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Executive summary

The Clean Development Mechanism (CDM) has been a success in both the number
of projects and the amount of emission reductions it has mobilized. On the other
hand, an increasing number of stakeholders are calling for a reform of the CDM for
further improvement of the mechanism. Of particular concern is the cumbersome
procedure of the baseline setting and additionality testing. The baseline defines the
emission level that would have existed under a business-as-usual scenario, while a
project is additional if it would not have happened in the absence of the revenue from
sales of Certified Emission Reductions (CERSs). In order to operationalise these
concepts, complex methodologies and procedures have been introduced to the
CDM.

CDM methodologies often have very narrow applicability conditions and require
cumbersome data collection. Also, the bottom-up methodology development process
requires significant time and effort from project developers, and does not necessarily
provide developers with incentives to develop widely applicable methodologies. The
additionality testing approach i especially the barrier analysis i is not objective
enough. Also, there is a lack of clarity and guidance on the additionality testing,
leading to inconsistent application of the test among project developers. In order to
facilitate project development, to increase the environmental integrity of the CDM and
reduce inconsistency of decisions on project registration, a wider use of
benchmarking has been proposed. This builds upon a trend to introduce benchmark
elements in approved CDM baseline methodologies and should help to further
standardize the current complex and often subjective process of baseline setting and
additionality testing. Benchmarking could address many of the criticisms levelled at
the CDM but benchmarks also need careful implementation and regulatory oversight
in order to ensure the environmental integrity of the CDM is maintained.

Benchmarking is broadly d e f i ned as brhoé perfommanoe againist peers
based on a s elt canobe used dithereforibaséline determination, or
additionality determination, or both. Baseline emissions could be derived from a set
of similar installations. Project additionality would be deemed to exist if a level
derived from a set of similar installations is beaten. Benchmark development is
divided into two broad processes. Firstly, it has to be decided which performance
indicators are used to determine a benchmark. Secondly, the threshold level for the
selected indicators has to be decided, which specifies the baseline and/or the level
that has to be beaten to show additionality of a project.

Benchmarking has already been used widely across the world for comparison of
energy and/or emission performance of companies. The key technical aspects
crucial to the success of benchmarking are: (1) level of aggregation, (2) data
requirements, (3) stringency of benchmarks, and (4) updating of benchmarks. The
experience gained with the existing benchmarking initiatives worldwide shows some

5
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convergence in the benchmarking approach. First, benchmarks are commonly set on
a product or service-specific basis. Second, separate benchmarks are usually set for
new and existing installations. On the other hand, key disagreements are observed in
the treatment of technological differences and the choice of stringency level of
benchmarks.

Although highly standardized benchmarking approaches exist in a few sectors (e.qg.,
aluminium and cement), the approaches taken for other sectors are very diverse and
thus require further harmonization. US initiatives try to standardize additionality
demonstration, and in some cases baseline setting, with the use of performance
standards. The performance standards are defined either by an emission rate,
specifications on technology or practice, or a market penetration rate. However the
reliability of this approach has not yet been evaluated independently.

Benchmarking has also been used in CDM methodologies, though only on a
relatively limited scale. The existing benchmarking-based methodologies have
focused on sectors where a large body of data is already available (e.g., power,
aluminium, cement sector). Detailed disaggregation by product type is not common.
On the other hand, nearly half of the benchmarking methodologies differentiate
benchmarks by technology or fuel type. The temporal threshold is commonly set as
fimost recent five yearso. The spati al

power grid. Further expansion of the boundary is required if there are insufficient
peers for comparison within the boundary. A few methodologies allow for the use of
conservative default factors. The benchmark stringency is typically set as the
average of the top 20% performers. This threshold stems from the Marrakech

Accords, and detailed technical judgement s

stringency have not been made yet. Benchmarks are normally updated only at the
renewal of a crediting period, i.e., every seven years. Only a few methodologies
require annual updating. Where this is required, a default value for the benchmark
adjustment is provided in most cases. In terms of additionality testing, approaches
similar to the US performance standards exist in approved CDM methodologies.
Furthermore, in one methodology a benchmark has also been used explicitly for
additionality demonstration.

Developing benchmarking approaches can be complex and approaches need to be
specific to each sector. However, experience has shown that this complexity can be
mastered. In general, sectors appropriate for benchmarking produce outputs or
services similar in their nature and in their production processes. Also, ideal sectors
are highly concentrated, with limited geographical factors affecting the level of GHG
performance, and already have a large amount of available data for benchmarking.
Therefore, benchmarking is likely to be a suitable instrument for large homogeneous
sectors. For sectors less amenable to benchmarking, alternative approaches (e.g.,
default parameters) have to be considered as a fall-back option.

An appropriate level of aggregation plays a crucial role in filtering out projects with
characteristics which are not representative of the baseline. An important trade-off

6
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exists between the simplicity and the stronger investment incentives for low-carbon
technologies given by a single benchmark, and the opportunities for performance
improvement by high-carbon technologies provided by benchmarks differentiated by
technology. One of the most important grounds for disaggregation is the
differentiation between new and existing installation projects. Further important
parameters for disaggregation are product homogeneity as well as the geographic
availability of certain resources to supply the target market. In addition, local
conditions can have a large influence on additionality.

Setting the right level of stringency for baseline and additionality is essential. The
choice of the levels has to ensure a balance between credited emission reductions
by the benchmarked approach and real emission reductions generated. The more
stringent a benchmark is, the more likely that non-additional projects are weeded out,
but at the same time less projects will be able to beat the benchmark. The
determination of specific levels for the additionality and baseline should rely on
expert judgement and should be based on in-depth technical and economic
understanding of the specific sector and efficiency or carbon intensity distribution
curves of business-as-usual projects. A large body of objective data such as
knowledge of BAU practices and technology costs is available that can inform the
decision. Where the judgement cannot be made with sufficient rigor, project-specific
additionality tests or credit discounting should be used as an alternative approach.

As performance of a sector changes over time due to autonomous technical
progress, benchmarks need to be updated. This is especially important for existing
installation projects, which are more likely to see autonomous technological progress
over time, including both technical and operational measures. For new installations,
most of the measures are expected to be implementation of specific technologies,
and they would in most cases last until the end of the crediting period. In this case,
the baseline level should be fixed for the crediting period applicable to the project, or
be only updated according to parameters which can be improved without major
technical upgrades.

The benchmarking-based CDM is feasible. However, it will require an improvement
in data collection, the early set up of adequate institutions as well as the
development of specific approaches. Data collection efforts which could be used by
the CDM are already underway but need to be scaled up. New data collection should
be started as soon as possible for additional key sectors. Additional data (e.g., on
abatement cost and current practices) might be need in order to derive appropriate
benchmarking and baseline levels. The overall timeframe for the development and
approval of benchmarks would be between one and four years (including the data
collection), depending on the complexity of the sector and the availability of
necessary resource for benchmarking. A preliminary cost estimate of the
development of a benchmark covering 200 plants would be 01.2-4.5 million,
assuming one-year monitoring for the data collection. If the data already exist, the
cost woul d 4.5 milhiomdn particula?, the data collection is the most time
and resource-consuming step and would require substantial international upfront

7
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financing. The overall cost-effectiveness of benchmarking is largely influenced by the
number of benchmarks to establish.

The shift of the burden of developing baselines from project developers to a
dedicated body as well as standardization of baselines would likely encourage
greater participation of underrepresented countries, e.g., least developed countries
(LDCs) in the CDM. However, installations in these countries are typically less
efficient in emissions performance. If benchmarks are set without taking into account
the local conditions of these countries, benchmarking would likely result in an unfair
distribution. Moreover, many host countries currently lack the capability to set up
appropriate benchmarks. The capacity to monitor, report and verify emissions and
activity data for the relevant sector and its installations needs to be developed and
supported by financial and technical assistance. Given that the CDM only issues
CERs ex post, there will be a financing gap between the establishment of the
domestic institutional capacity and the revenues from potential CERs and thus both
technical assistance and funding is required. Besides the possible financial support
from the surplus of the CDM Executive Board (EB), multilateral or unilateral support
programmes could be established to increase the institutional feasibility.

If benchmarking becomes a voluntary option, project developers would have a choice
between a presumably stringent benchmark and a project-based baseline. Therefore,
it would provide positive incentives for exploring new CDM opportunities, potentially
leading to an improved distribution of CDM projects. Mandatory benchmarking could
reduce the CER potential as benchmarks are likely to be set more stringently than
the business-as-usual scenarios.

In conclusion, we recommend the following:

1 Set benchmarks in a product or service-specific manner.

91 Differentiate the benchmark between new and existing installations, and
according to vintage classes so that sufficient incentives for improvement
would be given to the existing installations.

1 Choose appropriate performance indicators: Given the one-off decision
on the indicators, it would likely be challenging to agree on indicators
because there are a lot of vested interests. Wrong decisions on benchmarks
are more difficult to reverse than wrong decisions on specific projects, as
benchmarks cannot be changed very frequently.

1 Balance the aggregation level of a benchmark: The aggregation level is a
key determinant of the effectiveness of benchmarking. Highly aggregated
benchmarks increase the risk of non-additional projects while not harnessing
certain mitigation potentials, as they cannot capture country or even region-
specific differences in project attractiveness. Low levels of aggregation raise
issues regarding data confidentiality. The choice of aggregation level has a
strong impact on transaction costs. In order to strike a balance, it is
recommended to develop a benchmark in a technology-neutral manner, but
distinguishing new and existing installations, possibly further differentiated by
vintage classes.
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1 Determine the right level of benchmark stringency: An overly stringent
benchmark will restrict uptake of the CDM in the benchmarked sector, while
an overly lenient one could risk allowing large amounts of CERs from
business-as-usual projects. The decision on benchmark stringency therefore
requires a high degree of judgement and will inevitably be contested.
However, a large body of objective data is already available that can aid the
decision on the stringency level.

1 Regularly update a benchmark: Due to technical progress over time,
benchmarks need to be updated at regular intervals. The length of the interval
depends on the speed of technology development but is likely to be several
years. Clear processes for updating benchmarks should be defined upfront.

1 Set up a CDM Benchmark Coordinator (CBC): The CBC would function as
a working group or panel reporting to the CDM Executive Board (EB). | t 6 s
functions would include calculating the benchmarks for specific sectors or for
specific countries, coordinating data collection and preparing benchmarks for
approval by the CDM EB.

1 Ensure transparency of decision-making: It is essential to ensure a
transparent process for benchmark development, providing open access to
the benchmark study results and opportunities to give public inputs at key
milestones in the process.

1 Provide support for benchmark development: Introduction of benchmarks
shifts costs from project developers to public institutions. A high share of the
cost accrues up-front, but recurrent costs for updating of benchmarks should
not be underestimated. Benchmarks cannot be developed without the
collaboration of host country institutions in providing data, and international
support for financing and technical assistance is indispensable. Seed funding
could be taken from the accumulated surplus of the CDM EB that has
reached about $40 million.
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1. Introduction

The objectives of the CDM, as set out in the Kyoto Protocol, are twofold: (1) to assist
developing countries (non-Annex | countries) to achieve sustainable development
whilst at the same time (2) to assist developed countries (Annex | countries) in
achieving compliance with their quantified emissions targets in a cost-effective
manner (UNFCCC 1998). These targets are not necessarily consistent, as a focus on
cost-effectiveness may lead to low sustainability benefits, while projects with high
sustainability benefits may be more costly and thus less competitive (e.g., Sutter and
Parrefio 2007)

Does the CDM in its current form meet these possibly conflicting demands? Both the
number of CDM projects and the expected CER volumes support a positive
conclusion. On the other hand, an increasing number of stakeholders have called for
a reform of the CDM for further improvement of the mechanism. The criticisms focus
particularly on the cumbersome procedure of additionality testing, where both NGO
and industry representatives argue that no objective measure of additionality exists
(e.g., Haya 2007, IETA 2006). Given the increase in rejections of projects due to
perceived lack of additionality and the increase of transaction costs for regulators
and project developers alike, the burning question is whether an alternative to the
current project-specific additionality test can be found.

This study assesses the potential of benchmarking as a means to standardize
procedures for CDM baseline setting and additionality demonstration. At the
international climate negotiations, benchmarks are referred to as standardized, multi-
project baselines. A wider use of benchmarking is being discussed under the Ad-hoc
Working Group on Further Commitments for Annex | Parties under the Kyoto
Protocol (AWG-KP).

We first analyze the current status of the CDM in Ch. 2 to examine where
benchmarking could play an important role for the improvement of the mechanism. In
Ch. 3, we then provide an overview of the existing benchmarking approaches
available, both outside and within the CDM, to analyze implications of adopting a
benchmarking-based CDM. Ch. 5 further elaborates on the methodological approach
for benchmarking. In Ch. 5, practical issues related to the implementation of
benchmarking under the CDM will be discussed in detail. Based on the above
analyses, we assess implications of a wider use of benchmarking under the CDM in
Ch. 6. Finally, Ch. 7 concludes.

10
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2. Current status of the CDM

T Summary 1
The number of registered projects and their expected CER volume underlines the
overall success of the CDM. Nevertheless, a closer examination of the mechanism
reveals some deficiencies. The huge technical potential of emission reductions in
developing countries has not been harnessed by the CDM to the same extent in all
regions and all sectors.

The number of CDM projects in Africa lags far behind Latin America and is
minuscule compared to Asia. Furthermore some sectors or scopes are not as well
represented as their general potential would suggest - only few projects have been
registered in sectors such as energy distribution, transport or construction. Beside
the unequal distribution of registered projects, it becomes obvious that the
mechanism favours projects that surpass a certain volume of CERs per year, i.e.,
20,000 CERs.

The contribution of the CDM to sustainable development has been
guestioned, as has its environmental integrity. The rules and procedures are seen as
complex, partially inconsistent and not reliable as they get frequently changed over
time. These problems have generated criticisms of the CDM and a call for a reform
among various stakeholders.

Although it has improved gradually over time, the determination and
assessment of additionality is still a contentious aspect of the CDM.. Further
standardization of the methodologies is called for in order to streamline the complex
and often subjective process of the baseline setting and additionality demonstration.

2.1 Mixed outcome of the mechanism

The overall numbers of the CDM with 1909 projects registered to date and the
related volume of 1.68 billion CERs expected until the end of 2012 demonstrate the
success of the mechanism (UNFCCC 2009a). However, a detailed examination of
the figures discloses several discrepancies. Not all regions and not all sectors are
integrated equally into the success of the mechanism. Furthermore, the project size
in terms of CER volumes has an important impact on the success of a CDM project.

2.1.1 Geographic distribution

The share of CDM projects in number of projects and CER volumes shows the
successful implementation of the mechanism in Asia and, to a certain extent, in Latin
America. In contrast, Africa is clearly left behind (Figure 1).

11
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Number of projects CER Volumes by 2012

Latin
America
23%

Latin
America
16%

Africa
3%

Figure 1: Regional share in number of registered CDM projects and their CER
volumes by 2012

Status: November 2009, Source: Point Carbon (2009a)

However, it shoul d be noted that Afri
share in global GDP and global GHG emissions. The trend in the number of African
projects in the pipeline has been increasing recently. The Programme of Activities
(PoA) mode, which was introduced in 2007 by the CDM Executive Board (EB), set
out the framework for more efficient implementation of CDM projects and could thus
mobilize more projects in underrepresented countries, and improve the geographical
distribution.

2.1.2 Sectoral distribution

Similar to the unequal geographical distribution, the number of projects and related
CER volumes are unbalanced among different sectors. It is obvious that the technical
potential of GHG emission reductions has to date not been harnessed by the CDM in
all sectors. Renewable energy and waste projects have greatly benefited from the
CDM so far both in terms of number of projects and CER volumes. Industrial
processes projects (e.g., N,O, HFC) also expect a large amount of CERs, though
with a small number of projects. On the other hand, fuel switch and land use, land-
use change and forestry (LULUCF) projects are significantly underrepresented. The
energy efficiency category, in its aggregated form, shows a favourable result thanks
to the good achievement of industrial energy efficiency projects. However, the CDM
faces great barriers in mobilizing efficiency improvements in energy distribution,
energy demand, and transport (Figure 2).

12
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Figure 2: Number of registered CDM projects and their annual expected emission
reductions by project type

Status: November 2009, Source: Point Carbon (2009a)

2.1.3 Project-size distribution

The CDM has been criticised for its high transaction costs due to the complex
regulatory and technical requirements. Therefore, CDM projects with high CER
generation potential are favoured by project developers. To alleviate the difficulties
that small-scale projects would likely face due to the high transaction costs, simplified
rules and procedures were implemented at the start of the CDM operation.
Nevertheless, the majority of the registered projects are found in the range of 20,000
to 100,000 CERs per year (Figure 3). In particular, micro-scale projects (less than
5,000 CERs per year) are significantly underrepresented. As explained above, by
establishing rules and procedures for PoA, the regulators have paved a way for
scaling up the potential of micro- and small-scale projects. An increasing number of
PoAs is entering the CDM pipeline.

13
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Figure 3: Number of registered CDM projects and their annual emission reductions
by project size

Status: November 2009, Source: UNFCCC (2009a)

2.2 Criticisms and deficiencies of the mechanism

A number of stakeholders are currently calling for a reform of the CDM (e.g., CDM

Watch 2009). The unbalanced regional, sectoral and project-size distribution is only

one aspect of their critique. In addition they have questioned t he mechani smés
contribution to sustainable development in host countries and have criticised the

rules and procedures of the CDM as cumbersome, inconsistent, and unpredictable.

A serious concern also lies in the determination of additionality (Michaelowa et al.

2008).

Table 1: Main criticisms and deficiencies of the CDM

Subject Deficiencies

CDM goals Sustainable development:

Sustainable development criteria are developed at national
l evels and thus wunder gadhose crifenag
are often defined very vaguely and the host country approval
has a #®&mrtwmpdedmgd. character

Least-cost abatement:

Projects that manipulate baselines and additionality have
negative abatement costs and thus generate no real and
additional emission reductions

Methodologies and Methodologies:

additionality testing Standardization appears to be a complex task due to project-
specific data requirements to calculate the baseline emissions.
Applicability conditions are too narrow. Data source consistency

14
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is not guaranteed. Monitoring is very strict on some parameters
whereas it is lax on others.

Additionality testing:

The current approach of additionality testing 7 especially the
barrier test T is not objective enough. Also, there is a lack of
clarity and guidance on additionality testing, leading to
inconsistent application of the test among project developers.

Regulatory framework | CDM design:
Project-based CDM activities have not contributed to rapid
sector-wide transformations.

UNFCCC rule-setting bodies:

Lack of administrative capacity of the CDM body resulting in
delays and requests for clarification. Multi-level nature of rules
and rapid and frequent, sometimes inconsistent changes of rules
makes it difficult to apply rules correctly. The EB is exposed to
legal threats by project developers.

Designated Operational Entities (DOES):

The quality of the validation and verification suffers from high
competition on the market for DOEs and lack of training of their
staff.

Project activities Geographical distribution:
Dominance of Asia & Oceania and Latin America whereas Sub-
Saharan Africa and LDCs are left behind.

Project types:
Dominance of industrial gases projects, which provide no or very
limited sustainable benefits to the host country.

Source: Adapted from Michaelowa et al. (2008)

While recognizing the above criticisms, it should also be noted that several of them

are inherent in the very nature of the CDM. Without a rigorous regulatory oversight,

the offset mechanism would increase the emission budget of Annex | countries to the

Kyoto Protocol and jeopardize the environmental integrity of the system. Therefore,

these criticisms have to be badaasetupandtheagai nst
benefits it has brought about.

A reform of the CDM is possible. In particular, the complexity and difficulties in the
methodologies and additionality testing can be well addressed by the standardized
benchmarking approach. The benchmarking could also enable rapid sector-wide
transformations and improve the distribution of CDM projects.

15

t



Draft report i Please do not quote or cite.

2.2.1 Baseline and monitoring methodologies

The CDM is based on a huge body of rules within which a hierarchy applies. Its
highest level is defined by international treaties that have been formally ratified by
states, such as the Kyoto Protocol. The second level is agreed by the COP. The third
level is a decision of the CDM EB. Advisory bodies to the EB shape important parts
of rules even if they formally do not decide on them 7 such as the CDM
Methodologies Panel (MP) does with respect to proposed baseline methodologies.
Depending on their hierarchical level, rules will have different characteristics and
lifetimes (Michaelowa et al. 2007).

As stated above, the current CDM requires the application of methodologies to
proposed projects in order to determine emission reductions that are real and
additional. With 66 approved methodologies (AM), 16 approved consolidated
methodologies (ACM) and 49 approved small-scale methodologies (AMS)®, a large
complex regulatory system is currently in place. In addition, 15 methodologies are
approved and active for afforestation and reforestation activities®>. A general feature
of the regulatory system for methodologies is the bottom-up approach requiring
project developers to suggest new methodologies. Broekhoff (2007) argues that most
methodologies have been designed around the specific projects being proposed by
developers. He highlights that developers prefer designing methodologies around
project-specific factors to proposing standardized approaches. It is obvious that the
development of standardized factors valid in various CDM host countries is beyond
the capacity of individual project developers proposing new methodologies. Even if
the capacity existed, a private company would not have an incentive to provide a
public good to its competitors, as a methodology cannot be patented.

Beside the costs related to the development of a new methodology, the required time
and risk is an important aspect. Generally, methodology development until approval
by the EB takes at least one year and the average rate of success has only been
40% so far (UNEP Risoe 2009). Considering that economically rational project
developers will invest in the development of a new methodology only if they expect to
implement a worthwhile number of CDM projects after approval of the new
methodology, it is surprising that there are a significant number of methodologies that
have not been utilized widely (Figure 4).

! Accounting only approved methodologies that are currently active.
% Including approved large scale, approved consolidated and approved small scale
methodologies.
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Number of methodologies
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Number of projects per methodology

Figure 4: Number of projects per approved methodology (AM, ACM and AMS)

Note: Presented is the number of projects registered, at the validation stage, rejected and withdrawn. More
than 30 methodologies are not used at all. On the other hand, two methodologies (ACM0002° and AMS-I.D*)

are applied to more than 1,000 projects.

Status: November 2009, Source: UNEP Risoe Centre (2009)

The main reason is probably that the methodology was changed substantially during
the approval process and thus could no longer be used by the developer.
Furthermore, the non-utilization of certain methodologies implies that the rules and
procedures in such methodologies are too laborious, conservative, and/or narrow in
applicability condition. UNFCCC has recently started examining the reasons for low
utilization of the methodologies and ways for improvement, as shown in its call for
public inputs ACall for i nputs on the
methodo | ogi es i n QDRCC® 20090)e Astadresult, the EB agreed to
further streamline the procedures for consideration of new methodologies, request
for revision and request for clarification. They have also decided to revise approved
methodologies to further improve their objectivity, applicability, usability and
consistency (UNFCCC 2009c). Furthermore, they agreed to continue developing
conservative default parameters for use in baseline methodologies, as an alternative
to setting project-specific parameters that are difficult to determine, in order to
facilitate the use of methodologies while safeguarding the environmental integrity of
the CDM (UNFCCC 2009d).

¥ ACMO0002: Consolidated baseline methodology for grid-connected electricity generation
from renewable sources.
* AMS-1.D: Grid-connected renewable electricity generation.
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2.2.2 Additionality testing

The additionality of a CDM project is a crucial factor in regard to the environmental
integrity of CDM projects. CERs from non-additional projects undermine the
emissions budget set for Annex | countries to the Kyoto Protocol. The essential idea
underlying the concept of additionality is that the emissions reductions of a CDM
project would not have happened under the business-as-usual scenario. However,
there are widely differing views about additionality. The interests of project
developers and CER buyers are strongly aligned, as both sides want to maximize
CER volumes. They argue that the concept of additionality does not make any sense
as it is impossible to gauge reasons why project developers invest in a project. Thus
any project reducing emissions compared to a baseline should get CERs (e.g., Rentz
1998, IETA 2006). This transfers the determination of additionality into the baseline
setting. For an economi st observer the reason
lying on the sidewalk and then claiming an extra payment from a bank for bringing
this bill back into circulation. The other extreme is the demand made by
environmental NGOs that no profitable project should be credited. Again, for the
external observer, this position also does not make sense as profitable projects may
not materialize due to availability of more profitable alternatives, unavailability of
capital, or other barriers. So the CDM should accept profitable projects as long as the
project developer can show that these projects would not happen without the
incentive from CER sales.

In order to ensure the environmental integrity of the CDM, the regulator has to
introduce rigorous procedures for the additionality determination. As it had become
clear that agreement on a technical definition of additionality would not be achieved
in a UNFCCC negotiating forum, the EB was left with the task - and had the courage
- to define detailed rules for additionality throughthe i T o0 o | for the demonstr.
assessment o f onaadpbjedt-specificablasist While the tool formally is
voluntary, it has become the de facto standard (see discussion in Michaelowa 2009).
Depending on project scale and applied methodology, the additionality of a CDM
project can be demonstrated by the following steps:

A Investment analysis.

A Barrier analysis.

A Common practice analysis.
Developers can choose between the first two, but the last is mandatoryS. Initially, the
additionality analysis was often performed in a cursory manner.

The investment analysis can be conducted with a simple cost analysis®, an
investment comparison analysis’, or a benchmark analysis® (for the share of projects

®See the ATool for t he demonstration A avdlabla ats e s s men't
http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v5.2.pdf.

® The simple cost analysis is applicable only if the project generates no financial or economic

benefits other than CDM-related income. The project developer needs to demonstrate that

there is at least one alternative which is less costly than the project.
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applying these options, see Figure 5). By applying the benchmark analysis, project

developers have to evaluate an investment benchmark that is standard in the market,

considering the specific characteristics of the project type. The determination of an

appropriate benchmark is the task of the project developer. As a result, it is the

project developer who has to cover the costs of data collection. Also, the room for

gamingis | ef t with a #fAcreat i ¥igares, thue teadingpto @t at i on
registration of CDM projects with dubious additionality. The key problems are (1) the

lack of transparency in calculation of a financial indicator, and (2) subjective

derivation of the financial benchmark value and sensitivity analysis range (Schneider

2007).

B Benchmark analysis

@ Investment comparison analysis

O Simple cost analysis

52% O None

Figure 5: Share of CDM projects applying different approaches of the investment
analysis for additionality demonstration

Status: November 2009, Source: IGES (2009)

Examples of barriers commonly used in the barrier analysis include financial risks®,
technology risks'®, and policy risks**. The crux of the barrier analysis is the
evaluation when a barrier is considered prohibitive. Schneider (2009) finds that 43%
of the analysed projects applying the barrier analysis provide no explanation as to
why the identified barriers would prevent the proposed project activity. If evidence for

" If the project generates financial or economic benefits other than CDM-related income, the
investment comparison analysis has to be applied. The project needs to compare the
investment options available to the project developer based on a common financial indicator,
such as an internal rate of return (IRR), net present value (NPV), cost benefit ratio, or unit
cost of service.

® Similar to the investment comparison analysis, the benchmark analysis is required if the
project generates financial or economic benefits other than CDM-related income. The most
suitable financial/leconomic indicator, such as IRR, is used for the analysis. A benchmark
shall be derived from government bond rates, estimates of the cost of financing and required
return on capital, a company internal benchmark, government/official approved benchmark, or
any other indicators that are appropriately justified.

% E.g., a lack of capital or access to finance.

10 E.g., a lack of capacity to manage the operation of the technology.

' E.g., arisk of future decrease of feed-in-tariff.
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the barrier is provided at all, it is often internal company information that is difficult to
assess 0b Alsocatprojece datggory is often too narrowly defined in applying
the first-of-its-kind barriers*?, which makes the project seemingly first-of-its-kind.

The investment or barrier analysis is followed by the common practice analysis to
confirm the results. The common practice analysis has strength in that it does not
assess the motivation or intent of project developers but provides a more objective
approach to assess additionality. However, the main weakness of the analysis is that
the current additionality tool does not clearly define when a project activity should be
regarded as common practice. Similar to the barrier analysis, another weakness of
the common practice analysis is that the methodologies do not usually provide a
clear definition of what a comparable technology is (Schneider 2007).

Over time, the regulator has gained more experience and provided more detailed
rules on how these analyses are to be performed*?:

f  EB 39: Guidance on the assessment of investment analysis™.

1 EB 44: CDM validation and verification manual®®.

1 EB 50: Guidelines for objective demonstration and assessment of barriers™.

Nevertheless, due to the problems with project-specific additionality testing, both
industry and NGOs are calling for further streamlining of the additionality
demonstration procedure and argue that the current project-specific approach is
inappropriate to ensure the overall environmental integrity of the CDM effectively and
efficiently (CDM Watch 2009, IETA 2006). In an effort to further streamline the
additionality testing procedure, the EB decided to provide more guidance on the use
of the additionality tool, including the provision of the best practices for the barrier
analysis, further guidance on the first-of-its-kind analysis, and details on the
application of the investment and the common practice analyses (UNFCCC 2009d).

2First-of-its-kind barriers are the most commonly used barriers that show the prevailing
ractice hinders the implementation of the project.

® Further information can be found at: http://cdm.unfccc.int/EB/index.html.

1 Available at: http://cdm.unfccc.int/EB/039/eb39_repan35.pdf.

!> Available at: http:/cdm.unfccc.int/EB/044/eb44_repan03.pdf.

1% Available at: http:/cdm.unfccc.int/EB/050/eb50_repan13.pdf.
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3.  Benchmarking for standardization of methodologies

T Summary 1

Benchmarking has only recently been used in some CDM baseline methodologies.
Outside the CDM, however, benchmarking has already been used widely for a
comparison of energy and/or emission performance of companies. The approach
requires careful consideration as to the design of the following technical aspects: (1)
level of aggregation, (2) data requirements, (3) benchmark stringency, and (4)
updating frequency. The level of aggregation is further detailed in the following four
dimensions: (a) process, (b) product, (c) time, and (d) space.

Benchmarking outside the CDM
A number of benchmarking initiatives already exist. They typically set benchmarks on
a product or service-specific basis. It is also common to provide differentiated
treatment of new and existing installations. Further disaggregation of benchmarks by
technology/process or product type is possible but increases the transaction costs.
The European Union Emission Trading System (EU ETS) experience indicates that it
is important not to disaggregate benchmarks too much in detail.

In most cases, benchmarks are established based on the empirical data
obtained in recent years. The US offset programmes attempt to reduce the data
requirements as much as possible by using default parameters. Such standardization
leads to improved usability of the methodologies but bears a risk of higher
uncertainty in the emission reduction calculation. The Cement Sustainability Initiative
(CSI) experience shows the importance of transparent data management by an
independent third party.

Major discrepancies are observed in the choice of stringency level of
benchmarks. Benchmarking for existing installations is typically based on a percentile
benchmark. However, the stringency level varies widely. The benchmark level for
new installations is often referred to as the best available technology (BAT) and in
some cases by the percentile approach. The BAT approach requires a clear
definition of BAT.

The frequency of benchmark update also varies among the initiatives. The
CSI and International Aluminium Institute (IAl) benchmarks are updated every year.
The EU ETS benchmarks are updated only at the end of each trading period. The US
Environmental Protection Agency (EPAY6 s benchmar ks ar -8 yearp
depending on the project type.

The US initiatives try to standardize additionality demonstration, and in some
cases baseline setting, with the use of performance standards. The performance
standards are based on a standard emission rate, specifications on technology or
practice, or a market penetration rate. However, the reliability of this approach has
not yet been evaluated independently.

Benchmarking under the CDM

Benchmarking has also been used in CDM methodologies, though only on a
relatively limited scale. The existing benchmarking methodologies have focused on
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sectors where a large body of data is already available (e.g., power, aluminium,
cement sector).

Under the CDM, benchmarks are also established on a product or service-
specific basis. Detailed disaggregation by product type is not common. On the other
hand, nearly a half of the benchmarking methodologies differentiate benchmarks by
technology or fuel type. The tempor al
y e a rThedspatial boundary is normally the host country or the power grid. Further
expansion of the boundary is required if the number of peers is insufficient for
comparison within the boundary.

In most cases, benchmarks are established based on empirical data from the
most recent years. No projection-based data is used in the existing benchmark
methodologies. A few methodologies allow for the use of conservative default
factors.

The benchmark stringency is typically set as the average of the top 20%
performers. This threshold stems from the Marrakech Accords, and detailed technical
judgement s on t he A kstingehcy haleamaet beken emefcisea gen

Benchmarks are normally updated only at the renewal of a crediting period,
i.e., every seven years. Only a few methodologies require annual updating. Where
annual updating is required, a default value for the benchmark adjustment is
provided in most cases.

In terms of additionality testing, approaches similar to the US performance
standards exist in approved CDM methodologies. Furthermore, a benchmark has
also been used explicitly for additionality demonstration, yet in a very limited scale.
Generally, we argue a single benchmark should be used for the baseline setting and
additionality testing of new installation projects as a single benchmark can well
represent the baseline of a sector and it entails a smaller risk of free riding. On the
other hand, separate benchmarks should be set for the baseline setting and
additionality testing of the existing installation projects in order to provide sufficient
incentives for improvement by setting a moderately stringent baseline while ensuring
the environmental integrity by a stringent enough additionality benchmark.

t hr eshol

c hmar

3.1 Benchmarking concept

Benchmarking is broady def i ned as the Acompari son

based on a set of criteri agpliesthatectitemipagerai s o n

common output which makes them comparable to each other (e.g., electricity
generation, cement production, etc.). The wider use of benchmarking is proposed as
an option for improving the efficiency of the CDM, by standardizing the baseline
setting and additionality demonstration procedures (Michaelowa et al. 2008). The key
concepts of benchmarking are discussed below.
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3.1.1 Use of benchmarks

Benchmarking can be applied at almost any level of a production or consumption
process. The major functional levels of benchmarking are listed below (from an
upstream to downstream process):

1 Energy consumption in extraction and processing of fuels or raw
materials: This type of benchmark analyzes the energy efficiency of
extraction and processing of fuels or raw materials (e.g., natural gas
extraction and processing).

1 Supply-side energy conversion and/or fuel mix: This type of benchmark
assesses the efficiency and/or carbon-intensity of the energy conversion
process at a supply level (e.g., power production from natural gas).

1 Energy transmission and distribution: This type of benchmark evaluates
the efficiency of energy transmission and distribution (e.g., transmission and
distribution of grid power).

1 Demand-side energy conversion and/or fuel mix: This type of benchmark
assesses the efficiency and/or carbon-intensity of the energy conversion to
final energy at a demand level (e.g., supply of heating/cooling to buildings).

1 Final consumption of products or services: This type of benchmarking is
to evaluate the efficiency in utilizing products or services (e.g.,
heating/cooling of building floor).

Given the wide range of benchmarking applications, it is important to decide first
what needs performance comparison. The above options are not mutually exclusive,
but they can be used in combination.

3.1.2 Metric of benchmarks

Key Performance Indicators (KPIs) are commonly used in the field of climate change
to express the climate impact of a certain activity (product or service) per unit of the
function provided by this activity (e.g., the production of certain goods or services).
The performance related to climate change can be defined according to the following
formula:

Impact

Performare= ————
Functior
The performance can be compared numerically against peers in an easy way by
using KPIs. Expressing a KPI requires the following:

1 A numerator which is an indicator for evaluating climate impacts.

1 A denominator which refers to the functional category of the output provided.
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Depending on the choice of the benchmarking approach, the numerator can express
the following:

1 Emissions level, direct and/or indirect (e.g., CO, emissions).
1 Energy consumption level (e.g., kWh of electricity).

1 Consumption level of a GHG-containing product or service (e.g., tonne of
steel used for building construction).

1 Penetration level of a certain technology or process (e.g., share of compact
fluorescent lamps in residential lighting).

Denominators refer to either the type of product or service assessed by the
benchmark:

1 Product (e.g., production of cement, steel, power).
1 Service (e.g., air-conditioned floor space, person-kilometre driven).

The choice of KPI has a crucial impact on the applicability of the benchmark and thus
has to be made very carefully.

3.1.3 Implementation of benchmark metric

The following dimensions explain the fundamental technical aspects that are critical
to the effectiveness of the implementation of benchmark metrics, i.e., KPIs (adapted
from Lazarus et al. 2000, Broekhoff 2007):

1 Aggregation level: The grouping of various types of potential projects into a
single category with a corresponding single baseline is the defining aspect of
benchmarks. Four key dimensions of aggregation are: (1) process, (2)
product, (3) time, and (4) space. First, the process dimension asks whether
benchmarks are differentiated by technology or process. Second, the product
dimension analyzes whether the product or service for benchmarking should
be further disaggregated (e.g., primary/secondary aluminium as opposed to
aluminium in general). Third, the temporal dimension assesses the age or
vintage of peers for comparison. Last, the spatial dimension determines the
geographical boundary in which the peers are located.

1 Data requirements: The data obtained from a cohort of peers for
performance comparison could either be empirical or projection-based. If
empirical data is used, a benchmark is considered backward looking in that it
is based on the actual emission performance of peers in the past. On the
other hand, a benchmark can also be forward looking if some elements of
projection are applied to the data used.

1 Stringency: A key challenge with benchmarking is striking a balance
between over-crediting and under-crediting of mitigation efforts. Namely,
benchmarks have to be set at a level that ensures a reasonable degree of
environmental integrity while providing project developers with sufficient
incentives for investment.
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1 Updating frequency: Benchmarks need to be updated periodically to reflect
changing economic, social, technological, and environmental circumstances.
Key issues are the frequency and procedures for updating. The benchmarks
can be updated by recollecting the data from the peers, or based on a pre-
defined autonomous improvement factor in emission performance.

3.2 Overview of existing benchmarking initiatives

To date, many industries have gained experience with benchmarking. However,
benchmarking is mainly used as a management tool for identifying the potential for
improvement in operation (Neelis et al. 2009). In this section, we discuss selected
benchmarking initiatives in which benchmarks are used for international comparisons
of GHG performance. Also, we analyze benchmarking approaches employed in key
offset programmes in the US, where benchmarking has gained increasing support for
standardization of approaches to baseline and additionality determination.

3.21 EUETS

The EU ETS is the largest multi-country, multi-sector GHG emission trading scheme

worldwide. In January 2005, the system commenced the phase | (2005-2007) of its

operation, and it is currently in phase Il (2007-2012). The eight-year phase Il (2013-

2020) will follow and play a central role in the achievement of the European Union

(EUWWbs <climate and energy targets for 2020. The
St ates, pl us bounseceldhd) dischtemsteingahd Norway. In terms of

industry sectors, the EU ETS currently covers some 11,000 heavy energy-consuming

installations in power generation and manufacturing. From 2012, it will be expanded

to include emissions from flights to and from European airports (EC 2009).

Grandfathering based on historical emissions data has been the main approach used
to distribute free allowances (EUAS) to individual installation in the EU ETS in phase |
and Il. However, benchmarking was also used. In phase |, a majority of the Member
States used benchmarking for initial allocation of allowances to new entrants. Only a
few Member States used benchmarking for existing installations. In phase I,
benchmarking has been a common methodological choice for new entrants, but it
has also been widely used for existing installations or special cases (e.g., recently
built plants with insufficient data) (Neelis et al. 2009).

A wide variety of benchmarking approaches have been used in phase I, which
clearly shows the lack of harmonization. The approach is yet to be harmonized
among the Member States for phase Ill. The key findings on the benchmarking
approaches are summarized below (for further details, see Annex | of this report):
1 In principle, benchmarks are established on a product-specific basis,
expressed in tCO,e/mass or volume output. This requires unambiguous and
justifiable product classifications (Neelis et al. 2009).
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1 Most Member States differentiated the stringency level for new and existing
installations. However, they do not specify benchmark stringency levels and
just refer to a qualitative term i Best Avai |l ab (BAT). Delycilhan ol ogy o
few cases, there is an explicit reference to Best Available Techniques
reference documents (BRef) developed under the Integrated Pollution
Prevention & Control (IPPC) directive to establish benchmark values (EC
JRC various years). A percentile approach, the top 10™ percentile of similar
installations either globally or nationally, was also used by a few Member
States.

1 Benchmarks are established either irrespective of the technology used (e.g.,
one benchmark for cement), or they are differentiated by technology or fuel
type (e.g., differentiated benchmarks for different kiln types in the cement
sector). Neelis et al. (2009) argue that a benchmark should provide incentives
for companies to select the most cost-effective emission reduction options
available, and such incentives are weakened if the benchmark is
disaggregated too much in detail (e.g., multiple benchmarks for one product).

1 The activity level, or production level, has been determined in different ways.
For new entrants, the activity level was determined either by a combination of
a plant capacity and a standard utilization factor, plant capacity only, or based
on a forecast. As to existing installations, either historical productions or a
forecast was used.

Though the EU ETS experience with the design of benchmarking is large, it needs
significant harmonization of the diverse set of methodological approaches. Also
important is transparent documentation of the methodological formula and data used
for benchmarking. Only a limited amount of benchmarking data has been made
publicly available (except for the UK).

3.2.2 Cement Sustainability Initiative

CSI was initiated in 1999 by 10 leading companies operating in more than 80
countries. Since 2003, cement companies have been reporting their CO, emissions
using the Cement CO, Protocol, developed by CSI together with the World
Resources Institute (WRI). The benchmark results are updated annually. Most of the
largest cement producers worldwide are member of CSI, except for China where the
coverage is scanty. Together, the 19 members of the CSI represent around 60% of
the worldwide cement production outside of China. In EU, North America and Latin
America, this coverage is close to 70% or higher (Mages 2009) '

" The CSI member companies represent a major share in cement production in EU (93%),
North America (78%), and Latin America (67%). Other regions with a good coverage include
Asia (excl. Japan, India & China and CIS) (42%), Japan, Australia & New Zealand (41%), and
Africa & Middle East (37%). The membership in CIS (14%), India & China (9%) is limited
(Mages 2009).
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One of the first efforts of the CSI has been to create a unified and comprehensible
protocol to monitor and calculate CO, emissions from the cement sector on a plant-

by-pl ant basi s. Thi s, etmiosls,i omal liendv etnheor FCQ@r ot oc

used across the whole cement industry, even beyond the CSI membership. Based
on these values reported in the protocol, the CSI developed 19 key indicators as part
ofthe iGetting the Numbers Righto (GNR)
stated goal of this GNR programme is to enable comparisons in energy and GHG
intensity of plants for clinker and cement production worldwide and regionally. Out of
over 3,000 cement plants operating with a meaningful scale worldwide, the GNR
system presently covers 845 plants, with almost half of them in developing countries
(Mages 2009). As an open system, it is expanding to non-CSI members, especially in
non-Annex | countries.

progr amn

The benchmarking approach takes so-cal | ed Afcementitious prod

denominator of the benchmark. Cementitious product is a generic term used to
designate the whole range of products supplied to be used for its cementitious
(cement-like) properties (cement, but also other products like blast furnace slag or
pulverized fly ash used by the ready-mix concrete industry) (WBCSD 2008). The use
of cementitious product as the denominator ensures a comprehensive coverage of
emissions from the cement sector. The CSI retained PricewaterhouseCopers (PwC)
to independently design and manage the benchmarking data system to ensure

accuracy of t he i nformati on and adequat e S &

confidential information (WBCSD 2008). The data can be released only upon
approval by the CSI secretariat. However, in principle, the data can be requested by
anybody even outside the CSI membership (e.g., several requests by non-CSl
members have been approved in the past) (Mages 2009). Between 1990 and 2006,
CSI members reduced their average CO, emissions intensity by 12%, from 752 to
661 kgCO.,/t cementitious (WBCSD 2008).

The key challenge for the CSI benchmarking is the limited coverage of cement
production in certain regions, especially in India & China and CIS. In addition, data is
currently missing on plant-specific conditions (e.g., detailed production process and
technology). This would limit the possibility of establishing further disaggregated
benchmarks, if they were required.

3.2.3 International Aluminium Institute

The production of primary aluminium leads to the emission of various GHGs
occurring as direct and indirect emissions. The indirect CO, emissions from the
aluminium industry are mainly the result of consumed electricity. Across
technologies, direct emissions of perfluorocarbons (PFC) contribute on average
roughly one-third of direct GHG emissions in the process, while CO, emissions
contribute to the remaining two-thirds of direct GHG emissions (Marks 2007).
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Regarding the monitoring and reporting of GHG in the aluminium industry, there
exists a standardised protocol developed by WRI and the World Business on
Sustainable Development (WBCSD), which was amended by IAl (IAl 2006). The
protocol is widely used, especially to quantify the results in PFC emission reductions,
which the industry committed itself to through voluntary agreements (IAl 2008).
Moreover, as a result of their efforts for improving energy efficiency, the aluminium
industry also uses the protocol to compare plants to the worldwide BAT (Porteous
2007).

Based on the data collected from IAI members accounting for over 60% of the
primary aluminium production worldwide, benchmarks are established on tonne of
aluminium production for both direct (i.e., PFC) and indirect (i.e., CO, from electricity
use) emissions from the aluminium production process. The benchmarks are
differentiated by aluminium smelting technology type. Between 1990 and 2006, the
members of 1Al managed to reduce the global PFC emissions by over 30%, while the
primary aluminium production increased by 80%. Also, they have reduced specific
electricity consumption for the aluminium production by 6% in the same period
(Chase 2008). The benchmark results have been updated every year since 2004.

The key strength of the 1Al benchmarking is its higher degree of process
disaggregation; the benchmarks have already been established for each major
smelter technology. The key area of further improvement is survey participation,
especially in China and Russia. The coverage of the survey of PFC emissions in
2003 was 61% of the global aluminium production (1Al 2005).

3.2.4 California Climate Action Registry

The California Climate Action Registry (CCAR), launched in 2001, is a voluntary
GHG registry designed to allow companies and organizations with operating in
California to inventory and report their GHG emissions. The number of members
totals 344 as of July 2009. Under CCAR, a national offsets programme, Climate
Action Reserve (CAR), was established to help ensure that the US carbon market
provides rigorously quantified environmental benefits while upholding integrity and
financial value (CAR 2009a). CAR has approved offset methodologies for the
following project categories:

 Coal mine methane
Landfill
Livestock
Organic waste digestion
Forestry
Urban forestry

= =4 -4 —a A

The CAR offset methodologies set a predefined baseline scenario, and so project
developers do not have to analyze what the most likely baseline scenario would be.
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On the other hand, most of the categories include significant project-specific
elements in their baseline emission calculation procedures.

The CAR methodologies have an explicit use of standardized approach to

determining additionality, based on il egal

standar dso. The | egal r e q hat theeemission reduciong s

achieved by a project would not otherwise have occurred due to any legally binding
mandates. The performance standards are largely based on either (1) a technology
standard, or (2) a practice standard. These standards may be revised at
methodology revision, which takes place on an irregular basis.

Technology standard: For instance, a livestock project is automatically deemed
additional if a project installs an anaerobic digester for the control of methane
emissions from dairy and swine livestock™.

Furthermore, a landfill project is considered additional if a new qualifying methane
destruction device is installed at an eligible landfill where landfill gas has never been
collected and destroyed, or where landfill gas was collected destroyed before the
project start using a non-qualifying methane destruction device (e.g., passive flare).
Qualifying destruction devices are a utility flare, enclosed flare, engine, boiler,
pipeline, vehicle, or fuel cell which can serve as the primary destruction device for a
methane destruction project®®.

Practice standard: For instance, an organic waste digestion project passes the
performance standard test if the project digests feedstock that is highly likely to result
in methane emissions under common practice management practice. Namely, the
project shall digest one or more of the following eligible organic waste streams
consistently, periodically or seasonally: municipal solid waste, food waste, and/or
agro-industrial wastewater®.

3.2.5 US EPA Climate Leaders Programme

The Climate Leaders Programme is a voluntary industry-government partnership of
the US EPA initiated in 2002. It aims to help companies develop long-term mitigation
strategies by setting corporate-wide GHG emission reduction goals over five to 10

®“The CAROs r at i o ntaattee useefhan anderobichdigssteriissvery rare in the
US. Even in California, which represents the US common practice in terms of the level of
digester use and the likelihood of its use, digesters are found on less than 1% of the dairies.
Hence, it concludes that the use of an anaerobic digester is beyond common practice (CAR
2009b).

¥ CAR apparently considers the installation of a qualifying methane destruction device is
additional based on their estimation that only 9.5% of unregulated landfills in the US have
implemented voluntary landfill gas projects (CAR 2009c).

% CAR analyzed three categories of organic wastes: solid food waste, agricultural solid
waste, and agro-industrial wastewater. It then examined how waste emissions arise, the
methane potential of the waste, how it is managed in a business-as-usual setting and
alternative management technologies (CAR 2009d).

29

ar e

t



Draft report i Please do not quote or cite.

years, and annually reporting their progress to EPA. The number of partners reached
284 in 2009, of which 127 have publicly announced their emission reduction goals
(US EPA 2009a). Though an important objective of the programme is to focus
corporate attention on achieving cost-effective emission reduction through internal
projects, the partners are also allowed to use offset credits to help them achieve their
goal (US EPA 2009b). There are currently seven project types eligible for offsetting:
Captured methane end use®

Commercial boiler

Industrial boiler

Landfill methane

Manure management: Anaerobic digester

Reforestation/Afforestation

Transit bus efficiency

= =4 =48 a8 —a -8 -9

EPA has deliberately attempted to apply a top-d o wn Aiperfor mance

methodology to address additionality and selection and setting of the baseline for
specific project types. The current project categories were selected largely based on
their suitability for applying the performance standards (Broekhoff 2007). The
baselines of new installation projects® are determined by a standard rate reflecting a
level of performance that is significantly better than average compared with recently
undertaken practices or activities in a relevant geographic area. The performance
level is presented in the form of (1) an emissions rate, (2) a technology standard, or
(3) a practice standard, each of which is applied for a different set of technologies.
Only the first of those is a real benchmark, whereas the latter have the character of
positive lists. New installation projects apply performance standards for the baseline
setting. The baselines of existing installation projects® are set by historical emissions
level except that the commercial and industrial boiler categories apply emissions rate
standards for existing installation projects too.

The Climate L e a d eadd#tionafity determénatiome apfgoach is also
based on the performance standards. Namely, if a project reduces emissions beyond
the pre-defined thresholds, the project is deemed additional. It is argued that the
performance standard approach minimizes the risk of accepting a project that is not
additional or rejecting a project that is additional. Also, it reduces the complexity,
cost, and subjectivity of constructing individual project-specific reviews (US EPA
2009b). EPA plans to update the performance standards on a periodic (5-8 year)
basis depending on the specific project type (US EPA 2009a).

Emissions rate standard: The commercial boiler, the transit bus efficiency, and the
captured methane end use categories are based on emission rate performance
standards. The commercial boiler category applies the emission rate of the top 20"

tis basically methane recovery and utilization at landfills or manure management systems.

2|'n this report, westwuall athieont eprrnojferceve 0i rf or

replacement projects.

#1n this report, we use the term fexisting

capacity expansion projects.
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percentile of the commercial boilers installed since 1990 in the US. The transit bus
efficiency applies an emission rate of the top 10™ percentile of US transit bus fleets in
2002%*. A capture methane end use project is considered additional if the end use
component of the project is not substituting for a renewable (zero-emissions) fuel
source. Namely, its performance threshold is based on the emissions rate from the
type of fuel or energy input that will be avoided by the project.

Technology standard: For an industrial boiler project to be deemed as additional,
the project developer would have to add at least one of the technologies deemed
beyond-average-standard by EPA. These include inter alia non-condensing
economizer, advanced burner and controls, and combustion pre-heater technologies.

Practice standard: A project in the landfill methane or the manure management
categories is deemed additional if the project technology is not currently installed and
the installation is not required by law®. As for the former category, even if the landfill
is currently collecting and combusting a minimal amount of landfill gas, a project can
be additional upon satisfaction of the following two conditions. First, only the landfill
gas combusted beyond the existing level is considered additional. Second, the
project must either be designed to be entirely separate from the existing collection
system or must be monitored separately from the existing system.

The reforestation/afforestation category requires a comparison of the management
practice of cropland or pasture with the practice employed by other relevant entities.
An automatic tool is available for a calculation of the mean rate of land use transition
from cropland or pasture to forest for the region of interest. The project is additional if
the transition rate of the project surpasses the one of the baseline.

3.2.6 Regional Greenhouse Gas Initiative

The Regional Greenhouse Gas Initiative (RGGI) is a regional GHG cap-and-trade
programme covering 10 Northeast and Mid-Atlantic states in the US to limit GHG
emissions from the power plants operating in these states. The programme started
its first three-year compliance period in January 2009. CO, offset allowances may be
used to satisfy a | imited fr act iEach powdr
plant covered by the programme will initially be allowed to cover up to 3.3 percent of
its emissions using offsets, which may be expanded to 5% and 10% if a stage one or
stage two trigger price of the CO, allowance are reached®. The following five project
categories are eligible to generate offsets:

* For newly introduced bus fleets, the emission rate standard sets the baseline level too. For
projects involving an engine conversion or early retirement and replacement of existing
vehicles with more efficient buses, the baseline is equal to the annual emissions of the
existing buses.

% This is risky regarding additionality determination, as it automatically assumes that these

technologies are additional, without looking at their actual performance compared to peers.
% For details of the trigger prices, see RGGI (2007).
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Landfill methane capture and destruction

Reduction in emissions of sulphur hexafluoride (SF¢)

Sequestration of carbon due to afforestation

Reduction or avoidance of CO, emissions from natural gas, oil, or propane
end-use combustion due to end-use energy efficiency in the building sector

1 Avoided methane emissions from agricultural manure management
operations

=A =4 =8 A

The RGGI offset programme provides largely standardized approaches to baseline
scenario selection. Project developers are not required to undertake any project-
specific analysis of baseline alternatives. However, most of the prescribed baseline
emission calculation methods include significant project-specific parameters
(Broekhoff 2007, RGGI 2008).

In order to avoid the complexity of the case-by-case additionality demonstration
approach taken under the CDM, the programme est abl i shed a
approachbdo t o additionality demonstrat
standards. Namely, benchmarks and performance standards are proxies that may be
used to infer financial additionality. They are used independently or in tandem (RGGI
2007, RGGI 2008). As RGGI has just started its operation in 2009, the update
schedule of these standards is not yet announced:
1 mMBenchmarkdis a qualitative eligibility criterion for a category of projects that
reasonably ensures that a project is unlikely to occur under standard market
practice. For instance, a benchmark approach is used as an eligibility criterion

of the landfil/l met hane capture and
shall occur at landfills that are not subject to the New Source Performance
Standards (NSPS) f or munici pal s o This diefinitiansig not

really appropriate for a benchmark but is more akin to a positive list.

1 fPerformance standarddis a quantitative eligibility criterion that established a
metric for determining if categories of projects are unlikely to occur under
standard market practice. Examples of performance standards include (1) an
emissions rate, (2) energy efficiency criteria, and (3) a market penetration
rate.

Emissions rate standard: For example, a SFe¢ reduction project is deemed
additional if it reduces SFs emissions beyond a certain threshold pre-defined by
region. The thresholds for five US regions are determined based on the weighted-
average 2004 emissions rates for US EPA SFg partnership utilities in each region.
Even if the threshold is not met, a project can still be additional if the project is being
implemented at a transmission and/or distribution entity serving a predominantly
urban service territory and there exist at least two barriers, out of the pre-defined six
barrier categories, that prevent optimal management of SFs.

Energy efficiency criteria: In order to assess additionality of energy efficiency
projects, the rule stipulates efficiency criteria based on installation best practice and
whole-building energy performance. An example of the former is a minimum
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efficiency set for boiler efficiency, while the latter being a requirement to exceed the
building energy performance requirements of a certain building code by e.g., 30%.

Market penetration rate: An example is the use of a 5% market penetration rate to
assess additionality of energy efficiency measures and manure management by
anaerobic digesters. The market penetration determination shall utilize the most
recent market data available.

3.2.7 Summary of findings

The survey of the existing benchmarking initiatives shows that benchmarking is used
in different contexts (e.g., baseline setting vs. additionality demonstration, allowance
allocation under ETS vs. offsetting vs. voluntary performance measurement), and
sometimes with varying definitions (e.
akin to a positive list). With the exceptions of CSI and IAl that have already
established a very standardized GHG protocols on a global scale, the existing
benchmarking approaches are highly diverse and often ad-hoc, and thus require
further harmonization. The following section will summarize the key lessons learnt
from the existing benchmarking approaches according to the key methodological
aspects of benchmarking implementation: (1) aggregation level, (2) data
requirements, (3) stringency, and (4) updating frequency.

Aggregation level:

1 Process aggregation: One of the major divergences in benchmarking
approach is found in the treatment of differences in technology or process. A
trade-off exists between the higher accuracy in emission reduction calculation
and the increased transaction costs that a disaggregated benchmark will
result in. The EU ETS experience indicates that it is important not to
disaggregate benchmarks by technology or process too much in detail.

1 Product aggregation: All of the benchmarking initiatives use product or
service-specific benchmarks (e.g., in t CO,/t product, kg CO,/distance
travelled). The product aggregation level is in most cases kept at a high level,
and detailed aggregation is not common.

i Temporal aggregation: CSI and I1Al, the voluntary performance
measurement initiatives, do not differentiate by plant vintage. On the other
hand, the benchmarking approaches for new and existing installations are
usually differentiated in the EU ETS and the US offset programmes?’.

1 Spatial aggregation: No consistent observation can be made. The system
boundaries in the EU ETS benchmarking are not defined consistently across
Member States. CSI and IAl use a global benchmark approach. The US
offset programmes apply a state, regional, or national boundary.

" This is in line with the CDM approach, where existing installation projects normally assume
the continuation of the historical emissions as the baseline, whereas the baseline of new
installation projects is based on the economically most attractive course of action, taking
barriers into account.
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Data requirements: In most cases, benchmarks are established based on the
empirical data obtained in recent years. However, the data requirements of the EU
ETS benchmarking for new installations are somewhat ambiguous as they often refer
to BAT without specifying how it is to be defined. The US offset programmes attempt
to reduce the data requirements as much as possible by introducing default
parameters. Such standardization benefits from improved usability of the
methodologies but bears a risk of higher uncertainty in emission reduction
calculation. In addition, the CSI experience shows the importance of independent
data management to increase transparency in the benchmarking process and to
safeguard confidentiality of the collected data.

Stringency: The choice of the stringency level is very diverse. Benchmarking for
new installations often uses BAT as the benchmark level. However, the definition of
BAT is not always clearly given. Therefore, it is important to clearly identify what the
BAT is in the relevant boundary. On the other hand, the benchmark level for existing
installations is usually determined by a percentile benchmark approach (e.g., top x%
performance in a certain boundary). The stringency level varies from top 10% to top
50% (i.e., average). The frighto level of stringency requires detailed technical and
economic assessment in the sector.

Updating frequency: The frequency of benchmark update differs by benchmark
initiative surveyed. The voluntary initiatives, CSI and IAl, update benchmarks every
year. The EU ETS benchmarks are updated only at the end of each trading period as
the benchmarks are used for initial allocation of allowances. The US @ilRaed s
Leaders Programme plans for regular updates (every 5-8 years) but the frequency
will likely differ by project type. Other US offset programmes have not announced
regular updating schedules.

Additionality demonstration: The US offset mechanisms give important insights
into standardization of methodologies. All three US offset mechanisms surveyed
state that they apply the performance standard approach for the demonstration of
additionality. However, in reality they use a mix of performance standards and
positive technology lists, where the reasons for choosing the approach are not really
defined objectively. In particular, additionality determination is relatively ad-hoc. Thus
caution has to be exercised whether these approaches could be used in the
benchmarking-based CDM.
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3.3 Emerging use of benchmarking under the CDM

Benchmarking has also been used in CDM methodologies, though so far, to only an
extent. This is mainly because of the difficulty in collecting extensive data for
benchmarking. Such data is often confidential and particularly difficult to obtain if
competitors are to be included in the comparison peers. Further, there is a split
incentive in that benefits from benchmarking could be globally accessible, while the
data collection burden is put solely on a project developer. As opposed to the top-
down initiatives surveyed in Ch. 3.2, such a bottom-up approach to data collection
has not been successful. Therefore, the existing benchmarking-based CDM
methodologies have focused on sectors where a large body of data is already
available (e.g., power, aluminium, cement sector).

With the aim of improving the efficiency of the CDM, further standardization of
baseline methodologies is called for. For example, at its Barcelona meeting in
November 2009, the AWG-KP contact group on emissions trading and project-based
mechanisms emphasized the importance of this issue in a chairé son-p a p eThe
non-paper, as one of two options?®, explicitly mentions the need for standardized
baselines by establishing parameters, including benchmarks, and procedures for the
determination of additionality and the calculation of emission reductions (UNFCCC
2009e). This section aims to analyze the benchmarking approaches found in the
existing CDM methodologies, and draws general lessons for elaboration of
benchmarking in the CDM.

3.3.1 Benchmarking for baseline emissions calculation

This section gives an overview of the benchmarking approaches for baseline
emissions calculation employed in the existing approved CDM methodologies. We

identified the following key methodologies for the analysis:
1 Tool to calculate the emission factor for an electricity system (version 2)

1 AMO0030: PFC emission reductions from anode effect mitigation at primary
aluminium smelting facilities (version 3)

1 AMO0O037: Flare (or vent) reduction and utilization of gas from oil wells as a
feedstock (version 2.1)

1 AMO0059: Reduction in GHGs emission from primary aluminium smelters
(version 1.1)

1 AMO0O063: Recovery of CO, from tail gas in industrial facilities to substitute the
use of fossil fuels for production of CO, (version 1.1)

1 AMOO070: Manufacturing of energy efficient domestic refrigerators (version 2)

1 ACMOO005: Consolidated Baseline Methodology for Increasing the Blend in
Cement Production (version 5)

®The other option is, fANo decision to be made
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1 ACMO0013: Consolidated baseline and monitoring methodology for new grid
connected fossil fuel fired power plants using a less GHG intensive
technology (version 2.1)

These methodologies are assessed below regarding the four key methodological
issues for benchmarking: (1) aggregation level, (2) data requirements, (3) stringency,
and (4) updating frequency. The detailed results of the analysis are found in the
Annex II.

Aggregation level:

1 Process aggregation: Differentiation of benchmarks by technology or fuel
type is observed for half of the methodologies surveyed. The choice of the
technology (non-)differentiation seems ad-hoc as project categories with
potentially highly diverse technological choices (e.g., chemical production in
AMO0037, CO, production in AM0063) do not require such differentiation while
others with relatively limited technological variations do (e.g., efficient
refrigerators in AM0070).

1 Product aggregation: Benchmarks are universally established on a product
or service-specific basis. Further disaggregation of the product or service is
not common. For example, AM0063 could have differentiated the CO,
product by CO, purity, but it uses CO, as a broad indicator. There are only
two methodologies that narrow down the product category, i.e., primary
aluminium as opposed to aluminium in general (see AM0030 and AM0059).
But these aluminium methodologies are applicable to the smelting process of
the aluminium production, which is only existent to the primary aluminium
production (not secondary one). Therefore, their aggregation level is a natural
choice. In sum, detailed disaggregation is not common as to the product
dimension.

1 Temporal aggregation: The majority of the methodologies set temporal
thresholds for the choice of peers for comparison. The threshold is typically
setasfimost r ecen’, fbiute tyheares dar e theanost
recent 10 ,yrecaverg id AMO@GR), and @t he most
(efficient refrigerators in AM0070). Benchmarking for facilities or products with
long lifetime of capital stock tend to set a longer timeframe for the threshold.

1 Spatial aggregation: Most of the methodologies set the geographical
boundary as the host country or the grid system. However, the boundary is
expanded for commodities traded beyond a national boundary (e.g.,
aluminium). Furthermore, a few methodologies define a minimum sample size
for calculation of the benchmark, and require the boundary to be expanded
until the sample size is met.

Data requirements: In most cases, benchmarks are established based on the
empirical data from the most recent year or the most recent three years. No

# This is likely referenced to the requirement of the baseline approach 48.c of the Marrakech
Accords. The 48.c approach determines the baseline emissions as emissions of the top 20%
of similar project activities undertaken in the previous five years.
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projection-based data is used in the methodologies surveyed. A few methodologies
allow for the use of conservative default factors or alternative data such as
manufacturerés specifications.

Stringency: The domi nant choice is fithe aver
is apparently derived from the baseline approach 48.c of the Marrakech Accords.
ACMO0013 deviates from this trend and uses top 15% instead. However, it is the
result of the political compromise of the CDM EB after a long heated discussion
whether coal power projects should at all receive CERs or not. Hence, the use of top
15% is considered an exceptional case. The top 20% clause of the Marrakech
Accords has been the common basis for defining the stringency level. Detailed
technical judgements on the frighto level of benchmark stringency have not been
exercised.

Updating frequency: The majority of the methodologies require updating of
benchmarks only at the renewal of a crediting period (CP), i.e., every seven years.
Annual updating is required by ACMO0005 (cement blending), AM0070 (efficient
refrigerators), and the Tool to calculate the emission factor for an electricity system
(renewable power; only if an ex post option for benchmark calculation is chosen).
The first two methodologies provide a default value for the annual updating of
benchmarks.

3.3.2 Benchmarking for additionality demonstration

Performance standard

Some elements for standardization of additionality demonstration can be found in the
existing approved methodologies. For example, AM0014 MNatural gas-based
package cogeneration (version 4)0 employs a similar approach to the performance
standards used in the US offset mechanisms (see Ch. 3.2). As an alternative option
to the investment analysis, the methodology provides procedures for additionality
demonstration based on certain practice or technology as well as a market
penetration rate, e.g.,:
1 The project is considered additional if less than 10% of the economic
cogeneration potential in the host country has been realized, or
1 The project with the following technical specifications are considered
additional:
0 The installed cogeneration capacity accounts for less than or equal to
5% of the total installed thermal generation capacity in the host
country, and
0 The installed cogeneration capacity in the host country is less than or
equal to 500 MW, and
0 The installed number of cogeneration plants in the host country is less
than or equal to 25.
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The quantified performance standard values like the above example could provide
certainty to project developers and help streamline the often subjective additionality
demonstration procedure. But the choice of the threshold needs a judicious analysis
about the parameters differentiating business-as-usual projects from those that go
beyond business-as-usual.

Additionality benchmark

Furthermore, it is worth noting that AM0O070 explicitly uses a benchmark for both
baseline emission calculation and additionality determination. The rationale for the
additionality benchmarking approach is stated in AM0070 as follows:

A benchmark approach is used because project activities under this methodology
can involve a range of energy efficiency improvement measures, implementation of
which will be spread over the duration of the crediting period. For this reason, it
would be difficult to undertake a solid barrier or investment analysis for the whole
range of measures at the start of the project activity. Moreover, the benchmark
approach provides a good basis to assess whether the efficiency of refrigerators
manufactured under the project activity exceeds what is the common practice in the
respective market.

In general, the same logic can be applied to projects implementing a range of
technologies or measures at various points in time over the crediting period.
Therefore, AMO0070 is considered as an important stepping stone to further
standardization of CDM methodologies.

Careful consideration should be given whether benchmark levels are to be
differentiated for baseline emissions calculation and additionality demonstration.
AMO0070 uses the same level of stringency (top 20% level) for the both purposes
(single benchmarking). On the other hand, the recently submitted CSI cement
benchmarking methodology explicitly differentiates the benchmark levels (dual
benchmarking): it uses top 20% level for additionality demonstration, and top 45%
level for baseline emissions calculation (CSI 2009a). As the following conceptual
analysis shows, it largely depends on the project type (e.g., hew installation vs.
existing installation) whether the single or dual benchmarking approach makes better
sense.

First of all, it is important to keep in mind that the baseline can only determine
additionality if it is defined by economic parameters. This is the case of the baseline
approach 48.b of the Marrakech Accord, where the baseline is the economically most
attractive alternative (Michaelowa 2005). We now consider benchmarking for new
installation projects and make two assumptions. First, a benchmark is set at (or
beyond) the level that represents the economically most attractive alternative.
Second, this benchmark level does not differ significantly for entities in the
benchmarked sector. Then, the single benchmark can adequately be used for both
baseline emission calculation and additionality demonstration as the benchmark level
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is determined by the economic analysis. The first assumption requires some kind of
sector-wide investment analysis to be conducted. Though the second assumption is
debatable, the uncertainty is a lot lower for new installation projects as the
investment analysis is not affected by the configuration of the existing installation and
it is likely that the new business-as-usual installations would represent an emission
level close to the BAT in the market. The variance of the baseline emission level is
limited and it is likely that there are few non-additional measures beyond the baseline
level, a single benchmark can well be used for both the baseline setting and
additionality determination.

As to existing installation projects, it is reasonable to set a benchmark less stringent

than the one for new installations as it is usually technologically impossible to bring

an existing plant to the performance level of a new BAT plant. If the benchmark is set

at a moderate level of stringency, however, it is more likely that non-additional

measures would be credited agai nsphathnhe mbenchn
emission reductions (false positives). The challenging issue is that each existing

installation in the sector could insist that its historical emission level is the true

baseline level for the entity, and so it should be reflected in the sector-wide

benchmark level. As compared to the new installation case, the variance in the

historical performance levels in the sector is very large (Figure 6).

A New plants
Share

Existing plants

Efficiency >

Figure 6: Variance in performance levels for new and existing plants

Therefore, setting a benchmark would entail a greater amount of uncertainty in
emission reduction calculation. In addition, existing installation projects would likely
have lower-cost mitigation options available than new installation projects.
Consequently, it is more likely that existing installation projects have a higher
likelihood of free riding. For these reasons, it makes sense to apply a separate
benchmark for additionality demonstration set at a more stringent level than the
baseline benchmark. Ideally, the additionality benchmark needs to be set at a level
that, on average, the amount of lost mitigation opportunities due to the stringent
additionality benchmark (false negatives) offsets the amount of phantom emission
reductions (false positives). This would require a good knowledge of the possible
technical improvements due to refurbishment of existing installations and the costs

39



Draft report i Please do not quote or cite.

required for such improvements. This has to be based on a sector-wide assessment
of the amount of non-additional measures beyond the set baseline benchmark level.
A key parameter is the vintage of the installation which should play a role in setting
the benchmark (Figure 7).

A

Share

40 yearold plants

5 yearold plants

Efficiency

Figure 7: Variance in performance levels for different vintages of existing plants

The key characteristics of new and existing installation projects as well as pros and
cons of the additionality benchmarking approach for these project types are
summarized in Table 2.

Table 2: Additionality benchmarking for new and existing installation projects

Key characteristics

Preferred approach

New T  Small variance in the | Single benchmarking:
install- baseline emission |  The benchmark is likely set at the level of
ation levels in the sector. a new business-as-usual installation,
i Limited amount of defined by economic parameters. The
low-cost measures economically most attractive baseline
beyond the baseline scenario justifies the use of the baseline
level. for the additionality demonstration.

9 The small variance in the baseline
emission levels and the limited risk of
free riding favour the single
benchmarking approach in determining
real emission reductions.

Existing | 1 Large variance in the | Dual benchmarking:
install- baseline emission | 1 The large variance in the baseline
ation levels in the sector. emission levels and the greater risk of
1 Low-cost measures free riding would result in large
are likely widely uncertainty in emission reductions if

available beyond the
baseline level.

determined by a single benchmark.
1 The benchmarking needs to provide
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sufficient investment incentives by setting
a baseline benchmark at a moderate
stringency level, while it needs to
minimize the risk of free riding by setting
a stringent additionality benchmark.
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4.  Methods for establishing benchmarks under the CDM

T Summary 1
Developing benchmarking approaches under the CDM can be complex as no
standard approach can be applied to all sectors. The experience has however shown
that this complexity can be mastered. The three key elements required are an
adequate selection of entities to compare against, appropriate benchmark levels, and
updating of benchmarks.

The comparison against the right set of peers is essential for any benchmark
approach. An appropriate level of aggregation can help filter out projects whose
characteristics are not representative of the baseline. A key requirement for the
design of benchmarking is an in-depth understanding of the key parameters which
influence the level of performance of entities in a specific sector. Disaggregation of
benchmarks enhances the ability for identifying additional projects. One of the most
important grounds for disaggregation is the distinction between new and existing
installations. Further important parameters for disaggregation are product
homogeneity as well as the geographic availability of certain resources to supply the
target market. The local conditions can have a large influence on additionality as
well.

In general, sectors appropriate for benchmarking produce outputs or services
similar in their nature and in their production processes. Also, ideal sectors are highly
concentrated, with limited geographical factors affecting the level of GHG
performance, and already have a large amount of available data for benchmarking.
Therefore, benchmarking is likely to be a suitable instrument for large homogeneous
sectors. For other sectors not amenable to benchmarking, alternative approaches
(e.g., default parameters) have to be considered as a fall-back option.

Setting the right level of stringency for baseline and additionality is essential.
The choice of the levels has to ensure a balance between credited emission
reductions by the benchmarked approach and real emission reductions generated.
No generic numbers can be used for setting baseline and additionality levels. Instead
the determination of specific levels for the additionality and baseline should rely on
expert judgement and an in-depth technical and economic knowledge of the specific
sector. A large body of objective data such as knowledge of BAU practices and
technology costs is available that can inform the decision.

As performance of a sector changes over time due to autonomous technical
progress, benchmarks need to be updated. This is especially important for existing
installation projects, which are more likely to see autonomous technological progress
over time, including both technical and operational measures. For new installations,
most of the measures are expected to be implementation of specific technologies,
and they would in most cases last until the end of the crediting period. In this case,
the baseline level should be fixed for the crediting period applicable to the project, or
be only updated according to parameters which can be improved without major
technical upgrades.

In order to prevent large risks in the actual implementation of benchmarking,
a test run of the approach is desirable. Self-correcting systems can also be
incorporated in the design, thus further lowering the risk. It should be kept in mind
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that there is a trade-off between the transaction costs incurred by disaggregation as
well as updating of benchmarks, and the accuracy in preventing non-additional
projects.

4.1 Peer data comparison: the level of aggregation

Establishing benchmarks does not come without difficulties as already seen with the
set up of the EU ETS and the few benchmarking-based efforts in the CDM. When
developing an adequate benchmarking approach for the CDM, numerous parameters
have to be taken into account. This section summarizes the key issues related to the
peer data comparison, one of the most important steps of benchmarking. As the
range of projects, sectors, technologies and circumstances in the CDM is extremely
large, only a limited number of common principles can be identified. As such, this
section provides a list of elements which need to be considered when developing a
CDM methodology based on a benchmarking approach. Their relevance is expected
to differ largely depending on the sector and product.

Once KPIs have been identified to establish on which metrics the CDM project is to
be assessed against, the scope of the comparison has to be defined. The level of
aggregation plays an important role in identifying the appropriate set of peers for
comparison.

The purpose of aggregation is not to arbitrarily choose additional projects (Hampton
et al. 2008). Instead, the role of aggregation is to provide a procedure to refine the
scope of comparison in order to better extract projects and measures which are
considered to be additional. As discussed in Ch. 3.1, four key dimensions are
identified: (1) process, (2) product, (3) time, and (4) space. In the following, we
examine further details of these four dimensions.

4.1.1 Process aggregation

Sector and process: In Ch.2.1, we pointed out the low mobilisation of specific
sectors in the CDM. Benchmarking within the CDM relates however to a specific
economic output. This economic output is either a product (e.g., steel) or a service
(e.g., transportation). Any benchmark can only compare one or more well defined
outputs. As the same product can be sometimes produced or used by different
sectors, the sector should only be considered as a complement of information for the
product. The right product should however be selected in order to mobilize a
maximum of emission reductions throughout the sector with respect to data
available. For example, for countries in which data is not available yet for the whole
steel production, a benchmark could focus on the production of crude steel instead of
all of its downstream products. This would allow for coverage of most of the
emissions and still take into account a large emission reduction potential. It has
however to be noted that a clear and uniform system boundary needs to be defined
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for a specific sector in order to account for the same scope of emissions for the
defined product. For example, a clear set of rules should provide guidance on
whether trucks and buildings of the cement industry should be accounted toward the
production of cement sector or not.

System boundary: System boundaries define the set of activities to be taken into
account for emissions (or energy use) in the benchmark. Choices of system
boundaries are often arbitrary. A benchmark can either encompass single
technologies or activities, partial production processes or entire production chain. For
example the on-site extraction of raw materials for industrial processes can either be
seen as a distinct activity or as part of the larger scope of the main production
process. Also on-site transportation can either be considered as part of the system
boundaries or not.

A restricted scope for the system boundaries tends to reduce the need for data and
monitoring as fewer elements are considered. In some cases a narrow scope for the
system boundaries can reduce the complexity of setting up benchmarks while
preserving the largest potential for emission reductions. For example, a benchmark
for the steel sector can be restricted to the production of crude steel instead of the
different types of downstream products manufactured on-site from crude steel. As
they interact with other components in the system, the performance of single
technological sub-components might be difficult to measure accurately, as the
experience in the CDM has also shown (e.g., single-measure assessment in energy
efficiency projects). In turn a restricted system boundary is not recommended for
highly integrated processes with complex flows and interaction between multiple sub-
components.

A broad system boundary enables the inclusion of a maximum of processes thus
increasing the scope of emission reduction measures which can be implemented. In
turn more measures can often be mobilized at a lower transaction cost under the
same benchmarking. A broader system boundary might increase the need for
monitoring as more sub-processes might need to be monitored and more inputs or
outputs might need to be taken into accounts. As more related activities are included
within the system boundaries, the number of activities outside the system boundaries
which have to be considered for possible leakages decreases. This is for example
the case if on-site transportation is included.

Ultimately, there is no generic rule which could be applied on the selection of system
boundaries. The choice on system boundaries largely depends upon the processes
and their complexity for a specific activity. The choice has to be made on a
product/sector specific basis taking into account possible trade-offs between
complexity, coverage and ability to mobilize emissions. The ability to gather
adequate data should be taken into account when deciding on system boundaries.
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In order to ensure fairness, a uniform definition of system boundaries should be
used.

Technology differentiation: Comparable outputs can be produced from different
technologies within a sector (e.g., steel produced from direct reduced iron vs. steel
produced from the Blast Oxygen Furnace i Blast Furnace (BOF-BF) technology).
Comparable outputs can sometimes even be produced from different sectors (e.qg.,
CO; recovered for industrial purposes from the power industry and CO, produced as
a co-product from the chemical industry). Technology-specific benchmarks, though
theoretically feasible, are not necessarily the most suitable approach for the CDM. A
technology differentiation is not adequate for new installation projects which may
have a wide choice of technologies from which to choose.

However, technology differentiation can be useful in case the use of one or more
technologies is either not fulfilling the legal requirements, not available, or not
realistic for economic or technology-related reasons. This procedure of elimination of
technologies is already present in the CDM via the tools used to identify the baseline
scenario and demonstrate additionality. Similar to the present application of the
CDM, if several technologies are available to the users, the benchmark could be
based upon the alternative with the lowest specific emissions.

Levels of performance related to a specific technology could be used for the
additionality demonstration in the CDM if it is known that a certain technology will not
be implemented under business-as-usual due to financial barriers or prevailing
practices. This is for example the case with new technologies in the process of
entering the market and/or in the process of achieving market penetration. Through
the use of technology penetration-based benchmarks, a certain technology could be
deemed additional until it has been deployed to a certain scale (for example
Concentrated Solar Power (CSP) could be deemed as additional until it has reached
X GWh installed). The benchmarked level of baseline could then refer to solely units
using the business as usual technology (technology A) until a certain rate of market
penetration has been achieved. Beyond the threshold, the baseline could be lowered
by increasingly incorporating the new technology (technology B).
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Figure 8: Technology-related benchmark
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determine the baseline until a certain number of them have been built through purely
commercial finance. Units using the specific technology could from there on start
being added to the peers to compare against, thus lowering the baseline and
reducing the incentive for investment. Benchmarks could also directly use a
technology or a technology penetration rate as a basis of the additionality
demonstration, and rely on a technology-based cohort for the setting of the baseline.
For example, as illustrated in figure 8, the benchmark could be entirely based on a
certain technology A as long as technology B has not achieved a certain scale, for
example defined as X GW power generation installed or X% of the market for new
units.

Finally, technologies can also be used as a fall-back option for making assumptions
on missing performance data. When no further data is known on the exact
performance but the technology is known and only a minor spread in performance for
a given technology exists, assumptions on the performance level can be derived
from the technology used. This is for example the case in chemical processes in
which practices have only a minor influence on the global efficiency of the process.

Scale: The scale of an installation is generally not an adequate parameter for
aggregation unless specific conditions are found. Larger-scale units are often able to
provide the same service more efficiently than small-scale ones (e.g., a large-scale
power plant compared to a small-scale power plant). The deployment of large-scale
units is, however, not always possible due to a restricted scale of the demand of the
possible users. This in turn can justify a threshold based aggregation. One example
would be for a new cement plant to supply local markets in the Himalaya: only a
limited local market exists with no realistic efficient trading from and to the local area.
This is also the case for individual air-conditioning (AC) units in which the scale of the
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demand is restricted to the housing unit unless building-wide cooling or district
cooling can realistically be implemented. For existing plants, however, the threshold
might be a useful parameter to take into account in order to create a benchmark
reflecting their specific conditions. Aggregating plants by their threshold could help
setting the right incentive for existing plants to improve their specific emissions.
However, a threshold-based aggregation requires knowing that the plant would not
have stopped operations due to its scale in the BAU scenario as can be the case due
to market conditions or legal requirements. For example, in China all coal power
plants below a certain size are to be shut down.

Load regime: The load of a specific equipment expresses the ratio between the real
output and the theoretical maximum (i.e., if the equipment were to be used at full
capacity over the year). It can be differentiated into load classes. The load regime
can largely influence the efficiency level. This utilization of the equipment can either
be linked to a specific demand in the market and or be related to repair and
maintenance practices. For most types of output, no differentiation of benchmarks
according to load regime should be included. Exceptions are outputs for which the
load regime is directly linked to the quality of the product or local conditions. This is
for example the case in the production of electricity where loads should be
differentiated into base load, intermediate load and peak load. This is also the case
with demand for building cooling, heating and any other activity which is tied to the
local patterns beyond the control of project proponent, such as climate and weather,
and can only be supplied by other entities exposed to the same local patterns.

4.1.2 Product aggregation

The comparability of outputs is a key factor of success for benchmarks. Sufficient
comparability is needed for objective and fair benchmarks. Key parameters which
can limit the comparability of products are their homogeneity, the types of inputs, the
number of outputs (in case several are produced), as well as the correlation between
processes or outputs with key parameters. Outputs can either be differentiated or not
differentiated according to product quality. An analysis of this aspect of differentiation
is needed for a proper benchmarking. We distinguish the following dimensions for
consideration:

Homogeneity:

(1) Homogeneous outputs: Homogeneous products or services are well suited to
benchmarking. This category includes products which are either identical or are
similar enough that they can be accurately compared without any other adjustment.
Commodities for example are fully identical products which are solely differentiated
by the price. This category includes, amongst others: electricity, primary aluminium,
drinking water, flat glass, and domestic hot water. Also, most chemical products
(e.g., ammonia, methanol, urea, ethylene, hydrogen, oxygen, nitrogen) show either
little or no difference.
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(2) Interchangeable products: For many applications, similar products with different
properties are found. Although these properties limit the use of the products for
certain applications, the room for substitution is extremely large. This possible
substitution makes the use of a common benchmark possible and acceptable. This is
for example the case for most cement types which are interchangeable. This might
also be the case to some extent for residential units. Also, cooling for residential units
with a largely comparable range of cooling temperatures falls in this category.

(3) Products differentiated based on one or more parameters: Certain types of
outputs have an emission intensity which is correlated to their properties (e.g.,
temperature, strength, thickness, purity). Such properties can be related to the
quality of the product or to the specifications of the product. An example is Ordinary
Portland Cement (OPC), whose strength increases with a finer grinding, thus
requiring more electricity. There also tends to be a relationship between the quality of
the outputs and the associated indirect emissions.

Also the properties of a product can play a major factor in the emission intensity.
Energy consumption per tonne of flat glass will be correlated with the thickness of the
output (Ecofys/Fraunhofer 1SI/Oko-Institut 2009b). On the other hand, the efficiency
of a coal-fired power plant is affected by the quality of fuels used.

A case of specific emissions influenced by the quality of the inputs is the refining of
oil products. Crude oil qualities are heterogeneous and show extremely large
spreads in purity and heat content. As such, levels of energy required to turn them
into quite standard products with specified qualities (e.g., regular gasoline, kerosene)
are strongly influenced by the input used.

Most such parameters can be taken into account as long as specific emissions for
the product can be clearly modelled as a function of the parameters. Thus, even
products for which one or more parameters influence the level of performance can be
compared against another.

Demand situation: The balance between demand and supply has a strong impact
on the appropriate benchmarking cohort of installations. In many sectors in
developing countries, the demand exceeds the supply leading to i suppr
d e ma nld this case, a specific demand is not satisfied due to the lack of output.
This is for example the case with electricity in fast growing countries. Applying a
benchmark for capacity expansion based on the performance of previous new plants
in this case can be unfair. If, on the other hand, production capacity is much larger
than demand, further additions to capacity would not displace other new plant but
instead lead to the retirement of existing plant. As such arguably such new plants
should be compared to existing ones.
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Number of outputs: Certain sectors have solely one type of output while others
have a large variety of different outputs. Similarly, inputs of sectors can range from
only one single product to a very large nhumber of them. Generally, the complexity of
any benchmarking approach is mostly related to the number of outputs of a certain
sector or process. In the case of a large number of inputs but one single product, all
inputs are related to the production of the single product. As such, all possible
sources of GHG emissions can safely be assigned to the production of the single
output without any doubt. With several outputs from one single input, assigning the
emissions to the products becomes less straightforward (e.g., cogeneration of heat
and electricity). In turn, an approach for assigning a certain share of the emissions to
the different products is needed. This appr oac
of several outputs with many different inputs, apportioning can be highly complex
(e.g., chemical sector).

The experience with several complex sectors such as petrochemicals, steel or
complex co-generation system has however shown that complexity related to a high
number of outputs can be managed. Different apportioning procedures might be
available, with no one procedure more suitable than another. In this case, the choice
of a procedure for apportioning is to some extent political in nature.

Comparability in inputs: Inputs can be a key parameter for comparability. In
several cases the type of input used influences the level of performance or
technology. This is for example the case in the iron and steel industry for which
secondary steel can only be produced with a sufficient supply of scrap steel. As the
supply for scrap is however limited, it is generally not possible to meet the increased
demand for steel with secondary steel.

Generally, differentiation according to inputs should only be considered if the project
developer does not have access to the specific input due to either the non-availability
of the resource, or the applicable regulation. As limited access to specific inputs
might be a local factor, aggregation related to inputs will further relate to geographic
parameters. In cases where the product/good could have been supplied to the user
without the restriction related to the type, quality and amount of available inputs,
differentiation along these lines is not desirable.

Table 3: Complexity of benchmarking with different inputs/outputs

Several inputs Single input

Several outputs | Very complex: Coal, coke, | Complex: Natural gas for
natural gas, oxygen, electricity | cogenerated power and
and iron ore used to produce | industrial heat.

various different steel
products.
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Single output Simple: Electricity, coal, | Very simple: Coal to
waste fuels, limestone to | produce electricity; natural
produce cement. gas to desalinate water.

4.1.3 Temporal aggregation

Vintage of the plant: The vintage of the plant can be an important parameter for
disaggregation. We can distinguish between new and existing installation projects.
Furthermore, the existing installation projects could be disaggregated according to
the vintage of the installation (based on the date of commissioning).

As a general rule, different additionality benchmarks should be applied to projects
implemented at new and existing installations of different vintages. Due to technical
progress, new installations are inherently more efficient than existing installations.
Therefore, new business-as-usual facilities would find it easier to beat a stringent
benchmark based on existing installations. Therefore, only relevant plants which
have been established over a given period of time should be used. The current
approach 48.c. in the CDM specifies a baseline level as the average of the 20% most
efficient units built over the last five years in the region. As described below, it can
however be argued that the use of five years is not an appropriate assumption for all
sectors:

1 Low-growth sectors: In some chemical sub-sectors, for example, the
number of newly built installations worldwide is extremely low and little
progress has been achieved worldwide, whether on energy efficiency or cost
of production capacity. In this case, plants built even earlier than five years
ago (e.g., 10 years ago) might still be representative of the current conditions.

1 High-growth sectors: As pointed out by Kempton et al. (2008), some
sectors add a lot of new, efficient plants. In such sectors, a more accurate
comparison can be performed by selecting peers built very recently (e.g., in
the most recent three years).

For existing plants differentiation by vintage is generally possible as the date of
commissioning and/or construction is often available. As old vintages will not be able
to beat as stringent emission performance levels as new installations can achieve, it
is essential to differentiate benchmarks according to vintage classes (Figure 9).
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Share M 20 yearold plants 5 yearold plants

CDM
projects

BM1 BM 2 Efficiency

Figure 9: Benchmarks according to different vintages of existing plants

Note: The figure assumes that efficiencies/carbon intensities of new business-as-usual projects for 20-year and 5-
year vintages are distributed according to the shaded curves. Projects that could be mobilized only through the CDM
(additional projects) are shown in the non-shaded area. Any projects to the right of the benchmark level would be
credited. Benchmark 1 is used for the 20-year vintages while benchmark 2 for the 5-year vintages. Due to the
differentiation, CDM projects are generated for both vintages, whereas a benchmark 2 valid for all vintages would

have made projects impossible for the older vintages.

The above distinction would help avoid losing the potential for refurbishment of old
installations. The benchmarks would be valid only for the remaining technical lifetime
of the refurbished plant. There is however a risk that trying to adapt the benchmark to
extract measures which are known to be additional at existing plants will require

customizing the |l evels to the pl anty-cas8uch

approacho and weaken the simplicity 1

4.1.4 Spatial aggregation

The relevant geographic area can be one of the major elements for disaggregation.
Local parameters explain a substantial part of the differences in CO, intensities
between countries. Local parameters also explain the large differences observed in
the cost and potential for emission reductions.

Fuel costs and availability: Large spreads in fuel costs, availability, quality and
types of fuels (with different CO, intensity) are found throughout the world. Whilst in
many cases such differences justify aggregation, this is not the case if the good or
service could or would realistically be sourced in a region with a different set of fuel
costs and availability. This is due to the fact that the area of production is not
identical to the area in which the good or product is consumed. A geographical
disaggregation according to fuel cost and availability should be performed for the
area which under business as usual would supply the relevant market. For example,
the relevant market for electricity in China is regional and as such, the aggregation
should be based on this regional market. For speciality chemicals however, the
whole world is the basis for the supply. Therefore even if no low CO, fuels are
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available locally where a new plant is envisioned, no fuel aggregation should be
performed.

For example, availability of biomass shows a very large range among countries.
While in some countries, the collection of enough waste biomass to supply 5% of the
heat input might require an expensive collection systems (additional to business as
usual), in other countries, a share of biomass of well over 10% can be considered
business as usual.

Fuel costs and availability can be relevant either for a country, a region in a defined
country or a group of countries. Aggregation based on fuel cost and availability
requires the identification of an appropriate area with similar characteristics.

Other inputs: Availability of other inputs largely influences the level at which a
benchmark level should be set, depending on the definition of the sector. The cement
sector in particular can in many countries rely on the availability of slag, a by-product
from the steel industry to replace the CO, intensive clinker or fly ash from coal power
plants. In turn benchmarking levels might be too stringent for countries for countries
with no or little steel industry and no coal power plants as a specific abatement
option is not available. Without proper aggregation on this aspect, projects showing a
clear deviation from the BAU case might in turn not be able to gain registration.

Similarly, the steel industry can decrease its CO, intensity by injecting plastics as an
alternative fuel and reducing agent. If such a practice would become widespread it
could be argued by some plants that the lack of plastic wastes limits their option for
abatements, thus benchmarks should be set differently.

A fair approach would take into account specific inputs available in the relevant
geographic area supplying the market and avoid the inclusion of plants which can
source inputs not available to the majority of project proponents. In the absence of
some specific available inputs to serve the market, a second fall-back benchmark
can be used. This has been the main reason for CSI to also offer clinker-based
benchmarks to plants which do not have access to substitution materials instead of
the cement-based benchmark.

Grid emission factor: One key issue already observed in benchmarking efforts is
the treatment of indirect emissions related to the power consumption which is
spatially dependent on the electricity grid serving the project. Very large differences
in grid emission factors exist. For all existing plants the grid emission factor is not
under the control of the project proponent. Only new plants producing internationally
traded products will have the choice of the electricity grid in which to locate their
plant.

Scope of trading: In many industrial sectors, interim products are consumed from
third parties. In turn the specific level of performance of this interim product is not

under the control of the project proponent. For example in the aluminium industry,
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some smelters produce their own alumina while others purchase their alumina. In
order to construct an appropriate benchmark, relevant information is needed on the
level of emission intensity of such interim products. In some cases only one supplier
would realistically supply the interim products due to some geographic, market or
economic parameters. This is for example the case with unbundled cement plants in
which the production of clinker and the cement grinding are located on two distant
sites by the same company. In other cases however the supply of a certain interim
product is an open market which can be global. In this latter case, the average
intensity of the worldwide production for the interim product can be used. The
relevant emission intensity to be used for interim products used by a sector should
take into account the geographic scope at which it is traded.

Furthermore, where the output from the industry is internationally traded, the level of
international trading will largely influence the geographic scope which is appropriate
for the benchmark.

4.2 Determination of stringency levels

The definition of the stringency for the baseline and additionality benchmark levels
follows two key objectives:

1 To ensure the global environmental integrity of offsets generated. This
requires the real emission reductions generated to be equal or larger than the
emission reductions credited.

1 To achieve the mobilization of maximum of emission reduction projects. This
requires the registration of a maximum of emission reduction projects.

Some projects can clearly be identified as additional, some other as clearly non

additional, however a | arge fAgray zoneo

projects for which it is difficult to clearly demonstrate that the emission reduction
measures would not have happened without additional financial support from the
CDM. Whether to register such projects or not is ultimately a trade off between the
objective of integrity and maximization of the potential. Unlike the case-by-case
assessment, the benchmarking-based CDM does not rely upon a subjective expert
judgement to assess such projects. Instead, the setting of right stringency levels is
essential in order to keep in balance the non-credited potential real emission
reductions and credited non additional measures. Fairness is another major issue for
the baseline and additionality level as not crediting a share of emission reductions
from additional projects to compensate for free riders weakens the financial
incentive. While some project types are fairly standard and do not pose particular
problems for setting stringency levels, some project types require highly informed
decisions for setting baseline and additionality levels.

4.2.1 General issues
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Absolute vs. relative levels: Additionality or baseline levels can be either
expressed as absolute values, for example in GJ, kWh or tCO,e per unit or as a
relative level of performance. Relative levels of performance are calculated based on
a certain set of plants selected out of the cumulative production capacity for their
level of performance. Examples of relative levels of performance are the X"
percentile of the total cumulative production or the average of all plants between the
X™ and the Y" percentile of cumulative production. Unlike absolute levels which are
fixed for a certain period of time, relative levels can be automatically updated with
each new data collection. In turn, the level for additionality and baseline is likely to
change with improvements in technology, practices at existing plants but also with
the addition of new plants to the database (either new plants or previously
unreported plants). Benchmarks expressed in relative levels are therefore suited for
capturing dynamic elements and for self-correcting elements. It has to be noted that
a benchmark relying on a limited number of plants would be largely influenced by
major changes at a single plant. Typically, relative levels are used to characterize
fast growing or evolving sectors with a large number of units. Absolute levels while
providing more stability are better suited for sectors which show greater inertia.

Benchmark level for baseline: Baselines represent the level of specific emissions
under business as usual. Many scenarios can exist for baselines, most of which are
hypothetical business scenarios (e.g., construction of a new plant, planned or
discretionary retrofit). For most of these hypothetical scenarios a correct evaluation
of the level cannot be performed ex-ante. Projects in which the baseline is clearly the
continued operation of an existing plant however represent a special case in which
the baseline can be measured, thus should be distinguished.

For existing units, in order to ensure integrity, any approach would need to apply the
lowest of either historical level or the benchmarked level. A major risk in setting such
approaches for existing units only exists if BAU improvements on specific plants are
observed well before the end of the technical lifetime of the equipment. The
likelihood of a business as usual retrofit is however rarely observed in many sectors.
As such the baseline level setting for existing plants would need to be sector specific
and assess the risk of crediting business as usual improvements.

For new units, baselines can only be a hypothetical business scenario thus making

benchmarking a well suited approach to modelling the expected business-as-usual

case. For new projects, the availability of data on commercially utilized technology,

local conditions and practices is key to establishing the appropriate level. A
determination of a fAcommon practice |l evel o is
of the real additionality level and not lead to over-crediting. The strong difference

between the fiechnical economic optimum levelo and the i c o mmon practi ce |
has to be taken into account. Indeed it has been observed that many cost effective

measured are not being implemented due to a lack of awareness, conservatism and

a willingness to minimize investments. New units only require a minor conservative

adjustment in order to keep out from the pipeline what is expected to be the business

as usual scenario.
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Sufficiently disaggregated approaches, if based on well informed parameters, can
effectively model the baseline. A certain level of disaggregation is necessary in
setting the baseline as business as usual emission levels are likely to be linked at
least to some local parameters. Due to the diversity of sectors, a one-size-fits-all
approach as used in the Marrakech Accord, by setting the baseline at the average of
the top 20% performers, is not expected to be suitable except for the most basic
technologies and sectors.

The baseline should be set slightly more stringently than the expected real baseline
in order to avoid over crediting and remain conservative. However, overly
conservative baselines should be avoided in order to avoid weakening the incentive
for real additional projects. A small conservative adjustment can however favour a
conservative balance in the grey zone for which the additionality of measures in

unknown bal ance the c¢r adirtsion g( ca faddifichak ehdssioo in

reductions).

Many standardized baseline levels are already being used, mostly in North American
led offset programmes. Standardized factors are for example used in several US
of fset programmes such as C CaliRate LRad&rd
Programme.

Benchmark level for additionality: As noted by Broekhoff (2007), determining
additionality on a specific level is a subjective process and replaces the subjective
expert judgement used in the case by case assessment.

Determining a level from which a certain project or bundle of projects is additional is
sector-specific. The use of a common additionality level for all sectors is not possible.
For technologies and sectors, a level at which a project is additional ranges from 0%
(in the case of a sector in which the best possible technology is being used under the
business-as-usual scenario) to 100% (in the case of industrial gases in which all
abatement is additional). Therefore selected levels should rely on well-informed
approaches taking if required a higher level of disaggregation.

Ideally, a sector-specific study would inform on the cost effectiveness of measures
which can be implemented with regard to the specific potential. Also the level of
common practice should be assessed as cost-effective measures are often not being
implemented as is the case with energy efficiency.

For complex sectors or project types, additionality can take the form of a hybrid
approach for a highly disaggregated assessment taking into account project specific
parameters in a standardized manner.

For projects at existing units, additionality determination often needs to be different
from benchmarked baseline levels in order to avoid crediting non-additional

improvements such as business-as-usual adjustments to the technical economical
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optimum. On the other hand, approaches have to be found which will ensure a
sufficient incentive for improvements of laggards (see also discussion in Ch. 3.3.2).

4.2.2 Practical approach for assessing the benchmark level

For many sectors, setting baseline and additionality levels will require an in depth
knowledge of economic parameters specific to the sector and the geographic scope
used for the disaggregation.

A practical approach for assessing benchmark levels consists of identifying whether
major choices of technologies or practices exist in specific sectors and which are the
drivers for implementing (or not) such approaches. Such drivers should be assessed
in combination with possible levels of disaggregation which can be used.

Marginal abatement cost (MAC) curves and similar techno-economic analysis of
mitigation options for a specific sector give insights on the technical economical
optimum for a given sector. However, experience (for example, in the field of energy
efficiency) has shown that common practice is often distant from this optimum. In
turn, knowledge of common practice is key to setting the correct level. Overall,
experts developing the benchmarks need to have a high level of confidence that the
selected approach and particular benchmark levels will ensure a balance between
non-credited real emission reductions (false negatives) and free riders (false
positives).

In sectors where this balance cannot be found with confidence, a test phase could be
introduced. Such a test phase would mainly consist of a simulation of various
projects using real data gathered from plants. The result of the simulation would
allow an ex-ante estimation of the conservativeness of the selected approach as well
as the specific risks expected. Results of the simulation could be discussed with
industry experts.

4.3 Updating of benchmarks

As performance of a sector changes over time due to autonomous technical
progress, benchmarks need to be updated. Updates of benchmarks generally have
the effect of increasing the stringency of the baseline over the crediting period as
performance of peers improves over time. This would in turn have the positive effect
of cutting the generation of CERs at plants not keeping pace with improvements
implemented by similar entities, especially regarding non-technical measures such
as operational improvements. Such measures are widely available for existing
installation projects, hence they would require frequent update of benchmarks.
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For new installations, most of the measures are expected to involve implementation
of certain technologies or measures, as opposed to soft measures (e.g., operational
improvements without investment in concrete technologies or measures). And they
are usually expected to be in operation until the end of the crediting period. In this
case, the baseline level should either be fixed for the crediting period applicable to
the project, or be only updated according to parameters which can be improved
without major technical upgrades (e.g., fuels, alternative materials).

In order to capture the autonomous improvement of business-as-usual new plants,
an improvement ratio can be calculated and applied to the benchmark. This can be
done either on the basis of historical data or using actual performance data of new
plants commissioned each year. The use of an autonomous improvement ratio
extrapolated from historical data instead of a yearly data collection reduces the
burden of data collection but might lead to an unrealistic benchmark if done over
several years, especially if a break in the improvement pattern is taking place (e.qg.,
the sudden increase of energy intensity in Chi
after two decades of strong autonomous improvement). Similarly, a degradation
factor can be calculated in order to simulate the decrease in performance which
would have taken place without measures such as maintenance and good
housekeeping.

4.4  Sectors amenable to benchmarking

It appears that many sectors can be benchmarked as choices in the benchmark
design are large. In practice, specific characteristics of some sectors make them
inherently easier to benchmark than others. In general, sectors appropriate for
benchmarking produce outputs or services similar in their nature and in their
production processes. Also, ideal sectors are highly concentrated, with limited
geographical factors affecting the level of GHG performance (e.g., emission factor of
grid power), and already have a large amount of available data for benchmarking. If
there are significant variations in these regards, multiple benchmarks will need to be
established at a more disaggregated level (e.g., at each production process of a
plant). Therefore, benchmarking is likely to be a suitable instrument for large
homogeneous sectors. For other sectors where benchmarking is not appropriate,
alternative approaches (e.g., use of conservative default parameters) have to be
considered as a fall-back option.

A preliminary assessment of suitability of benchmarking to specific sectors is given
below (note this is an indicative and not an exhaustive list):

1 The float glass sector for example has an extremely limited number of large
plants (Visual communication LLC 2008) and limited number of inputs which
makes it well suited to a data collection over a short time period. Moreover,
products are standardized and can therefore be more easily compared.
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1 Water desalination has an even more standard set of inputs and output
(drinking water) which makes it extremely well suited to benchmarking. Plants
are concentrated in a small number of countries.

1 Sectors with high complexity but already excellent data coverage and
monitoring procedures (e.g., the aluminium sector) are an excellent candidate
for benchmarking.

1 Appliances could theoretically present excellent scope for benchmarking
approaches if sufficient data were available at the national level.

91 Despite the high relevance, benchmarking a sector like cement might prove
more difficult due to a number of plants of modern commercial scale
(probably 3,000 or more), many of which are located in China. Despite the
early efforts for data collection and an excellent understanding of the sector,
major data gaps remain, especially in China where the data availability is low
at a plant level.

1 Although more concentrated in number of plants, the primary steel industry
shows much greater complexity as different interim products can be
consumed and energy exports/imports beyond the system boundaries often
have to be considered.
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5. Issues related to the implementation of benchmarking
under the CDM

T Summary 1
The benchmarking-based CDM is feasible. It will require an improvement in data
collection, the early set up of adequate institutions as well as the development of
specific approaches.

Data collection efforts which could be used by the CDM are already
underway. More effort is needed in many sectors to greatly scale up the reporting of
data, requiring an increase in capacity building for those countries with the highest
immediate needs. A clearer sector-by-sector assessment of available data and
requirements for further data collection is necessary. The data required for
developing benchmarking approaches is at least partly known for many sectors.
Much experience exists in the private sector as well as in the public sector to support
such efforts. Additionally, qualitative data (e.g., on abatement cost and current
practices) might be needed in order to derive appropriate benchmarking and baseline
levels. In order to lead the efforts, a properly financed benchmarking coordinating
entity is required. Investing now in quantitative and qualitative data collection and
analysis could save money in the future by allowing for a scaling up of the CDM by
benchmarking.

Regarding institutional requirements, the benchmarking-based CDM
represents a large shift of financial and operational burden from project developers
toward public institutions, especially during the set-up phase. Taking away some of
the operational burden and transaction cost is an opportunity for scaling up the CDM
in countries which have had minimal engagement with the CDM to date. Institutional
needs for achieving the key goals of the benchmarking-based CDM are relatively
well known. A CDM Benchmark Coordinator (CBC) should initiate a multilateral effort
for development of benchmarks. It should oversee a set of entities actually
calculating the benchmarks for specific sectors or for specific countries, and
coordinate data collection and prepare benchmarks for approval by the CDM EB. A
multi-step process with possibilities for stakeholders to interact would help determine
the choice of approaches and levels which would then be approved by the CDM EB.
Industrial entities and project developers are expected to be the key stakeholders in
pushing forward the benchmarking approaches. While their active involvement and
collaboration is essential, they should not be able to set the benchmarks by
themselves as it is likely that they try to game the system.

A benchmarking coordinating agency will need to be established as soon as
possible as any benchmark setting and approval approach is likely to require
between one and four years to develop®. A preliminary cost estimate of the
development of a benchmark covering 200 plants is U1.2-4.5 million, assuming one-
year monitoring for the data collection. If the data already exist, the cost would be
G 0 -0.3 million. Upfront financing for institution setting and capacity building as well
as benchmark feasibility studies is required. The seed funding could be taken from
the accumulated surplus of the CDM EB that has reached about $40 million.

% Seechapters5.1.2fiFeasi bil ity of 543 Bi m®|l hercitzomd
the assumptions.
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In general, sectors appropriate for benchmarking produce outputs or services
similar in their nature and in their production processes. Also, ideal sectors are highly
concentrated, with limited geographical factors affecting the level of GHG
performance, and already have a large amount of available data for benchmarking.
Therefore, benchmarking is likely to be a suitable instrument for large homogeneous
sectors. For other sectors not amenable to benchmarking, alternative approaches
(e.g., default parameters) have to be considered as a fall-back option.

5.1 Data availability

An important number of benchmarking-based methodologies have been prevented or
have failed due to insufficiencies in data, both at a qualitative and quantitative level
(see Ch.3.2). Key objectives for data have to be met in order to develop robust
benchmarks. Criteria for suitable methodologies have been highlighted by the
UNFCCC EB (UNFCCC 2009c). Such criteria are among others:

1 Quality: there is sufficient certainty that the data is accurate enough

1 Confidentiality: there is sufficient certainty that data collected will not impact
on competition.

1 Relevance: the set of data collected contains all data that are required to
calculate the benchmark and does not omit important variables®!. Moreover,
the data collected represents a relevant comparison group selected using
clear and sensible criteria®.

1 Completeness: no important data is missing; the share of production covered
is high. In turn, there is high confidence that the data is sufficient to derive
sufficiently accurate benchmarks.

The availability of data as well as the possibility to gather further data in order to
derive meaningful approaches is a key precondition for the feasibility of any
benchmarking approach. In turn, existing data sources have to be identified, and the
feasibility of further data collection is to be assessed. Also, the possibilities opened
by existing data sources are to be assessed.

5.1.1 Data collection

Due to very different sector characteristics, there is no single way to approach data
collection throughout the whole economy. However there is an interest in identifying
and capturing the potential for low-cost emission reduction measures through the
whole economy. We discuss types of data collections below regarding their
appropriateness for specific sectors:

3L For example, data should cover all final and intermediary products.
% For example, a comparison group for biomass power plants should be countries that have
biomass availability, not countries devoid of biomass.
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Type of data collection

Bottom-up collection: The bottom-up data collection consists in direct on-site
measurements of all relevant installations that produce goods or services which are
representative of the expected business-asi usual scenario for the project. The
bottom-up collection can be expensive especially for complex systems in which many
inputs have to be assessed. This approach is however the most suitable for many
heavily emitting sectors among which cement, sector, power generation, aluminium,
petroleum and chemicals, power distribution, pulp and paper, glass and water
desalination. The bottom-up data collection works best for simple processes showing
little differences and with comparable inputs. Benchmarking approaches relying on a
bottom-up collection in the CDM have so far only had a limited success. This is
mainly due to the lack of willingness of companies to communicate their data to
competitors.

Top-down collection: The top down method relies on a data collection with a very
large scope, for example, covering a certain sector. This solution is generally only the
second best to a bottom-up monitoring as the number of units is too large to monitor
them all. The top down approach relies on extremely aggregated data, often on the
national level. For example, on the rail transportation sub-sector, the electricity
consumption of single locomotives is not known. The total power consumption from
railway transportation is however known on a country-basis. By crossing the power
consumption with information on the passengers and freight carried, the average
electricity consumption per passenger kilometre can be derived. Top-down data
collection can be used to derive average consumption or efficiency of the installed
capacity. Sectors appropriate for top-down data collection are the building sector
(both commercial and residential), the transportation sector, as well as appliances.
Unfortunately, in such sectors retrofits are not common and for CDM projects
aggregated data would be required on newly installed units. Countries which monitor
for example the numbers and models of appliances sold will have a substantial
advantage at implementing benchmarking-based CDM projects.

Sampling: In the absence of any other measurement type, sampling is used in order
to select only similar entities which are seen as representative of what the business
as usual of the project would have been. Data collection through sampling has
already been used in programmatic CDM approaches and an appropriate guidance
for sampling procedures exists (UNFCCC 2009g). Sampling can be a cornerstone of
a benchmarking based CDM for distributed measures. However, sampling is
generally performed only on demand for a precise project. This is due to the
selection of a small sample out of many entities according to specific criteria to match
the project (e.g., only a certain type of building of a certain size). Promising sectors
for data collection by sampling are the building sector, domestic appliances as well
as the agriculture sector.

Reporting protocols
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In order to facilitate an adequate reporting of emissions by specific sectors, several
publicly available reporting protocols have been developed. The efforts led by WRI
have already led to the set-up of reporting protocols for many sectors among which
steel, cement, pulp and paper, wood products, lime, ammonia, nitric acid, adipic acid,
semiconductors, refrigeration and air conditioning, aluminium and HCFC-22.
Additionally, proprietary reporting tools already exist in industries for which
benchmarking of GHG emissions is available from the private sector or from state-led
efforts. This is, for example, the case with the petroleum refining sector which is
benchmarked by Solomon Associates. Reporting protocols are also available from
existing offsetting programmes such as the Alberta Offset Programme, offsets from
the Chicago Climate Exchange (CCX), CAR and the Climate Leaders Programme
(Broekhoff 2007). For sectors without an appropriate reporting protocol, such
protocols could easily be designed using elements readily available from the above-
mentioned protocols, ISO reporting (Steele 2009) and measurement protocols as
well as miscellaneous sectoral templates developed by Lawrence Berkeley National
Laboratory (LBNL) and/or the Asia Pacific Partnership (APP).

5.1.2 Feasibility of data collection

Sector characteristics

One essenti al parameter for an appropri

especially the number of entities for the relevant geographic scope. Also, the number
of products is a key characteristic.

Highly concentrated sectors are more amenable to data collection. Such types of
concentration are among other related to:

1 The number of companies: This is for example the case when key players
represent a large share of the market (e.g., the ten largest companies
represent over 60% of the worldwide production).

1 The number of installations: A concentration in number of installations offers
an extremely favourable condition (e.g., only a limited number of plants need
to be surveyed to cover the entirety of the local or worldwide market).

9 Distribution of the production by country: production that is geographically
concentrated in a limited number of countries can allow for easier data
collection as key producing countries can agree on setting up a common data
collection system.

Regarding the number of plants, the cement sector has probably over 3000 plants
worldwide of an economic scale (excluding small scale production as found in China,
India or dedicated on-site production). With only 220 plants worldwide **, the
aluminium sector requires less effort for an appropriate data collection. Collection of
data on the steel industry is also seen as manageable. In China where many small

% Own estimate based on 123 plants reporting to the 1Al (IAl 2009), 90+ smelters located in
China and 4% of the worldwide production outside of China non reported.
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scale steel producing units exist, only 83 plants deliver 80% of the steel output (Duan
2009). With only 260 plants producing 95% of the worldwide output, the float glass
industry is also highly concentrated (Visual communication LLC 2008). Many other
sectors or sub-sectors have highly concentrated production.

Additionally, sectors with only a limited number of technologies where all units of a
certain technology have an almost identical level of performance can offer simple
data collection opportunities. In this case, only knowing the technology used gives
precise enough information on the level of performance. Such a sector can be
characterized based on the technologies.

A guide should be provided to explain to CDM host countries which economic
benefits can be enjoyed from the implementation of specific types of monitoring.
Accordingly, countries could request the capacity building they see as required.

Timeframe and cost

Depending on the sector, the cost of data collection per installation can vary greatly..
The annual average cost of monitoring for complex plants (e.g., cement or steel
plants) can wellexceedt 1 0, 0 0 0 .pUetimately,Ithee timeframe needed for data
collection will depend upon the following:

1 The existence of an appropriate protocol.

1 The reporting and monitoring experience in the sector.

1 The efficiency of any organization supervising or undertaking the data

collection effort.

The second key element determining the overall cost of monitoring is the number of
installations to be monitored. As previously detailed, highly concentrated sectors are
more amenable to data collection.

Depending on the sector, one year is considered as a realistic minimum timeframe
for any meaningful data collection®. However, most data collections are likely to take
from one to almost three years depending on the sector and the selected geographic
scope®. The cost is expected to greatly vary from simple sectors, such as water

* The length of time of one year is highly unlikely if no existing data collection is available.
The experience with benchmarking in the EU ETS for the ceramic industry has shown that
data collection for a sector with limited or no previous data collection and roughly 20
installations was possible in four months. This relies however on a clear mandate to gather
data from the EU. As benchmarking is more likely to rely on consensus for the data collection
instead of top-down constraint, data collection is expected to take more time.

% The time required for a meaningful data collection will in particular depend on the
complexity of the sector with the number of inputs and outputs which have to be monitored.
While for some sectors, the complexity is low and possibly each plant could collect and report
its own data, in more complex sectors specific measurements and pilot periods are likely to
be required. Also experience has shown that data collection in specific countries has been
more difficult. Data collections from the steel and cement sectors have both taken over two
years and substantial coverage gaps still remain.
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desalination with only one or two inputs to monitor (heat and power), to more
complex sectors.

Although the initial level of efforts and costs might be high, the mid and long term
benefits of adequate data collection are expected to exceed the cost. For host
countries such benefits include the investment channelled into clean technologies
and all ancillary benefits associated. For investor Annex | countries a major benefit is
clearly a possibility to scale up the CDM, thus decreasing the cost of compliance with
the emission cap.

5.1.3 Existing data sources

Benchmarking companies: Worldwide, a limited number of companies offer their
service in order to compare the performance of industrial installations against peers.
In the US, Philipp Townsend Associates (PTAI) has carried out over 60 energy
efficiency and CO, benchmarks for a large variety of sectors and products for
companies worldwide (Neelis et al. 2009). Also located in the US, Solomon
Associates has proven approaches for benchmarking refineries. The present
coverage reaches more than 80% of refineries worldwide (Solomon 2009) and is well
trusted by the industry. Other sectors benchmarked by Solomon Associates include
chemicals, gas sector, and power sector. SRI consulting, another US-based
company performs benchmarking for the chemical industry. It has developed the
AfGreenhouse Gases Handbooko for the chemical
largest GHG emitting processes in the chemical industry (Neelis et al. 2009). This in
turn ensures an understanding of GHG emitting processes for well over 90% of the
emissions from the chemical industry. It has to be noted that SRI also has an in-
depth understanding of the economics of chemical processes. SRI has also started
working on biofuel producing facilities. In Europe, CIBA expert services as well as
Plant Service International (PSI) have strong benchmarking capacities.

In sum, private consultants have already gained a strong expertise which can be
used for setting up benchmarking approaches. Independent and skilled
benchmarking is already largely available in the private sector.

Industrial associations: Large emitting industries such as the cement industry and
the aluminium industry have substantial experience with data collection and reporting
effort as a result of voluntary sustainability initiatives started in the 1990s.

As discussed in Ch. 3.2.2, the 19 company members of CSI began their efforts with
the draft of an agenda for action in 2002 and the publication of a CO, accounting and
reporting standard in 2003. Over 60% of the worldwide cement production outside of
China was already monitoring and reporting its emissions in 2006 (Vanderborght
2007). Also, IAl has engaged its participants for already many years in a voluntary
agreement to reduce PFC emissions. While the reporting is focused on direct
emissions, also specific electricity consumption for the smelting of alumina is well
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known. The global coverage has reached 64% of the total aluminium production
capacity with 94% of the production capacity outside China included (1Al 2009).

Further, the World Steel Association has also started an important data collection
effort on emissions. Already, steel products manufactured are very accurately
reported by types worldwide and best available practices have been quantified
accurately for most final products or interim products of the steel industry
representing well over 90% of the output. The reporting of emissions only started in
2007 and no figure on the coverage has yet been published. In 2008 the World Steel
Association represented around 180 of the largest steel producers worldwide with a
cumulative output equal to 85% of the world total steel output (Worldsteel 2009).

Industrial associations have up to now been the most effective in collecting plant data
in a database and in developing key indicators for performance comparison. Sectors
with a smaller global scale (e.g., copper production) or with a narrower geographic
scope (e.g., water desalination) can also play a key role in the data collection. Such
sectoral associations should urgently receive support for collecting sufficient data
and tracking energy efficiency and GHG emissions.

Internal company data: Globally, much data is already available inside companies.
Such reporting initiatives have however up to now be mostly done on a voluntary
basis by companies primarily located in Annex | countries (e.g., the US EPA Climate
Leaders Programme).

Data collected from manufacturers of industrial equipment systems would be key to
setting up benchmarking approaches as both technical performance and cost-related
information are available. Most manufacturers of industrial equipment have an
obvious interest in the use of such data as establishing a clear incentive for high
performance systems could increase demand for their best performing equipment.

Public institutions: Other sources of data or data collection can be used. For
example, in the Netherlands and Flanders, a benchmarking institute tracks the
energy efficiency of entities participating in the national covenant on benchmarking.

The International Energy Agency (IEA) tracks the energy efficiency levels of many
sectors, although on a more aggregated level (IEA 2009). The distribution curve for
the energy efficiency in the steel sector has however shown that more detailed
performance at a plant level might be available although no information on the
completeness of the collection effort is available.

National statistics so far have only reported data on an aggregated level for many
sectors, making its use only possible for the average emission intensity of a specific
market. Miscellaneous governmental, public, and academic institutions have also
been involved in the gathering of energy and emission-related data, sometimes even
with the specific inclusion of qualitative economic information (e.g., LBNL in the US).
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Policies, laws and regulations: Substantial research has been undertaken by the
EU for large industrial installations to mandate the BAT. For this purpose, BRef have
been created. Although such documents do not include economic information, they
include very detailed information about the most energy efficient and least emitting
technology for various sectors. A similar mandate to apply BAT is presently under
discussion in the US (US EPA 2009c). Such an effort could enable substantial
synergies with the gathering additional cost-related information. Adding the collection
of cost-related information to the gathering of technology related information could
generate a very helpful set of information for benchmarking. This would allow the
identification of technologies which are likely to be additional due to their cost or
barriers faced in their implementation.

Emission trading systems: The set-up of the EU ETS especially for the phase II
and Il has led to strong efforts on benchmarking for the industries included. The
most complete benchmarking effort has been led by the UK for the phase Il of the EU
ETS and includes well over 15 industrial sectors with a very detailed differentiation by
product (Neelis et al. 2009). Other countries with substantial efforts on benchmarking
include the Netherlands, Denmark as well as Germany.

Generally, the level of data available from the EU ETS is limited. Emission levels are
well known. However, product-related information (e.g., production levels) is less
readily available. Even for sectors on which both emissions and product related
information are known, the applicability of the information is limited as the EU has an
industrial structure which does not compare to the situation in non-Annex | countries
(e.g., age of plants, size, etc.). Moreover benchmarks for emission trading systems
have only been developed for direct emissions.

While quantitative information is limited, qualitative information is more readily
available. Helpful information on the sectors, their structure as well as BAT, is known
from efforts on benchmarking in the EU ETS. A number of studies commissioned by
the various national governments for the phase Il of the EU ETS as well as by the EU
for the phase Il of the EU ETS could be used as a starting point to gather
information on technologies, efficiency level and related emissions in the different
sectors. Although the identification of BAT is helpful, no information on the cost of the
technology is available. As such no levels such as baseline or additionality can be
derived. It should be kept in mind that levels derived serve essentially two purposes
not found in the CDM: (1) decide on the distribution of the mitigation effort across and
among sectors and (2) protect against possible relocations.

However, the studies supporting the development of benchmarking approaches
provide an insight into how benchmarks have been developed. On the benchmarking
effort, information can be found on the approach, the data collection and the cost of
the benchmarking effort.
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5.2 Institutional considerations

The benchmarking-based CDM would shift much of the burden from project
developers towards public or industrial sector institutions, and from the operational
phase to the set-up phase (Hampton et al. 2008). Thus, a properly informed roadmap
for the set-up phase and institutional requirements is essential.

All the steps required for the establishment and proper operation of benchmarking-
based approaches within the CDM require an adequate institutional framework
(Egenhofer et al. 2009). Procedures for the operative development of the
mechanism, its assessment and approval need to be designed. Also procedures for
the operation of the mechanism need to be developed. Numerous entities might be
involved in both the set up stage and operation stage of benchmarking based CDM
approaches. As conflict of interest might occur, clearly assigned goals, transparency
as well as a sufficient separation of powers is needed in order for such mechanisms
to strive in a post-2012 environment.

5.2.1 General objectives

In order to be a success and supply the market with CERs the way it has been
intended, the benchmarking-based CDM needs to:

1 Have an adequate design in line with its goals, and

1 Mobilize further projects.

Any institution in charge of the various steps of the design and operation phase of
the benchmarking based CDM would have to keep these two key objectives in mind.
The first objective is related to a successful design while the second one is related to
a successful implementation. Both have so far been a concern of CDM
methodologies as many methodologies have not been able to mobilize a large
number of projects, while others are suspected to have failed in eliminating non-
additional projects. As there is a trade-off between both elements, an appropriate
balance has to be found. In general, the objectives followed by the benchmarking-
based offsets are the same as expressed by the CDM EB (adapted from UNFCCC
2009c):

1 Broad applicability: The mechanism should be usable by the maximum
number of entities for whose use it is intended and cover as high a proportion
of their potential emission reductions as possible.

1 Usability: The mechanism should be able to mobilize a maximum of the
potential for emission reductions in an accessible way and be able to
transform them into emission reduction commodities such as CERs.

1 Objectivity: The mechanism should be predictable and eliminate subjectivity
as far as possible.

1 Conservativeness: One CER should correspond to at least one tonne of
emissions avoided compared to the real baseline scenario. This also means
that non-additional projects should be eliminated as far as possible.
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1 Transparency: The benchmarks should be derived in a transparent fashion
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By combining these general objectives of the CDM methodologies with the design
and implementation phases, general objectives of the benchmarking-based CDM can
be summarized in the following table:

Table 4: Quality criterion for benchmarking in design and implementation phases

Design phase

Implementation

Criterion (use of the
Design of the Selection of specific | methodology by the
approach levels project developers)
Broad The approach covers a | The level allows for the | The applicability
applicability large share of the | participation of a | conditions are broad
abatement potential. maximum of | enough.
installations - the level
of disaggregation is
suited.
Usability Input is provided by | The use of specific | Appropriate
project developers and | projects could ensure | institutions  operate
industries. the usability. the CDM-based
benchmark.
Objectivity The  approach is | The levels are | The mechanism is
developed by an | developed based on | operated by an
independent precise, accurate and | independent entity.
consultant.  Potential | neutral sources of | The database is

conflicts of interest are
disclosed.

information on the

sector. Entities
proposing the level
and approving the

level are both neutral.

operated by a neutral
entity.

Conservativene
SS

The approach is
checked by a
regulatory body.

The levels selected
minimize the number
of free riders.
Companies, countries
and regulatory bodies
have different
interests.

The data set s
updated to avoid a
loss of stringency.

Transparency

All assumptions are
justified.

The approach is
communicated
publicly available for
input.

and

The assumptions are
justified.

Sources for the figures
derived are provided.

The benchmark
levels are published
and updates notified.
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In all steps of the design, the information asymmetry among industries, project
developers and countries should be taken into account and minimized. Information
asymmetry has proven to be a major problem in the CDM as well as in the design of
EU ETS.

5.2.2 Institutional requirements for the implementation of benchmarking

This section summarizes institutional requirements at each step of implementation of
the benchmarking approach. The implementation steps include among others:
1 The set up of a coordinator for benchmark development
The commissioning of an initial feasibility study
The development of a benchmarking concept
Review and approval of benchmarking studies
The selection of stringency levels for additionality and baseline
Administration of the approved benchmark

=A =4 =4 =4 4

A clear distinction should be kept between the design of the benchmarking concept
which derives key performance indicators and the decision on stringency levels.
Requirements for both are different and might necessitate different types of inputs
from different stakeholders.

(1) Set up of a CDM Benchmark Coordinator

A suitable entity is required in order to ensure adequate, consistency, coordination

and timely implementation of all steps necessary for the development of

benchmarks. Thus one single entity i t he A CDM Benchmark €oordinat
should act as international project manager for central, top-down development of

benchmarks either at the level of one sector across countries or one host country for

all sectors or both (Schneider and Cames 2009). Project developers, industries or

industrial associations, energy experts and domestic as well as international CDM

regulators would have to be involved at an early stage. In order to be trusted, the

CBC needs to be independent.

The non position paper resulting from the Barcelona negotiations in November 2009
mentioned the possible development of benchmarks by national institutions acting as
CBC?*. This is not recommended for several reasons. Firstly, countries have an
economic interest in hosting a maximum of CDM projects which might lead to biased
levels for baseline and additionality thus undermining the environmental integrity of
the mechanism. Secondly, many countries do not have sufficient capacity to act as a
CBC thus restricting benchmarking to large countries in which more institutional
resources are available. On specific sectors, the CBC could in theory be also set at
the level of an industrial association. This would however limit the capitalization of

% This was not mentioned explicitly in the COP15 outcome in December 2009. However, it
could come up in the future negotiations again.

69



Draft report i Please do not quote or cite.

knowledge on benchmarking across sectors and result in approaches also biased
toward a maximization of CERs, perhaps at the expense of environmental integrity.

Ideally, the CBC would be set up as an independent body. For this reason it could be
established within an independent international organization such as the UNFCCC,
IEA or others. Within the UNFCCC, the CBC could either be a separate body or a
sub-group of an existing body. Due to major differences in concepts and perhaps
mindsets of regulators it is not certain that the CDM MP in its present set up would
be the most suited body to act as CBC. If set up as a separate body of the UNFCCC
it would be comparable to the CDM MP and supervised by the CDM EB. Another
alternative would be to split part of the CDM MP into a project specific methodology
working group and a benchmarking methodology group while sharing some expert
staff.

The CBC would oversee a set of entities actually calculating the benchmarks for
specific sectors or for specific countries. This second tier of benchmark developers
would work closely with country institutions and relevant industries. Funding for the
CBC and second tier would require a dedicated fund that should be included in the
post-2012 climate agreement. Seed funding for the CBC could come from the
surplus accumulated by the CDM EB which amounts to close to $40 million.

(2) Commissioning a feasibility study

A key task of the CBC would be the commissioning of an initial study to assess the

potential for a benchmarking based CDM on different sectors and the identification of

specific needs. Such an initial feasibility study should contain the following elements:
1 The status of the present data collection.

Efforts and cost needed to reach a sufficient data availability.

Key features of the sector.

The level of difficulty expected for designing an approach.

The difficulties expected for identifying an adequate level for the additionality

and/or baseline.

1 The expected mitigation potential which could be mobilized.

= =4 =4 A

As data collection is a critical issue, especially in countries or sectors in which the
CDM has until now not been successful, in each feasibility study a detailed and time-
tabled action plan on data collection would need to be included, specifying necessary
minimum coverage and accuracy for the data to be useful and sufficient. Data
collection would require trained and certified energy managers with an in-depth
understanding of the sector. Once the inputs for a feasibility study have all been
received, it would need to be finalized and published by the CBC.

(3) Development of a benchmarking concept

Theoretically, any entity or group of entities or host countries could develop a
benchmark. Regulators such as the CDM EB normally do not have the specific
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expertise required to develop benchmarks. In our view, the CBC should consist of
industry experts and have the aim of developing an objective, applicable and usable
approach for benchmark determination. The experts hired for benchmarking should
disclose any possible conflicts of interests.

While industrial actors have an excellent knowledge of their processes and sector,
their direct involvement in the development of a benchmark by could be problematic
for the following reasons:

1 Typically, industrial actors will devise an approach under which they can
account for a maximum of emissions of the sector (i.e., optimization towards
broad applicability). In all likelihood the approach will however not be
optimized toward usability, conservativeness and objectivity. On objectivity,
there is a high risk that the selected approach will not allow for the easiest
identification of a straightforward additionality and baseline level which
regulators can trust. Instead approaches might be biased toward generating a
maximum amount of CERs for a maximum number of eligible projects.

1 Specific industrial actors might favour one approach over the other (e.g.,
certain type of differentiation) due to the specific conditions of their
installations. With high rents at stake and a limited number of stakeholders
with diverging views, there is a loss of objectivity.

Host countries would also have an incentive to calculate an overly lax benchmark to
maximize CER revenues.

Even if undistorted, unilateral development of benchmarks could repeat the
experience with CDM methodologies, where a large share of methodologies face
problems on the ground in terms of their implementation. Moreover, time is an
important constraint for the implementation of benchmark-based CDM in a post-2012
regime. All activities related to the set-up of the benchmark need to be coordinated to
ensure timely implementation.

(4) Review and approval of benchmarking studies

Each benchmarking study should be reviewed in an open process in order to ensure
the five essential criteria are fulfilled. Conservativeness and transparency should be
reviewed by the CBC. The key point of usability and applicability should be checked
by industries and/or project developers. Also the country-specific applicability should
be checked by host countries or at least a group representing the host countries in
order to take into account their specific needs, expected barriers and ways of
overcoming them. This is particularly important for LDCs which have specific needs
regarding data collection and capacity building.

Each study for a benchmarking concept should be made publicly available and
sufficient time allowed for stakeholders to provide inputs as necessary. For instance,
stakeholders may be asked to provide comments or highlight the need for further
detailed studies. In order to stay objective, such further studies should only be
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commissioned and financed by the CBC upon request from industries and/or project
developers.

(5) Selection of stringency levels for additionality and baseline

Experience with the decision process for benchmark levels is already available,
through: the establishment of multiple benchmarks to determine the allocation of free
allowances in the EU ETS phase Il (Neelis et al. 2009); the decision on benchmark
levels for National Allocation Plans (NAPs) in the EU ETS Phase II; for the
Marrakech Accords (approach 48.c.); in sectoral agreements; and for the CDM
methodology proposed by the CSI for the cement sector. The experience has shown
that decisions on benchmark levels are political in nature although guided by rational
assessments. Where inputs from stakeholders with an interest have been possible,
attempts to game the system and unrealistic demands regarding both the simplicity
of the approach and low stringency level of the benchmarking have been observed.

In the case of the CDM, however, inputs from and collaboration with industry is
essential in order to ensure the usability and applicability of the benchmarks. A
strong institutional framework including dedicated channels for feedback should be
established. This should ensure that feedback is solely used for guiding the choice of
benchmark by providing appropriate elements to the deciding body. Negotiations
should be excluded from the process as the adequacy of the levels can be tested
with appropriate data collection (e.g., plant-specific data with economic indicators to
simulate the effect of the benchmarking). In case such information is not available, a
more stringent level can be chosen and with an option for it to be revised later on.

Based on the benchmarking approach set out in the feasibility study, an independent
study should be commissioned by the CBC. This is needed to determine which level
is appropriate for the baseline and/or additionality level, utilizing if possible objective
technical and economic assessments (e.g., transparent data/assumptions on the
cost/benefits of mitigation measures). A precise analysis of the technical and
economical parameters in the relevant geographic scope of the benchmark can
greatly enhance the decision on the right levels for additionality and the baseline.
These include fuel prices as well as the status of technical equipment and its
estimated specific abatement cost. This in turn allows the benchmarking experts to
simulate ex ante the result of a chosen benchmark level. Host countries should be
provided with an opportunity to comment. A sensitivity analysis for variation of the
benchmark levels should be included.

Final approval of each benchmark should be done by the CDM EB on the basis of a
recommendation by the CBC. This would mirror the current process for CDM
methodologies. Approval should specify the date when the benchmark would have to
be updated. Project developers could use the benchmark from the date of its
approval.
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Overall, the development and approval phase of the benchmark could take place
according to the following flow chart (Figure 10). The procedure encompasses the
development of the benchmarking concept, its review and approval, the choice on
levels for additionality and baseline as well as all interrelated efforts on data
collection®.

¥ In case procedures are being established differently, a different chart flow would result.
This could be the case if further elements are pooled in case of a simplified approval process
for benchmarks.
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Initial feasibility study for the CDM benchmarking:

1 How large is the expected emission reduction potential for a benchmarking-based
CDM?
What is the level of complexity expected?

1
T Which efforts are needed regarding the data collection?

A

Decision on whether to develop a benchmarking based CDM for the sector/product

y

Development of the benchmarking approach Data collection
(1) Definition of the system boundary Choice of MRV
¢ procedures
(2) Identification of key performance indicator | |- |
¢ Data collection
(3) Selection of peers for comparison (Monitoring, Reporting,
(Choice on the aggregation level) Verification)

v v

Selection of the stringency level

(2) Preliminary choice on stringency level

'

(2) Evaluation of the impact

v

(3) Decision on stringency levels

v

Approval of the CDM benchmarking:
1 Approval of benchmarking approach
1 Approval of the data adequacy
1 Approval of selected stringency level

Figure 10: Flow chart of benchmark development and approval process

(6) Administration of approved benchmark

The CBC would administer a database of approved benchmarks including their
expiry dates. In case of problems with the use of a benchmark, the CBC could start a
revision process. Revisions would have to go through the different steps of the
procedure outlined above.
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5.3  Monitoring, reporting, verification of data used for benchmarking

Monitoring: In addition to the need for a reporting protocol, the monitoring itself
should be performed according to a recognized procedure,that is trusted and
accurate enough for the desired purpose. Therefore each approved benchmark
should include a reporting protocol and a standardized set of monitoring and
reporting guidelines and/or guidance®,

Reporting: Data reporting should be performed in a standardized manner and each
approved benchmark should include a reporting protocol. Such protocols are not
expected to be a major concern as they should follow the selected benchmarking
approach. Additional data beyond the present need of the benchmark should be
included for future needs. Successful reporting protocols have already been
developed by institutions such as US DOE-LBNL, WRI or private companies
(Broekhoff 2007). Also, the industry has a sufficient level of knowledge to develop its
own reporting protocols. In the benchmarking feasibility study, reporting protocols
should be tested on the ground in order to (1) ensure the feasibility of gathering
adequate information, (2) ensure the feasibility of data collection with regard to
country data collection practices, and (3) assess further needs. Additional guidance
might be required in order to detail how the reporting protocol should be used and
what should be monitored.

Verification: DOEs are appropriate for verifying the monitoring of data collected. The
data to be verified will include specific data from the project developer as well as data
from peers used to calculate the benchmark published by the CBC. The former
would be akin to validation of the baseline grid emissions factors published by a
DNA. In the case of a large number of entities, as in the cement sector, not all plant
data would need to be verified as a limited number of errors would not severely
impact benchmark levels and could be tolerated. A review procedure should be put in
place in order to identify data which appears to be unrealistic. Only entities
implementing a project would require an in-depth verification process in order to
prevent gaming. For other entities from which data are derived but which do not
implement a project, the verification of a limited sample of them is sufficient.

Overall, the requirements for monitoring, reporting and verification (MRV) will depend
on the sector. In sectors with a large number of entities, less stringent MRV is
possible as the opportunities for gaming by a single entity are limited. A data gap can
even be acceptable provided that there is a high enough level of confidence that the
missing installations will not influence aggregated levels in a meaningful way and
reduce the conservativeness. For example, in countries such as China and India,
data on small-scale installations might not be needed. However, in sectors with a

® The CSlI in particular has provided guidance for the cement CO, reporting protocol (CSI
2005 and 2009). Specific knowledge on monitoring and measurement can be found in the
various ISO working groups. A substantial amount of efforts for measuring energy efficiency
and CO, is already underway (Steele 2009). Depending on the sector/product, the monitoring
procedure might need to be simplified in order to be useable for a benchmarking based CDM.
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limited number of entities (e.g., 10 or less) gaming is possible. In this case a lack of
accuracy in the reporting can influence the baseline and additionality level to a
meaningful degree. Accurate MRV will still be needed at all plants implementing
CDM projects in order to determine accurately the additionality and calculate the right
amount of CERs. Overall MRV requirements are expected to be equal or lower than
under the project-by-project CDM on an installation level. However, a much larger
number of plants might need to be surveyed, resulting in much greater overall effort.
Synergies are expected to be found with other data collection efforts, whether for
other climate mechanisms or different purposes.

5.4 Challenges in the implementation of benchmarking

Many challenges remain in the implementation of the benchmarking-based CDM.
Beyond the institutional set-up, the upfront investment required and data collection
effort are the main challenges. Another major challenge is the time horizon for the
calculation of benchmarks.

5.4.1 Lack of incentive for participation in data collection

Without a clear communication of the expected benefits and a realistic chance to
reap these benefits, there is only a limited incentive for host countries to implement
the necessary data collection and other inputs by the CBC in order for an approved
benchmark to be developed. For example, some industries are largely dominated by
either one or a limited number of countries. In turn, without any pledge by developing
countries of free access to data by regulators, projects in developing countries would
not benefit from a benchmarking-based approach. This is for example the case for
the magnesium industry which is almost only found in China and for which no data
other than aggregated sectoral data is available.

The willingness to collect and submit plant specific data by potential host countries is
limited as this process is seen as (1) a burden if there is no appropriate support on
capacity building and financing, and (2) a stepping stone to future emission reduction
commitments.

The experience with the calculation of electricity grid emission factor has shown a
lack of willingness of DNAs to have their data and fact collection work verified by a
third party. This is presumably because the data were biased towards an overly high
level and also data collection gaps existed (Point Carbon 2009c). In turn there is a
perceived risk of rejection of own figures related to gaps in data collection and MRV
practices. Additionally third party verification can be perceived as an additional cost
or even as an infringement of sovereignty, as shown by the difficulties in negotiating
verification of nationally appropriate mitigation actions (NAMAS) in Copenhagen.
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There is a split incentive in which the benefits from a robust data collection for
benchmarking can be global (i.e., the benefits accrue to all countries) while the
burden of data monitoring, reporting and verification is perceived as local. Thus
international financing has to be provided to overcome these obstacles. Countries
should agree with the CBC to collaborate on data collection while full costs of data
collection are covered by international funding and confidentiality of plant specific
data is ensured.

5.4.2 Organization of the sector

The degree to which a sector is structured is a key factor for the success of
approaches. While a structured sector provides an opportunity to gather data more
easily and have key partners in negotiations, sectors which are not consolidated in
key companies, key producing countries, with a limited number of plants represent a
challenge. In particular sectors without a strong, pro-active, well-organized sectoral
association would face barriers in the collection, exchange and spread of key
information.

5.4.3 Time horizon

The minimum amount of time expected to be required for the development and
approval of benchmarks is roughly one to four years (including data collection),
depending the complexity of the sector and the availability of existing elements such
as recent market studies, monitoring protocols, data collection efforts, MAC studies,
etc.® For example, CSI took the first steps towards benchmarking in 2002, leading to
the development of a CDM methodology still under review by the CDM MP in 2009
(UNFCCC 2009h). For this reason, any work should be started as early as possible,
starting with the set-up of the CBC. For sectors already well examined by enough
experts, work on both data collection and definition of the benchmark approach could
be undertaken in parallel, allowing for short deadlines in the development of an
approach and decision upon a benchmarking level.

% Data collection is often expected to be the most time-consuming step when setting up a
complete benchmarking CDM for a specific sector as explained in the footnoted in chapter
5.1.2. The development of a benchmarking procedure (excluding decisions on specific levels
and data collection) however could be performed in some cases in only six months (as shown
by the experience with the many benchmarking studies commissioned by DEFRA within the
frame of the NAPs for the EUETS Phase II). The choice on specific levels for the stringency
of benchmarks is expected to take at least a couple of months if it is to be reviewed in depth
as is the case with CDM methodologies. Sectors with a very simple structure such as water
desalination probably could be managed in slightly less than two years if no additional time is
required for the political process.
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5.4.4 Funding needs

As discussed above, neither project developers nor host countries are willing to
provide up-front funding for benchmark setting. Capacity building at the country or
sector level is necessary in order to enable data collection. Even if data exist, efforts
for harmonization of the collected data might be required as countries will have
different sector definitions.

The development of one benchmark is expected to cost between 00.2-0.5 million

(excluding monitoring costs) depending on the complexity of the sector. The number

of variables to take into account and the complexity in determining baseline levels

and additionality levels are key determinants of total cost. Additionally, we assume

that the annual average monitoring cost would likelyr ange from | ess than U
0 v e 20,000 per plant depending on the complexity of the processes and the

selected approach (especially the extent of aggregation of data).

A rough estimate of total costs for the development of one benchmark covering 200
pl ants wolu2t4db mibian, assuming one-year monitoring for the data
collection. If the data already exist, the benchmark development itself would cost
G 0 -0.3 million, as discussed above. The initial cost of developing benchmarks is not
expected to decrease significantly over time as each sector is specific. On the other
hand, expanding the benchmark to other countries or regions, once an approach is
already available, is expected to cost by far less than the initial development. The
operation of the benchmarking-based CDM is expected to cost only a fraction of the
setup phase. The largest cost for operating the benchmarking approach relates to
the updates of the data collection. Updates of the dataset are however expected to
cost by far less than the initial monitoring as less economic information is required
and MRV procedures and the necessary monitoring equipment will already be in
place.

5.4.5 Data management

Data management is a key point of any monitoring, reporting and verification system.
Data ownership and use are the most sensitive issues, whether it is countries or
companies participating in the benchmarking.

Queries for data should in most cases be controlled by experts as a small number of
plants in the query would possibly allow a back calculation of plant specific-
performance levels, potentially releasing key company or plant information to their
competitors. As such, entirely automated data queries in electronic form should be
avoided. In some cases even, countries might refuse access to own data from third
parties.
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Data ownership and management of confidentiality should be granted to the CBC as
is the case withthe CSI6 s GNR d g8612009).Desclosure of possible conflicts
of interest should be mandatory to any entity and people receiving access to such
data. In the case of highly competitive industrial sectors, data, especially if economic
parameters are included is a very sensitive issue. For this reason any approach
should ensure maximum security against electronic theft of data.

Data management includes many tasks related to queries, reporting aggregated
indicators as well as updating the dataset. For this reason, data should be managed
by specialists with a sufficient understanding for identifying and reporting erroneous
data. A specific procedure for data rejection and correction should be included in
order to deal with such cases.
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6. Implications of adopting the benchmarking-based CDM

T Summary 1
The implications of adopting the benchmarking-based CDM are assessed on the
following four criteria: environmental effectiveness, cost effectiveness, distributional
considerations, and institutional feasibility.

Environmental effectiveness

Benchmarking is likely to mobilize a broader coverage of mitigation measures.
However, the wider investment choice does not necessarily accelerate the scale of
real and additional emission reductions. The more stringent a benchmark is, the
more likely that non-additional projects are weeded out, but at the same time less
projects will be abletobeat the benchmark. S estrihgentyy
requires a high degree of confidence in the efficiency or carbon intensity distribution
curves of business-as-usual projects. Where this is not possible, alternative
approaches need to be pursued. Project-specific additionality tests or credit
discounting could be such an option.

Whilst regularly updated benchmarks can provide ongoing incentives for
technology innovation, frequent updates increases transaction costs. Therefore, a
clear procedure for updating benchmarks will need to be agreed at the outset. In
order to reduce transaction costs, the update could be done on the basis of a default
improvement factor.

Benchmarking would need to work with policies, rather than trying to establish
baselines without policy effects. Benchmarks could be established based on the
performance of numerous installations in different regions which may make it difficult
to weed out the impacts of relevant policies. One way to address this issue is to
choose a more ambitious benchmark level that would minimise the risk of crediting
policies that would have been adopted anyway.

A stringent benchmark is required to ensure environmental integrity, but an
ambitious benchmark may not provide sufficient incentivizes to existing, less efficient
installations. In order to address this issue, one could either determine the baseline
on a project-by-project basis, or set benchmarks differentiated by new and existing
installations, and possibly even by vintage classes.

Cost effectiveness
The number of benchmarks has a decisive impact on the cost-effectiveness; a high
degree of disaggregation leads to high costs. An important trade-off exists between
the simplicity and the stronger investment incentives for low-carbon technologies
given by a single benchmark; and the opportunities for performance improvement by
high-carbon technologies provided by benchmarks differentiated by technology.

In our view, benchmarks should be set in a product or service-specific,
technology-neutral manner. However, as discussed above, the differentiation of
benchmarks by vintage classes is necessary to provide sufficient incentives for
improvement by existing installations.

Distributional considerations
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If benchmarking becomes a voluntary option, project developers would have a choice
between a presumably stringent benchmark and a project-based baseline. Therefore,
it would provide positive incentives for exploring new CDM opportunities, leading to
an improved distribution of CDM projects. Mandatory benchmarking could reduce the
CER potential as benchmarks are likely to be set more stringent than the business-
as-usual scenarios.

More specific to geographical distribution, the shift of baseline development
burden from project developers to a dedicated body as well as standardization of the
baseline would likely encourage the participation of underrepresented countries, e.g.,
LDCs. However, installations in these countries are typically less efficient in
emissions performance. If benchmarks are set without taking into account the local
conditions of these countries, benchmarking would likely result in an unfair
distribution. Sector and project-size distributions can be improved if fall-back options
to benchmarking (e.g., default parameters for the baseline setting) would be made
available widely.

Institutional feasibility
The benchmark setting requires detailed and recent data that are not available in
many CDM host countries. The capacity to monitor, report and verify emissions and
activity data for the relevant sector and its installations needs to be developed and
supported by financial and technical assistance.

Given that the CDM only issues CERs ex post, there will be a financing gap
between the establishment of the domestic institutional capacity and the revenues
from potential CERs. In order to support the necessary capacity building activities,
support should be given to host countries in the form of technical assistance and
funding. Besides the possible financial support from the surplus of the CDM EB,
multilateral or unilateral support programmes could be established to increase
institutional feasibility.

This section analyzes implications of a wider use of benchmarking under the CDM.
They are discussed according to the four principal criteria for evaluating
environmental policy instruments: (1) environmental effectiveness, (2) cost-
effectiveness, (3) distributional considerations, and (4) institutional feasibility (Gupta
et al. 2007).

6.1 Environmental effectiveness

There are many issues for consideration in assessing the environmental
effectiveness of the benchmarking approach. In the following, we analyze only

40 Gupta et al. (2007) identifies these as four principal criteria for evaluating environmental
policy instruments: (1) the extent to which a policy meets its intended environmental objective
or realises positive environmental outcomes, (2) the extent to which the policy can achieve its
objectives at a minimum cost to society, (3) the incidence or distributional consequences of a
policy, which includes dimensions such as fairness and equity, although there are others, and
(4) the extent to which a policy instrument is likely to be viewed as legitimate, gain
acceptance, be adopted and implemented.
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selected issues that we believe are important for the environmental effectiveness of
the CDM. These are: scale of real and additional emission reductions, information
asymmetry, incentives for technology innovation, consideration of policies in baseline
setting, and incentives for the worst-performing emitters.

6.1.1 Scale of real and additional emission reductions

The environmental effectiveness of benchmarking can be assessed by the scale of
nreal and additional 06 emission reducti
true that benchmarking would enable the implementation of a broader coverage of
mitigation measures, even including soft measures such as operational improvement
by good housekeeping®. Therefore, the approach would provide project developers
with a more flexible investment choice in mitigation measures.

However, the wider investment choice does not necessarily mean that benchmarking
would scale up real and additional emission reductions. An important methodological
issue here is the stringency of benchmarks. The higher the stringency, the more
likely it is that non-additional CDM projects would be weeded out. However, the
overall amount of real and additional emission reductions does not increase
proportionally with the stringency of the benchmark. As the number of projects that
can beat the benchmark would fall, the overall reductions would also fall. Figure 11
shows this trade-off.

“1 However, soft measures have never been allowed for claim of CERs under the CDM.

82

ons

t hat



Draft report i Please do not quote or cite.

Share Project distributiorunder
busingssasusual

Projects mobilized
through CDM
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BM 1 BM2 BM3 Efficiency or carbon intensity

Figure 11: Impact of benchmark choice on additionality of CERs and project
volumes

Note: BM denotes benchmark. The figure assumes that efficiencies/carbon intensities of new business-as-usual
projects (non-additional projects) are distributed in the shaded area. Projects that could be mobilized only through the
CDM (additional projects) are shown in the non-shaded area. Any projects to the right of the benchmark level would
be credited. Benchmark 1 generates a lot of non-additional reductions, as most business-as-usual projects are
eligible. Benchmark 2 balances non-additional CERs with non-crediting of real reductions. Benchmark 3 is too strict,

as it does not mobilize any projects.

If any emission reductions beyond the benchmark level were to be credited
automatically, the benchmark determination would require a high degree of
confidence in the efficiency or carbon intensity distribution curves of business-as-
usual projects for all technologies and countries, and all vintages. This is not always
possible under real-life conditions. Therefore, alternative approaches may need to

be pursued for sectors in which the #Arighto

with high certainty. Lazarus et al. (2000) proposed two alternative approaches for
minimizing the risk of non-additional credits: (1) project-specific additionality tests,
and (2) credit discounting.

Project-specific additionality tests could be performed to ensure the environmental
integrity. However, as the CDM experience to date has shown, testing additionality of
every single project would not reduce the complexity and transaction costs of the
mechanism. For this reason, Lazarus et al. (2000) suggest additionality testing be
accompanied by project screens, which could be applied to: a) limit additionality tests
to only those project types with the highest risk of questionable credits (e.g., projects
with already significant market penetration), or b) automatically exclude activities that
are considered likely to be non-additional in a given context (e.g., large hydro in
countries with low-cost sites). If a benchmark is set at a reasonably stringent level,
the simplification of the additionality tests may be justified.

Credit discounting could T on an aggregated level T be used to scale down the
number of credits by a factor based on the likelihood of non-additionality. For

83

Y

€



Draft report i Please do not quote or cite.

example, Schneider (2007) categorizes CDM projects into three groups according to
the typical impact of CERs on their economic attractiveness. Discount factors could
be set lower for a project group for whom CERs form a large part of the economic
attractiveness of a project (group 1), and higher for a project group where CERs
have a smaller impact (group 3):
1 Group 1: Projects with significant benefits from CERs (e.g., HFC23, N,O, CH,
destruction).
1 Group 2: Project with economic benefits other than CERs and considerable
CER impact (e.g., recovery and utilization of CHy).
1 Group 3: Projects with other economic benefits than CERs and small CER
impact (e.g., renewable energy, energy efficiency, fuel switch).
Lazarus et al. (2000) argue that credit discounting is inherently no more complex
than assessing the right level of benchmark stringency or the project-specific
additionality testing because it involves using some judgment to set thresholds or
categories for discounting.

A more concrete conclusion cannot be made on the benchmark stringency as this
depends on the characteristics of each sector. Before benchmarks are used for
additionality testing, the characteristics of the project distribution curves need to be
known with a high degree of confidence. Unless credible distribution curves are
determined by institutions who are not lobbyists for certain industries, alternative
approaches would be required to safeguard environmental integrity. Simplified
additionaltiy testing and/or CER discounting could be an option for such an
alternative approach.

6.1.2 Information asymmetry

Related to benchmark stringency, asymmetric information is also an issue that needs
careful consideration when implementing benchmarking. As we have experienced
with the CDM so far, especially with the additionality testing of CDM projects, there is
a fundamental asymmetry of information between project developers and the CDM
regulators. As discussed in Ch. 5.2.2, industries typically have better knowledge of
their business-as-usual scenarios and try to reap the maximum amount of emission
reductions by over-inflating the baselines. The problem of information asymmetry
would likely be a much greater concern for benchmarking approaches because a
sector consists of numerous entities each seeking to shape the benchmark in their
favour.

In order to alleviate this inherent problem, it is important to have independent
industry experts to conduct the benchmark establishment. The benchmarks should
be reviewed in an open process, making all the relevant information publicly
available and ensuring sufficient time for consultation with stakeholders. The final
approval of the benchmarks should be made by the CDM EB.
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6.1.3 Incentives for technology innovation

Benchmarking, if updated at an appropriate time interval, could provide a permanent
incentive for technology innovation because the updated benchmark takes into
account more recent developments in technology (Hampton et al. 2008). However,
frequent update of benchmarks would be burdensome, so the frequency of updating
has to be balanced against the transaction costs.

A concern is that benchmarks, once set, may suffer from some inertia effects. As the
upfront effort for setting the benchmarks is so high, stakeholders might insist on
keeping the set level for a time period long enough to avoid incurring additional
transaction costs.

In order to alleviate this possible resistance and provide right incentives for
technology innovation, a clear procedure for updating of benchmarks has to be
agreed upon at the outset. Instead of collecting benchmarking data, one could also
use a default improvement factor for updating a benchmark. A conservative default
improvement factor could reduce the transaction costs.

6.1.4 Consideration of policies in baseline setting

As a general principle of the current CDM, national and/or sectoral policies and
circumstances are to be taken into account in the establishment of a baseline
scenario, without creating perverse incentives that may impact host countr y és
contributions to the ultimate objective of the UNFCCC (UNFCCC 2005). This is
commonly known as the E+/E- rule.

With the benchmarking approach, however, policy effects are very difficult to exclude
from the baseline establishment. The benchmarks are established based on the
performance of a number of peer installations. The assessment of a counterfactual
scenario for every single installation gets extremely complicated, especially if the
benchmark is to be established using a large geographical boundary (e.g., global
benchmarking). Furthermore, most policies have several motivations which cannot
be clearly distinguished. A key lesson learned from the current CDM is that
demonstrating motivation is subjective and arbitrary. This applies, in particular, for
decisions of policy makers, which depend on many factors (Schneider and Cames
2009).

Given the inherent challenge of the consideration of policies when setting baselines,

it has been argued that the CDM will have to work with domestic policies, rather than

ignoring them, in order to enable policy co-financing (Hampton et al. 2008). One way

to address this issue is to choose a more amb
averageo avoid crediting pol i ciway(Schneidet woul d |
and Cames 2009).
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6.1.5 Incentives for the worst-performing emitters

A peculiar concern of the benchmarking approach is that the adoption of a stringent
benchmark would not incentivize the worst-performing emitters that are lagging far
behind the benchmark level. If the benchmarking approach were a voluntary option
for project developers, the baselines of the worst-performing emitters could be
established on a project-by-project basis.

An alternative approach, which could also work with mandatory benchmarking, is to
set differentiated benchmarks for new and existing installations or even differentiating
benchmarks by vintages of existing installations. Such differentiated treatment for
existing installations is justified in many cases by their high capital costs of upgrading
or long lifetime of capital stock. For instance, there is already a de-facto approach to
differentiate the procedures for initial allocation of allowances between new and
existing installations in the EU ETS (Hampton et al. 2008).

Setting a different benchmark for the existing installations could be politically
complex as it is most likely the case that installations performing below the
benchmark level would try to lower the benchmark level for their own benefit. This is
always the case with benchmarking whether the single or differentiated
benchmarking approach is taken. However, the latter approach would simply multiply
the political complexity of setting benchmarks.

An important technical issue for setting a different benchmark for existing
installations is the remaining technical lifetime of these installations. Some
installations in the sector may have operated for a long time and are already close to
the end of technical lifetime. Since they would be shut down soon anyway, they
should not get an equal weight to other installations in determining the benchmark
level for existing installations. A simple approach could be to exclude installations
close to the end of their technical lifetime from the process of setting the benchmark.
The assessment of technical lifetime is challenging, but one could build on the

methodologic a | tool recently approved by the

remaining |ifetUNREBCCRO0fe qui pment o (

Also important is updating the benchmark level. Keeping a lower benchmark for
existing installations in the long run could be counterproductive to the necessary
long-term transition to a low-carbon economy. A solution could be to update the
benchmark for existing installations with an accelerated improvement rate over time
and gradually converge the benchmarks for new and existing installations at some
point in the future.

6.2 Cost-effectiveness

It is often argued that benchmarking would potentially increase the efficiency of the
CDM. Namely, benchmarking is seen as a low-cost, predictable instrument (Lazarus
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et al. 2000, Ellis 2000, Winkler et al. 2001). Though the increased predictability is a
reasonable expectation, the low-cost argument requires further consideration. In
general, it is assumed that benchmarks lower the transaction costs associated with
baseline setting and additionality demonstration. However, this is not necessarily the
case. The more input parameters that are considered in the development of
benchmarks, the higher the transaction costs become (Michaelowa et al. 2008). An
important technical aspect that determines the cost-effectiveness of the
benchmarking approach is the number of benchmarks.

A single sector-wide benchmark may provide no incentive for CDM projects that
improve the efficiency of relatively carbon-intensive options. Therefore, it is argued
that benchmarks should be developed by technology type in order to also give
opportunities to improve the performance of high-carbon fuels and technologies
(Lazarus et al. 2000). On the other hand, the typical engineering bias towards
multiple technology-specific benchmarks would entail a high transaction cost. Further,
a single sector-wide benchmark would provide a strong incentive to invest in low-
carbon technologies and provides incentives for project developers to select the most
cost-effective mitigation options available. Therefore, others argue that no
differentiation of benchmarks should be necessarily (Winkler et al. 2001, Hampton et
al. 2008, Neelis et al. 2009). Therefore, an important trade-off exists between the
simplicity and stronger investment incentives for low-carbon technologies given by a
single benchmark; and the opportunities for performance improvement by high-
carbon technologies provided by benchmarks differentiated by technology.

In principle, we believe benchmarks should be established on a product or service-
specific basis as has been done in the existing CDM methodologies and other
benchmarking initiatives. We also argue that no differentiation should be made as to
technology types in order to give a clear signal for a low-carbon development path.
But we believe it is important to distinguish new and existing installations. If a single
T and presumably stringent i benchmark is set for a sector regardless of the vintage
or age of the installations covered, it would not be able to give the worst emitters the
incentives for performance improvement. Therefore, it is important to distinguish the
benchmark levels for new and existing installations, and possibly even differentiate
according to vintage classes.

6.3 Distributional considerations

Whether the benchmarking-based CDM would improve the distribution of CDM
projects is a challenging question. Among the very few existing studies that aim to
guantify the impacts of the new mechanism on the CER supply, Point Carbon
(2009b) provides a good basis for starting the discussion on distributional
considerations.

The Point Carbon study concludes that, as compared to the scenario that assumes
the continuation of the current project-based CDM, the benchmarking-based CDM
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could lead to increased cumulative emission reductions in the order of six percent for
the period of 2013-2020 (530 million tCO,)**. Based on the assumption that the use
of benchmarks would not become mandatory, but rather a voluntary option for project
developers, enhanced mitigation efforts are expected for the following reasons:
1 Reduced processing time for project registration by the CDM EB,
1 More projects would be approved because the terms for approval would be
more transparent and predictable, and
1 As transaction costs would be reduced, more projects would apply for CDM
registration.

Further, they assume that benchmarks would be widely applied to projects that are
streamlined and relatively easy to compare, such as renewable energy and energy
efficiency. On the other hand, it is assumed that benchmarks will be used to a very
limited extent for HFC-23, landfill and coal mine methane projects as projects in
these categories are very different from each other, and hence it is difficult to
establish benchmarks. Given the above, the model simulation results in an increase
in emission reductions from renewable energy and energy efficiency projects.

The key issues affecting distribution of projects tend to fall into two groups: regulatory
and technical. Regulatory issues i whether the benchmarking is voluntary or
mandatory T are common to any of the three aspects of distributional impacts:
sectoral, geographical, and project size. Therefore, this issue is discussed first before
we analyze the details of the technical aspects.

As discussed in Ch. 3.3, international climate negotiations are yet to agree whether
benchmarking shall be a mandatory or voluntary instrument. If it is used on a
voluntary basis and the benchmarks are sufficiently stringent to guarantee
additionality, benchmarking would likely lead to increased emission reductions and
potentially improve any of the three distributional aspects. This is because project
developers are free to use benchmarks for exploring new opportunities in currently
underrepresented project categories. But they would not be forced to use the
presumably more stringent baselines for project categories for where they could
easily make use of current project-based baselines. Voluntary benchmarking would
only provide carrots to project developers. On the other hand, if it became mandatory,
it could drastically reduce the number of projects if the stringency level is high (Point
Carbon 2009b). Therefore, the regulatory nature of benchmarking would likely have
an important impact on CDM project distribution.

If benchmarking becomes a voluntary option, voluntary benchmarks should in
principle generate fewer CERs for a project than the project would receive when
applying a project-specific baseline. This would mean that the opt-out from the
benchmark would not always be attractive for the project developer, who will assess
whether the reduction in transaction costs is larger than the revenue loss through
lower CER generation and decide accordingly.

*2 However, note that not all the incremental emission reductions might be real and additional,
as discussed in the environmental effectiveness section.
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6.3.1 Geographical distribution

As shown in Ch. 2.1.1, LDCs including many African countries only have a minor
share of the CDM pie. So the question is whether benchmarking could help increase
the number of CDM projects in these countries. In general, the shift of the baseline
development burden from project developers to a dedicated body as well as
standardization of the baseline would likely encourage greater participation of LDCs.

It should be noted, however, that installations in LDCs are likely to be less efficient
than ones in more advanced developing countries (there are, of course, exceptions).
Therefore, they would most likely not benefit from a single global benchmark. If no
country or region-specific circumstances are taken into account for benchmark
establishment, rather unfair distributional effects might occur (Michaelowa et al.
2008).

Differentiation among the group of developing countries is politically very sensitive
and difficult to negotiate. The only existing differentiation under UNFCCC among
non-Annex | countries in terms of development level is the classification of LDCs. In
this regard, the differentiated treatment of LDCs might be justifiable but would require
careful negotiation.

6.3.2 Sectoral distribution

A technical issue that is critical for sectoral distribution relates to sector
characteristics. In general, sectors amenable to benchmarking produce goods or
services similar in their nature and production processes. Also, sectors producing
many co-products are difficult to benchmark as emissions have to be apportioned to
the different co-products. ldeal sectors would be highly concentrated, with limited
geographical factors affecting the level of GHG performance (e.g., grid emission
factors), and already have a large amount of available data for benchmarking. If
there are significant variations in these regards, multiple benchmarks have to be
established at a more disaggregated level (e.g., at each production process of a
plant). Therefore, benchmarking is likely to be a more suitable instrument for large,
homogeneous sectors. For other sectors, where benchmarking is likely to be much
harder, alternative fall-back approaches (e.g., use of conservative values in the
baseline emission calculation) should be considered (Butzengeiger-Geyer et al.
2009).

The currently underrepresented sectors are smaller and more heterogeneous (e.g.,
energy demand, transport) (see Ch. 2.1.2). Consequently, the success of the new
mechanism in these sectors would play a decisive role in broadening sectoral
distribution. Therefore, it is important to consider using fall-back approaches in case
benchmarking is not deemed feasible. The use of fall-back approaches is also being
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considered in the preparation for phase Il of the EU ETS (Ecofys/Fraunhofer
ISI/Oko-Institut 2009a). It should be noted that such fall-back approaches are not
limited to the benchmarking approach; they can also be used under the current CDM.

With the use of fall-back approaches, the benchmarking-based CDM could improve
sectoral distribution. Otherwise, the potential of benchmarking would likely be limited
to the sectors that have already received the most benefit from the CDM.

6.3.3 Project-size distribution

The analysis in Ch. 2.1.3 showed that micro-scale CDM projects have not yet been
mobilized on a large scale. In general, sectors with small and dispersed emission
sources are very difficult to benchmark due to the high transaction costs associated
with data collection. As a result, the impact on the project-size distribution largely
depends on whether, as a fall-back option, default values for the calculation of
emission reductions could be used. This would be needed in order to scale up the
potential of micro-scale CDM projects.

Note, however, that there is already a PoA framework introduced to the CDM in order
to mobilize micro to small-scale projects. If the programmatic CDM can use
benchmarks, its attractiveness might further increase.

6.4 Institutional feasibility

Benchmarking will not be widely adopted as an approach without host count r i es o
ability to, either independently or with external assistance and surveillance, set up

meaningful benchmarks (Hampton et al. 2008). Of paramount importance is the

existence of background data at sectoral and installation level on emission levels,

factors and production data. Given the sensitive nature of much of this information, it

is likely that a central, independent body be tasked with the collection and storage of

such information (Hampton et al. 2008). Otherwise, gaming could become an

important institutional barrier, and the transparency of the mechanism would be
jeopardized (Michaelowa et al. 2008).

Furthermore, the capacity to monitor, report and verify emissions and activity data for
the relevant sector and its installations needs to be developed. This requires the
establishment of customized monitoring, reporting and verification protocols
(Hampton et al. 2008). Monitoring of GHG emissions from most industrial sectors has
greatly improved under existing benchmarking initiatives (e.g., EU ETS, offset
mechanisms in the U.S., and international initiatives like CSI and IAl). However, the
analysis in Ch. 3.2 revealed that the approaches are not yet harmonized or rigorous
enough i probably with exceptions of the 1Al and CSI protocols i and hence not yet
ready for application to the CDM.
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Given that the CDM only issues CERs ex post, there will be a financing gap between
the establishment of domestic institutional capacity and revenues from potential
CERs. In order to support the necessary capacity building activities, the required
support should be given to host countries in the form of technical assistance and
funding. For instance, the World Bank, through its new initiative called the Carbon
Partnership Facility (CPF), promotes grants and technical assistance to establish the
domestic policy framework required to facilitate carbon finance programmes on a
larger scale (Aasrud et al. 2009). Similar multilateral or unilateral support
programmes could be established to increase the institutional feasibility of the new
mechanism.
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7. Conclusions

The wider use of benchmarking has been proposed as a means to standardize the
current complex and often subjective process of CDM baseline setting and
additionality demonstration. Taking away some of the operational burden and
transaction cost from CDM project developers is seen as an opportunity for scaling
up the CDM in countries whose participation to date has been limited. Although it is a
relatively new instrument under the CDM, benchmarking has already been used
widely across the world for comparison of energy and/or emission performance of
companies. The key technical aspects that are critical to the success of
benchmarking are: level of aggregation, data requirements, benchmark stringency,
and updating frequency. The level of aggregation is further differentiated in the
following four dimensions: process, product, time and space.

The experience gained with existing benchmarking initiatives worldwide shows some
convergence in methodological approach. First, benchmarks are commonly set on a
product or service-specific basis. Second, separate benchmarks are usually set for
new and existing installations. On the other hand, key differences are observed in the
treatment of technological differences and the choice of stringency level of
benchmarks. US initiatives have tried to assess additionality using a standard
emission rate, specifications on technology or practice, or a market penetration rate
threshold. However, the reliability of this approach has not yet been evaluated
independently. Though the experience to date already gives important insights,
further harmonization of methodological approaches is required for wider application
of benchmarking to the CDM.

Choosing a credible stringency level for benchmarks based on the right set of peers
plays a decisive role in the effectiveness and efficiency of the benchmarking-based
CDM. This would require, among other things, a balanced choice of the aggregation
level of a benchmark, and an in-depth assessment of the key parameters that would
influence the additionality of projects in a sector, and detailed technical and
economic analysis of technology options available in the sector. There is a large
body of objective data available that can inform decisions on these technical aspects.
Also essential is regular updating of benchmarks in order to reflect autonomous
technological progress over time.

CDM benchmarks are feasible, but require an improvement in data collection, the
early set up of adequate institutions, the development of specific approaches for the
choice of performance indicators as well as the choice of stringency levels for the
selected indicators. Data collection efforts which could be used by the CDM are
already underway but need to be scaled up. New data collection should be started as
soon as possible for additional key sectors. This requires substantial international
upfront financing. Approaches for indicator choice and proposals regarding
benchmark stringency could be developed by a CDM Benchmark Co-ordinator
(CBC), with the CDM Executive Board (EB) taking the final decisions on the
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benchmarks. As benchmark setting will require between one and four years, Parties
should immediately agree on this approach to make it operational by 2013. A
preliminary cost estimate of the development of a benchmark covering 200 plants is
0 1 -4.3 million, assuming one-year monitoring for the data collection. If the data
already exist, t h €0.5 eniflient Thevrecessdry finamcingl Gould?
initially be taken from the accumulated surplus of the CDM EB (currently around $40
million). Developing approaches for benchmark indicator choice will be complex and
needs to be tailored to each sector. Industrial expertise has to be harnessed but
gaming of the indicators by industry interests needs to be avoided.

In general, sectors appropriate for benchmarking produce outputs or services similar
in their nature and in their production processes. Sectors ideal for benchmarking
would tend to be highly concentrated, with limited geographical factors affecting the
level of GHG performance, and already have a large amount of available data for
benchmarking. Therefore, benchmarking is likely to be a suitable instrument for
large, homogeneous sectors. For other sectors not amenable to benchmarking,
alternative approaches (e.g., default parameters) have to be considered as a fall-
back option.

The environmental effectiveness of CDM benchmarks depends primarily on their
level of stringency. The more stringent a benchmark is, the more likely that non-
additional projects are weeded out, but at the same time less projects will be able to
beat the benchmark. Setting the fAright
confidence in the efficiency or carbon intensity distribution curves of business-as-
usual projects. Where this is not possible, alternative approaches (e.g. project-
specific additionality tests or credit discounting) would need to be pursued.

Cost-effectiveness is largely influenced by the number of benchmarks to establish.
An important trade-off exists between the simplicity and the stronger investment
incentives for low-carbon technologies given by a single benchmark; and the
opportunities for performance improvement by high-carbon technologies provided by
benchmarks differentiated by technology. In order to make the approach workable,
benchmarks should be set in a product or service-specific, technology-neutral
manner. However, the benchmark level should be differentiated between new and
existing installations, possibly differentiating according to vintage classes, so that
sufficient incentives for improvement would be given to existing installations.

If benchmarking becomes a voluntary option, project developers would have a choice
between a presumably stringent benchmark and a project-specific baseline.
Therefore, it would provide positive incentives for exploring new CDM opportunities,
leading to an improved distribution of CDM projects. If introduced as a mandatory
instrument, however, distributional impacts are likely to depend on benchmark
stringency. The shift of the baseline development burden from project developers to
a dedicated body as well as standardization of the baseline would likely encourage
the participation of underrepresented countries, e.g., LDCs. Importantly, the use of
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fall-back options (e.g. default values for baseline setting) could mobilize further
projects in underrepresented regions and project-size categories.

The hostcountryo s abi l ity to provide the appropriate
key to institutional feasibility. Furthermore, the capacity to monitor, report and verify

emissions and activity data for the relevant sector and its installations needs to be

developed in order to make the benchmarks credible and enable updating at regular

intervals. In addition, possible financial support from the surplus of the CDM EB,

multilateral or unilateral support programmes could be provided to help build

institutional capacity.
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