ)

Natural Gas (NG) 2.9

Natural Gas Liquids (NGL) 2.2

Liquefied Natural Gas (LNG) 16.2

Compressed Natural Gas (CNG) 10

Light Fuel Oil (Diesel) 16.7

Heaw Fuel Oil (Bunker or Marine TYPE) e 94

Gasoline 13.5

Kerosene (household and aviation) 8.5

LPG (including butane and propane) 8.7

Coal/lignite (unknown  Lignite 2.9

mine location(s) or Surface mine, or any other situation 2.8

coal/lignite not 100% Underground (100% source) 10.4

Coall/lignite (coal/lignite Lignite 6

100% sourced from Surface mine, or any other situation 5.8

within host country) Underground (100% source) 21.4

Notes: The detailed table 3 in tool does not seem to provide data for conventional NG upstream emissions.

Sources:  EB69, Annex 12, https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-15-v1.pdf
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Table 4-7: Former default emission factors for upstream emissions for different
types of fuels
Default Reference for the underlying emission
Activity Unit emission factor range in Volume 3 of the 1996
factor  Revised IPCC Guidelines
Coal
Underground mining t CH4 / kt coal 13.4 Equations 1 and 4, p. 1.105 and 1.110
Surface mining t CH4 / kt coal 0.8 Equations 2 and 4, p.1.108 and 1.110
Qil
Production tCH4 /PJ 25 Tables 1-60 to 1-64, p. 1.129 - 1.131
Transport, refining and storage tCH4/PJ 1.6 Tables 1-60 to 1-64, p. 1.129 - 1.131
Total tCH4/PJ 4.1
Natural gas
USA and Canada
Production tCH4 /PJ 72 Table 1-60, p. 1.129
Processing, transport and distribution tCH4/PJ 88 Table 1-80, p. 1.129
Total tCH4 /PJ 160
Eastern Europe and former USSR
Production tCH4 /PJ 393 Table 1-61, p. 1.129
Processing, transport and distribution tCH4/PJ 528 Table 1-81, p. 1.129
Total tCH4/PJ 921
Western Europe
Production tCH4 /PJ 21 Table 1-62, p. 1.130
Processing, transport and distribution tCH4/PJ 85 Table 1-82, p. 1.130
Total tCH4/PJ 105
Other oil exporting countries / Rest of world
Production tCH4/PJ 68 Table 1-83 and 1-64, p. 1.130 and 1.131
Processing, transport and distribution tCH4/PJ 228 Table 1-83 and 1-64, p. 1.130 and 1.131
Total tCH4/PJ 296
Note: The emission factors in this table have been derived from IPCC default Tier 1 emission factors provided in Volume 3 of the 1996 Revised
IPCC Guidelines, by calculating the average of the provided default emission factor range.

Sources: EB68 Annex 12, ACMO0009, V.4, Table 3, http://cdm.unfccc.int/filestorage/r/t/AM217TAOIGRCUSQDBOJLNHK6PY1ZOW E.pdf
[eb68_repanl2.pdf?t=Z0p8bzJ3YNEXIDBVPW pbmgO_ k-sMZsZIsolqg
4,11.5. Other issues
None.
4.11.6. Summary of findings
Additio- e Small-scale methodologies for fuel switching do not require investment analysis but may
nality build only on barrier analysis, which provides a high risk for non-additionality
e Evenin large scale methodologies, modelling of fuel choice depends not only on prices, but
also on availability/reliability, need for diversification, and operational needs (e.g. NG power
plants for covering peak demand); this may imply that the investment analysis may not be
sufficient to determining additionality
e CER revenues are very small compared to typical fluctuations of the price difference be-
tween fuels (dark-spark spread)
Over_-_ e Upstream emissions need to be taken into account, but with the revised default values of
crediting the tool they may not be addressed in an adequate way anymore
Otheris- e None
sues
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4.11.7. Recommendations for reform of CDM rules

In sum, the revision of upstream default values as documented in the tool practically eliminates the
consideration of upstream emission in a fuel switch e.g. from (underground) coal to natural gas.
The assumptions behind the revisions (mostly data from the US may not be representative for the
situation with natural gas used in developing countries and require urgent independent analysis
and revision.

4.12. Efficient cook stoves
4.12.1. Overview

Under the CDM, there are two methodologies applicable to efficient cook stoves. AMS-II.G’" ap-
plies to cases where inefficient existing cook stoves are replaced by improved-efficiency cook
stoves to reduce the demand for non-renewable biomass. AMS-I.E" applies to cases where a re-
newable technology, such as biogas or solar cookers, is introduced to displace existing cook stoves
using non-renewable biomass. The number of projects has increased quickly since the introduction of
these methodologies in 2008/2009. Most notably the introduction of PoAs, enabling multiple project
activities to be registered through a single approval process, has lowered the transaction costs and
increased scalability for projects like efficient cook stoves.

4.12.2. Potential CER Volume

As of 1 July 2015, a total of 102 cook stove projects have been registered under the CDM, 37 as
individual CDM project activities and 65 as PoAs (along with a total of 180 individual CDM Program
Activities (CPAS)).

Table 4-8: Number of efficient cook stove single CDM project activities by country

Number of CDM  Annual CERs Avg. CERS per

Country project activites (2,000) CDM project
' activity (1,000)

China 1 12 12
India 29 469 16
Lesotho 1 34 34
Malawi 2 71 35
Mozambique 1 192 192
Nepal 1 20 20
Nigeria 1 31 31
Zambia 1 130 130
Total 37 960

Sources: UNEP DTU 2015a

Project activity under the CDM peaked in 2012 and dropped sharply in 2013. As of 1 July 2015,
single CDM cook stove projects are mostly located in the Asia and Pacific regions (Table 4-8),
while component project activities developed under PoAs are predominantly located in Africa, as
shown in Table 4-9. The annual volume of CERs estimated by project developers from PoA pro-
jects is 9.2 million, nearly 10 times the annual volume of CERs projected from single CDM project

™ AMS-ILG.: Energy efficiency measures in thermal applications of non-renewable biomass, https://cdm.unfccc.int/methodologies/DB/

UFEM2QB70KEFMW LVO7LIN8XD102RKHEK.
AMS-L.E.: Switch from non-renewable biomass for thermal applications by the user, https://cdm.unfccc.int/methodologies/DB/
O799FUSXYGECUSN22G84U5SBXJVM6S.

78
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activities of 0.96 million. Many of the registered PoAs have only 1 or a few CPAs associated with
them (Table 4-9), so there is potential to scale up CPAs in these cases. In Bangladesh and Mada-
gascar, many individual CPAs have already been developed under the one PoA registered in each
of these countries (Table 4-9).

Table 4-9:  Number of efficient cook stove PoAs and CERs by country and meth-

odology
Country Number Annual CPAs Annual CERs/
of PoAs CERs (1,000) per PoA CPA (1,000)

Bangladesh 1 543 11 49
Burkina Faso 2 68 1 68
Burundi 2 452 4 113
China 1 10 1 10
Congo DR 3 124 1 124
Cote d'lvoire 2 160 2 80
El Salvador 2 90 1 90
Ethiopia 3 201 2 121
Ghana 2 377 4 108
Guatemala 1 43 1 43
Haiti 2 68 1 68
Honduras 1 34 1 34
India 5 543 2 302
Kenya 4 319 2 159
Madagascar 1 4,198 59 71
Malawi 6 299 1 257
Mali 1 33 1 33
Mexico 1 40 1 40
Mozambique 1 28 1 28
Myanmar 1 43 1 43
Nepal 4 204 2 136
Nigeria 2 226 4 56
Rwanda 3 229 2 114
Senegal 3 209 1 209
South Africa 1 32 1 32
Tanzania 1 63 1 63
Togo 3 48 144
Uganda 3 265 2 132
Zambia 3 345 3 129
AMS-L.E 7 4,657 9 509
AMS-II.G 57 4,535 2 2,371
AMS-L.E + AMS II.G 1 100 1 100
Total 65 9,292

Sources: UNEP DTU 2015a

4.12.3. Additionality

Improved cook stove methodologies under the CDM fall under one of two types: improved energy
efficiency (AMS-II.G) or fuel switching to renewable energy (AMS-I.E). Under both methodologies
projects must apply the CDM “Guidelines on the demonstrating of additionality of SSC project ac-
tivities” (Methodological Tool: Demonstration of additionality of small-scale project activities. Ver-
sion 10.0). Following these CDM guidelines, projects using either of these methodologies are on
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the positive list of project types and automatically considered additional so long as each unit is no
larger than 5% of the small-scale CDM threshold (750 kW installed capacity or 3000MWh energy
savings per year or 3,000 metric tons emission reductions per year), and end users are house-
holds/communities.

Lambe et al. (2015) reviewed PDDs for cook stove projects in Kenya and India. Although projects
are considered automatically additional and were thus not required to document barriers, the study
found that several did include a discussion of barriers in the PDDs. The most-cited barrier was
household poverty, which makes improved stoves unaffordable. The study found that several
PDDs for projects in Kenya include simple cost analysis to assess the ability of households to pur-
chase an efficient cook stove based on their income and their costs for food and fuel; the calcula-
tions suggest that households would need to save 22-30% of their remaining income for a year to
purchase a stove. This claim was supported in the pricing models the authors found used by pro-
jects in rural areas, which nearly exclusively distributed stoves for a free or subsidized price. In an
urban setting, the study found that many projects were selling stoves at the retail price with micro-
finance options. The study noted that these PDDs suggest that since urban households are al-
ready purchasing charcoal, they have an incentive to buy an improved cook stove to reduce their
fuel costs. The study authors also found that many projects also cited the lack of access to credit
for working capital, low profit margins, high upfront capital costs, lack of sufficient consumer out-
reach and support for program operations, reduced consumer demand resulting from failure of past
efforts, need for ongoing improvement and modifications of stoves to suit user needs as barriers to
project implementation.

Lambe et al. (2015) also investigated what contribution offset revenues make to the overall project
revenue. The study reviewed claims made in PDDs regarding the use of offset revenue and found
that a majority of projects planned to use offset sale revenues to subsidize the price of improved
cook stoves, as well as to cover operational costs, including maintenance and replacement of
stoves, training of cook stove users, outreach and marketing to households, microcredit systems
and distribution. Interviews of market actors affiliated with these projects by the authors found that
while some projects were entirely dependent on offset revenue, others admitted that given the un-
certainty in revenue from offsets it was advantageous not to depend on carbon revenues.

These conclusions raise substantial concerns about the additionality of improve cook stove pro-
jects under the CDM. Carbon revenues are more likely to be a primary financial enabler of projects
in rural areas, where revenues are needed to subsidize the price of stoves. In urban areas, where
households have a financial incentive to reduce their fuel purchasing costs, business models with-
out carbon financing may be more viable. While these factors may reduce confidence in the addi-
tionality of cook stove projects in urban areas, low income urban households are unlikely to be able
to afford more efficient and more costly cook stoves with a payback period of more than a few
months.

412.4. Baseline emissions

In both types of cook stove projects — improved efficiency and fuel substitution — emission reduc-
tions are calculated as the product of the amount of woody biomass saved, the fraction that is con-
sidered non-renewable biomass, the net calorific value (NCV) of the biomass, and an emission
factor for the fuel used. The net calorific value of the non-renewable biomass (NCVyiemass) IS relatively
straightforward — it is empirically measurable and a default value from the Intergovernmental Panel on
Climate Change (IPCC) exists. However, Lee et al. (2013) concluded that there is uncertainty in the
approaches to estimating the other parameters: biomass fuel consumption (By), fraction of non-
renewable biomass (fxre), and emission factors for fuel combustion (EFyjected fossifuel)- A study by John-
son et al. (2010) assessed the relative contributions of these three variables to the overall uncertainty in
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carbon offset estimation for an improved cook stove project in Mexico and found that fuel consumption
(By) contributed to 28% of the uncertainty, fraction of non-renewable biomass (furs) contributed 47%,
and emission factors (EFpjected_fossiuer) @ccounted for 25%.

The CDM methodology AMS-II.G presents project developers with three options for quantifying
biomass fuel savings from improved stoves: the Kitchen Performance Test (KPT), the Water Boil-
ing Test (WBT), and the Controlled Cooking Test (CCT). The WBT and CCT are laboratory-based
methods, whereas the Kitchen Performance Test is done in the field, and can thus better repre-
sent stove users’ actual cooking behaviour. The primary advantage of the Water Boiling Test is its
simplicity and reduced costs; the laboratory-based method is standardized and replicable. Howev-
er, the laboratory results on stove performance do not necessarily translate to cooking actual
meals in households, and thus the accuracy of this method is frequently called into question
(Abeliotis & Pakula 2013; Johnson et al. 2007). Meanwhile, the Controlled Cooking Test protocol
provides a compromise, better representing local cooking while being conducted in a controlled
environment. Berrueta et al. (2008), which evaluated the performance of a stove designed primarily
for tortilla-making by using all three tests and found that the WBT “gave little indication of the overall
performance of the stove in rural communities”, while the CCT was somewhat more predictive of the
fuel savings found by the KPT (44-65% for CCT vs. 67% for KPT). There may be options for reducing
costs associated with the KPT, such as having local NGOs perform the tests rather than hiring ex-
pensive international consultants, as well as opportunities to improve the WBT. In recent years,
more comprehensive and appropriate testing methods and performance standards are under devel-
opment through both ANSI and ISO standardisation organisations. The CDM methodology provides
default efficiency values for two traditional stove types — a three-stone fire, or a conventional system
with no improved combustion — as well as a default efficiency value for devices with improved com-
bustion air supply or flue gas ventilation. Experts interviewed by Lee et al. (2013) noted that these
limited defaults do not cover the range of cook stoves in most countries. The CDM Small-Scale
Working Group (CDM SSC WG) considered this in the past, but made the determination not to pro-
ceed with developing regional default efficiency values for traditional cook stoves because of the
huge variability in values among the available data (UNFCCC 2012a). Lee et al. (2013) conclude that
although the KPT is more logistically complicated, and time- and resource-intensive, testing stoves
outside of a controlled laboratory setting and using a variety of typical cooking activities appears to
be an important factor in ensuring accurate and credible results in the baseline or default analysis.
Overall, evidence suggests the Water Boiling Test is not an appropriate tool for assessing baseline
fuel consumption and should be removed from the CDM methodology. The methodology should re-
guire the use of either the Kitchen or Controlled Cooking Tests. AMS-I.E follows a similar approach
for calculating baseline emissions from fuel substitution of cook stoves.

The factor fyrs represents the fraction of woody biomass saved by the project activity in year y that
can be established as non-renewable biomass and is a key variable in all current cook stove offset
methodologies

Based on its definition of renewable biomass (UNFCCC 2006b), the EB has identified several indi-
cators of scarcity to help identify non-renewable biomass. Woody biomass is considered non-
renewable if at least two of the following indicators are shown to exist:

e A trend showing an increase in time spent or distance travelled for gathering fuelwood, by
users (or fuelwood suppliers) or alternatively, a trend showing an increase in the distance
the fuelwood is transported to the project area;

e Survey results, national or local statistics, studies, maps or other sources of information,
such as remote-sensing data, that show that carbon stocks are depleting in the project ar-
ea;
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e Increasing trends in fuel wood prices indicating a scarcity of fuel-wood,

e Trends in the types of cooking fuel collected by users that indicate a scarcity of woody bio-
mass (UNFCCC 2011a).

In 2012, the EB issued national default factors for fyrs based on a highly aggregated approach,
balancing the mean annual increment in biomass growth (MAI), the annual change in living forest
biomass stocks (AF) and biomass growth in protected forest areas (UNFCCC 2012a). Under this
approach, fygrs values were calculated for nearly 100 countries, based on the total annual national
biomass removals minus the portion of demonstrably renewable biomass from growth in protected
reserve areas. The large majority (over four-fifths) of default values exceed 80%, with the remain-
der ranging from 40% to 77%. While Lee et al. (2013) noted that market actors interviewed charac-
terize development of default fygs values as a ‘huge triumph’, there was also recognition by market
actors and researchers interviewed that national-level forest growth and total forest harvest remov-
al data alone do not necessarily capture the impact of fuelwood harvesting on carbon stocks. First,
the approach does not distinguish removals for timber harvesting from those for fuelwood. Fur-
thermore, there is no justification or validation of whether the change in national carbon stocks has
any correlation to fuelwood harvesting. Second, according to this method, high values of fyrs are
calculated for countries with significant deforestation. However, deforestation could occur in differ-
ent geographical areas and be driven by entirely other factors than fuel wood collection. In prac-
tice, renewable biomass may be extracted both from plantations and natural forests that are not
under protection. The MAI approach is better suited to assess the fraction of harvested wood prod-
ucts that are renewable, rather than fuelwood. Using the change in carbon stocks due to harvested
wood products has the potential to significantly overestimate the fraction of non-renewable bio-
mass. Estimates published by de Miranda Carneiro et al. (2013), based on the use of a spatially-
explicit land use model to examine the availability of fuelwood, suggest default values for fyrg of
wood-fuel on the order of 20-30%, much lower than the prior estimates. Bailis et al. (2015) esti-
mate that 27—34% of woodfuel harvested was unsustainable, with large geographic variations, and
conclude that cookstove methodologies probably overstate the climate benefits.

Under the CDM methodology AMS-II.G and AMS-I.E, the quantification of project emission reduc-
tions relies on the factor EFpjected_fossiifuel, Fepresenting the fossil fuel emission factor of “substitution
fuels likely to be used by similar users”. Since emission reductions from the LULUCF sector can
only be claimed from afforestation and reforestation under the CDM, the use of fossil fuel emission
factors for baseline fuels represents something of a workaround. While the short-term emission
reductions actually occur from avoiding the depletion of carbon stocks, such as avoiding deforesta-
tion, emission reductions are calculated using fossil fuel emission factors. One possible argument
for this approach is that kerosene or LPG cook stoves might be used by the households if they had
a higher income. In this regard, the consideration of emissions from fossil fuel based cooking de-
vices might be regarded as a suppressed demand baseline. However, the approach combines the
efficiency of fuel-wood cook stoves with the CO, emission factor of fossil fuels. This approach has
been roundly criticized. Johnson et al. (2010) say it has “no scientific basis, given that wood emits
approximately double the CO, per unit fuel energy compared to LPG or kerosene thus halving
possible offsets from non-renewable harvesting of fuel”. One could also argue that it leads to over-
estimating baseline emissions if one would assume the long-term suppressed demand baseline of
using kerosene or LPG cook stoves. By combining the efficiency from inefficient fuel-wood cook
stoves with the CO, emission factors from fossil fuels, the claimed baseline emissions are higher
than if the households would use kerosene or LPG cook stoves. The CDM methodology AMS-II.G.
suggests the use of a weighted average value of 81.6 tCO2/TJ? representing a mix of 50% coal,
25% kerosene, and 25% LPG. However, no justification for this fuel mix provided. Coal is not
commonly used as a cooking fuel for households transitioning from traditional to modern biomass.
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LPG is the dominant fossil fuel used in households transitioning to modern energy for household
cooking. Assuming that households would use coal vs. LPG overestimates the emissions factor.
For example, if we compare the emissions factor if the fuel mix was LPG vs. the current emission
factor we find that the emissions are overestimated by 23%. For charcoal production, the simplifi-
cation is stretched even further beyond reality. The methodologies permit calculating wood use by
charcoal stoves by multiplying the charcoal volume by six, following the 1996 IPCC accounting
guidelines to estimate total biomass consumed (IPCC/OECD/IEA 1996, p. 1.42). Then baseline
emissions are estimated by applying the projected fossil fuel use emissions factor, which in effect
assumes that the project displaces fossil fuel use for charcoal production, which likely significantly
overestimates the baseline emissions (Lee et al. 2013).

4.12.5. Otherissues

Improved cook stove projects are dependent on end users to achieve emission reductions: house-
holds must actually use the improved cook stoves instead of their traditional stoves. Carbon fi-
nance monitoring requirements include checking the efficiency of the stove and confirming at least
every two years that the stove is still in use. Additional stove monitoring of the efficiency and usage
rate is required annually or biannually. Monitoring requirements furthermore include sampling and
surveying as specified in the applicable offset protocol. This has been a significant challenge. Car-
bon finance project monitoring requirements further specify that projects must either ensure that
the improved stoves completely replace traditional stoves, or else the traditional stoves must be
monitored and accounted for under the project calculations for emission reductions. Lambe et al.
(2014) found in their review of projects in Kenya and India that this presented several challenges.
In Kenya, where the predominant mode of traditional cooking is with a three-stone fire, the study
found that many PDDs acknowledged that this form of traditional stove cannot really be removed
or destroyed. In India, traditional stoves in several regions are known as chulhas. These stoves
often have a religious significance and households often build the stoves themselves from locally
available materials such as mud, brick, or cement (Lambe & Atteridge 2012). This form and con-
struction makes it difficult to guarantee that a new chulha will not be made following the destruction
of the old one. Lambe et al. (2014) found that many projects required households to destroy these
existing cook stoves. In some cases, photographic evidence is used to demonstrate that the exist-
ing stoves have been destroyed. However, because of the challenges with removing traditional
stoves and the barriers to ensuring adoption and sustained use of improved cook stoves, more
often a stacking of stoves and fuels occurs where traditional and improved cook stoves are both
used for different types of cooking (Ruiz-Mercado et al. 2011). While the methodologies contain
monitoring guidance for adjusting the baseline fuel consumption if the traditional stove continues to
be used, this adds further uncertainty to quantification of changes in fuel consumption. Use of tem-
perature sensors to monitor usage of traditional and improved cook stoves have shown promising
signs of helping to address this issue, but are not yet in widespread use in carbon market projects
(Ruiz-Mercado et al. 2011).

There is a broader concern about crediting emission reductions from displacement of non-
renewable biomass since the increased carbon storage from changes in carbon stocks may only
lead to temporary reductions. The risk of non-permanence of emission reductions is addressed
through appropriate accounting approaches for afforestation, reforestation, and carbon capture and
storage project activities, but it is not addressed for improved cook stove project types. Under the
CDM, there are projects promoting the use of biomass energy to displace fossil fuel, as well as
improved cook stove projects aimed at decreasing biomass energy use. In theory, this does not
present a conflict, assuming that biomass power projects are based in regions with increasing or
stable carbon stocks and improved cook stove projects are located in regions with declining carbon
stocks. However, looking at registered CDM projects there are several examples of provinces in
which there are both biomass power and cook stove projects. This means that in the same prov-
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ince, there are simultaneously CDM projects getting credit for increasing the use of biomass, as
well as reducing the use of biomass. For example, in the Henei province in China there are 9 bio-
mass energy projects fuelled by agricultural residues (rice husk and other kinds) as well as 4 im-
proved cook stove projects.

4.12.6. Summary of findings

Additio- e CER revenues are insufficient to fully cover project costs, confidence in additionality may
nality be low in urban settings where households are paying for improved stoves at the retail price
Over- e Uncertainty in some widely used approaches for estimating biomass savings

crediting ¢ Significant uncertainty around the fraction of non-renewable biomass values, recent re-

search suggests this parameter may be significantly overestimated.

e Emissions intensity factors of fossil fuel likely underestimate emissions relative to wood-fuel
used in the baseline.

e Emissions factor for suppressed demand use of fossil fuel overestimate emissions; LPG is
the appropriate substitute used by similar consumers, including coal and kerosene overes-
timate emission reductions.

Other ¢ Challenges in ensuring adoption and sustained use of improved cook stoves result can lead
issues to over-crediting if traditional stoves continue to be used.

e The use of biomass as a renewable energy sources is inconsistently accounted for under
the CDM; the same region can have biomass power projects receiving credit for increasing
biomass use and improved cook stove projects receiving credit for decreasing biomass
use.

4.12.7. Recommendations for reform of CDM rules

We recommend revising the current methodologies as follows:
¢ Eliminate the use of the Water Boiling Test as a means of determining baseline emissions.
o Reconsider the use of default fyrg factors based on the MAI approach.

¢ Revise the emission factor for the substitution of non-renewable biomass by similar con-
sumers to one based solely on LPG.

e Explore options for incorporating temperature sensors in monitoring plans to improve relia-
ble assessment of the adoption and sustained use of improved vs. traditional cook stoves in
households.

¢ Review the use of biomass as an energy source under the CDM to ensure consistent ac-
counting across project types and regions. The fyrg should be considered in improved cook
stove projects, as well as modern biomass energy projects to confirm that projects are not
contributing to loss of carbon stocks. The CDM EB needs to provide justification for how
both biomass energy and improved cook stove projects can be approved within a sub-
region.

4.13. Efficient lighting
4.13.1. Overview

For energy efficient lighting, we focus our analysis on the replacement of incandescent electrical
bulbs with more efficient electric lighting, such as Compact Fluorescent Lamps (CFLs) or Light
Emitting Diode (LED) lamps. This includes all projects registered under AM0046”° and AMS 11.J%°

" Distribution of efficient light bulbs to households --- Version 2.0.

Demand-side activities for efficient lighting technologies --- Version 6.0.
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methodologies as well as projects registered under AMS 11.C®" that are labelled as ‘lighting’ and
‘lighting in service’ in UNEP DTU (2014).%? This technology category was a late starter in the CDM
— in mid-2010 there were only half a dozen registered projects and 3 registered PoAs. Recent
growth in PoAs, particularly with larger PoAs, indicates a higher potential in the future — even be-
yond the current project activity and PoA pipeline. Energy efficient lighting projects are typically
implemented by an entity (often public sector or linked to a utility) that distributes energy efficient
lamps for free or for a nominal fee, and collects and disposes of the incandescent bulbs that have
been displaced.

4.13.2. Potential CER volume

For CDM project activities, the 40 projects registered by the end of 2013 state that they will pro-
duce 1.4 million CERs per year. This would be 10.3 million CERs in the period of 2013 to 2020.
However, the issuance success for the largest project activity, which is the only project using the
large-scale methodology, amounted to only 12% in the first monitoring period. This could be relat-
ed to the time required for the CFL distribution programme to reach full scale, however, and does
not necessarily mean that other projects will have similar issuance rates (or that this rate will not
increase over time). Other projects have been much more successful, but are considerably small-
er. Project activities are dominated by a stream of small-scale projects in India and a single large-
scale project in Ecuador — the only registered large-scale energy efficient lighting project — which
account for almost 80% of the expected CERs. More than 80% of the small-scale projects use
AMS 11.J, which was designed specifically as a simplified approach to energy efficient lighting.

The largest volume of CERs for energy efficient lighting, however, could come from PoAs. Twenty-
six PoAs had been registered for energy efficiency lighting by the end of 2013. Just from the CPAs
already included in these registered PoAs as of the end of 2013, the volume of CERs is estimated
by the project developers at 3.4 million per year, or two and a half times greater than for project
activities. This could continue to grow, given that only four PoAs have more than one CPA. For
PoAs, the main players are China, India, Mexico and Pakistan, with South Africa also hosting mul-
tiple PoAs (Table 4-10). The four PoAs with more than one CPA have large numbers of CPAs (e.g.
9 to 53). For some PoAs, the CPAs are delineated to have very similar emission reductions in each
CPA (e.g. in Mexico, India, Bangladesh).

81
82

Demand-side enerqgy efficiency activities for specific technologies --- Version 14.0.
This excludes one registered PoA under AMS I1.C that focuses on street lighting and is labelled as sub-type “Street lighting”.
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Table 4-10: Number of energy efficient lighting PoAs and CERs by country and
methodology

Number Annual CPAs Annual PoAs with
Country of PoAs  CERs(L000) perPoA  CERICPA 1 cpa
(1,000)

Bangladesh 1 124 9 14 1
China 14 443 1 32

India 3 1,555 17 30 1
Kenya 1 31 1 31

Mexico 1 607 25 24 1
Nigeria 1 29 1 29

Pakistan 1 557 53 11 1
Senegal 1 4 1 4

South Africa 3 80 1 27

AMS-II.C. 6 668 5 22

AMS-ILJ. 20 2,762 6 21

Total 26 3,431 4

Sources: UNEP DTU 2015b

All of the PoAs for lighting efficiency upgrades have moved to the newer methodology AMS 11.J
rather than AMS II.C (Table 4-10). No new energy efficient lighting PoAs have entered the pipeline
since October 2012, and the new project activity pipeline largely stopped in January 2012, with
only one new project activity starting validation in 2013 (in The Gambia).

4.13.3. Additionality

Because only one project activity uses the large-scale methodology, this entire technology area
essentially uses SSC methodologies and additionality rules. For SSC projects and PoAs, addition-
ality can be determined through several different routes: All SSC projects (or SSC CPAs within
PoAs) must refer to the tool for “Demonstration of additionality of small-scale project activities”
(Tool21, ver10.0). This includes the choice of using several different barriers to justify additionality
(i.e. investment barrier, technology barrier, prevailing practice barrier, or other barriers). In addition,
from July 2012, projects comprised entirely of units below 5% of the small-scale CDM threshold
(i.e. 3000 MWh savings for energy efficiency) were considered automatically additional without any
further justification. This new ‘positive list’ additionality argument has not been used by CDM pro-
ject activities but has been used extensively by PoAs, as discussed further below. Most CDM pro-
ject activities applying the SSC additionality tool cite investment barriers and use simple cost anal-
ysis to prove additionality (Table 4-11). This is because the organisations distributing the efficient
lamps do not receive the energy savings, so they incur only costs without any revenue (other than
a nominal fee from consumers in some cases).®

As mentioned above, since July 2012, the tool for additionality of SSC activities has allowed auto-
matic additionality based on a ‘unit threshold’ described as “project activities solely composed of
isolated units where the users of the technology/measure are households or communities or Small
and Medium Enterprises (SMEs) and where the size of each unit is no larger than 5% of the small-

8 The organisations that charge a nominal fee would be receiving less than the wholesale cost of the CFL, so would lose money on

each bulb even though there is nominal revenue. In theory, any programme implemented by an electric utility should not be able to
use simple cost analysis because the utility has avoided power generation costs (and deferred capital costs) that are a benefit
stream to the project. Even where the project is implemented by a utility (e.g. South Africa’s Eskom), this is not addressed because
the unit threshold positive list is used to justify additionality.
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scale CDM thresholds.” For energy efficiency, this threshold of 3000 MWh is roughly 46,000 CFLs.
All projects and PoAs applying SSC methodologies may use this rule to qualify for automatic addi-
tionality.

Table 4-11: Additionality approaches used by efficient lighting CDM project activi-

ties

- . Number Total Annual
Additionality approach of PAS CERs (1,000)
Investment barrier: Benchmark Analysis 2 71
Investment barrier: Investment Comparison Analysis 2 60
Investment barrier: Simple Cost Analysis 33 1.079
Investment barrier: Other 1 18
Positive list 2 44
Total 40 1.272

Sources:  Authors’ own compilation

Lighting PoAs have also made extensive use of this unit threshold for automatic additionality. A
report by the UNFCCC Secretariat in mid-2014 (CDM-EB85-AA-A09) found that 28 of the regis-
tered lighting-related PoAs at that time had used either micro-scale or unit thresholds to qualify for
automatically additionality. As an example, all 12 of the Chinese PoAs registered in December
2012 used the unit threshold for automatic additionality.

As one of the first ‘top-down’ large-scale methodologies, the EB published an energy efficiency
lighting methodology in November 2013, which included a new approach for additionality demon-
stration:

¢ In countries with limited or no regulations supporting energy efficient lighting, as evidenced
by a UNEP Global Lighting Map® survey of regulations and support for energy efficient
lighting, CFLs are automatically additional.2®

e For other countries (i.e. those with more regulatory support), the “Tool for the demonstra-
tion and assessment of additionality” must be used, with an investment analysis and com-
mon practice analysis. While the investment analysis may still use simple cost analysis
(which would mean that almost all projects would be additional), any country with a higher
than 20% penetration of CFLs is not additional under the common practice test.

This new approach essentially restricted CFL CDM projects to countries with limited regulatory
support or low market penetration. Given that there are no new projects or PoAs entering the pipe-
line, however, this more recent methodology has not yet had an impact.

In November 2014, AMS II.J was also revised to only allow for automatic additionality for CFLs
when there were limited or no regulations to support energy efficient lighting. However, for coun-
tries in which there is significant support for energy efficient lighting, the methodology says that
additionality should be demonstrated using the latest version of the “Guidelines on the demonstra-
tion of additionality of small-scale project activities”. This difference is critical, however, because
any project participant may simply use the unit threshold in the “Guidelines on the demonstration of

8 http://map.enlighten-initiative.org/.

Countries coloured red on the map have limited or no support for energy efficient lighting.
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additionality of small-scale project activities” to guarantee automatic additionality, whatever the
market penetration in the host country.

The main concern with the additionality of energy efficient lighting in the CDM is whether some
activities — at least projects involving CFLs and fluorescent tubes — were already common practice
at the time of registration and therefore not additional. The use of micro-scale or unit threshold pos-
itive lists means that project activities and PoAs do not have to address this common practice issue
at all when using the SSC methodologies. In other words, using the SSC methodologies would be
a way of circumventing the higher stringency of the new large-scale methodology. Projects could
simply define the size of each CPA in a way that they qualify as automatically additional, whatever
the regulations and market penetration in the host country. To evaluate the additionality of the ex-
isting pipeline, it is useful to consider the two criteria from AM0113 and the revised AMS II.J: regu-
latory support and market penetration.

According to the ‘en.lighten’ initiative’s Global Lighting Map referenced in the methodologies, regu-
latory support for efficient lighting is widespread, but varies greatly by country (Figure 4-9). For the
countries with the most CDM PoA activity, the level of support is generally strong:

e China has already banned incandescent lighting®® and implemented large state subsidy
programmes since 2006.%

¢ India does not have a ban on incandescent bulbs, but does have awareness-raising pro-
grammes, energy service company initiatives, and consumer financing options.

e Pakistan’s minimum energy performance standards also still allow incandescent bulbs, but
the country has awareness-raising programmes, bulk procurement and tax incentives.

e South Africa has announced that incandescent bulbs will be phased out by 2016%®, and has
testing and certification facilities. More importantly, the national utility, Eskom, distributed 30
million free CFLs between 2002 and 2010.%°

e A regional report for Latin America on the en.lighten initiative’s website notes that a Mexi-
can regulation was passed in December 2010 prohibiting the sale of 100 watt and higher
incandescent lamps for the residential sector after December 2011, and similar bans for 75
watt as of December 2012 and 40-60 watt as of December 2013.%° The Mexican PoA was
registered in July 2009, which preceded the passing of these regulations.

¢ In terms of their rating on minimum energy performance standards by the Global Lighting
map, all of the countries with PoAs except Kenya and Malawi are orange (some/in pro-
gress) or green (advanced). This means that, in terms of the new large-scale methodology
(AM0113), projects in all of the countries except Kenya and Malawi would not be automati-
cally additional, but require the use of the additionality tool with investment analysis and the
common practice threshold of 20%.

8 Imports and sales of 100-watt-and-higher incandescent lamps are banned from 1 October 2012, 60-watt-and-above from 1 October

2014, and 15 watts or higher from 1 October 2016 http://www.chinadaily.com.cn/china/2011-11/04/content_14039321.htm.
http://www.sdpc.gov.cn/zjgx/t20080508 210093.htm.
http://www.thegef.org/gef/content/phasing-out-inefficient-lighting-combat-climate-change-south-africa-announces-national-phase.
http://www.eskom.co.za/OurCompany/SustainableDevelopment/ClimateChangeCOP17/Documents/The_Eskom_National_Efficient

Lighting_Programme_Compact_Fluorescent_Lamps_Clean_Development_Mechanism_Project.pdf.
http://www.enlighten-initiative.org/portals/0/documents/country-support/regional-
workshops/Regional%20Report%20LA%20&%20C%20Final%20Eng..pdf. The reference is to regulation “NOM- 028 — ENER -
2010 Energy Efficiency of Lamps for General Use”.
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Figure 4-9: Minimum energy performance standards for lighting technologies

A

Notes: Green = Advanced/in place, Orange=In progress, Red=few/limited, white=no information available
Sources:  http:/map.enlighten-initiative.org/

In terms of assessing common practice, the available evidence suggested that CFLs are likely al-
ready common practice in most key CDM countries, and LEDs may be so in the next few years,
though not in the poorest countries. The main CDM countries have the following market infor-
mation:
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o According to the “Regional Report on the Transition to Efficient Lighting in South Asia
prepared by the Tata Energy Research Institute in 2014, the market share of CFLs in India
amounted to 29% in 2012-2013. Three of the four Indian PoAs were registered in late 2012,
while one was registered in early 2010. In addition, for the largest POA — which was regis-
tered in 2010 and has 50 CPAs — the PoA DD states that, “[tjhe penetration share of incan-
descent lamps for lighting in commercial and residential sector put together is thus nearly
80% in India.”®® The market share for CFLs, therefore, was almost certainly above 20%
when the PoAs were registered.

¢ In China, a 2012 McKinsey & Company report estimates the penetration of LEDs (the more
expensive alternative to CFLs) as 12% in 2011, rising to 46% by 2016. The report also
notes that, “CFL is still the dominant technology in the residential segment.”®® This means
that, at the time of registration of the PoAs, the market share of CFLs was almost certainly
above 20%. China does not have any LED PoAs yet. If they were proposed, AMS Il.J and
AMO0113 both consider LED lamps automatically additional in all countries until at least the
end of 2016. Given the McKinsey projections presented above, automatic additionality for
LEDs in China would not be appropriate.

1 http://www.enlighten-initiative.org/Portals/0/documents/country-

support/Regional%20Report%200n%20the%20Transition%20to%20Efficient%20Lighting%20in%20South%20Asia. pdf .
http://cdm.unfccc.int/ProgrammeOfActivities/gotoPoA?id=CZ59J1 XMR8K4ELUS6W Y3BAOIVTGQ2F.
http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/automotive%20and%20assembly/lighting_the_way
perspectives_on_global_lighting_market _2012.ashx.
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e The large PoA in Mexico states in the PoA DD that CFL penetration in 2007 was already at
20%, while the PoA was registered in June 2009.%*

e In South Africa, even before the start of the Eskom free CFL distribution programme, the
market share of CFLs was estimated at 7% in 2002 (Nkomo 2005). With 30 million CFLs
distributed after this time,” in a country with less than 10 million households, the penetra-
tion of efficient lighting was almost certainly well above 20% when Eskom registered their
CDM project activity and PoAs in 2012.

o For Pakistan, the “Regional Report on the Transition to Efficient Lighting in South Asia” cit-
ed above estimates the CFL market share at 8%, but also notes that linear fluorescent
lamps make up 32% of the market.

e For Bangladesh, the same report puts the CFL market share at 25%, with linear tube fluo-
rescent lamps at 18%. This market share could be for 2013 and the PoA was registered in
May 2011, so there is a reasonable likelihood that the market share of CFLs was 20% at
the time of registration.

This information suggests that the largest CDM PoA countries for energy efficient lighting would
not pass the common practice test if the large-scale AM0013 methodology were applied, and so
these PoAs would not qualify as additional. Bangladesh, China, India, South Africa and Mexico
account for almost 80% of the expected CERs from PoAs, and yet these countries were likely
above the 20% market share for CFLs when the PoAs were registered.

For off-grid lighting (AMS IIl.AR), the situation is quite different. Access to electricity in rural house-
holds in Sub-Saharan Africa, for example, is less than 10% (IEA et al. 2010; Legros et al. 2009).
Between 2010 and 2015, the estimated number of unelectrified households in Africa was estimated
to grow from 110 million to 120 million (Dalberg Global Development Adv. 2010) . The off-grid solar
lamp market is expanding to address the 1.5 billion people who do not (and, in many cases, will
not) have access to electricity (IFC 2012). While solar lantern and solar kit prices are decreasing,
they still face major barriers in terms of distribution challenge, upfront costs (and lack of consumer
financing), and successful business models for scaling up (ESMAP 2013; IFC 2012).

Assessing the economics of energy efficient lighting faces the classic problem of ‘split incentives’
(Spalding-Fecher et al. 2004). From an economic point of view, upgrades to energy efficient elec-
tric lighting are unquestionably economically beneficial (i.e. have large positive IRRs) (McKinsey &
Company 2009) but the benefits do not accrue to those who pay for the additional costs if the pro-
ject is funded by outside agencies. The economics of efficient lighting are more likely to be driven
by electricity prices than carbon prices. For example, a 15 W CFL replacing a 60W incandescent
lamp operated 3.5 hours per day could save 57 kWh per year. With a relatively carbon-intensive
grid (e.g. 0.8 tCO,/MWh), this would be 0.05 tCO.e savings per year. Electricity prices to the con-
sumer in developing countries vary widely, from $50/MWh in heavily subsidized economies to
more than $170/MWh in more competitive emerging economies (EIA 2010; Winkler et al. 2011).
This means an energy savings of $2.87 to $9.77/year. CFL costs have also declined rapidly, with
current costs of $1.50-$2.50 in many countries (UNEP 2012). This would mean a typical payback
period of much less than one year, before any carbon revenue was received. At current CER pric-
es, carbon revenue would be less than two cents per year only, while at $3-5/CER, revenue would
be $0.15-0.25, or less than 5% of energy savings.
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http://cdm.unfccc.int/ProgrammeOfActivities/poa_db/17BH6AJIX524TYQUZF8KGCWV3OIPSE9/view Annex 3.
http://www.eskom.co.za/OurCompany/SustainableDevelopment/ClimateChangeCOP17/Documents/The_Eskom_N ational
Efficient_Lighting_Programme_Compact Fluorescent Lamps_Clean_Development_Mechanism_Project.pdf.
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In summary, CDM rules on additionality of efficient lighting projects vary considerably. Using mar-
ket penetration and regulatory support as indicators for the likelihood seems a reasonable ap-
proach. The large-scale AM0113 methodology uses market penetration and regulatory support as
indicators for demonstrating additionality; this approach seems reasonable and reflects the varying
circumstances of host countries. AM0046 may provide for a suitable alternative by monitoring the
market penetration of CFLs and LEDs in a control group outside the project boundary; however,
the complexity and cost of monitoring under this methodology means that only one project has
even chosen to utilise it — so the additionality approaches may not be relevant for the overall im-
pact of this project category. In contrast, under small-scale methodologies, including the revised
AMS I1.J, this project type is, in practice, considered automatically additional, even if the use of
CFLs is required by regulations and is widespread. However, for countries with regulations that
have phased out incandescent bulbs or large subsidy programmes for CFLs, these existing regis-
tered projects are unlikely to be additional. If we take the 20% market share used in AM0113 as
the point at which CFL programmes are no longer likely to be additional, then this would apply to
most of the current CDM pipeline for energy efficient lighting.

4.13.4. Baseline emissions

In AMS 11.J, AM0113 and AMS II.C (when used for lighting) the baseline is simply the use of the
existing incandescent lamps — those which are collected and replaced within the project bounda-
ry.% Both AMS I1.J and AM0113 take similar approaches, where emissions reductions are related
to the difference in power between a CFL and baseline bulb, operating hours, lamp failure rates, a
‘net-to-gross’ adjustment, and the grid emissions factor (taking technical losses into account).’” As
a default, 3.5 operating hours per day are assumed. If project participants want to use operating
hours greater than 3.5 per day, they must conduct a once-off survey at the start of the project to
justify this. The lamp failure rates are also based on periodic surveys of the first group of bulbs
installed, up to the end of their rated life. The methodologies require project participants to explain
how they will collect and destroy baseline lamps. For off-grid lighting, an innovative ‘deemed con-
sumption’ approach assigns a standard emissions reduction to each off-grid lighting unit, based on
the fossil fuel alternative. The parameters and assumptions are conservative. Overall, the ap-
proaches to baseline emissions for efficient lighting are straightforward and conservative, and the
improvements over the last two years have also simplified or clarified many of the sampling proce-
dures.

4.135. Otherissues

At 3-5 hours of use per day, a typical CFL would last anywhere from 3 to 10 years. This means that
a crediting period of 10 years is almost certainly too long, unless the CDM project guarantees free
replacements throughout the programme or restricts crediting to the measured life. The latter ap-
proach has been adopted under the CDM. Emission reductions do not accrue once the lamp failure
rate reaches 100%, so if all lamps fail before the end of the crediting period and are not replaced,
then no CERs would be issued. These provisions seem appropriate.

% AMA46 also includes the possibility of some efficient lighting in the baseline, as a form of “autonomous efficiency improvement”, but

this methodology has only been used once and is unlikely to be used in the future.
AMS II.C is not so specific, because the guidance was for all energy efficiency technologies, but the approach elaborated by the
project participant would essentially be the same.
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4.13.6. Summary of findings

Additio- e Granting automatic additionality under small-scale methodologies to all energy efficient

nality lighting programmes in the past was highly problematic because there were large PoAs in
countries in which the move away from incandescent bulbs was well underway; the new
large-scale AM0113 methodology appropriately addresses these problems but is not man-
datory, while the remaining small-scale methodology could still allow for automatic addi-
tionality for CFL programmes, so it is unlikely that the large-scale methodology will be used.

¢ In many countries with lower income or less regulatory support, however, efficient lighting

still faces major barriers, even if it is potentially economic beneficial, and so projects may
need the support of the CDM to be implemented; these projects currently form a very small
part of the project pipeline but could grow in the future.

Over- e Over-crediting is unlikely, given the robust monitoring procedures.
crediting

Other e None

issues

4.13.7. Recommendations for reform of CDM rules

AMS I1.J should be revised so that CFL programmes in countries with significant regulatory support
may use the tool for “Demonstration of additionality of small-scale project activities” but may not
use the paragraph referring to automatic additionality based on small unit size.

5. How additional is the CDM?

Based on the detailed analysis of individual project types in the previous chapter, this chapter pro-
vides an overall assessment of the environmental integrity of the CDM project portfolio available for
the second commitment period of the Kyoto Protocol. Table 5-1 provides an overview of the sum-
mary of findings for each of the analyzed project types.
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Table 5-1:  Evaluation of project types

Project Overall envi-
J Additionality ” Over-crediting ? Other issues ronmental
wpe integrity ¥

HFC-23 (up e Risk of perverse incentives Medium

to version 5)

HFC-23
(version 6)

Adipic acid Most recent methodology Medium
could lead to slight under-

crediting

Leakage could lead to
significant over-crediting in
times of higher CER prices

Nitric acid

e Methane emis-
sions from reser-
voirs may be im-
portant and may
not be fully re-
flected by CDM
methodologies

power

Biomass e Significant impact of CER |« Demonstration of biomass Medium
power revenues on profitability decay/abundance of bio-
for projects claiming me- mass is key

thane avoidance  Risk of exaggerated claims

e Competitive with fossil of anaerobic decay
generation in many cases

e Support schemes
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Project N I _ _ Overall envi-
Additionality Over-crediting Other issues ronmental
type : o 3)
integrity

Landfill e Likely to be additional e Default assumptions for Perverse incen- Medium
gas the rate of methane cap- tives for policy

tured historically have the makers not to

potential to overestimate pursue less GHG

emission reductions intensive waste

o Default soil oxidation rates treatment meth-

may underestimate emis- ods

sion reductions for uncov-

ered landfills in humid sub-

tropical and tropical re-

gions

o Perverse incentives for

project developers to in-

crease methane genera-

tion
Coal mine |e Likely to be additional e Potential concerns regard- Potential per- Medium

methane

Waste heat
recovery
Fossil fuel
switch

ing increased mining

verse incentives
to dilute methane
in order to avoid
that abatement is
required by regu-
lations

Brownfield:
risks for inflated baselines

Greenfield:
modelling uncertain

Plant operation under the
project different to
baseline

None

Default values for up-
stream emissions not ap-
propriate

None
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Efficient e CER revenues are insuffi- Inconsistent ac-
cook cient to fully cover project counting: CDM
stoves costs credits in the
o Additionality questionable sameiregion’both
in urban areas reduction and in-
crease of bio-
mass use
Proiect Overall envi-
‘ (Je Additionality ¥ Over-crediting ? Other issues ronmental
yp integrity ¥
Efficient e Unlikely e None
lighting
(AMS 11.C
AMS 11.J)
Efficient e Likely to be additional e Unlikely e None High
lighting
(AM0113,
AMO0046)
Notes: b High/medium likelihood of projects being additional under current rules;
%) High/medium likelihood of avoiding over-crediting under current rules;
%) g/ medium/Jill likelihood of emission reductions being additional and not over-credited under current
rules.
Sources: Authors’ own compilation

Overall, the table shows considerable differences between project types. Most energy-related pro-
ject types (wind, hydro, waste heat recovery, fossil fuel switch and efficient lighting) are unlikely to
be additional, irrespectively of whether they involve the increase of renewable energy, efficiency
improvements or fossil fuel switch. An important reason that these projects types are unlikely to be
additional is that for them the revenue from the CDM is small compared to the investment costs
and other cost or revenue streams, even if the CER prices would be much higher than today. In
addition, technological progress was much faster than expected, so that investment and generation
costs have fallen considerably. Moreover, some project types are, in many instances, economically
attractive (e.g. waste heat recovery, fossil fuel switch, hydropower), or supported through policies
(e.g. wind power, efficient lighting), or mandatory due to regulations (e.g. efficient lighting). Some
of these project types also have a medium likelihood of overestimating emission reductions, mainly
due to risks of inflated baselines.

Industrial gas projects (HFC-23, adipic acid, nitric acid) can generally be considered likely to be
additional as long as they are not promoted or mandated through policies. They use end-of-pipe-
technology to abate emissions and thus do not generate revenues other than CERs. HFC-23 and
adipic acid projects triggered strong criticism because of their relatively low abatement costs, which
provided perverse incentives and generated huge profits for plant operators. In the case of HFC-
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23, perverse incentives were addressed with the adoption of version 6 of AM0001, which uses an
ambitious baseline that could lead to a net mitigation benefit. Similarly, concerns with perverse
incentives for nitric acid plant operators not to use less GHG-intensive technologies were ad-
dressed. With regard to adipic acid projects, the risks of carbon leakage were not addressed.

Methane projects (landfill gas, coal mine methane) also have a high likelihood of being additional.
This is mainly because carbon revenues have, due to the GWP of methane, a relatively large im-
pact on the profitability of these project types. However, both project types face issues with regard
to baseline emissions and perverse incentives and may thus lead to over-crediting.

Biomass power projects have a medium likelihood of being additional since their additionality very
much depends on the local conditions of individual projects. In some cases, biomass power can
already be competitive with fossil generation while in other cases domestic support schemes pro-
vide incentives for increased use of biomass in electricity generation. However, where these condi-
tions are not prevalent, projects can be additional, particularly if CER revenues for methane avoid-
ance can be claimed. Biomass projects also face other issues, in particular with regard to demon-
strating that the biomass used is renewable.

The additionality efficient lighting project using small-scale methodologies is highly problematic
because there were large PoAs in countries in which the move away from incandescent bulbs was
well underway. The new methodologies address these problems but they are not mandatory and
the small-scale methodologies are while the remaining small-scale methodology could still allow for
automatic additionality for CFL programmes.

For cook stove projects, CDM revenues are often insufficient to cover the project costs and to
make the project economically viable. In urban areas, however, the additionality of these project
types is questionable. Cook stove projects are also likely considerably over-estimate the emission
reductions due to a number of unrealistic assumptions and default values.

Based on these considerations we can estimate to which extent the CDM is likely to deliver addi-
tional emission reductions during the period of 2013 to 2020 (Table 5-2).
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Table 5-2: How additional is the CDM?

CDM projects Potential CER supply 2013 to 2020
_ Medium High Medium High
... likelihood of emission reductions being real, measurable, additional
No. of projects Mt CO.e
HFC-23 abatement from HCFC-22 production
Version <6 5 191
Verson >5 14 184
Adipic acid 4 257
Nitric acid 97 175
Wind power
Hydro power
Biomass power 342 162
Landfill gas 284 163
Coal mine methane 83 170
Waste heat recovery
Fossil fuel switch
Cook stoves
Efficient lighting
AMS II.C, AMS II.J
AM0046, AM0113 0 0
Total 718 111 943 359

Sources:  Authors’ own calculations

Our analysis covers three quarters (76%) of the CDM projects and 85% of the potential CER sup-
ply during that period. 85% of the covered projects and 73% of the potential CER supply have a
low likelihood of ensuring environmental integrity (i.e. ensuring that emission reductions are addi-
tional and not over-estimated). Only 2% of the projects and 7% of potential CER supply have a
high likelihood of ensuring environmental integrity. The remainder, 13% of the projects and 20% of
the potential CER supply, involve a medium likelihood of ensuring environmental integrity.

Has the performance of the CDM in terms of additionality improved over time? Several EB deci-
sions have certainly improved the performance, particularly those which introduced ambitious
baselines and/or addressed perverse incentives. However, Schneider (2007) estimated, “that addi-
tionality is unlikely or questionable for roughly 40% of the registered projects. These projects are
expected to generate about 20% of the CERs”. Schneider’'s methodological approach is not identi-
cal with the approach applied in this study but is, nevertheless, similar enough for a comparison of
the overall results. Compared to earlier assessments of the environmental integrity of the CDM, our
analysis suggests that the CDM's performance as a whole has anything but improved, despite im-
provements of a number of CDM standards. There are several reasons for this:

e The main reason is a shift in the project portfolio towards projects with more questionable
additionality. In 2007, CERs from projects that do not have revenues other than CERs
made up about two third of the project portfolio, whereas the 2013-2020 CER supply poten-
tial from these project types is only less than a quarter. This is mainly due the registration of
many energy projects between 2011 and 2013, including both fossil and renewable pro-
jects, which represent the largest share of CDM projects and of potential CER supply today,
many of which are unlikely to be additional. It can therefore be questioned whether the
CDM is the appropriate incentive scheme for those project types, or more generally, wheth-
er these project types are appropriate for crediting schemes at all.
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A second reason is that the CDM EB not only improved rules but also made simplifications
that undermined the integrity. For example, positive lists were introduced for many technol-
ogies, for some of which the additionality is questionable and some of which are promoted
or required by policies and regulations in some regions (e.g. efficient lighting). Another ex-
ample is biomass residue projects, for which requirements to demonstrate that the biomass
is available in abundance were strongly simplified, making an over-estimation of emission
reductions more likely.

A third reason is that the CDM EB did not take effective steps to exclude project types with
a low likelihood of additionality. While positive lists were introduced, project types with more
guestionable additionality were not excluded from the CDM. The common practice test is
not effective as it stands. Standardized baselines can be optionally used as an alternative
to project-specific baselines, which provides a further avenue for demonstrating additionali-
ty but does not reduce the number of projects wrongly claiming additionality. In conclusion,
the improvements to the CDM mainly aimed at simplifying requirements and reducing the
number of false negatives (projects that are additional but do not qualify under the CDM)
but did not address the false positives (projects that are not additional but qualify under the
CDM).

Our analysis of the environmental integrity of the CDM has focused on the quality of CERs in terms
of ensuring emission reductions that are additional and not over-credited. The overall environmen-
tal outcome of the CDM is, however, also influenced by several overarching and indirect effects:

Awareness raising and capacity building: The CDM has drawn attention to climate
change and to options of how it can be mitigated and thus contributed to the issue of cli-
mate change being better understood and taken more seriously in many parts of the world.
In this way it has helped to pave the way towards the global agreement achieved at COP
21 in Paris in December 2015.

Technological innovation: The CDM has helped to spread and reduce costs of many
GHG mitigation technologies such as renewable energy technologies or technologies to
avoid methane emissions in many developing countries. This may have helped developing
countries to avoid locking in carbon-intensive technologies. The increased application of
these technologies has contributed to reducing their total cost, and the CDM has contribut-
ed to building the capacity on how these technologies can domestically be applied in many
developing countries.

Length of crediting periods: Certain projects may continue their operation beyond their
crediting period and will not receive credits for the respective GHG reductions. This effect
has been estimated to have a significant potential for under-crediting (Spalding-Fecher et
al. 2012). However, over time the respective technologies often become economically via-
ble without support and thus the common practice in many circumstances. The CDM may
thus have contributed to advancing an investment, which would anyhow be conducted
some years later, so that even the additionality of CERs generated in the late years of a
crediting period could be questioned.

Rebound effects: For CDM project developers and host countries, CER revenues are
similar to subsidies, which often lower the cost of the product or service provided (e.g. elec-
tricity, cement, transportation), thereby inducing greater demand for the product or service.
In contrast, carbon taxes or auctioning of allowances under the ETS generally provide in-
centives to reduce the demand for products or services. Calvin et al. (2015) show that ig-
noring such system-wide rebound effects in the power sector can lead to significant over-
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crediting compared to the actual reductions at system level. The overall mitigation outcome
of crediting could be systematically over-estimated, even if projects are fully additional and
the direct GHG emission impact of a project is quantified appropriately. This is mainly be-
cause credits subsidize the deployment of technologies with lower emissions instead of pe-
nalising the use of more emitting technologies and because CDM methodologies draw the
boundary around a project and do not consider the wider rebound effects.

e Perverse policy incentives: In some instances, the CDM may provide an incentive to
governments not to implement domestic policies to address emissions. For example, policy
makers may have disincentives to introduce regulations requiring the capture of landfill gas
or to further pursue landfilling instead of less GHG-intensive waste treatment methods,
since they would otherwise lose revenues from CERs.

All these effects somehow influence the environmental outcome of the CDM, partly for the better
and partly for the worse. The overall effect can hardly be determined. However, it is unlikely that
these overarching and indirect effects fully compensate for the overall low environmental integrity
of many projects and CERs. On the contrary, in a forward-looking perspective, comparing the situ-
ation in which the CDM continues to be used with a situation in which this would not be the case, it
is rather likely that these overarching effects further undermine the environmental outcome of the
CDM overall.

The result of our analysis suggests that the CDM still has fundamental flaws in terms of environ-
mental integrity. It is likely that the large majority of the projects registered and CERs issued under
the CDM are not providing real, measureable and additional emission reductions. Therefore, the
experiences gathered so far with the CDM should be used to improve both the CDM rules for the
remaining years and to avoid flaws in the design of new market mechanisms being established
under the UNFCCC. In the following chapters we summarise how the existing CDM should be im-
proved (Chapter 6) and what can be learned from the CDM experience for the future of market
mechanisms in general (Chapter 7).

6. Summary of recommendations for further reform of the CDM

The recommendations for the further reform of the CDM can be distinguished according to im-
provements of the general rules and approaches how to determine additionality and to project
type-related recommendations.

6.1. General rules and approaches for determining additionality

As mentioned above, for an additionality test to function effectively, it must be able to assess, with
high confidence, whether the CDM was the deciding factor for the project investment. However,
additionality tests can never fully avoid wrong conclusions. They cannot fully reflect the complexity
of investment decisions. Additionality tests always look at part of the full picture and use simplified
indicators, such as economic performance or market penetration, to make a judgment on whether
or not a project is truly additional. Information asymmetry between project developers and regula-
tors, combined with the economic incentives for project developers to qualify their project as addi-
tional, are a major challenge. The key policy question is how confident regulators should be that a
project is additional. In other words, how should the number of false positives (projects that qualify
as additional but are not) and false negatives (projects that are additional but do not pass the test)
be balanced? We assessed the current additionality tests from the perspective that a high degree
of confidence is required. The main reason is that the implications of false positives are much more
severe than the implications of false negatives. A false positive leads to both an increase in global
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GHG emissions and higher global costs of mitigating climate change, whereas a false negative
does not affect global GHG emissions but only leads to higher costs of mitigating climate change
(Schneider et al. 2014).

In Chapter 3 we thoroughly scrutinised the four main approaches used to determine additionality.
Our analysis shows:

Prior consideration is a necessary and important but insufficient step for ensuring addi-
tionality of CDM projects. This step works largely as intended (Section 3.1.4).

The subjective nature of the investment analysis limits its ability to assess with high confi-
dence whether a project is additional. It is possible that improvements could further de-
crease this subjectivity, e.g. by applying more complicated tests to assess the financial per-
formance of the project. However, especially for project types in which the financial impact
of CERs is relatively small compared to variations in other parameters such as large power
projects, doubts remain as to whether investment analysis can provide a strong ‘signal to
noise’ ratio (Section 3.2.4).

To reduce the subjectivity of the barrier analysis, the ‘Guidelines for objective demonstra-
tion and assessment of barriers’ require that barriers are monetized to the extent possible
and integrated in the investment analysis. As a result of this, the barrier analysis has lost
importance as a stand-alone approach of demonstrating additionality. However, barriers
which are not monetized remain subjective and often difficult to verify by the DOEs (Section
3.4.4).

In general, the common practice analysis can be considered a more objective approach
than the barriers or investment analysis due to the fact that information on the sector as a
whole is considered rather than specific information of a project only. It reduces the infor-
mation asymmetry inherent in the investment and barrier analysis (Section 3.3.4). In this
regard, expanding the use of common practice analysis could be a reasonable approach to
assessing additionality more objectively. However, the presented analysis shows that the
way common practice is currently assessed needs to be substantially reformed to provide a
reasonable means of demonstrating additionality. Moreover, when expanding its use, it is
important to reflect that market penetration is not a good proxy for all project types for the
likelihood of additionality. The fact that few others have implemented the same project type
is only an indication of the actual attractiveness. It should thus be only applied to those pro-
ject types for which market penetration is a reasonable indicator.

Against this background we recommend that

the prior consideration grace period for notification after the start of a CDM project should
be shortened from 180 to 30 days to reduce the risk that projects apply for the CDM having
only learned about this option after the start of the project,

the common practice analysis is significantly reformed and receives a more prominent
role in additionality determination,

the investment analysis is excluded as an approach for demonstrating additionality for
projects types for which the ‘signal to noise’ ratio is insufficient to determine additionality
with the required confidence; while for those project types for which investment analysis
would still be eligible, project participants must confirm that all information is true and accu-
rate and that the investment analysis is consistent with the one presented to debt or equity
funders, and
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the barrier analysis is entirely abolished as a separate approach in the determination of
additionality at project level (though it may be used for determining additionality of project
types); barriers which can be monetized should be addressed in the investment analysis
while all other barriers should be addressed in the context of the reformed common practice
analysis.

A prerequisite for expanding the use of the common practice analysis is significant improvements
of its current shortcomings, most notably with regard to the following issues (Section 3.3.4):

The project types and sectors covered by the CDM are very different in their technological
and market structure. Determining what is deemed to be common practice must take into
account these differences. Therefore, the ‘one-size-fits-all' approach of determining com-
mon practice should be abandoned and be replaced by sector or project-type specific
guidance, particularly with regard to distinguishing between different and similar technolo-
gies (appropriate level of dis-/aggregation) and with regard to the threshold for market pen-
etration, which can have very different implications for the number of projects passing the
test, depending on the features of the sectors or project types.

The technological potential of a certain technology should also be taken into account in
order to avoid that a project is deemed additional although the technological potential is al-
ready largely exploited in the respective country. However, results of studies on the techno-
logical potential depend strongly on their assumptions and may thus vary significantly. The
exploitation rate should therefore only be considered one criterion among others in deter-
mining whether a technology is common practice; it should not form the only decisive crite-
rion.

The common practice analysis should at least cover the entire country. However, to en-
sure statistical confidence, the control group needs a minimum absolute number of activi-
ties or installations. If the observations in the host country do not exceed that minimum
threshold, the scope needs to be extended to other countries (e.g. the neighbouring coun-
tries or the entire continent).

Last but not least, all CDM projects should be included into the common practice analysis
as a default, unless a methodology includes different requirements.

In addition to the above-mentioned improvements of general approaches for determining addition-
ality, we recommend further improvements to key general CDM rules:

156

Renewal and length of crediting periods: At the renewal of the crediting period, not
merely the validity of the baseline but the validity of the baseline scenario should be as-
sessed for CDM projects that are potentially problematic in this regard. This is the case if
the baseline is the ‘continuation of the current practice’ or if changes such as retrofits could
also be implemented in the baseline scenario at a later stage. Crediting periods of project
types or sectors that are highly dynamic or complex such as urban transport systems or da-
ta centres should be limited to one single period of 10 years maximum. Moreover, generally
abolishing the renewal of crediting periods but allowing a somewhat longer single crediting
period for project types which require a continuous stream of CER revenues to continue
operation (e.g. landfill gas flaring) may also be considered (Section 3.5.4).

Positive Lists: Some of the positive lists are now reviewed regularly, and have a clear ba-
sis for determining whether a technology should still be included in the lists. This review of
validity should also be extended to project types covered by the microscale additionality
tool. In addition, positive lists must address the impact of national policies and measures to
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support low emissions technologies (so-called E- policies). For positive lists to avoid the
possibility of ‘false positives’ driven by national policies, some objective measure of renew-
able energy support may be needed as part of the evaluation process. A positive list that
included renewables, for example, could be qualified by restricting its applicability to coun-
tries that did not have any support policies in place for that specific technology. Finally, to
maintain environmental integrity of the CDM overall, positive lists should be accompanied
by negative lists (Section 3.7).

o Programmes of activities: PoOA rules allow that the total project size exceeds the small-
scale or micro-scale thresholds while using the automatic additionality provision established
for small-scale and micro-scale projects. This may increase the risk of registering non-
additional projects. Reform of the CDM rules related to additionality for particular project
types (Chapter 4) and positive lists (Section 3.7) will address any concerns about addition-
ality of PoAs (Section 3.6.3). However, as long as these rules are not reformed accordingly,
PoA have the potential to boost the number of non-additional project activities and CERs.

e Standardized baselines: These were introduced to reduce transaction costs while ensur-
ing environmental integrity. In contrast to the general expectation, they do not increase the
environmental integrity of the CDM. On the contrary, as long as they are not mandatory,
once established, they lower the environmental integrity because they allow for increasing
the number false positive projects. Therefore, their use should be made mandatory. Moreo-
ver, all CDM facilities should be included in the peer group used for the establishment of
standardized baselines and clearer guidance needs to be provided for DNAs on how to de-
termine the appropriate level for disaggregation. Finally, the practice of using the same
methodological approach for the establishment of standardized baselines for all sectors,
project types and locations should be abolished (Section 3.8).

¢ Consideration of domestic policies (E+/E-): The risk of undermining environmental integ-
rity through over-crediting of emission reductions is likely to be larger than the creation of
perverse incentives for not establishing E- policies. Therefore, adopted policies and regula-
tions reducing GHG emissions (E-) should be included when setting or reviewing crediting
baselines while policies that increase GHG emissions (E+) should be discouraged by their
exclusion from the crediting baseline where possible (Section 3.9).

e Suppressed demand: In many cases, the Minimum Service Levels may be reached during
the lifetime of CDM project. However, even if the suppressed demand does lead to some
over-crediting, the overall impact is very small. An expert process should be established to
balance the risks of over-crediting with the potential increased development benefits. In ad-
dition, the application of suppressed demand principles in methodologies could be restrict-
ed to countries in which development needs are highest and the potential for over-crediting
is the smallest, such as LDCs (Section 3.10).

6.2. Project types

We note that even with ‘perfect’ rules for determining additionality as recommended in Section 6.1,
many project types have fundamental problems with this determination. Drawing upon our findings
for specific project types (Section 4), this section provides recommendations of which project types
should remain eligible in the CDM. In doing so, we not only consider the environmental integrity
under current rules, but also whether improvements of general or project type-specific rules could
be implemented to ensure overall environmental integrity. We also include other considerations,
such as whether the emission sources can be addressed more effectively by other policies.
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Industrial gas projects: In contrast to conventional wisdom and their perception in the general
public, our analysis shows that industrial gas projects provide for a high or medium environmental
integrity. After issues related to perverse incentives have been successfully addressed through
ambitious benchmarks, HFC-23 and nitric acid projects now provide for a high degree of environ-
mental integrity. They are very likely to be additional because they involve so-called ‘end-of-the-
pipe’ technologies and do not have significant income other than CERs and because revenues
from CERs have a large impact on the economic feasibility. Moreover, they partially use emission
benchmarks as baselines which underestimate the actual emission reductions. The methodologies
for HFC-23 and nitric acid projects have already been improved in the past and do not require fur-
ther improvements (Sections 4.2.7 and 4.4.7). For adipic acid, the situation is different; this project
type is also likely to be additional but concerns about carbon leakage due to high CER revenues
have never been addressed. Adipic acid production is a highly globalised industry and all plants
are very similar in structure and technology. A global benchmark of 30 kg/t applied to all plants
would prevent carbon leakage, considerably reduce rents for plant operators, and allow the meth-
odology to be simplified by eliminating the calculation of the N,O formation rate (Section 4.3.7).
Industrial gas projects provide for low cost mitigation options. Under current rules, HFC-23 and
adipic acid projects may generate large rents for plant operators. These emission sources could
therefore also be addressed through domestic policies, such as regulations or by including the
emission sources in domestic or regional ETS, and help countries achieve their NDCs under the
Paris Agreement. For example, China is introducing a domestic results-based finance policy aim-
ing at incentivising HFC-23 emissions reductions. Parties to the Montreal Protocol also consider
regulating HFC emissions. We therefore recommend that HFC-23 projects are not eligible under
the CDM. A transition to address these emissions domestically may also be supported by bilateral
or multilateral initiatives of (results-based) carbon finance.

Energy-related project types: Our analysis suggests that many energy-related project types pro-
vide for a low likelihood of overall environmental integrity, particularly wind and hydropower (Sec-
tions 4.5.7 and 4.6.7), fossil fuel switch (Section 4.11.7) and supply-side energy efficiency pro-
ject types such as waste heat recovery (Section 4.10.7). The main reason for this assessment is
that CER benefits are often relatively small compared to fuel cost savings, so that the impact of
CER revenues on the economic feasibility is marginal (Section 2.4). Many projects are also sup-
ported through other policies, such as feed-in tariffs for renewable electricity or emerging ETSs.
The costs for renewable power technologies are decreasing rapidly. In our assessment, the poten-
tial for addressing additionality concerns through improved tests are rather limited for these project
types. Many projects are economically viable and even an improved investment analysis or com-
mon practice test may not be suitable to clearly distinguish additional from non-additional projects.
We therefore recommend that these project types should be no longer eligible in principle
under the CDM. However, in least developed countries, some project types, particularly wind and
small-scale hydropower plants, may still face considerable technological and/or cost barriers (Sec-
tion 4.5.3). These project types may thus remain eligible in least developed countries.

We recommend that some other energy-related project remain eligible if methodologies are im-
proved. Biomass power projects can be competitive with fossil generation technologies under
certain but not all circumstances. In cases in which power generation from biomass is not competi-
tive with fossil generation technologies, CER revenues can have a significant impact on the profit-
ability of a project, particularly if credits for methane avoidance are claimed as well. In these cases,
the demonstration of abundance of biomass as well as of the claim that biomass is left to decay is
key for avoiding any over-crediting of emissions. We therefore recommend that only biomass pow-
er projects avoiding methane emissions remain eligible under the CDM provided that the corre-
sponding provisions in the applicable methodologies are revised appropriately (Section 4.7.7).
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With regard demand-side energy efficiency project types with distributed sources — cook stoves
and efficient lighting — we have identified concerns which question their overall environmental
integrity. However, environmental integrity concerns could be addressed if cook stove methodolo-
gies were revised considerably, including more appropriate values for the fraction of non-
renewable biomass (Section 4.12.7), and if approaches for determining the penetration rate of effi-
cient lighting technologies as already established in AM0113 were made mandatory for all new
projects and CPAs under these project types and the older methodologies were withdrawn (Sec-
tion 4.13.7). As CER revenues can have a considerable impact and as barriers persist these pro-
jects, we recommend that they should remain eligible, subject to the improvements recommended.

Methane projects: Landfill gas and coal mine methane projects are likely to be additional. How-
ever, there are concerns in terms of over-crediting, which should be addressed through improve-
ments of the respective methodologies, particularly by introducing region-specific soil oxidations
factors and by requesting DOEs to verify that landfilling practices are not changed (Sections 4.8.7
and 4.9.7). For both project types, the CER revenues have a considerable impact on their econom-
ic performance. With regard to landfill gas, an important concern is that continued incentives for
landfilling could delay the implementation of more sustainable waste management practices, such
as recycling or compositing. We therefore recommend that this project type only be eligible in
countries that have policies in place to transition to more sustainable waste management practices.

Table 6-1 summarises our recommendations for the specific project types assessed above.
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Table 6-1: CDM eligibility of project types

Project type Environmental Environmental Recommendations
integrity under integrity if rules
current rules were improved
HFC-23 Medium / High High Not eligible
Adipic acid Medium High Eligible (with benchmark of
30 kg / t AA)
Nitric acid High High Eligible
Wind power Low Low Not eligible
Hydropower Low Low Not eligible
Biomass power Medium Medium / High Eligible (projects avoiding
methane emissions)
Landfill gas Medium Medium / High Eligible (subject to transi-
tion arrangements)
Coal mine methane Medium Medium / High Eligible
Waste heat recovery Low Low Not eligible
Fossil fuel switch Low Low Not eligible
Efficient cook stoves Low Medium / High Eligible
Efficient lighting Low / High Medium / High Eligible

Sources:  Authors’ own compilation

7. Implications for the future role of the CDM and crediting mechanisms

In this section, we consider the implications of our analysis for the future role of the CDM and cred-
iting mechanisms generally. We situate these implications not only in the context of the CDM but
also the Paris Agreement and draw general conclusions for the design of international crediting
mechanisms under the Paris Agreement as well as crediting policies established at national level.

The CDM has provided many benefits. It has brought innovative technologies and financial trans-
fers to developing countries, helped identify untapped mitigation opportunities, contributed to tech-
nology transfer and may have facilitated leapfrogging the establishment of extensive fossil energy
infrastructures. The CDM has also helped to build capacity and to raise awareness on climate
change. It also created knowledge, institutions, and infrastructure that can facilitate further action
on climate change. Some projects have provided significant sustainable development co-benefits.
Despite these benefits, after well over a decade of considerable experience, the enduring limita-
tions of GHG crediting mechanisms are apparent.

e Firstly, and most notably, the elusiveness of additionality for all but a limited set of project
types is very difficult, if not impossible, to address. Our analysis shows that many CDM pro-
ject types are unlikely to be additional. Information asymmetry between project participants
and regulators remains a considerable challenge. This challenge is difficult to address
through improvements of rules. Further standardisation can be helpful for reducing transac-
tion costs but has a limited scope, particularly within the CDM, for resolving additionality
concerns. The scope for added standardisation is limited by the number of amenable pro-
ject types and the wide variation of conditions across CDM host countries. Standardisation
approaches have been most successful in regional crediting programs such as California or
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Australia, where they have focused on a limited number of suitable and largely non-energy
project types, such as landfills or coal mines.®® The overall integrity of the CDM could only
be improved significantly if the mechanism were limited to those project types that have a
high likelihood of providing additional emission reductions. In our assessment, this would
require excluding most of the current CDM project types and focusing mainly on projects
that abate other GHGs than CO,.

e Secondly, international crediting mechanisms involve an inherent and unsolvable dilemma:
either they might create perverse incentives for policy makers in host countries not to im-
plement policies or regulations to address GHG emissions — since this would reduce the
potential for international crediting — or they credit activities that are not additional because
they are implemented due to policies or regulations. This well-known dilemma has been
discussed by the CDM EB without a resolution.

e Thirdly, for many project types, the uncertainty of emission reductions is considerable. Our
analysis shows that risks for over-crediting or perverse incentives for project owners to in-
flate emission reductions have only partially been addressed. It is also highly uncertain how
long projects will reduce emissions, as they might anyhow be implemented at a later stage
without incentives from a crediting mechanism — an issue that is not addressed at all under
current CDM rules.

o A further overarching shortcoming of crediting mechanisms is that they do not make all pol-
luters pay but rather subsidize the reduction of emissions. This lowers the cost of the prod-
uct or service, inducing rebound effects that are not considered under CDM rules and that
lead to over-crediting. Most of these shortcomings are inherent to using crediting mecha-
nisms, which questions the effectiveness of international crediting mechanisms as a key
policy tool for climate mitigation.

It should be noted that the results of the analysis provided here for the CDM are to a large extent
also relevant and valid for other international carbon offset or crediting programs, such as the Jap-
anese Joint Crediting Mechanism (JCM), the Climate Action Reserve (CAR), the Verified Carbon
Standard (VCS) or the Gold Standard (GS). The results are also relevant for the mechanisms to be
implemented under Article 6 of the Paris Agreement, any mechanism to be used for compliance
under the Carbon Offset and Reduction Scheme for International Aviation (CORSIA) and to a cer-
tain extent for the Joint implementation (for an overview see Kollmuss et al. 2015a). Even though
the programs differ in many aspects, generally speaking, the CDM has been the origin and the role
model for these offset programs. In particular, the CDM’s approaches to additionality testing and
baseline setting have served as the main blueprint for most other programs. With the aim of reduc-
ing transaction costs, rules and methodologies for additionality that have been borrowed from the
CDM have been simplified, which did not generally strengthen their environmental integrity. There-
fore, the issues raised here in the context of the CDM will remain relevant for other international
offset programs.

The future role of crediting mechanisms should be revisited in the light of the Paris Agreement. The
CDM in its current form will end with the conclusion of the second commitment period of the Kyoto
Protocol. Several elements of the CDM could, nevertheless, be used when implementing the
mechanism established under Article 6.4 of the Paris Agreement or when implementing (bilateral)
crediting mechanisms under Article 6.2. However, the context for using crediting mechanisms has
fundamentally changed. The most important change to the Kyoto architecture is that all countries
have to submit NDCs that include mitigation pledges or actions. As of 15 December 2015, 187

% http://wupperinst.org/en/projects/details/wilp/s/pd/377/.
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countries, covering around 95% of global emissions in 2010 and 98% of global population, have
submitted NDCs (CAT 2015). Many mitigation pledges in NDCs cover economy-wide emissions or
large parts of the economy. This implies that much of the current CDM project portfolio will fall with-
in the scope of NDCs.

The Paris Agreement requires countries to adjust their reported GHG emissions for international
transfers of mitigation outcomes in order to avoid double counting of emission reductions. This
implies that the baseline, and therefore additionality, may be determined in relation to the mitiga-
tion pledges rather than using a ‘counterfactual’ scenario as under the CDM, and that countries
could only transfer emission reductions that were beyond that which they had pledged under their
NDCs. Double counting can occur, inter alia, if the same emission reductions are accounted by
both the host country — as reflected in its GHG inventory — and the country using these credits to-
wards achieving its mitigation pledge. Avoiding such double counting could imply that host coun-
tries will have to add internationally transferred credits to their reported GHG emissions if the emis-
sion reductions fall within the scope of their mitigation pledges. This has several important implica-
tions.

Firstly, issuing and transferring credits that do not represent additional emission reductions or are
under- or over-credited has other implications for global GHG emissions. Under the Kyoto Protocol,
non-additional CDM projects or over-crediting increase global GHG emissions, whereas under-
crediting from additional projects provides a net mitigation benefit. The implications are different
and more complex when the emission reductions fall within the scope of the NDC of the host coun-
try: they depend on whether the credited activities are additional, whether they are over- or under-
credited, the ambition of the mitigation pledge of the host country, i.e. whether or not it is below
BAU emissions, and whether the emission reductions are reflected in the host country’s GHG in-
ventory® (Kollmuss et al. 2015b). Compared to the situation in which international transfers of
credits would not be allowed, global GHG emissions could not be affected, decrease or increase
due to the transfer of credits, depending on the circumstances. For example, if the host country
has an ambitious NDC, non-additionality and over-crediting may not necessarily increase global
GHG emissions because the country would have to reduce other GHG emissions to compensate
for the adjustments to its reported GHG emissions. For the same reasons, under-crediting would
not necessarily lead to a global net mitigation benefit. Additionality and over-crediting mainly matter
when host countries have weak mitigation pledges above BAU emissions.

A second important implication relates to the incentives for host countries to ensure integrity and
participate in international crediting mechanisms. If mitigation pledges are ambitious, host coun-
tries might be cautious to ‘give away’ non-additional credits. To achieve its mitigation pledge, the
host country would need to compensate for exports of non-additional credits, by further reducing its
emissions. Host countries with ambitious and economy-wide mitigation pledges would thus have
incentives to ensure that international transfers of credits are limited to activities with a high likeli-
hood of delivering additional emission reductions. However, our analysis showed that only a few
project types in the current CDM project portfolio have a high likelihood of providing additional
emission reductions, whereas the environmental integrity is questionable and uncertain for most
project types. For those project types with a high likelihood of additionality, the potential for further
emission reductions is limited and it is unclear whether host countries would be willing to engage in
crediting for this ‘low-hanging fruit’ mitigation potential. The experience with Joint Implementation
showed that most credits originated from countries with ‘hot air’, i.e. where the emission pledge is
less ambitious than BAU emissions, while the potential for crediting was quite limited in countries

% Some emissions reductions may not be reflected in the country-wide GHG inventory, for example, because the country uses simple

Tier 1 methods to estimate an emissions source which do not account for the emission reductions achieved through CDM projects
or because the reductions occur in a sector that is not covered by the host country's GHG inventory.
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with ambitious mitigation targets, also due to overlap with other climate policies (Kollmuss et al.
2015b). In conclusion, this suggests that the future supply of credits may mainly come either from
emission sources not covered by mitigation pledges or from countries with weak mitigation pledg-
es. In both cases, host countries would not have incentives to ensure integrity and credits lacking
environmental integrity could increase global GHG emissions.

At the same time, demand for international credits is also uncertain. Only a few countries, including
Japan, Norway and Switzerland, have indicated that they intend to use international credits to
achieve their mitigation pledges. An important source of demand could come from the market-
based approach pursued under the International Civil Aviation Organization (ICAO), and possibly
from an approach pursued under the International Maritime Organization (IMO). For these demand
sources, avoiding double counting with emission reductions under NDCs will be a challenge that is
similar to that of avoiding double counting between countries.

A number of institutions are exploring the use of crediting mechanisms as a vehicle to disburse
results-based climate finance without actually transferring any emission reduction units. This way
of using crediting mechanisms could be more attractive to developing countries; they would not
need to add exported credits to their reported GHG emissions, as long as the credits are not used
by donors towards achieving mitigation pledges. The implications of non-additional credits are also
different: they would not directly affect global GHG emissions, but could lead to a less effective use
of climate finance, which could indirectly increase global GHG emissions compared to using the
available resources more effectively. However, donors of climate finance aim to ensure that their
funds be used for actions that would not go ahead without their support. They need to show that
their investments ‘make a difference’. Given the considerable shortcomings with the approaches
for assessing additionality, we recommend that donors should not rely on current CDM rules to
assess the additionality of projects considered for funding.

Some countries pursue domestic crediting policies. South Korea allows companies to convert
CERs from Korean projects into units eligible under its domestic emissions trading system. The
Chinese and California-Quebec ETS allow the use of credits from domestic offsetting projects.
Mexico, South Africa and Switzerland are pursuing polices that allow using domestic credits to
meet tax or other obligations (see also the paragraph above on other offsetting programs). In these
cases, using non-additional credits has no direct implication on global GHG emissions but will in-
crease the country’s costs towards achieving its NDC. In the long run, this provides incentives for
these countries to limit crediting to project types with a high likelihood of additionality. However,
meeting the ambitious long-term climate change mitigation goals of the UNFCCC and the Paris
Agreement requires much stronger action and a rapid bridging of the emissions gap (UNEP 2015).
It is hard to imagine that such ambitious goals could be achieved on a global level in a timely man-
ner without a sharing of effort or burdens that could encompass some form of transfer of mitigation
outcomes and/or results-based climate finance.

Taking into account this context and the findings of our analysis as well as other evaluations, we
recommend that policy makers revisit the role of crediting in future climate policy:

e Moving towards more effective climate policies: We recommend focusing climate miti-
gation efforts on forms of carbon pricing that do not rely extensively on credits, and on
measures such as results-based climate finance that do not necessarily serve to offset oth-
er emissions. If well designed, emission trading systems and carbon taxes have several
advantages over crediting mechanisms: they do not require additionality to be assessed or
hypothetical baselines to be set but rather rely on information on actual emissions for which
information asymmetry is more manageable; in principle, they make the polluter pay rather
than providing subsidies; and they expose all regulated entities to a carbon price, enabling
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up-scaled, sector-wide emission reductions. We recommend that international crediting
mechanisms play a limited role after 2020 to address specific emission sources in countries
that do not have the capacity to implement broader climate policies. Crediting should not be
further pursued as a main tool for GHG mitigation.

Fundamental and far-ranging changes to the CDM: To enhance the integrity of interna-
tional crediting mechanisms such as the CDM and to make them more attractive to both
buyers and host countries with ambitious NDCs, we recommend limiting the mechanism to
project types that have a high likelihood of delivering additional emission reductions. We
recommend reviewing methodologies systematically to address risks of over-crediting, as
identified in this report. We further recommend revisiting the current approaches for addi-
tionality, with a view to abandoning subjective approaches and adopting more standardized
approaches where possible. We also recommend curtailing the length of the crediting peri-
ods with no renewal. A larger question is whether the UNFCCC and CDM processes can
create the consensus needed to make the fundamental changes needed to improve the in-
tegrity of the CDM in significant ways.

Purchase of CERs: We recommend potential buyers of CERs to limit any purchase of
CERs to either existing projects that are at risk of stopping GHG abatement (‘vulnerable
projects’) or the few project types that have a high likelihood of ensuring environmental in-
tegrity. Continued purchase of CERs should be accompanied with a plan and support to
host countries to transition to broader and more effective climate policies that ensure GHG
abatement in the long-run. Purchase of CERs could also be used to deliver results-based
finance in this context. Further, we recommend pursuing the purchase and cancellation of
CERs, as a form of results-based climate finance, rather than using CERs for compliance
towards meeting mitigation targets.

Mechanisms under Article 6 of the Paris Agreement: Given the high integrity risks of
crediting mechanisms, we recommend that Parties consider provisions that provide strong
incentives to the Parties involved to ensure integrity of international transfers of mitigation
outcomes. This includes robust accounting provisions, inter alia, to avoid double counting of
emission reductions, but should also extend to other elements, such as comprehensive,
transparent and ambitious mitigation pledges as a prerequisite to participating in interna-
tional mechanisms.

In conclusion, we believe that the CDM had a very important role to play, in particular in countries
that were not yet in a position to implement domestic climate policies. However, our assessment
and other evaluations confirm the strong shortcomings inherent to crediting mechanisms. With the
adoption of the Paris Agreement, implementing more effective climate policies including interna-
tional cooperative actions becomes key to bringing down emissions quickly to a pathway con-
sistent with well below 2°C. Our findings suggest that crediting approaches should play a time-
limited and niche-specific role, where additionality can be relatively assured, and the mechanism
can serve as stepping-stone to other, more effective policies to achieve cost-effective mitigation. In
doing so, continued support to developing countries will be key. We recommend using new innova-
tive sources of finance, such as revenues from auctioning of ETS allowances, rather than interna-
tional crediting mechanisms, to support developing countries in implementing their NDCs.
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8. Annex

8.1. Representative samples of CDM projects
8.1.1. Task

The population consists of 7,418 CDM projects which have 4 characteristics (location, technology,
size, time), from which representative samples for three additionality approaches (investment anal-
ysis, barrier analysis and common practice analysis) should be drawn. One challenge consists of
the fact that the additionality approaches are not directly known before the analysis. After some
preliminary analyzes, we decided on a two-step approach.

1. Draw a representative sample with regard to all strata of the 4 characteristics of size 300. The
additionality approaches are determined for the projects in this sample.

2. Draw sub-samples from the projects belonging to each of the three additionality approaches,
which are representative for the strata of the 4 characteristics, as they occur for the projects of
each additionality approach. The sub-samples shall consist of 50 projects each, which are to
be further divided into one 30-project sample and two 10-project samples. The 30- and 10-
project sample should each be representative of the strata and combine to the 50-project
sample.

8.1.2. Approach

The challenge consists of the fact that the small sample sizes lead to less than one draw for many
strata. In a first step, therefore, a randomised procedure is necessary to identify the strata from
which to draw, such that the frequencies of the strata are best preserved from the population to the
samples.

Drawing the 300-project sample

1. Randomly select strata from which to draw

a) Calculate the target number of draws for each stratum as (stratum frequency) (population
size) (sample size). These are decimal numbers and often below.

In order to obtain an integer number of draws for a stratum, discretise its corresponding
target number to the enclosing integers, e.g. 2.1 is randomly assigned either 2 or 3,
where the probability of the assignment of the higher enclosing integer is weighted with
(target number)*(lower enclosing integer). In the example, the probability that 2.1 be-
comes 3 is therefore weighted with 2.1 2 0.1. The number of target numbers assigned to
the higher enclosing integer is determined such that the sum of all assigned lower enclos-
ing integer and all assigned higher enclosing integer is as close as possible to the round-
ed sum of all respective target numbers.

For example, assume 3 target numbers between 2 and 3, namely (2.1, 2.3, 2.9). Their
rounded sum is 7. Drawing twice from two strata and three times from one strata yields
the targeted 7 total draws. The third strata with the target number 2.9 has the highest
chance of being chosen for the three draws.

b) Strata with 0 frequency in the population have of course 0 frequency in the samples as
well.

2. Randomly draw from the strata with the discretised target numbers of the previous steps.

165



Oko-Institut e V.

How additional is the CDM?

Drawing sub-samples of the 300-project sample with the added additionality approach in-

formation

From the 300-project sample, we extract the projects that belong to each additionality approach,
yielding three sub-samples. From each of these sub-samples, we draw samples of 50 projects,
which are representative with regard to the strata of the 4 characteristics in the respective sub-
sample. We employ the same approach as for drawing the 300-project sample (Section 2.1).

These three samples of 50 projects are ordered with respect to the strata of the 4 characteristics.
Then we extract two sub-sets of 10 projects, one consisting of the 1st, 6th, 11th, 15th... project, the
second consisting of the 3rd, 8th, 13th, 18th... project of the ordered sample. The 30-project sam-
ple consists of the remaining projects. This ensures that the strata within the 50-project sample are
preserved in the smaller samples as well as possible.

8.1.3. Samples

Investment analysis:

Barrier analysis:

Common practice analysis:
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69, 544, 1436, 1906, 2007, 2075, 2229, 2525, 3068, 3490, 3703,
4042, 4317, 4657, 5047, 5659, 5661, 5707, 5757, 6052, 6899,
7073, 7185, 7843, 7974, 8057, 8523, 8615, 8801, 9002

1875, 2315, 3033, 3186, 3799, 4600, 4687, 5843, 7024, 7551,
8903

1795, 2931, 4817, 5555, 6173, 6440, 7540, 8291, 8818, 8821

244,348, 582, 644, 1053, 1408, 1578, 1738, 2180, 2561, 3174,
3191, 3639, 3739, 3856, 4468, 4478, 4508, 4748, 5099, 5749,
5961, 6012, 6302, 6636, 7242, 7392, 7651, 8680, 9419

534, 831, 937, 1151, 1827, 2098, 4147, 5234, 7595, 8319
544, 2077, 2975, 3393, 4089, 5888, 6246, 7578, 8927, 9100

69, 1227, 1602, 1737, 2007, 2075, 2098, 2109, 2302, 2315, 3068,
3186, 3642, 3670, 3799, 4687, 5006, 5359, 5659, 5843, 6173,
6553, 6899, 7648, 7936, 8125, 8140, 8506, 8636, 9699

588, 2486, 3994, 4317, 6440, 7400, 8093, 8505, 8523, 8879
366, 544, 1661, 1875, 3703, 4042, 4310, 5487, 7494, 8818
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8.2. Information on suppressed demand in CDM methodologies

Table 8-1: Information on suppressed demand in CDM methodologies

Meth No. Definition of baseline tech- |Definition of MSL Definition of baseline activ-
nology ity level

ACMO0014 |Methane Correction Factor of |None Project activity level (i.e.

0.4 for domestic wastewater quantity of wastewater treat-
ed)

AMS LA Allows AMS |.L approach Allows AMS |.L approach Project activity level (i.e.
quantity of electricity con-
sumed)

AMS Fossil fuel powered lamp 3.5 hrs per day x 2 CFL Deemed savings with fossil

lI.AR lamps (240 lux) fuel lamp to match MSL, with
annual growth in kerosene
consumption

AMS II.G Mix of fossil fuel cooking None Project activity level (i.e.
technologies quantity of biomass saved)

AMS III.LF  |Unmanaged waste disposal MSL is having a waste dis- Project activity level (i.e.
with > 5m depth (methane posal site guantity of waste converted
Correction Factor of 0.8) to compost)

AMS I.E Mix of fossil fuel cooking None Project activity level (i.e.
technologies guantity of renewable energy

used)

ACMO0022 |Unmanaged waste disposal MSL is having a waste dis- Project activity level, alt-
with < 5m depth (methane posal site hough project proponent may
correction factor of 0.4) propose another baseline

AMS I.L Kerosene pressure lamp for 240 lux for lighting (50 Project activity level (i.e.
lighting; car battery for appli- |kWh/yr using CFL), 195 quantity of electricity con-
ances; diesel generator for kWhl/yr for other appliances |sumed) but with emissions
larger loads factor of baseline technology

AMS Kerosene pressure lamp for 240 lux for lighting (50 Project activity level (i.e.

111.BB lighting; car battery for appli- |kWh/yr using CFL), 195 quantity of electricity con-
ances; diesel generator for kWhl/yr for other appliances |sumed) but with emissions
larger loads factor of baseline technology

AMS Fossil fuel or non-renewable | No minimum, but sets max- | Project activity level (i.e.

lHL.AV biomass to boil water (only imum level of 5.5 litres per quantity of water purified by
requires justification if share person-day for crediting project), but capped at 5.5
of total population without litres per person per day
access to improved drinking
water is > 60%)

Sources:  Authors’ own compilation
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