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Abstract 

The international carbon market is characterised by an activity gap between existing and fu-
ture market-based mechanisms. Project-based carbon market mechanisms - such as the Clean 
Development Mechanism (CDM) - no longer provide sufficient incentives for the initiation of 
greenhouse gas mitigation activities in developing countries. At the same time, procedures 
and modalities for new mechanisms are not yet defined. This transition period creates sub-
stantial challenges to maintain the expertise of various stakeholder groups, to test new mech-
anism approaches in practice and to support the final definition of new mechanisms. Against 
this background, the underlying research analysed opportunities for piloting market-based 
approaches at the sectoral level on the basis of bilateral agreements between donor and im-
plementing countries. 
In this respect, the research focussed on three distinct steps. A selection methodology was de-
veloped for the prioritization of most promising countries to host pilot activities. This method-
ology considers criteria which reflect the countries’ activity and ambition levels in the area of 
carbon markets and climate policy. Furthermore, it was identified that the definition of ac-
cepted credited baselines is key to the success of pilots. Concepts to define reference levels 
based on benchmarking steps are tested for two different sectors, the electricity sector in Chile 
and the building sector in South Africa. In a last step further considerations were made to 
support implementation and acceptance of the proposed activities. Prioritised focus areas in 
this section were the integration into the national and international policy landscape, re-
quirements and next steps towards implementation as well as alternative pathways for imme-
diate implementation action in situations with no carbon market recovery.  

Kurzbeschreibung 

Der internationale Kohlenstoffmarkt ist geprägt von einer Aktivitätslücke zwischen bestehen-
den und zukünftigen Marktmechanismen. Projektbasierte Kohlenstoffmarktmechanismen - 
wie der Clean Development Mechanism (CDM) – bieten keine ausreichenden Anreize mehr für 
die Initiierung von Treibhausgasminderungsmaßnahmen in Entwicklungsländern. Gleichzei-
tig sind die Verfahren und Modalitäten für neue marktbasierte Mechanismen noch nicht defi-
niert. Dieser Übergang führt zu erheblichen Herausforderungen für die Erhaltung von Know-
how, für das tatsächliche Testen von neuen Mechanismen und für die endgültige Ausgestal-
tung der neuen Mechanismen. Vor diesem Hintergrund analysiert das hier zugrunde liegende 
Forschungsvorhaben Möglichkeiten für das Pilotieren marktbasierter Ansätze auf sektoraler 
Ebene auf Grundlage von bilateralen Abkommen zwischen Unterstützer- und implementie-
renden Ländern. 
Das Vorhaben fokussiert seine Analysen auf drei ausgesuchte Schritte. Zunächst wurde eine 
Auswahlmethode entwickelt für die Priorisierung der vielversprechendsten Gastländer. Diese 
Methodik berücksichtigt Kriterien, die das Aktivitäts- und Ambitionslevel der Länder im Be-
reich der Kohlenstoffmärkte und Klimapolitik reflektieren. Weiterhin wurde festgestellt, dass 
die Definition von akzeptierten Referenzschwellen ein wichtiger Schlüssel zum Erfolg der 
Maßnahmen ist. Konzepte zur Definition von Referenzschwellen auf Basis von Benchmar-
kingschritten wurden für zwei unterschiedliche Bereiche getestet, den Stromsektor in Chile 
und den Gebäudesektor in Südafrika. In einem letzten Schritt wurden weitere Überlegungen 
angestellt, um die Umsetzung und Akzeptanz der vorgeschlagenen Aktivitäten zu unterstüt-
zen. Priorisierte Schwerpunkte in diesem Bereich sind die Integration in die nationale und 
internationale Klimapolitik, Anforderungen und nächste Schritte zur Umsetzung sowie alter-
native Wege für die sofortige Umsetzung in Situationen ohne Erholung der Märkte.  
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Summary 

The international carbon market is in a period of transition, moving from project-based carbon 
market mechanisms – such as the Clean Development Mechanism (CDM) - towards new in-
ternational mechanisms which have yet to be defined and finalised. The poor demand for car-
bon credits and the uncertainty surrounding the design of a New Market-based Mechanism 
(NMM) currently hinders the initiation of new reduction activities in developing countries via 
the carbon market. In this current phase, bilateral agreements could provide a basis to allow 
immediate implementation of pilot projects which would allow practical experience to be 
gained with sectoral approaches and also contribute towards the design process for an NMM.  
Especially outside of least developed countries (LDCs), the positive impact of the CDM in 
stimulating greenhouse gas reduction activities was significantly reduced. There is thus an 
urgent need to find solutions to tackle the associated challenges and mitigate the risks in-
volved. A balanced continuation of the CDM and pilot activities with a focus on new market 
mechanisms could serve as a basis to maintain both the existing capacity and the successfully 
tested approaches applied by the CDM.  
Against this background, this research initiated by the German Emissions Trading Authority 
(DEHSt) aimed to analyse opportunities for piloting market-based approaches at the sectoral 
level on the basis of bilateral agreements between donor and implementing countries. The 
starting point for this initiative is also linked to Article 11a (5 & 6) of the EU Emissions Trad-
ing Directive, which provides for the use of carbon credits in the EU Emissions Trading 
Scheme (EU ETS) generated by means of agreements with third countries. Given the current 
low-demand situation, demand for such credits must be generated via bilateral agreements 
until a stable market demand has been recreated. To ensure immediate use of this approach 
and to prevent further fragmentation of the international carbon market, the project will con-
tinue to use the CDM as a kind of ‘tool box’ and will also take into account its compatibility 
with the pre-defined pillars of an NMM. By focusing on specific sectors in two potential host 
countries, the project also ensures that findings have practical relevance.  
One important difference between sectoral approaches (such as NMM) and the CDM, besides 
their scope and boundaries, emerge from the requirement for the NMM to achieve a net emis-
sion reduction in the host country – meaning that it must go beyond pure offsetting. So far the 
required amount of net emission reductions to be achieved has not been quantified. Also in 
bilateral agreements a determination of the amount of net reduction to be achieved needs to 
be laid down, a fact that requires a decision on policy level. Such a determination is dependent 
on the host country’s ambition level and capacity, as well as sector-specific incentives to at-
tract investment in mitigation activities. Alongside the difficulty involved in drawing a line 
between net reduction and carbon credit generation, this provides an opportunity to deviate to 
a certain extent from the exact quantification of the amount of emission reduction achieved 
which constitutes a significant barrier in some sectors. With the transition from project-based 
activities to sectoral-level transformations at the same time, net reductions might potentially 
be verified on the level of inventories or with sectoral indicators. It is thus necessary to always 
ensure that environmental integrity is maintained and that carbon credits are only issued for 
actual reductions achieved. 
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The project  
In this respect, the research focussed on three distinct steps. At first, a selection methodology 
was developed for the prioritization of most promising countries to host pilot activities. This 
methodology considers criteria which reflect the countries’ activity and ambition levels in the 
area of carbon markets and climate policy. Furthermore, it was identified that the definition of 
accepted credited baselines is key to the success of pilots. Concepts to define reference levels 
based on benchmarking steps are tested for two different sectors, the electricity sector in Chile 
and the building sector in South Africa. In a last step further considerations were made to 
support implementation and acceptance of the proposed activities. Prioritised focus areas in 
this section were the integration into the national and international policy landscape, re-
quirements and next steps towards implementation as well as alternative pathways for imme-
diate implementation action in situations with no carbon market recovery.  
 

Table A: Comparison of market mechanism related sector characteristics 

 Power generation sector Building sector 
Data availability  Good, no confidentiality issue, 

CDM grid emission factor calcula-
tion experiences 

Difficult due to heterogeneity of 
building and owner structure 

Average emission reduction per 
CDM project activity 

Small to very large Small, up-scaling desired but dif-
ficult 

Successes in the CDM Well represented; high share of 
projects, several methodologies 
and tool to calculate grid emission 
factor, first standardised baseline 

Limited, low penetration rate, very 
low issuance success, mostly sin-
gle measures in buildings 

Barriers in the CDM Large differences in regional base-
lines and respective incentive level  

Monitoring, boundary setting, 
high transaction costs, low “signal 
to noise ratio” 

Benchmarks in the EU ETS 
(2013-2020) 

None, no free allocation None, not covered by the EU ETS 

 
 
For the analysis of suitable partner countries for the potential implementation of sectoral pilot 
activities under a bilateral agreement, a ranking of non-LDC countries was developed using 
objective ranking criteria. With this approach, the focus is initially placed on countries partic-
ularly affected by the decline in CDM activities, although characterised by a high level of am-
bition and activity in climate change policy and the carbon markets. Also, preference was giv-
en to countries with a role model function or regional importance. Based on the ranking re-
sults, Chile and South Africa were selected for further analysis, with one sector in each being 
identified for further consideration. The electricity sector was chosen for Chile and the build-
ings sector for South Africa, with specific focus being placed on the low-income housing seg-
ment which is designed to provide large numbers of homes for the poorest members of society. 
Sectors with extreme differences in their starting conditions were thus chosen in order to cov-
er the full range of possible preconditions (see Table A). Focusing on the sub-segment of low-
income housing in the buildings sector furthermore ensured the project’s general feasibility as 
that segment often falls back on standardised building designs. 
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The results of the first phase show that an objective ranking methodology can be set up which 
leads to useful results. This methodology can have a relevance also beyond this research for 
the selection of countries hosting pilots for new market mechanisms or other approaches driv-
en by carbon or climate finance. Application of this objective ranking methodology with reflec-
tion of other preferences or objectives is also possible since the transparent description in this 
study allows to adjust criteria, indicators and data vintages in order to deliver useful results 
for purposes even outside the broader scope of this research. 
In next steps a concept was developed that is based on benchmarking processes and follows 
the usual benchmarking steps which provides a transparent and verifiable basis for the de-
termination of crediting thresholds. General benchmarking steps were used to analyse the 
opportunities and challenges in the selected country-sector combinations. Agreements on the 
amount of net reductions is facilitated by the use of transparent and reproducible processes. In 
this respect, the determination of benchmarks is widely used and accepted as a reliable basis. 
Benchmarking allows the assessment of the relative performance of the respective activity and 
offers an objective picture of the net reduction or ‘own contribution’ required. Also, bench-
marking approaches have been incorporated, either directly or indirectly, into the CDM rules 
and have also been used as a basis for free allocation of certificates in the third trading period 
of the EU ETS. 
 

Electricity generation in Chile  
Considerations for the Chilean electricity sector have largely been conducted in consideration 
of the following facts: The electricity generation is currently dominated by gas and hydropower 
plants, although future capacity expansion is likely to be mainly based on combustion of do-
mestic coal reserves in order to reduce the country’s dependency on imports. The Chilean elec-
tricity grid comprises four separate regional grids and all regions have the potential to gener-
ate diverse forms of renewable electricity.  
For the electricity sector in Chile it was shown that many components of the CDM could be 
used either directly or in an adapted way for piloting sectoral approaches. Potential adapta-
tion are mainly to be discussed with regards to the question whether four grid-specific emis-
sion factors are still useful. This also applies to the consideration of generation capacities 
which are described as ‘low-cost/must run’ in the CDM. This capacity is defined as power 
plants with low marginal costs or those which operate independently from daily or seasonal 
grid load. These rules might be justified in project-based mechanisms that provide for full off-
setting (meaning 100 percent). However, sectoral mechanisms have the primary goal of also 
promoting general sectoral transformation. As long as the threshold for the issuance of carbon 
credits is significantly below the actually achieved reductions, there is no need to exactly know 
how many kilowatt-hours of electricity are substituted and the associated emissions in order 
to maintain environmental integrity. In this case, only the determination of the net reduction 
remains subject to higher uncertainty, while the acceptability of this uncertainty needs to be 
decided at policy-making level. Methodological adaptations to match national inventories and 
statistics can, however, provide for greater transparency and consistency. Figure A shows in 
this context the variations in the different emission factors in Chilean CDM projects.  
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Figure A: Range of variation in grid emission factors of Chilean CDM project activities 2010-2013 
(box plots based on data from IGES (2013)) 

      
 
 
Specific for the Chilean grid is also the large difference between emission levels in different 
years. This variation level is shown, based on IEA data, and can be explained with Chile’s 
high dependence on hydro power sources whose availability varies considerably between dif-
ferent years and the political dimension around the import of natural gas whose amount 
might also vary over years. The choice of data vintages can therefore significantly influence 
the results of average emission factor calculations. 
Based on the considerations as presented in this research, three methodological choices ap-
pear feasible depending on the specific objectives of the crediting mechanism: 
 

Use of the current CDM framework 
This approach includes the application of the current CDM tool to calculate the grid emission 
factor. The current version of this tool together with some methodologies for the power genera-
tion sector addresses already various issues with relevance also in a bilateral crediting mech-
anism. To allow a sector wide application which is independent from a project-by-project 
benchmark determination, it is recommended to pursue once or periodically the application of 
a standardised general application of the grid emission factor calculation, as foreseen in the 
standardised baselines approach of the CDM for example.  
The benchmark value should ensure a net contribution to greenhouse gas emission reductions 
on a global level and needs to be more conservative compared to the CDM benchmark level. In 
this approach a discount on the calculated standardised grid emission factor could realise this 
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contribution. Depending on the politically agreed or required stringency a fixed percentage or 
a percentage relative to the profitability situation of individual projects could be deducted 
(Warnecke et al. 2014). 
 

Application of a default value 
Alternatively the stringency of the benchmark level could be a purely politically set default 
value. Based on the specific agreement, this benchmark could be set clearly below the CDM 
grid emission factor to ensure an own contribution. The reference point could be the emission 
factor of a natural gas fired power plant which represents the fossil fuel based generation op-
tion with the lowest greenhouse gas emissions. In various EU ETS phase II national allocation 
plans such benchmark emission levels, based on efficient natural gas fired power plants, are 
set at levels between 0.350 – 0.450 tCO2e/MWh (Neelis et al. 2008). 
Such values are in the range of Chile’s current average emission levels (based on IEA data) 
and far below the CDM calculated grid emission factors which range between average values 
of 0.570 and 0.740 tCO2e/MWh (cf. Figure A). The use of a default value might allow renewa-
ble electricity generation units to earn reduction units with rather low transaction costs since 
no resources and capacity needs to be invested to determine the baseline value. A further ad-
vantage of this approach is the relative high planning security for investors, since the exact 
contribution from a credited mechanism is known in the beginning of the project planning and 
is not determined with delay during the process as it is the case in the CDM with its project-
by-project approach. 
 

Hybrid approach 
The application of this default value does not incentivise investments in fossil fuel based pow-
er generation capacities if it is based on the most efficient newly build natural gas fired power 
plants. A hybrid approach might combine elements of both approaches as described above, 
which is relevant if incentives shall be ensured to increase efficiency of existing fossil fuel fired 
power plants or to build new natural gas fired power plants (instead of diesel or coal) and also 
for renewable electricity additions. All renewable electricity additions could by default get re-
duction units according to the application of a default value while fossil fuel based additions 
and activities to switch fuels or efficiency improvements can apply for a benchmark based on 
the CDM approach deducted by a certain percentage.  
 

South African buildings sector  
Despite its enormous emission reduction potential, only very few CDM projects have been im-
plemented in the buildings sector which are designed to cover the building as a whole and not 
just certain appliances within buildings (such as lighting). Various barriers are responsible for 
this low success rate: The CDM principles of achieving real, measurable, verifiable, additional 
emission reductions appear partly incompatible with the characteristics of the buildings sec-
tor. CDM monitoring rules require the exact quantification of each and every tonne of emis-
sions reduced. However, due to the low signal-to-noise ratio, this is extremely difficult to 
achieve in the buildings sector. Interfering effects such as changes in user behaviour or inter-
action with other measures are often hard to quantify. Also, projects in the buildings sector 
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tend to be extremely complex because of the numerous potential energy sources involved and 
the differing services used within the project’s boundaries.  
The CDM methodologies available in this sector are either too specific or offer no practicable 
solutions with which to tackle these challenges in a pragmatic way. This results in high trans-
action costs in relation to rather low absolute emission reductions per project. Most registered 
projects achieve reductions far below 10,000 tCO2e per year and have only limited multiplica-
tion potential (for example, as a PoA). In addition, the full mitigation potential of the reduc-
tion measures is achieved over the building’s entire life-cycle, which is usually much longer 
than the CDM crediting periods. Thus, the CDM contributes only marginally to shortening 
investment payback periods, which in turn means that building-related measures remain less 
attractive when compared with alternative investment opportunities. 
 
 

Table B: Building CDM methodology overview 

Reference 
number 
(available 
since) 

Latest 
version 

Name No. of CDM 
projects: 
in pipeline / 
registered / 
issuing (*): 

No. of 
PoAs: 
in pipeline / 
registered / 
issuing (*) 

AMS-II.E. 
(31 Oct 02) 

10.0 Energy efficiency and fuel switching 
measures for buildings 

27 / 9 / 1 5 / 1 / 0 

AMS-III.AE. 
(17 Jul 09) 

1.0 Energy efficiency and renewable energy 
measures in new residential buildings 

0 / 0 / 0 0 / 0 / 0 

AM0091 
(03 Jun 11) 

1.0.0 Energy efficiency technologies and fuel 
switching in new buildings 

0 / 0 / 0 0 / 0 / 0 

AMS-II.Q. 
(20 Jul 12) 

1.0 
(top-down) 

Energy efficiency and/or energy supply 
projects in commercial buildings 

1 / 0 / 0 0 / 0 / 0 

AMS-II.R. 
(31 May 13) 

1.0 
(top-down) 

Energy efficiency space heating measures 
for residential buildings 

0 / 0 / 0 0 / 0 / 0 

(*) Numbers based on UNEP Risoe CDM and PoA Pipeline Overview, October 1st 2013, 
http://www.cdmpipeline.org/ 

 
 
Given these findings, it is recommended that each mechanism designed to exploit reduction 
potential in the buildings sector should take a pragmatic MRV approach, should reward for 
both indirect and long-term impacts, and should enable consolidation of less homogeneous, 
isolated activities in order to achieve the greatest possible sectoral coverage.  
For South Africa’s low-income sector, with its large number of houses built according to stand-
ardised specifications, it is therefore helpful to apply significantly simplified approaches for 
the setting of thresholds as a basis for the issuance of carbon credits. These could be based on 
default values and the number of houses built to those standardised specifications. Full im-
plementation of ambitious energy efficiency building standards can serve as a threshold be-
cause this is rarely achieved in practice in this segment. Whether this sector can contribute to 

http://www.cdmpipeline.org/
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a reduction effect not rewarded with carbon credits is less likely than in the electricity sector 
due to the generally low incentives involved. 
There is evidence that the current CDM rules for the buildings sector can provide single ap-
proaches, but they cannot supply the overarching framework for the sectoral approaches 
needed to gain and significantly increase the available reduction potential. Simplifying and 
pragmatic approaches can be found in earlier project proposals, but these have not led to suc-
cessful verification and issuance of certificates. Bilaterally supported pilot activities could pro-
vide an attractive basis on which the practicability of new sectoral requirements for replica-
tion in full-scale house-building programmes could be tested.  
The results from this phase show in particular that there is scope to adapt and adopt elements 
from the CDM to support the development of sectoral credited approaches and also a NMM. 
With the main focus on broad segments of the economy and on lowering implementation bar-
riers, the research identifies significant differences between the sectors and the usability of 
the CDM methods. In the Chilean electricity sector the CDM approach mainly requires a few 
important modifications which increase pragmatism, ambition and suitability for sector cover-
age, while sectoral approaches in the building sector can only build on CDM experiences to a 
limited extent. The proposed simplified approach for the building sector is combined with an 
ambitious reference level definition which ensures a high level of environmental integrity and 
allows for the next steps towards implementation. 
 

Considerations for implementation  
The first two parts of this research achieved important milestones for the development of a 
sound theoretical basis for approaches based on bilateral crediting systems, further research is 
however needed to facilitate actual implementation of piloting activities. The third phase of 
this study therefore discusses initial implementation considerations to concretise further steps 
required to bring this concept into practice. This includes several aspects relevant for the inte-
gration of bilateral crediting approaches into the national and international policy landscape. 
Consideration is given to the differences and overlap with Japan’s Joint Crediting Mechanism 
(JCM) which is a matured example of a bilateral approach that seeks to generate reduction 
units. Further analysis covers the integration with domestic market-based programmes and 
the integration with non-market-based climate finance. Specific focus is given to implications 
with mitigation commitments under the negotiated new global climate agreement which en-
ters into force in 2020. Furthermore, we give an outlook on domestic and international admin-
istrative requirements and show an alternative pathway for immediate implementation based 
on the use of climate finance dispersed via results-based financing approaches. 
Results from this third part show that when harmonised on the domestic level, the co-
existence of market and non-market-based climate finance mechanisms may provide a solid 
foundation for participation in bilateral programmes. Many of the countries’ existing domestic 
institutions and processes could be built upon, adapted and streamlined in order to facilitate 
efficient bilateral cooperation with a sector-driven focus. Indeed, such adaptations will en-
hance the readiness of participating countries to adopt and engage with an international 
NMM once it is introduced. A risk for using bilateral programmes as an interim solution and 
as a transitional stepping stone is that the specific processes and methodologies used by each 
individual bilateral programme would become too divergent for efficient consolidation and uni-
fication under an NMM to be possible. This risk can be significantly mitigated if the interna-
tional community would set recommended guidelines for the design of bilateral programmes, 
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and if it would incentivise close observation of the guidelines through international recogni-
tion of emission reduction units. 
 

Conclusions 
In summary it can be concluded that this research shows the general feasibility of credited 
approaches based on bilateral agreements, it identified its potential in the current situation 
but also pointed to limitations and further discussion and research needs. The findings show 
that in the current activity gap bilateral agreements can provide an attractive basis for pilot-
ing new market-based approaches at sectoral level. Bilateral activities could also help to se-
cure the knowledge and staffing capacities generated under the CDM in the countries involved 
and could also be used to meet the requirements arising from the introduction of future stand-
ards. For the country-sector combinations assessed, there is evidence of differences in the 
available scope for further use of CDM methodologies. While in the electricity sector, changes 
are needed most of all to achieve an alignment of sectoral approaches, the existing methodo-
logical approaches are only suited in part to exploiting large sections of the reduction potential 
in the buildings sector. It is necessary to avoid transferring the high individual transaction 
costs from the CDM to sectoral approaches, meaning that adapted solutions are needed 
whereas environmental integrity is maintained.  
The findings furthermore show the scope of overlap with international and domestic policies in 
this area and point to subsequent institutional requirements. Although final certainty about 
detailed requirements cannot be achieved at this point, it is fair to repeat and emphasise the 
importance of the well-known recommendation to immediately start pilot activities in parallel 
to further design and research in order to learn from real practical experiences.  
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Zusammenfassung 

Die internationalen Kohlenstoffmärkte befinden sich in einer Übergangsphase von projektba-
sierten Kohlenstoffmarktmechanismen, wie dem Clean Development Mechanism (CDM), zu 
neuen internationalen Mechanismen, die noch nicht detailliert definiert sind. Die aktuell ge-
ringe Nachfrage nach Kohlenstoffzertifikaten und die Unklarheit über die Ausgestaltung ei-
nes „neuen Marktmechanismus” (NMM) verhindern aktuell die Initiierung neuer Minde-
rungsaktivitäten durch den Kohlenstoffmarkt in Entwicklungsländern. Bilaterale Abkommen 
können dagegen in der jetzigen Phase eine Grundlage für den sofortigen Start von Pilotmaß-
nahmen bieten, um praktische Erfahrungen mit sektoralen Ansätzen zu sammeln und zum 
Ausgestaltungsprozess eines neuen Marktmechanismus beizutragen.  
Vor allem außerhalb der am wenigsten entwickelten Länder (LDC) hat sich die positive Wir-
kung des CDM für die Stimulierung von Treibhausgasreduktionsmaßnahmen seit einiger Zeit 
stark verringert. Es ist daher dringend geboten, mögliche Lösungen für die damit verbunde-
nen Herausforderungen und Risiken zu erarbeiten. Eine ausgewogene Fortsetzung des CDM 
und Pilotaktivitäten mit Hinblick auf neue Marktmechanismen könnten als Basis dienen, um 
die bestehende Wissensbasis und bewährte Ansätze des CDM zu erhalten.  
Vor diesem Hintergrund hat sich dieses Vorhaben der Deutschen Emissionshandelsstelle 
(DEHSt) zum Ziel gesetzt, Möglichkeiten für das Pilotieren marktbasierter Ansätze auf sekt-
oraler Ebene auf Grundlage von bilateralen Abkommen zwischen Unterstützer- und imple-
mentierenden Ländern zu untersuchen. Ausgangspunkt für das Vorhaben ist der Artikel 11a 
(5,6) der europäischen Emissionshandelsrichtlinie, der prinzipiell die Zulassung von Gut-
schriften im europäischen Emissionshandel (EU ETS) einräumt, die im Rahmen von Abkom-
men mit Drittländern erzeugt werden. In der gegenwärtigen Situation müsste die Nachfrage 
nach Gutschriften durch die bilaterale Vereinbarung geschaffen werden, bis sich die Markt-
nachfrage wieder stabilisiert hat. Zur Sicherstellung einer sofortigen Nutzung des Ansatzes 
und unter Vermeidung einer weiteren Fragmentierung des internationalen Kohlenstoffmark-
tes wird innerhalb des Vorhabens die Weiterverwendung des CDM als eine Art „Tool Box“ 
sowie die Kompatibilität mit den bereits definierten Grundpfeilern eines NMM berücksichtigt. 
Durch die Fokussierung auf ausgewählte Sektoren in zwei möglichen Gastländern stellt das 
Vorhaben außerdem einen größtmöglichen Praxisbezug sicher.  
Ein bedeutender Unterschied zwischen sektoralen Ansätzen (z.B. NMM) und dem CDM ergibt 
sich neben der Reichweite vor allem durch die Anforderung des NMM eine Nettoemissions-
minderung im Gastland zu erreichen, also über das reine „Offsetting“ hinauszugehen. Eine 
Festlegung über die Größenordnung der Nettominderung gibt es bislang nicht. Auch in bilate-
ralen Abkommen ist dazu eine Vereinbarung notwendig, die auf politischer Ebene getroffen 
werden muss. Hierbei wird neben dem Ambitionsniveau und der Leistungsfähigkeit des Gast-
landes auch die sektorspezifische Anreizsituation für Investitionen in Minderungsaktivitäten 
eine Rolle spielen. Neben der Schwierigkeit die Grenze zwischen Nettominderung und Gut-
schriftengenerierung festzulegen, eröffnet dies unter Umständen die Möglichkeit von der 
exakten Quantifizierung der Emissionsminderungen teilweise abzuweichen. Bei gleichzeiti-
gem Übergang von projektbasierten Aktivitäten zu Transformationen auf Sektorebene lassen 
sich Nettominderungen im besten Fall auf der Ebene von Inventaren oder sektoralen Indika-
toren belegen. Hierzu muss jedoch in jedem Fall sichergestellt sein, dass die ökologische In-
tegrität erhalten bleibt und Gutschriften nur für tatsächlich erfolgte Minderungen ausge-
schüttet werden.  
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Das Vorhaben 
Das Vorhaben fokussiert seine Analysen auf drei ausgesuchte Schritte. Zunächst wurde eine 
Auswahlmethode entwickelt für die Priorisierung der vielversprechendsten Gastländer zur 
Pilotierung. Diese Methodik berücksichtigt Kriterien, die das Aktivitäts- und Ambitionslevel 
der Länder im Bereich der Kohlenstoffmärkte und Klimapolitik reflektieren. Weiterhin wurde 
festgestellt, dass die Definition von akzeptierten Referenzschwellen ein wichtiger Schlüssel 
zum Erfolg der Maßnahmen ist. Konzepte zur Definition von Referenzschwellen auf Basis von 
Benchmarkingschritten wurden für zwei unterschiedliche Bereiche getestet, den Stromsektor 
in Chile und den Gebäudesektor in Südafrika. In einem letzten Schritt wurden weitere Über-
legungen angestellt, um die Umsetzung und Akzeptanz der vorgeschlagenen Aktivitäten zu 
unterstützen. Priorisierte Schwerpunkte in diesem Bereich sind die Integration in die natio-
nale und internationale Klimapolitik, Anforderungen und nächste Schritte zur Umsetzung 
sowie alternative Wege für die sofortige Umsetzung in Situationen ohne Erholung der Kohlen-
stoffmarktnachfrage. 
 

Table A: Sektorvergleich bezüglich kohlenstoffmarktrelevanter Charakteristika 

 Stromerzeugungssektor Gebäudesektor 
Datenverfügbarkeit  Gut, kein Vertraulichkeitsprob-

lem, Erfahrungen im CDM durch 
die Berechnung des Netz-
Emissionsfaktors  

Schwierig durch die Heterogenität 
der Gebäude und Besitzstrukturen  

Durchschnittliche Emissionsre-
duktion pro CDM-
Projektaktivität  

Klein bis sehr groß  Klein, „up-scaling” wünschens-
wert, aber schwierig  

Erfolge im CDM  Sehr gut vertreten; hoher Anteil 
von Projekten, verschiedene Me-
thoden und erprobtes Berech-
nungstool zu Netz-
Emissionsfaktoren, erste standar-
disierte Baseline  

Gering, niedrige Penetrationsrate, 
sehr geringe tatsächliche Ausschüt-
tung von Emissionsreduktionszerti-
fikaten, meist nur Einzelmaßnah-
men in Gebäuden  

Barrieren im CDM  Große Unterschiede in regionalen 
„Baselines” und entsprechenden 
Anreizniveaus  

Überwachung (MRV), Abgrenzung 
von Maßnahmen, hohe Transakti-
onskosten, niedriges „Signal-
Rausch-Verhältnis“  

Benchmarks im EU ETS (2013-
2020)  

Keine, da keine kostenlose Zutei-
lung  

Keine, da nicht vom EU ETS abge-
deckt  

 
 
Für die Analyse von geeigneten Partnerländern für die mögliche Umsetzung von sektoralen 
Pilotmaßnahmen unter einem bilateralen Abkommen wurde basierend auf objektiven Krite-
rien ein Ranking für Länder vorgenommen, die nicht zur Gruppe der LDC gezählt werden. 
Mit diesem Ansatz wird der Fokus zunächst auf die Länder gerichtet, die besonders vom 
Rückgang der CDM-Aktivitäten betroffen sind, aber gleichzeitig ein hohes Ambitions- und 
Aktivitätsniveau im Klimaschutz und Kohlenstoffmarktbereich aufweisen. Des Weiteren wur-
den Länder bevorzugt, die eine Vorbildfunktion bzw. Ausstrahlungskraft in ihrer Region ha-
ben. Basierend auf diesem Ranking wurden Chile und Südafrika für die weitere Analyse aus-
gewählt. Innerhalb dieser Länder wurde nachfolgend jeweils ein Sektor für die nähere Be-
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trachtung identifiziert. Für Chile ist dies der Stromsektor und in Südafrika der Gebäudebe-
reich mit spezifischem Fokus auf das „low-income housing“ Segment, welches den ärmsten 
Bevölkerungsteilen Häuser in großer Anzahl zur Verfügung stellen soll. Mit dieser Auswahl 
werden zwei Sektoren mit extremen Unterschieden in ihren Ausgangsbedingungen gewählt, 
um die Spannweite der möglichen Voraussetzungen zu umreißen (vgl. Tabelle A). Durch die 
Fokussierung auf das Untersegment „low-income housing“ im Gebäudebereich wurde darüber 
hinaus die generelle Machbarkeit sichergestellt, da hier oft auf standardisierte Bauweisen 
zurückgegriffen wird. 
Im nächsten Schritt wurden entlang eines Benchmark-Prozesses Konzepte entwickelt, um 
eine möglichst transparente und nachvollziehbare Grundlage für die Ableitung von Gutschrif-
ten-Schwellenwerten zu ermöglichen. Anhand von allgemeinen Benchmark-Schritten wurden 
die Möglichkeiten und Barrieren in den ausgewählten Land-Sektor-Kombinationen unter-
sucht. Vereinbarungen zur Festlegung der Nettominderung werden durch die Verwendung 
von transparenten und reproduzierbaren Verfahren erleichtert. Die Bestimmung von Bench-
marks ist in dieser Hinsicht weit verbreitet und als belastbare Basis akzeptiert. Benchmar-
king ermöglicht eine Beurteilung der relativen Performance der betreffenden Aktivität und 
bietet ein objektives Bild der eigenen Leistung. Benchmarking Ansätze sind darüber hinaus 
bereits direkt oder indirekt in die CDM-Regularien eingeflossen und auch als Basis für die 
kostenlose Zuteilung in der dritten Handelsperiode im europäischen Emissionshandel heran-
gezogen worden.  
 

Stromerzeugung in Chile 
Die Überlegungen für den chilenischen Stromsektor sind vor allem unter Berücksichtigung 
der folgenden Tatsachen erfolgt: Die Stromerzeugung wird derzeit von Gas-und Wasserkraft-
werken dominiert, wobei zukünftige Kapazitätserweiterungen voraussichtlich hauptsächlich 
auf der Verbrennung von heimischen Kohlereserven basieren werden, um die Importabhän-
gigkeit des Landes zu verringern. Das chilenische Elektrizitätssystem ist in vier getrennte 
regionale Netze unterteilt, wobei alle Regionen über Potenzial für die Erzeugung von erneuer-
baren Energien verfügen.  
Es zeigt sich, dass für den Stromerzeugungssektor in Chile viele Elemente aus dem CDM di-
rekt oder in angepasster Form übernommen werden können. Veränderungen bieten sich vor 
allem bei der Frage an, ob vier netzspezifische Emissionsfaktoren weiterhin sinnvoll sind oder 
auch bei Regelungen zur Berücksichtigung von Erzeugungskapazitäten, die im CDM als „low-
cost/must-run“ bezeichnet werden. Diese Kapazitäten werden als Kraftwerke mit niedrigen 
Grenzkosten definiert bzw. Kraftwerke, die unabhängig von der täglichen oder saisonalen Be-
lastung des Netzes laufen. Diese Regeln können in projektbasierten Mechanismen gerechtfer-
tigt sein, die ein hundertprozentiges „Offsetting“ vorsehen, wobei sektorale Mechanismen das 
primäre Ziel haben, eine allgemeine Sektortransformation zu befördern. Sofern die Schwelle 
für die Ausschüttung von Gutschriften in allen Fällen deutlich unter den tatsächlichen Min-
derungen liegt, ist eine eindeutige Bestimmung der ersetzten Kilowattstunde Strom und de-
ren resultierenden Emissionen nicht erforderlich, um die ökologische Integrität zu erhalten. 
Lediglich die Bestimmung der Nettominderung erfolgt dann mit einer größeren Unschärfe, 
deren Akzeptanz sich auf politischer Ebene entscheiden wird. Die methodische Angleichung 
an nationale Inventare und Statistiken hingegen kann zu erhöhter Transparenz und Konsis-
tenz beitragen. Die Abbildung A zeigt in diesem Zusammenhang die Variationen der verschie-
denen Emissionsfaktoren in chilenischen CDM Projekten. 
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Abbildung A: Bandbreite der Variation von Stromnetzemissionsfaktoren von chilenischen CDM Projek-
taktivitäten zwischen 2010 und 2013 (Boxplots basieren auf IGES (2013)) 

      
 
 
Spezifisch für das chilenische Elektrizitätsnetz ist auch die große Differenz in den Emissions-
werten zwischen den verschiedenen Jahren. Diese Variationsbreite wird basierend auf IEA-
Daten gezeigt und kann mit Chiles hoher Abhängigkeit von Wasserkraftwerken erklärt wer-
den, deren Verfügbarkeit beträchtlich zwischen den verschiedenen Jahren variiert. Zusätzlich 
spielen politische Dimensionen im Zusammenhang mit dem Import von Erdgas eine Rolle, 
dessen Beitrag über die Jahre hinweg ebenfalls stark variiert. Die Wahl der Datenjahrgänge 
kann daher die Ergebnisse der Berechnungen von Durchschnittsemissionsfaktor signifikant 
beeinflussen. 
Auf der Grundlage der Überlegungen in diesem Vorhaben erscheinen drei methodische Ent-
scheidungswege möglich, je nach den spezifischen Zielen des Zertifizierungsmechanismus: 
 

Die Nutzung des aktuellen CDM Regelwerks  
Dieser Ansatz schließt die Anwendung des derzeitigen CDM-Tools zur Berechnung des Net-
zemissionsfaktors ein. Die aktuelle Version dieses Tools sowie einige Methoden für den 
Stromerzeugungssektor decken bereits viele Themen mit Relevanz auch in einem bilateralen 
Ansatz ab. Um eine sektorweite Anwendung zu ermöglichen, die von einer individuellen pro-
jektbezogenen Benchmarkbestimmung unabhängig ist, empfiehlt es sich beispielsweise, ein-
mal oder regelmäßig den standardisierten Baseline-Ansatz des CDM zu nutzen. 
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Der Benchmark-Wert sollte einen Netto-Beitrag zur Treibhausgasemissionsreduktionen auf 
globaler Ebene gewährleisten und muss daher konservativer im Vergleich zum CDM Bench-
markniveau sein. Bei diesem Ansatz kann daher ein Rabatt auf den berechneten Standarde-
missionsfaktor angewendet werden um diesen Beitrag zu realisieren. In Abhängigkeit von der 
politisch vereinbarten bzw. erforderlichen Stringenz kann ein fester Prozentsatz oder einen 
Prozentsatz relativ zur Profitabilität der Aktivität abgezogen werden (Warnecke et al. 2014). 
 

Anwendung eines Standardwertes 
Alternativ kann die Stringenz des Benchmark-Levels auch rein politisch festgelegt werden. 
Auf der Grundlage einer solchen Vereinbarung, könnte dieser Benchmark deutlich unter dem 
CDM Netzemissionsfaktor festgelegt werden, um einen eigenen Minderungsbeitrag zu ge-
währleisten. Als Referenzpunkt könnten Emissionsfaktoren von Erdgaskraftwerken dienen, 
welches die Option der fossilen Stromerzeugung mit den geringsten Treibhausgasemissionen 
darstellt. In verschiedenen nationalen Zuteilungsplänen zur Phase II des EU ETS finden sich 
solche Benchmark-Emissionswerte die im Bereich zwischen 0,350 – 0,450 tCO2e / MWh festge-
legt wurden (Neelis et al 2008). 
Diese Werte liegen im Bereich des durchschnittlichen Emissionslevels in Chile (IEA-Daten) 
und weit unter den vom CDM berechneten Stromnetzemissionsfaktoren (vgl. Abbildung A). 
Die Verwendung eines Standardwertes erlaubt erneuerbaren Stromerzeugungseinheiten Re-
duktionseinheiten mit eher geringen Transaktionskosten zu erzielen, da keine Ressourcen 
investiert werden müssen, um den Referenzwert zu bestimmen. Ein weiterer Vorteil dieser 
Vorgehensweise ist die relativ hohe Planungssicherheit für Investoren, da der genaue Beitrag 
des Mechanismus zu Beginn der Projektplanung bekannt ist und nicht erst mit Verzögerung 
bestimmt wird, wie es im CDM derzeit der Fall ist. 
 

Hybrider Ansatz 
Die Anwendung eines Standardwertes setzt keinen Anreiz für Investitionen in fossile Strom-
erzeugungskapazitäten, wenn dieser auf den effizientesten Erdgaskraftwerken basiert. Ein 
hybrider Ansatz könnte dagegen Elemente beider Ansätze, wie oben beschrieben, kombinie-
ren, um Anreize zu setzen, um die Effizienz der bestehenden fossilen Kraftwerke zu erhöhen 
oder neue erdgasbasierte Kraftwerke (statt Diesel oder Kohle) zu bauen, ebenso wie Anreize 
für Kapazitätsergänzungen bei erneuerbaren Energien. Kapazitätsergänzungen bei erneuer-
baren Energien könnten standardmäßig Reduktionseinheiten basierend auf der Anwendung 
eines Standardwert erhalten, während fossile Aktivitäten sich für einen Benchmark bewerben 
können, der auf Basis des CDM-Ansatz mit Discount bewerben können. 
 

Gebäudebereich in Südafrika 
Im Gebäudebereich sind bisher trotz des großen Vermeidungspotenzials nur sehr wenige 
CDM-Projekte durchgeführt worden, die darauf abzielen, das ganze Gebäude und nicht nur 
bestimmte Anwendungen in Gebäuden (z.B. Beleuchtung) abzudecken. Verschiedene Hinder-
nisse führen zu dieser niedrigen Erfolgsrate: Die Prinzipien des CDM, reale, messbare, über-
prüfbare und zusätzliche Emissionsreduktionen zu erzeugen, scheinen teilweise unvereinbar 
mit einigen Sektoreigenschaften. Die CDM-Monitoringregeln verlangen die genaue Quantifi-
zierung jeder einzelnen vermiedenen Tonne Emissionen. Diese Aufgabe ist im Gebäudesektor 
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aber wegen des niedrigen Störabstands („Signal-Rausch“-Verhältnis) äußerst komplex. Die 
Quantifizierung der aktuellen Störeinflüsse von z.B. Veränderungen im Nutzerverhalten oder 
die Interaktion mit anderen Maßnahmen sind häufig unbestimmbar. Projekte im Gebäude-
sektor neigen zudem zu hoher Komplexität aufgrund der zahlreichen potenziellen Energieträ-
ger und der verschiedenen Dienstleistungen innerhalb der Projektgrenzen. 
Die verfügbaren CDM-Methoden in diesem Bereich sind entweder zu spezifisch oder bieten 
keine praktikablen Lösungen, um diese genannten Herausforderungen pragmatisch anzuge-
hen. Dies führt zu hohen Transaktionskosten, bei eher kleiner absoluter Emissionsreduktion 
pro Projekt. Die meisten der registrierten Projekte erreichen eine Reduktion von weit unter 
10.000 tCO2e pro Jahr und haben nur ein begrenztes Multiplikationspotenzial (z. B. als PoA). 
Darüber hinaus wird das volle Minderungspotential über die gesamte Lebensdauer von Ge-
bäuden realisiert, die in der Regel viel länger sind als die Zertifizierungszyklen des CDM. Auf 
diese Weise trägt der CDM unwesentlich zur Verringerung der Amortisationszeiten der Inves-
titionen bei und Maßnahmen bleiben im Vergleich zu alternativen Anlagen weniger attraktiv. 
 
 

Tabelle B: Überblick über CDM Methoden im Gebäudebereich  

Referenz- 
nummer 
(verfügbar 
seit) 

Aktuellste 
Version 

Name Anz. v. 
CDM Pro-
jekten: 
in pipeline / 
registered / 
issuing (*): 

Anzahl von 
PoAs: 
in pipeline / 
registered / 
issuing (*) 

AMS-II.E. 
(31 Oct 02) 

10.0 Energy efficiency and fuel switching 
measures for buildings 

27 / 9 / 1 5 / 1 / 0 

AMS-III.AE. 
(17 Jul 09) 

1.0 Energy efficiency and renewable energy 
measures in new residential buildings 

0 / 0 / 0 0 / 0 / 0 

AM0091 
(03 Jun 11) 

1.0.0 Energy efficiency technologies and fuel 
switching in new buildings 

0 / 0 / 0 0 / 0 / 0 

AMS-II.Q. 
(20 Jul 12) 

1.0 
(top-down) 

Energy efficiency and/or energy supply 
projects in commercial buildings 

1 / 0 / 0 0 / 0 / 0 

AMS-II.R. 
(31 May 13) 

1.0 
(top-down) 

Energy efficiency space heating measures 
for residential buildings 

0 / 0 / 0 0 / 0 / 0 

(*) Zahlen basieren auf der UNEP Risoe CDM and PoA Pipeline vom 01. Oktober 2013, 
http://www.cdmpipeline.org/ 

 
 
Basierend auf diesen Erkenntnissen empfiehlt es sich, dass jeder Mechanismus, der die Min-
derungspotenziale in diesem Sektor erschließen will, pragmatische MRV-Ansätze haben sollte, 
indirekte und langfristige Auswirkungen belohnen und die Bündelung von weniger homoge-
nen Einzelaktivitäten ermöglichen sollte, um eine große Sektorabdeckung zu erreichen. 
Für den „Low Income Sektor“ in Südafrika mit seiner großen Anzahl von Häusern, die in 
standardisierter Weise errichtet werden, bieten sich daher stark vereinfachte Ansätze für die 
Festlegung von Schwellenwerten als Basis für die Ausschüttung von Gutschriften an. Diese 

http://www.cdmpipeline.org/
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stützen sich dabei auf Standardwerte und der Anzahl der in standardbauweise errichteten 
Häuser. Die vollständige Umsetzung von ambitionierten Energieeffizienzbaunormen kann 
dabei als Schwellenwert dienen, da dieser in der Praxis in diesem Segment selten tatsächlich 
erreicht wird. Ob dieser Sektor zu einem nicht durch Gutschriften kompensierten Minde-
rungseffekt beitragen kann, ist zudem wegen der generell geringeren Anreizsituation un-
wahrscheinlicher als etwa im Stromsektor. 
Es zeigt sich, dass die aktuell verfügbaren Regeln des CDM im Gebäudebereich einzelne An-
sätze liefern können, jedoch nicht den übergreifenden Rahmen, um in größerem Maßstab oder 
in sektoralen Ansätzen das verfügbare Minderungspotential zu heben. Vereinfachende und 
pragmatische Herangehensweisen finden sich zwar in früheren Projektvorschlägen, diese ha-
ben jedoch nie eine erfolgreiche Verifizierung und Ausschüttung von Zertifikaten durchlaufen 
können. Bilateral unterstütze Pilotmaßnahmen können eine attraktive Basis bieten, um die 
Praxistauglichkeit neuer sektoraler Festlegungen beispielgebend für ganze Hausbaupro-
gramme zu testen. 
Die Ergebnisse aus dieser Phase zeigen insbesondere, dass erheblicher Spielraum besteht, um 
Elemente aus dem CDM anzupassen und zu übernehmen, zur Unterstützung der Entwicklung 
von sektoralen zertifikatebasierten Ansätzen und auch für ein NMM. Mit dem Ziel weite Teile 
der Wirtschaft abzudecken und eine Senkung von Umsetzungsbarrieren zu fördern, identifi-
ziert dieses Vorhaben signifikante Unterschiede zwischen den Sektoren und der entsprechen-
den Nutzbarkeit der CDM-Methoden. Im chilenischen Elektrizitätssektor erfordert der CDM 
Ansatz vor allem ein paar wichtige Änderungen, die Pragmatismus, Ambition und Sektorab-
deckung erhöhen, während die sektorspezifischen Ansätze im Gebäudebereich nur in begrenz-
tem Umfang auf CDM Erfahrungen bauen können. Der vorgeschlagene vereinfachte Ansatz 
für den Gebäudesektor wird mit einer ehrgeizigen Referenzleveldefinition kombiniert, die ein 
hohes Maß an Umweltintegrität gewährleistet und so die nächsten Schritte zur Umsetzung 
ermöglicht. 
 

Umsetzungsüberlegungen  
Die ersten beiden Teile dieser Forschung erreichten bereits wichtige Meilensteine für die 
Entwicklung einer soliden theoretischen Grundlage für Ansätze basierend auf bilateralen Zer-
tifizierungsmechanismen. Weitere Forschung ist jedoch notwendig, um die tatsächliche Im-
plementierung von Pilotaktivitäten zu erleichtern. Die dritte Phase der Studie diskutiert da-
her frühe Überlegungen zur Umsetzung und konkretisiert weitere notwendige Schritte um 
dieses Konzept in die Praxis zu überführen. Dies umfasst verschiedene Aspekte, die relevant 
sind für die Integration von bilateralen Ansätze in die nationale und internationale politische 
Landschaft. Berücksichtigt wurden dabei auch Unterschiede und Gemeinsamkeiten zum ja-
panischen „Joint Crediting Mechanism“ (JCM), der ein ausgereiftes Beispiel eines bilateralen 
Ansatzes zur Generierung von Reduktionseinheiten ist. Die weitere Analyse umfasst die In-
tegration mit heimischen marktbasierten Programmen und die Integration mit nicht-
marktbasierter Klimafinanzierung. Besonderer Fokus wird auf Auswirkungen bezüglich der 
Minderungsverpflichtungen im Rahmen des auszuhandelnden neuen globalen Klimaabkom-
men gelegt, welches im Jahr 2020 in Kraft tritt. Darüber hinaus, geben wir einen Ausblick auf 
die nationalen und internationalen Verwaltungsanforderungen und zeigen einen alternativen 
Weg für die sofortige Umsetzung auf der Grundlage der Verwendung von Klimafinanzierung 
über ergebnisorientierte Finanzierungsansätze. 
Die Ergebnisse aus diesem dritten Teil zeigen, dass wenn Harmonisierung auf nationaler 
Ebene sichergestellt ist, das Nebeneinander von markt- und nicht-marktbasierten Klimafi-
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nanzmechanismen eine solide Grundlage für die Teilnahme an bilateralen Programmen bil-
den kann. Auf viele der bestehenden nationalen Institutionen und Prozesse innerhalb der 
Länder könnte aufgebaut werden, oder diese werden angepasst und gestrafft um eine effizien-
te bilaterale Zusammenarbeit mit einem sektoralen Fokus zu erleichtern. Tatsächlich werden 
solche Anpassungen die Fähigkeit zur Teilnahme der Länder an einem NMM erhöhen, sobald 
dieser verfügbar ist. 
Ein Risiko durch die Verwendung von bilateralen Programmen als Zwischenlösung um die 
Übergangsphase zu nutzen ist, dass die Prozesse und Verfahren, die von jedem einzelnen bila-
teralen Programm verwendet werden zu sehr unterschiedlichen Ansätzen führen können, die 
für eine effiziente Konsolidierung unter einem NMM nicht mehr zur Verfügung stehen. Dieses 
Risiko kann signifikant verringert werden, wenn die internationale Gemeinschaft einheitliche 
Richtlinien für die Gestaltung der bilateralen Programme herausgibt und wenn es Anreize zur 
genauen Beobachtung gibt, etwa durch die internationale Anerkennung von Emissionsreduk-
tionseinheiten. 
 

Fazit 
Zusammenfassend kann festgestellt werden, dass diese Forschung die allgemeine Durchführ-
barkeit der Ansätze auf Basis von bilateralen Abkommen aufzeigt, sein Potenzial in der aktu-
ellen Situation identifiziert aber auch auf Grenzen und weiteren Diskussions- und For-
schungsbedarf hinweist. Die Ergebnisse zeigen, dass bilaterale Abkommen in der aktuellen 
Aktivitätslücke eine attraktive Grundlage für die Pilotierung neuer marktbasierter Ansätze 
auf sektoraler Ebene bieten können. Bilaterale Aktivitäten können zudem dazu beitragen, 
dass das durch den CDM geschaffene Know-how und die personellen Kapazitäten in den betei-
ligten Ländern erhalten bleiben und für die Anforderungen, die sich aus der Umsetzung zu-
künftiger Standards ergeben, genutzt werden können. Für die untersuchten Land-Sektor 
Kombinationen zeigen sich jedoch individuelle Unterschiede im Ausmaß der Weiternut-
zungsmöglichkeiten von CDM Methoden. Während im Stromsektor vor allem Änderungen 
notwendig sind um eine Anpassung an sektorale Ansätze zu erreichen, eignen sich die bishe-
rigen methodischen Ansätze nur bedingt, um große Teile des Minderungspotentials im Ge-
bäudebereich zu erschließen. Die Übertragung von hohen individuellen Transaktionskosten 
vom CDM auf sektorale Ansätze gilt es zu vermeiden und erfordert angepasste Lösungen.  
Die Ergebnisse zeigen darüber hinaus den Umfang der Überschneidung mit internationalen 
und nationalen Politiken in diesem Bereich und identifizieren die entsprechenden institutio-
nellen Voraussetzungen. Obwohl Klarheit über die endgültigen detaillierten Anforderungen 
zu diesem Zeitpunkt nicht erreicht werden kann, ist es angebracht wiederholt zu betonen, wie 
wichtig der sofortige Beginn von Pilotaktivitäten ist, parallel zu weiter Forschung, um aus 
realen Erfahrungen aus der Praxis zu lernen.  
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1 Introduction 
This report presents the results of the research project “The fragmentation of the carbon mar-
ket and options for counteraction” tendered by the German Emission Trading Authority in the 
framework of the “Umweltforschungsplan” (FKZ: 3712 41 507) and conducted by NewClimate 
Institute in cooperation with Ecofys. The research was carried out in the period between mid-
2012 and mid-2015. 

Background 
The Clean Development Mechanism (CDM) was introduced by the Kyoto Protocol and has de-
veloped into one of the most important carbon market instruments. The CDM stimulated in-
vestments in greenhouse gas (GHG) reductions in developing countries that would not have 
occurred otherwise. Moreover, it raised awareness of climate change and the possibilities of 
carbon markets and led to a wide range of skills and knowledge available in developing coun-
tries. In this way the CDM played an important role in transferring the CO2 price signal to 
almost all parts of the world and can be seen as a pioneer instrument which has paved the 
way for various emerging emission trading systems (ETS). 
The continuous reform and development processes of the CDM also lead to different scaling up 
approaches. The introduction of Programme of Activities (PoA) and Standardised Baselines 
(SBL) aim for an increased scale of CDM activities and widens the CDM from a mechanism 
covering single projects to a mechanism with a sectoral scope. Furthermore, the CDM as a 
widely accepted offset standard with its links to different markets has the potential to indi-
rectly link regional markets.  
However, the success of the CDM relies on a stable demand for the supplied carbon credits 
and prices that are sufficient to incentivise investments in CDM projects. Due to unforeseen 
developments, such as the economic crisis, emissions in various countries and EU ETS instal-
lations dropped to unexpected low levels. In addition, further qualitative restrictions for the 
use of offsets from CDM and Joint Implementation (JI) projects in the EU ETS apply from 
2013. This also includes offsets from CDM projects registered after 31 December 2012 and 
outside least developed countries (LDC) which are thus not eligible in the EU ETS anymore.  
Against this background it is not surprising that the activity level in the CDM and especially 
in non-LDCs decreases to very low levels with the risk that structures and expertise estab-
lished by the CDM get lost. Even if the CDM is discontinued on a larger scale and although 
future carbon market mechanisms do not intend to be a direct continuation of the CDM, this 
expertise might be required for the operation of new instruments. This includes, for example, 
the New Market-based Mechanism (NMM) under the guidance and authority of the Confer-
ence of the Parties (COP) which is defined as an instrument targeting larger emission reduc-
tions in broad sectors of developing country economies. The development of new market-based 
mechanisms and the ongoing evolution of the CDM might partly converge or might have over-
lapping applications. To what extent the mechanisms will interact, exist in parallel or even 
replace each other are still open questions. 
Besides general uncertainty around the existing and future market mechanisms, further de-
velopments in the carbon markets additionally show fragmentation tendencies. On the one 
hand the Kyoto Protocol in its second commitment period regulates only a small part of the 
global greenhouse gas emissions and on the other hand various smaller, regional initiatives 
and emission trading schemes emerge. While direct or indirect linking through the CDM po-
tentially leads to a larger global carbon market, various regional emission trading schemes 
remain hesitant to allow offsets generated under the CDM standards. In addition the potential 
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creation of a “Framework for Various Approaches” might further increase the fragmentation of 
carbon markets since it is understood by some Parties to allow maximum flexibility to create 
individual crediting systems that could be counted towards targets. 

Objectives  
Especially in non-LDCs the positive effect of the CDM in stimulating greenhouse gas reduc-
tion activities recently disappeared. It is therefore time to consider potential solutions to the 
related challenges and risks. A balanced CDM continuation and piloting activities towards 
new mechanisms could act as a stepping stone to pick up the existing skill base and selected 
approaches of the CDM. With the current supply and demand imbalance the required demand 
for credited pilot activities could be created based on bilateral agreements between Parties 
rather than by the markets themselves. 
Against this background, this research project aims to develop theoretic approaches based on 
a potential bilateral crediting system. The methodological approaches of such a bilateral cred-
iting system shall consider existing CDM structures while the potential transition to future 
mechanisms is a further key objective. Furthermore, the approach shall have a sectoral scope, 
facilitated through benchmarks, and shall ensure a high level of environmental integrity to 
maximise the potential international acceptance of generated reduction units. The specific 
conditions under which countries or regions with regional trading schemes and potential de-
mand for offsets are willing to accept reduction units from the proposed bilateral crediting 
system shall in addition be assessed and considered.  
Piloting activities for such a benchmark-based bilateral crediting system can counteract the 
emerging fragmentation of the global carbon market by further enabling non-LDCs to finance 
and initiate mitigation activities, by involving regional trading schemes and by mostly build-
ing on existing CDM or ETS compatible methodological structures. A suitable legal framework 
for such a pilot-like approach provides Article 11a (5), (6) of the EU Emissions Trading Di-
rective (European Parliament 2009). This article allows the use of credits from third countries 
in case bilateral agreements have been signed with these countries and in case by 31 Decem-
ber 2009 no international agreement on climate change has been agreed1. Third countries in 
this respect are non-EU Member States. Article 11a (6) of the Directive specifies the eligible 
project types which are basically those which are eligible for use in the EU ETS during the 
second trading period. This includes renewable energy or energy efficiency technologies which 
promote technology transfer and sustainable development. Furthermore, also eligible are cred-
its from projects which have a baseline below the benchmark used for the allocation in the 
third trading period of the EU ETS. 
Bilateral agreements for piloting activities may regulate the processes and responsibilities 
and allow for learning-by-doing, as long as the further development of mechanisms under the 
United Nations Framework Convention on Climate Change (UNFCCC) is still pending. Ex-
amples from the past have shown that early activities positively affect the development of 
market-based mechanisms and have the potential to set standards. This project therefore 
aims towards proposing concrete structures which later can be expanded to other countries 
with the overall motivation of achieving a global carbon market. Since it is not yet predictable 
whether these pilots will fit into the future framework of an upscaled CDM or new market-
based mechanisms, in the following we use the neutral term "reduction units" when referring 
to offset credits stemming from these pilot activities.  

 

1 The second commitment period of the Kyoto Protocol in its current form is not an international agreement as referred to in 
Article 11a(7) of the EU ETS Directive (cf. Questions & answers on use of international credits in the third trading phase of the 
EU ETS (January 2012) http://ec.europa.eu/clima/policies/ets/linking/faq_en.htm). 
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Approach 
The project follows a step-wise approach for the preparation of pilot projects on the basis of 
bilateral agreements. At first potential target countries for pilot activities are identified out of 
the group of upper-middle-income countries. The actual selection process is based on a set of 
criteria which are developed to reflect the suitability of countries for bilateral agreements and 
sectoral mechanism approaches. Through assessing the countries’ activity and ambition levels 
in the area of carbon markets and climate policy, we take into account that pilot activities in 
particular need endurance and long-term commitment from all participants. Furthermore, 
countries shall act as roles models for other countries in their region. 
In the next step we identify for two selected countries suitable sectors for which the develop-
ment of benchmarks seems possible. The preparations for benchmark developments in these 
countries address potential challenges such as methodological choices, definition of sector 
boundaries, differentiation of benchmarks to products or processes, data availability and more. 
The developed benchmark concepts consider the application in an upscaled CDM or a new 
market-based mechanism but do not ultimately include the development of actual benchmark 
values.  
To include both the supply and the demand side, the proposed approaches are presented and 
discussed with suitable developing countries and countries which develop and operate an ETS. 
In particular, the project team reached out to various stakeholders and experts in the selected 
countries and the respective sectors in the course of 2013. On 5 June 2013, interim results 
were additionally presented and discussed during an expert workshop on “Reform efforts for 
the international carbon market: CDM, bilateral offsets and beyond” organized on behalf the 
German Emissions Trading Authority (DEHSt) at the Federal Environment Agency and the 
German Ministry for the Environment (BMU) in Bonn. For this purpose, an exposé was elabo-
rated and distributed which includes preliminary recommendations for the design of bilateral 
agreements and pilot project activities. The feedback received during the workshop was used 
to review and improve the proposed approaches. A brief summary of the workshop feedback 
and the responses received from outreach to local responsibles and experts is presented in an 
Annex. 
In the last part of this research project practical recommendations and general considerations 
relevant for the implementation of the proposed bilateral crediting approach are discussed and 
presented. This includes aspects relevant for the integration of bilateral crediting approaches 
into the national and international policy landscape while specific consideration is given to 
implications with mitigation commitments under the negotiated new global climate agreement 
which enters into force in 2020. Further considerations give an outlook on domestic and inter-
national administrative requirements and next steps required towards implementation. This 
section closes with showing an alternative pathway for immediate implementation based on 
the use of climate finance dispersed via results-based financing approaches. 
This underlying report is apart from its introduction and conclusions section organized in 
three individual main sections, each covering one of the three main phases as described above. 
It needs to be noted that due to the long duration of this research activity the finalisation of 
the three main research parts and the finalisation of its subsequent report sections was con-
ducted at different points in time. Section 2 which covers the country and sector selection was 
finalised around the end of the year 2012, section 3 which describes methodological choices for 
the development of reference levels was finalised around the end of the year 2013 and section 
4 was finalised in April 2015 only. The data presented and used in the different sections rep-
resents the latest data available at the time of writing and might have changed in the mean-
time. 
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2 Country and sector selection 
In accordance with the project approach, we develop in the first part of the project sector pro-
posals for bilateral agreements. This includes the selection of target countries out of the group 
of upper-middle-income countries, and within these countries the selection of suitable sectors. 
For these sectors we develop a concept for a sectoral benchmark which can provide the basis 
for credited pilot activities. The methodology for the selection of countries includes the appli-
cation of specific criteria and follows a stepwise approach which is described in the following 
paragraphs.  

Approach to selection of countries and sectors 
The starting point for the selection of target countries is the group of upper-middle-income 
countries since non-Annex-I countries in this group are especially affected by the EU decision 
to abandon Certified Emission Reduction (CER) credits from CDM projects registered in non-
LCDs after 2012. At the same time this group includes various countries that have shown 
leadership and commitment in the UNFCCC process and have global and regional importance. 
Especially pilot activities need endurance and ownership from all participants. Innovative 
pilot initiatives should also have up-scaling potential or characteristics that are replicable. 
Harvesting this replication potential is facilitated by role model status of countries hosting 
pilots. Host countries should therefore be actual or potential leaders for a regional group to 
have the potential to successfully promote and multiply credited pilot activities based on sec-
toral benchmarks. 
While the starting point for the identification of suitable target countries is the group of up-
per-middle-income countries, this does not imply that all countries in this group qualify to 
host activities in the scope of this project. Various definitions from different organisations (e.g. 
World Bank) exist that classify this group of countries with minor differences. The list and 
definition provided by the OECD DAC2 includes all countries and territories eligible to receive 
official development assistance (ODA). The categorisation of the OECD DAC follows the fol-
lowing principles: income classification according to the World Bank and exclusion of G8 and 
EU members and countries with a firm accession date for entry into the EU (OECD 2012). 
LDCs are listed separately and thus do not appear in the list of “upper middle income coun-
tries and territories”. Furthermore, all countries listed have ratified the Kyoto Protocol. Main-
ly the overseas territories in the list vary in terms of their status under the Kyoto Protocol. 
Since the territories also have a very limited potential for sectoral approaches they are exclud-
ed from the country selection. The OECD DAC list therefore provides the most suitable start-
ing point for our country selection. 
The methodological selection process of countries and sectors aims to consider efficiency and 
objectivity principles. We combine quantitative information with expert knowledge to achieve, 
in a transparent way, the best choice for the objectives of this study. To facilitate the detailed 
evaluation of promising countries, we apply a stepped approach which includes a “shortlisting 
process” followed by a “rating process”. The individual steps of the country selection process 
are visualised in Figure 1. 

 

2 The DAC is the Development Assistance Committee of the Organisation for Economic Co-operation and Development (OECD). 
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Figure 1: Methodological approach to selection of countries 

    
In the shortlisting process we apply criteria for exclusion to countries that will evidently not 
meet the requirements for the purpose of this study. The preliminary list of selected countries 
will in a next step be verified to ensure that no promising country is accidentally excluded. 
In the ranking process we apply additional and more detailed criteria to the shortlist of coun-
tries. These criteria facilitate the ranking of countries according to their activity and ambition 
levels concerning carbon market readiness and greenhouse gas mitigation. This is seen as es-
sential for sectoral benchmark-based pilot activities enabled by bilateral agreements. The 
ranking process results in a specific ranking order for the shortlisted countries. 
In a final step we consider the individual suitability of countries starting from the top of the 
list of countries. For the assessment of the individual suitability of top-rated countries we con-
sider detailed information which describes conditions such as the general attractiveness of 
countries for further global cooperation, the integrity level of relevant activities or plans as 
well as the existence of agreements in other areas. This assessment results in a recommenda-
tion of two countries for a detailed sector analysis. 
The developed criteria are described in section 2.1 while the actual country selection process is 
documented in section 2.2. The selection of sectors within the recommended countries follows 
criteria as described in section 2.1.4, and is documented in section 2.3. 
 

2.1 Criteria development 
In this section we describe the methodological choices for the development of criteria which 
are applied in the shortlisting and the ranking process. The justification for all criteria is de-
scribed including the data sources and the application methodology. Furthermore, an overview 
in tabular form can be found in Annex 1 with detailed information on each data source used 
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for the specific indicators. The actual application in the country selection process is document-
ed in section 2.2. 
 

2.1.1 Exclusion criteria 

Criteria for exclusion are developed and applied to obtain a shortlist of countries for further 
detailed considerations. 
 
Criteria: Global importance / emission level 
Countries’ total greenhouse gas emission levels are one first criterion of orientation for their 
global importance. Since this project aims to prepare pilot activities based on benchmarks, 
initial project activities should be applicable to a significant amount of emissions or project 
cases to ensure a substantial level of impact and a multiplication potential. It is assumed that 
small countries or countries with small total emission levels do not provide the required op-
portunities and are less suitable with regards to the piloting character of the envisaged activi-
ties. 
We additionally look into emission levels of sectors within selected countries. This is to ad-
dress the situation that countries might have outstanding high ambition and activity levels 
but the total emission level does not reflect their suitability. In these cases single sectors 
might exist that are suitable for benchmark-based pilot activities (cf. section 2.1.4). Sectors 
with large point sources such as the electricity and heat production and industry sectors are 
more suitable for the development of single benchmarks while sectors with smaller and dis-
persed emission sources are less promising, such as the agricultural, transport and buildings 
sectors. In this step we apply a rough categorisation of sector emissions which distinguishes 
into some parent categories (e.g. electricity and heat production, industry, transport, house-
holds and services, agriculture, forestry and land use, waste). For the detailed sector selection 
in section 2.3, we use more specific sector distinctions and data.  
 
Data sources: 

 Emission Database for Global Atmospheric Research (EDGAR): greenhouse gas emis-
sion database for the years 1990, 2000, 2005 and 2008, including the gases CO2, CH4, 
N2O, HFCs, PFCs and SF6. The data includes all sectors, including land use, land use 
change and forestry (LULUCF), but excludes short-cycle biomass burning (e.g. burning 
of agricultural waste or Savannah burning). At the time of analysis data was available 
on a total level only, while for future updates a sectoral split will be considered (Euro-
pean Commission 2011). 

 Data compiled for “Factors Underpinning Future Actions Factsheets”: The data set 
provides emissions data by sector and country and is based on a variety of sources, 
such as National Communications or greenhouse gas inventories submitted to the UN-
FCCC, the International Energy Agency (IEA) or World Bank. The data is aggregated 
using a “hierarchy of sources”, preferring official and revised data and filling lacks of 
data with additional sources (Hagemann et al. 2011). 

Application methodology: 
Countries that do not meet a minimum emission level of 50 MtCO2e/a in 2008 will be excluded 
in the first step. Since this rather simple approach might exclude smaller countries which 
could have potential for bilateral agreements (e.g. in specific sectors), we manually analyse the 
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list of initially excluded countries in a second step with regards to their preliminary status for 
the ranking criteria “activity” and “ambition”. After this verification step initially excluded 
countries might be further considered despite the fact that they are below the minimum emis-
sion level. 
 
Criteria: Regional importance 
Countries which have emission levels and sectors that qualify for the development and appli-
cation of benchmarks might still not be suitable to host a pilot project activity. The aim of the 
project is to prepare activities in countries which display commitment and drive to climate 
policy and which may act as roles models for other countries in their region. Most likely actual 
or potential leaders of a regional group have the potential to successfully promote and multi-
ply credited pilot activities based on sectoral benchmarks. We therefore judge to what extent 
regional role model status exists. 
 
Data sources: 

 Expert judgement 
Application methodology: 
Countries that meet the requirements for minimum emission levels - possibly in sectors only - 
will be judged with regards to their regional role model status. In order to ensure that the se-
lection process is efficient and objective, we exclude at this stage only those countries that do 
not provide a minimum level of role model potential.  
 

2.1.2 Ranking criteria 

Based on the general objectives of the project we describe in the following the criteria and 
their indicators developed for the ranking of the shortlisted countries. Our ranking is basically 
characterised by the two main criteria “activity” and “ambition”. Both criteria are described by 
different indicators which are listed below.  
 
Indicators for criterion “level of activity”: 

 Participation in the Clean Development Mechanisms 
 Activities under the Partnership for Market Readiness (PMR) of the World Bank  
 Activities around Nationally Appropriate Mitigation Actions (NAMAs)  
 Activities around Monitoring, Reporting and Verification (MRV) of greenhouse gases; 

further described with the following sub-indicators: 
o Submission of National Communications to the UNFCCC; existence of green-

house gas inventories 
o Activities under the Global Environment Facility (GEF) and the MRV partner-

ship 
Indicators for criterion “level of ambition”: 

 Emission reduction pledges on an international level 
 Further targets: National energy efficiency or renewable targets 
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 Engagement in Low Emission Development Strategies (LEDS) 
 Participation in regional or global networks 

 
Each indicator results in a grade for the countries on a scale of 0 to 2, with 2 being the best 
score. For each of the criterions “activity” and “ambition”, we weigh the indicators and sum-
marise them to an overall criterion score. We then combine the two categories again to an 
overall rating for all countries, according to which those are then ranked. The two main crite-
ria are of equal weight. 
 
Criterion: Level of activity 
Indicator: Participation in the Clean Development Mechanisms 
Participation in the CDM is considered as one aspect which describes the “carbon market 
readiness” status of individual countries. The existence of registered CDM projects shows that 
national institutions are operational and that first experiences with carbon market mecha-
nisms exist. A larger amount of registered projects allows the assumption that the host coun-
try actively provides supporting conditions for carbon market participation since the current 
unequal distribution of the CDM is, beside other reasons, considerably influenced through 
national conditions such as institutional capacity (see for example Shishlov and Bellassen 
2012). The importance of this factor might even increase. An upscaled CDM (with bench-
marks) or an NMM will impose even higher requirements on host countries. For example, the 
DNA (Designated National Authority) capacity may turn out to be a bottle neck for the devel-
opment of SBLs under the CDM.  
 
Data sources: 

 UNFCCC project database: The UNFCCC database includes all CDM and JI activities 
including the most recent registrations of projects. 

 Voluntary project registries: Includes registered project activities listed in the project 
database of Gold Standard Foundation and the Verified Carbon Standard. 

Application methodology: 
To rate CDM participation, we look at the number of registered CDM projects. We score coun-
tries as listed in Table 1. 
 

Table 1: Conversion of CDM participation into numerical scores 

CDM participation in host countries Score 
less than 10 registered projects 0 

> 10 but </= 50 registered projects 1 

more than 50 registered projects 2 

 
We chose comparative low thresholds to at least partly compensate the fact that large coun-
tries with high emission levels have more CDM project opportunities and reach a high number 
of registered projects with less relative effort. Countries with very small emission levels and 
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respective CDM opportunities are already excluded in the shortlisting process. We use proxy 
data from JI or voluntary offset generation activities in case countries do not qualify as CDM 
host countries. Experiences with voluntary emission reduction projects receive, however, a 
maximum score of 1 even if more than 50 projects are registered (e.g. Turkey). This is because 
voluntary activities are not counted for in other countries and due to the fact that voluntary 
activities involve different institutions and cannot ensure the same level of “carbon market 
readiness”. The grade of this indicator affects the overall grade for the criterion level of activi-
ty with a weight of 25%. 
 
Indicator: Activities under the PMR 
Under the PMR, countries receive support in the form of finance and capacity building for ex-
ploring innovative emissions reduction approaches including carbon market instruments. 
These approaches cover, for example, domestic emission trading, carbon tax measures and 
crediting mechanisms. As part of the process, countries prepare detailed road maps for mar-
ket-based instruments. We use activities under this programme as an indicator because it ex-
presses substantial proactive behaviour in this area. 
 
Data sources: 

 The PMR’s list of participants shows all “implementing country participants”, which 
receive support under the programme. It additionally provides documents which show 
the objectives and activities under the PMR for each member country. 

Application methodology: 
The grading for PMR activities is a “0” for countries who do not participate. Those countries 
which participate are rated according to their objectives and activities. Participants in the 
programme are graded with a “2”, if they show at least initial activities with regards to domes-
tic emission trading schemes. Activities towards domestic ETS are generally seen as positive 
because this also confirms the ambition level of countries. Activities which mainly aim for 
crediting mechanisms receive a “1”. The PMR activities impact the overall grade for the crite-
rion level of activity with a weight of 25%. 
 
Indicator: Activities around NAMAs 
NAMAs are policies, programmes and projects that are undertaken by developing countries to 
contribute to the global effort to reduce greenhouse gas emissions. The policy framework 
around NAMAs is still being developed but they are set to become a building block for a future 
climate agreement. Activities around NAMAs can serve both as an indicator of activity as well 
as of ambition. The concept of NAMAs is relatively new and mostly implemented by countries 
dedicated to climate change mitigation. Furthermore, many NAMAs are economy wide emis-
sion targets. On the other hand, going ahead with NAMAs triggers additional activities in the 
countries. We decided to include this criterion under the activities section, because the num-
ber of NAMAs in place does not lead to conclusions in terms of real ambition. This would re-
quire additional analysis on the content of the NAMAs. Furthermore, those NAMAs which 
contain economy wide emission reduction targets are covered by the criterion “pledges on an 
international level”. 
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Data sources: 
 NAMA database: an online wiki platform including NAMA activities around the world. 

It is updated regularly and includes official NAMAs submitted to the UNFCCC as well 
as NAMA ideas which are developed elsewhere. 

Application methodology: 
We rate NAMA activities according to the number of NAMAs in the countries on a scale of “0” 
to “2” with “2” as the highest score. Because NAMAs are still a new concept, we acknowledge 
even little activities. According to this consideration, a score of “0” only reflects 0 NAMA activ-
ities. 1 or 2 NAMA ideas or concepts are rated “1”, and anything above this is rated “2”. The 
NAMA activities impact the overall grade for the criterion level of activity with a weight of 
25%. 
 
Indicator: Activities around MRV of greenhouse gases  
Precondition for activities and programmes to reduce greenhouse gas emissions in developing 
countries supported by the private or public sector is that their performance is determined. 
The impact measurement of carbon market-based activities is mostly based on the quantifica-
tion of actual greenhouse gas reductions. In case of traditional CDM projects the MRV of 
emission reductions covers single project sites, whereas for market-based activities with a 
larger scale (e.g. sector-wide) the need evolves to MRV those actions on a country level. The 
existence of a greenhouse gas inventory or structures and institutions that enable the estab-
lishment of MRV processes and greenhouse gas data over time reflects the activity level of 
countries towards readiness for future market-based mechanisms. 
We measure the level of MRV activities by counting the number of National Communications 
and greenhouse gas inventories submitted to the UNFCCC and looking at projects related to 
MRV financed via the GEF. Additionally, we consider the membership in the MRV partner-
ship as an indicator for an active MRV. The MRV partnership, founded by South Africa, South 
Korea and Germany has the objective to support exchange between developed and developing 
countries on mitigation activities and MRV. 
 
Data sources: 

 UNCCCC database: Under “National reports”, the UNFCCC publishes submitted Na-
tional Communications and greenhouse gas inventories online, both for Annex I and for 
non-Annex I countries. 

 GEF project database: GEF is the largest funder of environmental programmes world-
wide and serves as a financial mechanism for various multilateral agreements, such as 
the UNFCCC. 

 MRV partnership member list, including all partnering countries. 
Application methodology: 
The sub indicators are used to gain four ratings, each on a scale from 0 to 0.5. We sum these 
ratings, which results in an overall rating for MRV activities on a scale of 0 to 2, with 2 being 
the highest score. The individual sub indicator ratings are developed as follows: 
The number of submitted National Communications and greenhouse gas inventories is scored 
as listed in Table 2:  
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Table 2: Conversion of submissions of National Communications and greenhouse gas inventories 
into numerical scores 

Submitted National Communica-
tions 

Score  No of years for which greenhouse 
gas inventories was submitted 

Score 

no submission 0  Submissions for >/= 0 years but </= 3 
years 

0 

> 0 but </= 3 submissions 0.25  Submissions for > 3 years but </= 6 
years 

0.25 

> 3 submissions 0.5  Submissions for > 6 years 0.5 

 
Additionally, we give the countries each 0.5 points for having projects related to MRV in the 
GEF and for being member in the MRV partnership. This score is then used directly to calcu-
late the overall rating for activity levels. The MRV activities impact the overall grade for the 
criterion level of activity with a weight of 25%. 
 
Criteria: Level of ambition 
Indicator: Emission reduction pledges on an international level 
Under the UNFCCC, various countries have pledged emissions reduction targets for 2020 af-
ter the COP in Copenhagen in 2009. According to the Kyoto Protocol, developed countries in-
cluded in the Annex I of the document are required to reduce emissions. Non-Annex I coun-
tries, on the other hand, do not have an obligation to do so. We therefore see economy wide 
reduction pledges as an indicator for ambition. A comparison between the pledged emission 
level in 2020 and necessary efforts according to a variety of effort sharing approaches can, fur-
thermore, distinguish the level of ambition of different pledges. 
 
Data sources: 

 Climate Action Tracker: an independent, regularly updated assessment, tracking and 
evaluating emission pledges tool of different countries. It includes all countries which 
have a pledge and classifies them in the categories “Role model”, “Sufficient”, “Medium” 
and “Inadequate”. 

Application methodology: 
For the rating, we use the categories from the Climate Action Tracker and give them each a 
score as listed in Table 3. 
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Table 3: Conversion of pledge ratings into numerical scores 

Pledge rating in Climate Action Tracker Score 
no pledge 0 

inadequate pledge 0.5 

medium pledge 1 

sufficient pledge 1.5 

role model pledge 2 

 
Although inadequate pledges in some cases result in even higher emission levels than a busi-
ness as usual (BAU) development, we give credit to the fact that the country at least has put 
forward a target. The impact of the pledge on the overall rating for the criterion level of ambi-
tion is 40%. The pledge is the most important indicator because it expresses the countries atti-
tude towards future greenhouse gas reduction efforts. 
 
Indicator: National energy efficiency or renewable targets 
in addition to emission reduction targets, we consider national policies for energy efficiency or 
renewables as an indicator for ambition. As a first approximation, we check if energy efficien-
cy or renewable targets are in place. This allows conclusions on the commitment of countries 
to reducing emissions and also on general openness to climate legislation. We do not focus on 
assessing policies for individual sectors as a priority but may use the results from this indica-
tor for the choice of sectors as well. 
 
Data sources: 

 REN213: Most recent global status report on renewable energy including a comprehen-
sive overview on renewable targets and supporting policies (REN 21 2012). 

 World Energy Council energy efficiency policies database: The online database includes 
different types of policies and programmes related to energy efficiency from all over the 
world. 

Application methodology: 
We give each one point if the country has a renewable or an energy efficiency target in place. 
Again, this results in a scale of 0 to 2 with 2 being the highest score. This score is then used 
directly to calculate the overall rating for activity levels. The impact of the targets on the 
overall rating for the criterion level of ambition is 20%. We underweight this indicator since 
the existence of policies is assessed rather than their actual ambition levels.  
 
Indicator: Engagement in Low Emission Development Strategies 
LEDS aim to combine conventional development goals such as poverty eradication with miti-
gation of climate change. This way, LEDS do not focus on the reduction of emissions but are 
more comprehensive, including the concept of a long term sustainable development. We see 

 

3 Renewable Energy Policy Network for the 21st Century (http://www.ren21.net/) 
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the engagement of countries in LEDS as an indicator for ambition because participating coun-
tries voluntarily go beyond the fulfilment of their basic development needs. 
 
Data sources: 

 LEDS Global Partnership Activity Inventory: Includes most recent information on ac-
tivities and programmes related to LEDS. 

Application methodology: 
To score the engagement of countries in LEDS, we count the number of projects they are in-
volved in. Each project from the database, in which the word “LEDS”, Low emission develop-
ment strategy” or “Low emission development planning” occurs, counts as one point. We then 
add up the points and score them according to Table 4. 
 

Table 4: Conversion of LEDS engagement into numerical score 

Number of projects in which country is engaged Score 
No projects 0 

>/= 1 project 1 

>/= 3 projects 2 

 
The impact of the targets on the overall rating for the criterion level of ambition is 20%. 
 
Indicator: Participation in regional or global networks 
There are various regional or global groups of countries which have committed to climate 
change mitigation. Membership in such a network is an indicator for ambition because it ex-
presses high interest and willingness to lead the way in a certain area, together with other 
countries as partners. 
We consider the following groups: 

 LEDS Global Partnership: The aim is to advance low emission development through 
coordination, information exchange, and cooperation amongst members and partners. 
Membership in this network demonstrates a willingness to take a leading role in this 
process and is therefore a step further than the engagement in LEDS, as described in 
the previous indicator. 

 Mitigation Action Plans and Scenarios (MAPS): Collaboration amongst developing 
countries to work towards carbon efficient, robust economies  

 Measurement and Performance Tracking (MAPT): Project by the World Resource Insti-
tute to build capacities on measurement of greenhouse gas emissions and tracking ef-
forts towards low-carbon development goals. 

 Mitigation Action Implementation Network (MAIN): Initiative led by CCAP (the Cen-
ter for Clean Air Policy) to support of dialogues between developing countries on NA-
MAs and LEDS, by organising regional meetings and workshops and web-based ex-
change of information. 

 



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 39 

 

 

Data sources: 
 Member lists from the networks’ websites. 

Application methodology: 
We count the number of memberships in the networks mentioned above for each country. This 
number is then scored according to Table 5. 
 

Table 5: Conversion of memberships in networks into numerical score 

Number of memberships Score 
No membership 0 

>/= 1 membership 1 

>/= 2 memberships 2 

 
The impact of the targets on the overall rating for the criterion level of ambition is 20%. 
 

2.1.3 Criteria for individual country assessment 

The preceding methodological steps result in a specific ranking order of shortlisted countries. 
This output facilitates the identification of a small number of countries with a high general 
potential and allows for a more detailed assessment which focuses on the specific suitability 
for the purpose of this study. The specific suitability can be described by conditions such as the 
general attractiveness of countries for further global cooperation, the integrity level of rele-
vant activities or plans as well as the existence of agreements in other areas. The evaluation 
of these topics for selected countries is, to the extent possible, based on publically available 
information. Criteria and indicators are rather used in a qualitative than quantitative way. 
The following main indicators are used to derive information for the evaluation of the individ-
ual suitability of countries. 
 
Criterion: General and carbon market specific attractiveness of countries for cooperation 
Under this criterion we understand topics that are not yet covered by other criteria and de-
scribe the general political situation, existing links between countries and regions, regional 
attractiveness and cooperation experiences in other areas. A minimum level of political stabil-
ity seems desirable for piloting innovative new market approaches. Related processes need 
long-term vision and commitment from all participants. Furthermore, established general and 
carbon market related cooperation and trading relations are seen as a suitable indicator for 
the potential acceptance of bilateral agreements as a basis for pilots, and regional proximity 
potentially increases the acceptance of reduction units in emission trading systems or other 
demand generating mechanisms. Since a further objective of the piloting process is to trigger 
additional interest, also from countries or regions outside the EU that operate emission trad-
ing schemes and have a potential demand for credits stemming from those pilots, we also con-
sider specific relationships between potential target and partner countries, whilst relation-
ships to Germany and the EU have the main priority. 
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Criterion: Possibility for global role model status with regards to the environmental integrity 
of generated reduction units 
The objective of pilot activities is to pave the way for others that might take up the idea be-
hind the pilot and multiply its application. Alignment with own ambition levels and ac-
ceptance by other ambitious partner countries requires a high level of environmental integrity 
of the pilot activities. Role model status can be reached by going beyond pure offsetting ap-
proaches and by seriously addressing sustainable development. Pure offsetting describes the 
approach followed by the current CDM and other offsetting schemes in which exactly the same 
amount of emission rights are issued as emissions are avoided. In this way no direct reduction 
of global emission levels is achieved. Approaches that go beyond reduce more emissions with 
project activities as they allow emitting in demanding schemes. Contributions to sustainable 
development are already addressed by the CDM. However, the absence of common metrics and 
procedures to measure the actual contributions lead to substantial underperformance for this 
objective. The establishment of additional quality criteria is therefore essential to reach role 
model status of pilot activities.  
However, it is impossible to determine upfront if target countries will, in the case that a bilat-
eral agreement is negotiated, agree on objectives for co-benefits. Information on previous posi-
tions and activities can however be used as an indication on the general openness for ap-
proaches beyond pure offsetting. We assess in this respect how DNAs consider sustainable 
development during the approval process of CDM projects. Additionally a position, if available, 
with regards to new mechanisms and the general level of visibility at climate negotiations, 
will be assessed.  
 
Other issues 
During the individual country assessment, further issues with relevance for bilateral agree-
ments and sectoral emission reductions based on benchmarks are assessed. These are poten-
tial interactions with national plans for emission trading schemes and potential overlap with 
ongoing sectoral activities. Initial activities for the development of an ETS in the target coun-
tries are generally seen as positive, because they confirm ambition. Most countries are still in 
an early conceptional stage where the development of pilots can contribute to their ambitious 
plans. However, in the case that countries are already close to bringing their system into op-
eration, this is rather considered as a ground for exclusion. Potentially ongoing activities with 
regards to sectoral benchmarks, or activities involving opportunities under Article 11a(5) ETS 
Directive in the target countries, are assessed with regards to their overlap with the activities 
of this project. This might lead to exclusions, or might be considered as positive, if activities 
are supplementary rather than overlapping to this project. 
Once final recommendations for two countries are made we will check the interest of target 
countries in contributing to activities for bilateral agreements and sectoral emission reduc-
tions based on benchmarks. 
 

2.1.4 Criteria for selection of sectors 

The approach for the selection of sectors mainly considers the general importance and the in-
dividual suitability of sectors for the development of benchmarks and for the pilot character of 
the targeted mitigation activities. Generally, sectors with large point sources such as the elec-
tricity and heat production and certain industry sectors are more suitable for the development 
of single benchmarks. Sectors with diverse products, for example the chemical industry, would 
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however require a whole package of benchmarks to consider the different conditions under 
which their various products are produced. Examples provide the allocation benchmarks for 
the EU ETS. Even more challenging is the benchmark development for sectors with smaller 
and dispersed emission sources. Barriers in sectors such as the agricultural, transport and 
buildings sectors result, for example, from difficulties in MRV and difficulties in the distinct 
allocation of emissions to different services. However, exceptions in these sectors also exist 
which allow the development of benchmarks under specific conditions or for specific subsec-
tors.  This is, for example, the case when specific activities, services or products are designed 
in a reproducible way for manifold applications and in distinct boundaries. 
The sectors which we generally take into consideration for our selection process are electricity 
and heat, industry, transport, households and services (including the building sector), agricul-
ture and waste. Important subsectors within the industry category are cement, iron & steel, 
pulp & paper, refineries, chemicals, aluminium or other metals, production of lime and glass.  
As criteria for the selection of sectors we take the following country dependent aspects into 
account: 

 the share of greenhouse gas emissions in the sector compared to overall national emis-
sion levels, 

 available information on trends or projections in sector emissions or respective produc-
tion levels, 

 the structure of the sector (government owned/controlled, monopoly, oligopoly, etc.), 
 available information on reduction potentials in sectors, 
 data availability within the sector, 
 ambition within sectors or inclusion in national plans and 
 existing experiences in sectors with greenhouse gas mitigation programmes. 

Furthermore, aspects should be considered for the selection of sectors which are not always 
specific to the sector situation in individual countries. This includes, on the one hand, the gen-
eral possibility to apply benchmarks and to implement related MRV activities as explained 
with the above described sector characteristics, and on the other hand, the general chance of 
generating further co-benefits which lead to pilot activities with a high overall quality and 
reputation. 
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2.2 Country selection  
According to our stepped approach, we first apply the criteria of exclusion before we rank the 
remaining countries. However, preliminary information about the potential ranking of coun-
tries is already available at this stage. The criteria application which leads to the selection of 
specific countries is visualised in Figure 2. 
 

Figure 2: Criteria application for country selection process 

                 
 
 
The starting point for the selection of countries is the list of 50 upper-middle-income countries 
from the OECD DAC. The list also included overseas territories, which we excluded from our 
assessment due to their varying Kyoto status and the small amount of emissions. As overseas 
territories we excluded Anguilla, Montserrat, St. Helena and Wallis and Futuna. The remain-
ing countries are listed in Table 6. 
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Table 6: List of Upper-Middle-Income Countries, based on (OECD 2012) 

Upper middle income countries and territories 
Albania China Iran, Islamic Rep. Mexico Serbia 

Algeria Colombia Jamaica Montenegro Seychelles 

Antigua and Bar-
buda 

Cook Islands Jordan Namibia South Africa 

Argentina Costa Rica Kazakhstan Nauru St. Kitts-Nevis 

Azerbaijan Cuba Lebanon Niue Suriname 

Belarus Dominica Libya Palau Thailand 

Bosnia and Her-
zegovina 

Dominican Re-
public 

Macedonia Panama Tunisia 

Botswana Ecuador Malaysia Peru Turkey 

Brazil Gabon Maldives Saint Lucia Uruguay 

Chile Grenada Mauritius Saint Vincent and 
the Grenadines 

Venezuela 

 
 

2.2.1 Shortlisting process 

In the shortlisting process we apply the two criteria “global and regional importance” for ex-
clusion of less relevant countries from the detailed analysis.  
 
Global importance 
The first criterion for exclusion is the application of a minimum emission level to account for 
the potential with regards to activities under the scope of this project. We apply the threshold 
of 50 MtCO2e/a (2008 emissions) to the list of remaining countries and exclude the countries 
with lower emission levels. Since this rather simple approach includes methodological limita-
tions and might exclude smaller, but with respect to specific sector promising, countries for 
the further evaluation, we apply a second check of the countries that are excluded based on 
this step. For countries that receive a high ranking for the criteria “Activity” and “Ambition” 
based on preliminary information, we look into the breakdown of emissions per sector. 
33 countries are excluded based on this approach. Among these countries we identify Costa 
Rica and Jordan which rank higher for the criteria “Activity” and “Ambition”. Since Costa Ri-
ca’s emissions (11 MtCO2e) mainly stem from agriculture and forestry (40%) and transport 
(30%) and only to 5% from Industry and to 5% from electricity generation, we do not see a high 
potential for the development of activities based on benchmarks. Jordan’s total emissions 
amount to 22 MtCO2e in 2008 and are allocated to agriculture and forestry (44%), industry 
(8%), transport (14%), electricity and heat generation (30%) and others. We do not consider 
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Jordan further because although industry has a certain share of emissions, it is a small abso-
lute amount and thus presents only little potential for emissions reductions. 
 
Regional importance 
The second criterion for exclusion is a minimum level of regional importance and respective 
leader status for a regional group of countries. Based on the 17 countries that meet the re-
quirements for minimum emission levels we identify at this stage two countries that do not 
provide a minimum level of role model potential and rank low for the “Activity” and “Ambi-
tion” criteria based on preliminary information. These are Iran and Belarus which we exclude 
from further consideration. The remaining 15 countries, as listed in Table 7, represent the 
short list of countries and will be analysed in more detail and ranked with the respective crite-
ria application. 
 

Table 7: Short list after criteria of exclusion 

Short list for ranking 
Algeria Colombia Peru 
Argentina Kazakhstan South Africa 
Brazil Libya Thailand 
Chile Malaysia Turkey 
China Mexico Venezuela 

 
 

2.2.2 Ranking process 

After the application of ranking criteria and respective indicators as described in section 2.1.2, 
we achieve a ranking of the shortlisted countries depending on their general levels of ambition 
and activity. Table 8 provides an overview on the ranking results.  
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Table 8: Ranking results of shortlisted countries 

Shortlisted countries Region 
Chile Latin America 
South Africa Africa 
Mexico Latin America 
Brazil Latin America 
Thailand Asia 
China Asia 
Colombia Latin America 
Peru Latin America 
Argentina Latin America 
Malaysia Asia 
Turkey Europe 
Algeria Africa 
Kazakhstan Asia 
Libya Africa 
Venezuela Latin America 

 
Looking at the top five rated countries, we find three countries from the region Latin-America 
(Chile, Brazil, Mexico), one country from Africa (South Africa) and one from Asia (Thailand). 
With regards to the overall rating, Chile leads the list, closely followed by South Africa, Mexi-
co and Brazil. Thailand is more ambitious than the average of shortlisted countries, but signif-
icantly below the leading four countries. Looking solely at the level of activities, Chile scores 
highest, followed by Mexico and Brazil, which are followed by South Africa and Thailand, who 
have similar scores. Columbia, followed by China and Peru, comprise the following group of 
countries which received similar scores above average for their activity levels. Looking solely 
at the level of ambition, Chile and South Africa lead, followed by Mexico and Brazil and fur-
ther followed by Thailand, China and Argentina. All sub-country groups have similar scores. 
South Africa has the largest gap between activity and ambition within the top five, with con-
siderably higher ambition than activity. 
Chile and South Africa achieve the maximum score for the indicators “renewable and energy 
efficiency targets”, “LEDS activities” and “membership in networks”. Both only have pledged 
emissions reductions rated “medium” by the Climate Action Tracker and thus could have 
scored more for this indicator. Brazil and Mexico also have “medium” rated pledges, but both 
have renewable energy as well as energy efficiency targets in place. Brazil is less engaged in 
LEDS activities, which may partly be a result from their rather advanced state of develop-
ment in comparison to other upper middle income countries. Mexico only engages in one net-
work (LEDS GP), leading to only a medium score for this indicator. 
Chile achieves the best possible scores in all indicators except for the number of GEF funded 
projects related to MRV and the number of greenhouse gas inventories submitted to the UN-
FCCC. Especially worth mentioning is Chile’s involvement in the development of NAMA con-
cepts, which it has taken much further than other countries in this area. As a first conclusion, 
we can say that Chile is by far one of the most active countries, although with small problems 
in their MRV system.  
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Mexico and Brazil both score with a very high number of CDM projects. Furthermore, Mexico 
is pushing the development on NAMAs. Both countries are among the most active concerning 
the submission of national communications and greenhouse gas inventories. 
South Africa has a medium to high score in most indicators. It is involved to a rather small 
extent in the development of CDM projects but lacks consistency in MRV issues expressed in 
the lack of comprehensive greenhouse gas inventories over various years. Thailand, similarly, 
shows high interest in activity and has a large number of registered CDM projects, but lacks a 
consistent MRV framework. 
With both the highest level of activity and ambition, Chile is leading the country ranking, fol-
lowed by South Africa in second place and Mexico in third place. According to our stepped ap-
proach we assess next the individual suitability of the rated countries from the top of the list. 
These are Chile, South Africa and Mexico which cover the two regions Latin-America and Af-
rica.  
 
 

2.2.3 Individual country assessment (Chile, South Africa, Mexico) 

According to the methodology as laid down in section 2.1.3 and the ranking results as present-
ed in section 2.2.2 we individually assess the suitability of the rated countries Chile, South 
Africa and Mexico. 
 
Chile 
General and carbon market specific attractiveness of countries for cooperation 
Chile’s political system is a presidential democracy. Since the return to democracy in the be-
ginning of the 1990s, Chile has been politically stable. Poverty has been successfully fought 
and the economy has grown significantly, but high inequalities in the population remain 
(German Federal Foreign Office 2012). 
Chile is well connected on the South American continent, for example via the Economic Com-
mission for Latin America and the Caribbean which has its headquarters in Santiago de Chile, 
the Southern Common Market and the Andean Community of Nations. It is also a member of 
the Union of South American Nations, which it chaired until 2009 (German Federal Foreign 
Office 2012). Smaller territorial conflicts exist, especially with Bolivia. 
Chile’s economic and political system is market oriented and open to foreign investments and 
cooperation. In the global arena, Chile is active in a large number of organisations, such as the 
UN bodies where it especially focuses on the topics human rights and environment. Other co-
operative activities take place under the framework of financial institutions such as the World 
Trade Organisation, the World Bank and the Inter-American Development Bank, which are 
all represented in Chile. Since 2010, Chile has been member of the OECD, as the second Latin 
American country after Mexico. As a member of the Asia-Pacific Economic Cooperation, Chile 
has also built relationships with Asian countries (German Federal Foreign Office 2012). 
In the area of renewable energy, energy efficiency and climate change, Chile is also well con-
nected. It is for example one of the founding members of IRENA (the International Renewable 
Energy Agency). There are specifically strong links to German institutions through various 
channels, for example with the GIZ (Deutsche Gesellschaft für Internationale Zusammenarbe-
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it), the International Climate Initiative, and initiatives from the German development bank 
KfW (Kreditanstalt für Wiederaufbau) (German Federal Foreign Office 2012). 
Chile has been active as a host country for CDM projects. The first private emissions reduction 
trading platform in Latin America was established in Chile, the “Santiago Climate Ex-
change”4. Reduction units from CDM projects as well as voluntary offset units from the Veri-
fied Carbon Standard and the Gold Standard are traded. 
 
Possibility for global role model status with regards to the environmental integrity of generat-
ed reduction units 
According to statements made under the PMR, Chile believes in the role of market mecha-
nisms to achieve long lasting mitigation objectives and committed to take actions to reduce the 
growth rate of its greenhouse gas emissions by 20% below the BAU scenario by 2020, with 
2007 being the base year. Chile aims to fulfil its pledge with domestic efforts, international 
support and the use of New Market Mechanisms (PMR 2012b).  
The Ministry of Environment acts as DNA for the CDM in Chile. Unfortunately no DNA web-
site exists in Chile on which potential sustainable development criteria for Chile are pub-
lished. A study conducted in the framework of the CDM policy dialogue was also not able to 
assess and evaluate Chilean sustainable development criteria (CDM Policy Dialogue 2012). 
Chile is actively involved in the development of various NAMA concepts and takes over a lead-
ing role compared to other countries in this region. NAMA developments in Chile are also 
supported by the International Climate Initiative of the German Government. The sectoral 
distribution of NAMAs mainly covers the energy supply and the transport sector (NAMA da-
tabase 2013). During NAMA developments key challenges such as alignment of MRV ap-
proaches of institutions and partners are identified. It was also identified that co-benefits 
might include job creation or technology transfer. To facilitate the project management an 
electronic platform for the tracking of the indicators of NAMAs in Chile is currently under 
development. 
 
Other issues 
Chile officially announced under the Partnership for Market Readiness Programme of the 
World Bank to study possibilities to develop a national ETS. The programme will in particular 
support Chile in  

 Preparing for a political decision on the potential implementation of an ETS within the 
energy sector; 

 Capacity-building for regulatory, economic and institutional analyses needed to design 
the energy sector ETS; 

 Design and implementation of a MRV and GHG registry systems. 
While this is seen as clear statement towards an ETS, it does not constitute a decision or 
guarantee for an ETS neither on short nor on longer term. According to an article from Point 
Carbon in April 2012 (Point Carbon 2012), Chile might even refrain from ETS plans. Bilater-
ally supported sectoral activities in the same sectors could contribute as transitional measure 
to the development of an ETS and might fill the potentially longer gap until an ETS is fully 

 

4 See also homepage Santiago Climate Exchange: http://www.scx.cl/  
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operational. Sectoral activities could also be designed in a way to co-exists with an ETS. A 
credited mechanism could, for example, include subsectors and measures not covered by the 
ETS and could potentially provide offsets into the ETS. Convergence between ETS and bilat-
eral sector activities is also a realistic scenario when ETS plans actually lead to a market-
based mechanism which is designed similar to the currently discussed trading option under an 
NMM. 
 
Recommendation/Conclusion  
We evaluate the relation between Chile and Germany in general as very good, and specifically 
in the context of renewable energy, energy efficiency and climate change. The government’s 
strong orientation to liberal markets may also be supportive for activities related to carbon 
markets. 
 
 
South Africa 
General and carbon market specific attractiveness of countries for cooperation 
South Africa’s political system is a presidential democracy with federal elements giving some 
power to provincial governments. Since the end of the Apartheid regime in 1994, South Africa 
has been politically stable and much progress has been made in the area of social reforms 
(German Federal Foreign Office 2012). 
As the biggest African economy in terms of GDP, South Africa has key relationships with oth-
er African nations. Under the Southern African Development Community, it promotes eco-
nomic integration of the Southern African countries. It is also represented in other African 
forums, such as, for example, the African Union. South Africa cooperates with other big 
emerging economies such as India, China and Brazil in topics like international trade and 
climate change and increasingly pushes South-South-cooperation, while still maintaining sta-
ble relationships with Western countries (German Federal Foreign Office 2012). 
With the Trade, Development and Cooperation Agreement, a bilateral agreement which covers 
mainly trade relations, development cooperation and economic cooperation, South Africa has a 
strong link to the EU5. Since 1996, South Africa and Germany biannually participate in the 
German-African bilateral commission, which builds the framework for cooperation between 
the two countries (German Federal Foreign Office 2012). Furthermore a partnership with the 
German government on the development of MRV capacity in South Africa is underway (PMR 
2012a). 
In contrast to most other African countries, South Africa has frequently participated as a host 
country in CDM projects (54 registered projects, as of September 2013). For three of those, 
Germany was involved as investing Annex-I party. In comparison to other African countries, 
South Africa is more attractive for CDM development because of better infrastructure and a 
more stable investment environment. In terms of corruption, South Africa is also perceived as 
more transparent than most other countries in Africa6. 
 

 

5 See: http://europa.eu/legislation_summaries/development/south_africa/r12201_en.htm 
6 Transparency International. Corruption Perceptions Index. http://cpi.transparency.org/cpi2011/results/  
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Possibility for global role model status with regards to the environmental integrity of generat-
ed reduction units 
South Africa is committed to contributing its fair share to the global greenhouse gas mitiga-
tion effort and has aspired to its emissions peaking between 2020 and 2025, remaining stable 
for a decade and declining in absolute terms from around 2035 (Peak, Plateau and Decline). 
South Africa pledged to reduce its emissions by 34% by 2020 and 42% by 2025 below BAU, on 
condition that it receives the necessary finance, technology and support from the international 
community that will allow it to achieve this (PMR 2012a). 
In 2004, South Africa’s DNA already defined advanced sustainable development criteria for 
the CDM approval covering social, economic and environmental dimensions (DNA South Afri-
ca 2004). The detailed set of criteria is published on the DNA’s website and South Africa is one 
of the only countries that also defined provisions for the monitoring of the sustainable devel-
opment impact of projects (CDM Policy Dialogue 2012). 
Few NAMA concepts are known for South Africa, although the South African Renewables Ini-
tiative reached already the implementation stage (NAMA database 2013). NAMAs in South 
Africa are rather called “Flagships” and have a mandatory job creation component. Specific 
interest for South Africa exists in the promotion of greenhouse gas emission reductions 
through renewable energy or energy efficiency programmes for low-income houses. Such activ-
ities could already be observed under the CDM. 
 
Other issues 
South Africa is working on the design of a carbon tax for which the proposed date of imple-
mentation is October 2014. South Africa’s aim is to provide the necessary, credible long term 
price signals to support energy efficient and low carbon alternatives. South Africa is aware 
that it should not set a fixed quantitative limit to carbon emission over the short term, but a 
carbon tax at an appropriate level and phased in over time to the “correct” level will provide a 
strong signal for behavioural change over the medium to long term. Although the exact plan-
ning is uncertain, these activities show South Africa’s willingness to implement mechanisms 
affecting the market (e.g. by developing a domestic offset mechanism that helps firms reduce 
their carbon tax liability) and in this way reduce greenhouse gas emissions (PMR 2012a). 
In 2011, together with other countries South Africa submitted to the Ad Hoc Working Group 
on Long-term Cooperative Action under the Convention its views on the general framework for 
cooperative sectoral approaches and sector specific actions in order to enhance the implemen-
tation of Article 4, paragraph 1(c), of the Convention (UNFCCC 2011c). 
 
Recommendation/Conclusion  
South Africa clearly has a key role on the African continent and shows considerable openness 
to carbon pricing. South Africa has good connections to Germany, and to further big emerging 
economies that might have an ETS operational in the near future and respective demand for 
carbon credits (e.g. China). 
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Mexico  
General and carbon market specific attractiveness of countries for cooperation 
Mexico is a federal republic with 31 states and the federal district around Mexico City. The 
country is politically stable, but has more problems with corruption in comparison with Chile 
and South Africa.7 
With the North American Free Trade Agreement and its admission to the OECD, Mexico has 
opened to and integrated in global activities and markets. The country is active in interna-
tional institutions such as the UN bodies and G20. Its geographic location grants Mexico an 
important role in the integration of Latin America with the northern countries (German Fed-
eral Foreign Office 2012). 
Mexico and Germany have established strong links in various areas. Investments of German 
companies in Mexico are significant, but also on a political level, the countries cooperate. An 
element in the area of climate change is the German-Mexican Climate Alliance, which is de-
signed to help the Mexican government develop and implement its climate protection pro-
gramme (German Federal Foreign Office 2012). Germany and Mexico have furthermore 
signed a Memorandum of Understanding on sustainable development and climate policy in 
2005, which simplifies the cooperation under CDM (BMU 2005). Through the International 
Climate Initiative, Germany also finances various emission reduction projects in Mexico (ICI 
2012). 
California will allow the use of offsets from REDD (Reducing Emissions from Deforestation 
and Forest Degradation) projects originating from the Mexican state of Chiapas. Thus a con-
nection to the Californian ETS already exists. 
 
Possibility for global role model status with regards to the environmental integrity of generat-
ed reduction units 
Mexico is increasingly engaged in the area of climate change, for example by hosting the 
COP16 in Cancún in 2010, putting forward a relatively ambitious pledge and implementing a 
variety of policies in this area (Höhne et al. 2012). It passed its General Law on Climate 
Change (Ley General de Cambio Climático) on April 19th 2012. This new law stipulates man-
datory greenhouse gas emission reductions of 30% compared to business as usual by 2020 and 
a long-term emission reduction target of 50 % below 2000 levels by 2050. The new law also 
specifies that 35% of the country's electricity should come from renewable sources by 2024 and 
requires mandatory reporting by the largest pollutants (Federal Government of Mexico 2012).  
Mexico’s DNA defined advanced criteria for sustainable development contributions of CDM 
projects that cover social, economic and environmental dimensions (CDM Policy Dialogue 
2012). These criteria are published on the DNA’s website (DNA Mexico 2012). 
Two NAMA concepts are listed for Mexico in the NAMA database. One focuses on sustainable 
housing in Mexico and another is based on a Federal Mass Transit Programme (NAMA data-
base 2013).  
In 2012, Mexico, together with further countries, submitted its views on issues related to an 
NMM operating under the guidance and authority of the COP. In this submission Mexico pro-
poses a mechanism that provides a net reduction in the host countries (UNFCCC 2012e).  
 

 

7 Transparency International. Corruption Perceptions Index. http://cpi.transparency.org/cpi2011/results/ 
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Other issues 
The General Law on Climate Change also encourages the establishment of a carbon-trading 
scheme and allows for greenhouse gas emissions regulation in most sectors. In April 2012, the 
law was just approved and shortly afterwards, in July 2012, a change in government took 
place. Thus the development of the ETS will to a large extent depend upon how the newly 
elected government decides to go ahead with the implementation of the law. It has been sig-
nalled that the ETS is currently difficult to implement, but that sectoral initiatives, also based 
on NAMAs, could be used to prepare certain sectors and pave the way for an ETS as the long-
term aim. NAMAs are used as a transitory approach to a sectoral trading scheme. Mexico has 
established a NAMA office which is also responsible for capacity building on MRV. A national 
registry for domestic measures is under development. The approaches taken aim at retaining 
control on mitigation actions at the domestic level, avoid double counting and create sustaina-
bility. 
 
Recommendation/Conclusion  
Mexico is characterised by its high activity and ambition level and has close connections to 
Germany in various areas. It furthermore qualifies to connect to North American demand 
markets such as the Californian ETS. General tendency for sectoral activities could be identi-
fied while it is difficult to judge if this constitutes a hindrance or an advantage in the context 
of this project. 
 

2.3 Sector selection 
All three shortlisted countries as described in the previous section show positive conditions for 
the continuation of activities under this project. We have not identified reasons for the exclu-
sion of any of these countries at this stage. In this section we therefore assess the feasibility of 
individual sectors from Chile and South Africa for the objectives of this project. Only in the 
case that no suitable sector can be identified or countries signal having no interest in coopera-
tion, we will at a later point in time look into Mexico, which serves as a back-up candidate in 
the following project steps.  
 

2.3.1 Sector considerations for Chile 

In Chile, greenhouse gas emissions are distributed to the different sectors as shown in Figure 
3. Total emissions in 2008 excluding emissions from LULUCF were 89 MtCO2e, according to 
Hagemann et al. (2011) (According to the EDGAR database, Chile’s total emissions were 
106 MtCO2e in 2008 (European Commission 2011)). The sectors with the highest emissions 
are, in this order, electricity and heat, transport, agriculture and industry. The households, 
services and waste sectors account for only minor shares of the overall emissions. The electric-
ity and heat sector includes greenhouse gases resulting from the transformation of energy in 
the energy supply sector, namely power and heat plants. Emissions resulting from electricity 
and heat consumption in demand sectors are thus accounted for here. The sector also covers 
fugitive emissions from the production of fossil fuels, mainly oil and gas. 
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Figure 3: Chile - distribution of emissions to sectors in 2008, excl. LULUCF 

 
Source: Data as compiled for “Factors Underpinning Future Actions Factsheets” (Hage-

mann et al. 2011) 
 
In Chile, the share of fugitive emissions is small, representing only 2% of the total national 
emissions (UNFCCC 2012c). The remaining emissions from the energy sector relate to fuel 
combustion. The industrial sector includes energy related greenhouse gases emitted directly 
on site and process emissions (7% of total emissions in 2006) (UNFCCC 2012c). 
 
Electricity and heat supply in Chile 
Chile’s electricity supply today is dominated by gas and hydro power plants. To decrease de-
pendence on gas imports, especially from Argentina, Chile is exploring the domestic coal re-
serves and plans construction of new coal fired power plants. According to O’Ryan et al. 
(2010), the Chilean coal power plant capacity will increase to roughly 10 GW in 2020 and to 
roughly 20 GW in 2030, in comparison to the current capacity of less than 5 GW. Under this 
scenario 52% of the total capacity will be served by coal in 2030 (today less than 20%), leading 
to an increase of carbon intensity from 0.26 to 0.47 tCO2e/MWh (O'Ryan et al. 2010). 
These prospects bear significant mitigation potential, if the large share of coal was to be re-
placed by clean energies. In terms of emission reductions, O’Ryan at al. identify a total mitiga-
tion potential of 36.6 MtCO2e/a in 2030 (O'Ryan et al. 2010) through use of unconventional 
renewable energy, hydro energy, carbon capture and storage, and nuclear energy.  
Chile has vast potential for renewable energies: There is huge solar irradiation mainly in the 
north (Atacama Desert), significant wind energy available along the coast as well as in the 
south (Patagonia), and geothermal potential due to high volcanic activities in some of the An-
des’ regions (Woodhouse 2011). 
To decrease the dependency on energy imports, Chile also supports renewable energy. With 
the law no. 20.257 in 2008, Chile requires all electricity companies with more than 200 MW to 
have a share of at least 5% of renewable energy in their sales (Government of Chile 2008). 
This percentage will increase starting in 2014 by 0.5ppts per year until 2024. 
Chile has various CDM projects in the energy supply sector, especially in the area of hydro 
power and wind energy (UNFCCC 2012b). It is furthermore developing a NAMA in the area of 
renewable electricity generation in the industry sector (NAMA database 2013).  
 



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 53 

 

 

Industry in Chile 
Chile’s industry is dominated by large mining activities mainly located in the north of the 
country. Other important industrial areas are the food processing industry, the iron and steel 
industry and the paper and pulp sector. These subsectors are analysed in more detail in the 
paragraphs below. Other industrial sectors, theoretically interesting for a benchmark such as 
production of aluminium or the cement sector, are smaller in terms of economic importance 
and to a certain extent in terms of greenhouse gas emissions. Also, the number of only three 
oil refineries might be too small to serve as reference group for the development of suitable 
benchmarks. 
Chile has five registered CDM projects in the industrial sector, of which most are related to 
waste projects (UNFCCC 2012b) and several NAMA feasibility studies in the area of energy 
efficiency in different industrial subsectors (mining and cement industry) (NAMA database 
2013).  
The distribution of the final energy consumption in Chile’s industry among various subsectors 
is illustrated in Figure 4. Roughly half of the energy is consumed by the mining sector, of 
which about 50% relate to copper (O'Ryan et al. 2010). 27% of industrial energy consumption 
is from non-specified industries, which includes, beside others, the food processing industry. 
15% of industrial final energy is consumed by the pulp and paper sector. 
According to O’Ryan et al., the emissions mitigation potential in the total industrial sector is 
15 MtCO2e/a in 2030 for direct emissions and another 17 MtCO2e/a in 2030 resulting from 
decrease of electricity use through efficiency measures in the industry (O'Ryan et al. 2010).  
 

Figure 4:  Distribution of final energy consumption in the industry in Chile in 2010 

 
 
Mining industry 
Chile is the biggest producer of copper worldwide. The metal is extracted mainly in the north-
ern part of the country (Government of Chile 2011). It also consumed more than half of the 
industrial energy demand in 2010 (IEA 2012b). Another important mining product is saltpe-
tre. According to POCH Ambiental (2010), the copper mining industry is the biggest single 
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industrial emitter of greenhouse gases with 5.6% of total national emissions in 2006, excluding 
electricity related emissions.  
In terms of energy and emission reductions the sector is supported by the Chilean Copper 
Commission under the Ministry of Mining and the National Energy Efficiency Programme. 
The Commission collects and publishes energy consumption and emissions data from compa-
nies related to the copper industry. The National Energy Efficiency Programme established 
the Mining Energy Efficiency Working Group in 2006, which has the objective to promote en-
ergy efficiency and management and the exchange of experiences in the sector regarding these 
issues (Government of Chile 2011).  
The MAPS project identified emission reduction potentials of 4.7 MtCO2e in 2020 for the cop-
per mining sector (Sanhueza 2011). A study by POCH Ambiental depicts a similar result with 
an expected potential of 5.1 – 5.2 MtCO2e in 2020. Because of its great importance to the Chil-
ean industry, information and data on this sector is abundantly available. 
Pulp and paper industry 
Chile is South America’s second biggest pulp and paper producer after Brazil. With Chile’s 
large forest areas in the south of the country, it has large resources available. This sector con-
sumes 15% of final energy of the Chilean industry. According to POCH Ambiental (2010), it 
emitted approximately 1.4% of total national emissions in 2006, excluding electricity related 
emissions. 
Unfortunately, little sector specific information is publically available. In the most relevant 
literature, the sector is not named explicitly as a point of attention when talking about effi-
ciency improvements (compare for example (Government of Chile 2011) and (O'Ryan et al. 
2010)). Within the scope of this project it is therefore not possible to assess in more detail dif-
ferent mitigation possibilities in this area. 
Food processing industry 
Another important part of the Chilean industry is the food processing industry. On the one 
hand, increased purchasing power of the population has led to a rising internal demand; on 
the other hand the government also aims to diversify the economy by creating a second pillar 
besides the mining industry. The food processing industry is based on Chile’s agricultural re-
sources and mainly produces fruit, wine, poultry, pork, beef and salmon (Herrera and Lopez 
2009). 
Because of the diversity of the sector, the application of a benchmark to the complete sector is 
not feasible. Treating each subsector individually would lead to high efforts in the develop-
ment and implementation of a benchmark and data collection and not cover a relevant share 
of emissions. In statistics, this sector is furthermore combined with various others, making it 
difficult to quantitatively depict shares of emissions, energy consumption or potentials.  
 
Recommendation/Conclusion  
The assessment of the Chilean sector situation shows that mainly the electricity and heat sec-
tor as well as the mining industry (copper) are most suitable for further considerations in this 
research. Both sectors have rather good data availability and are prioritised in national activi-
ties. The prospects for the power sector additionally create some urgency for activities that 
contribute to a long term positive transformation. Due to the absence of major grid connec-
tions abroad, the Chilean grid can also be considered as a closed system within its boundaries. 
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2.3.2 Sector considerations for South Africa 

In South Africa, greenhouse gas emissions are distributed to the different sectors as shown in 
Figure 5. In 2008, the total emissions excluding emissions from LULUCF were 482 MtCO2e 
according to Hagemann et al. (2011) (According to the EDGAR database, South Africa’s total 
emissions were 450 MtCO2e in 2008 (European Commission 2011)). The sectors with the high-
est emissions is by far the energy supply sector (electricity and heat), emitting almost half of 
South Africa’s emissions in 2008. The second biggest sector in terms of direct emissions is the 
industrial sector (18%), followed by transport (13%). 
The industrial sector furthermore is responsible for a large share of electricity related emis-
sions. The building sector’s direct emissions contribute with 8%, but also in this case, electrici-
ty related emissions need to be added to reflect potentials in this area. The industrial sector 
consumed more than 50% of electricity in 2008, the buildings sector roughly 33%. 
 

Figure 5: South Africa - distribution of emissions to sectors in 2008, excl. LULUCF 

 
Source: Data as compiled for “Factors Underpinning Future Actions Factsheets” (Hage-

mann et al. 2011) 
 
In South Africa, fugitive emissions contribute with a relevant share to the total; according to 
South Africa’s 2nd National Communication, in the year 2000, almost 20% of total national 
emissions were fugitives (DEA 2011). This reflects South Africa’s high activities in the extrac-
tion of coal as well as large refining capacities. The industrial sector includes energy related 
greenhouse gases emitted directly on site and process emissions (7% of total emissions in 
2000) (DEA 2011). 
 
Electricity and heat 
South Africa’s electricity today depends drastically on coal, which is produced domestically. 
This high share of a relatively carbon intensive fuel results in emissions per unit of electricity 
generated of 835 gCO2/kWh in 2008 (the world average was 502 gCO2/kWh in 2008) (IEA 
2010).  
The sector has a monopolistic structure, with the company Eskom generating more than 95% 
of the electricity in the country (Bolscher et al. 2012).  
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According to Winkler (2007), there is substantial reduction potential in this area. The study 
names a reduction potential of roughly 60 MtCO2e in 2030 resulting from the use of renewable 
energy resources. Furthermore, there is further potential of roughly 40 MtCO2e/a in 2030 re-
sulting from the application of nuclear power technologies and smaller reduction possibilities 
in increasing the efficiency of coal fired power plants and carbon capture and storage. 
South Africa supports renewable energy in its policy making, for example by implementing a 
feed-in tariff for renewable energy in 2009. However, there are many barriers besides the price 
for renewable energy that prevent a quick increase of renewable capacities, such as for exam-
ple a lack in infrastructure (Höhne et al. 2012). 
South Africa has a number of CDM projects in the electricity sector, all in the area of renewa-
ble energy (UNFCCC 2012b). Under the South African Renewables Initiative, it has also pro-
posed one NAMA (respectively “flagship”) focusing on the scaling-up of renewable energy 
(NAMA database 2013). 
 
Industry 
South Africa’s industry relies heavily on mining activities, producing different minerals in-
cluding gold, platinum-group metals, diamonds and coal. Other key industrial sectors are the 
clothing and textiles industry as well as the automotive sector (Government of South Africa 
2012). South Africa has six refineries, of which four are for crude oil, one for coal and gas and 
another one only for gas (South African Petroleum Industry Association 2012).  
In its White Paper on Climate Change, South Africa recognises energy efficiency improve-
ments as one of the important areas for greenhouse gas mitigation in the mid-term (Govern-
ment of South Africa 2011). Furthermore, it has set targets for emission reductions for differ-
ent subsectors: An improvement in energy intensity of 1% per year for the Iron and Steel in-
dustry and the chemical and petrochemical industries, 10% reduction below BAU for mining 
in 2015, and an improvement in energy intensity of 2% per year for the paper and pulp and 
printing industries and the cement sector. 
In the industrial sector, South Africa has nine registered CDM projects (UNFCCC 2012b). 
There are various projects related to reduction of emissions from landfills, several for reduc-
tion of N2O in the chemical industry, two supporting a fuel switch in industrial plants and one 
to reduce methane emissions from a gold mine. There are no NAMA activities (respectively 
“flagship” activities) known in the industry (NAMA database 2013). 
According to Winkler (2007), energy efficiency improvements in industrial processes repre-
sents one of the largest single sources of mitigation potential in South Africa, with possible 
reductions of approximately 100 MtCO2/a in 2030. This number includes emission reductions 
resulting from decreasing electricity consumption, which are part of “electricity and heat” in 
Figure 5. However, the measures applied to achieve these reductions refer directly to the in-
dustrial sector, some examples being improvement of boilers and steam systems, compressed 
air, heating, ventilation and air conditioning and pumping. The mitigation potentials are not 
broken down by subsector. 
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Figure 6: Distribution of final energy consumption in the industry in South Africa in 2008 

 
 
Coal mining 
South Africa’s coal mining industry is a key economic sector. Coal is the most important pri-
mary energy carrier. It is mainly used for electricity generation, but also for production of liq-
uid fuels. About a third of the production is exported (DEA 2011).  
Additional to the greenhouse gases emitted during combustion of coal, the mining process 
leads to a substantial amount of methane emissions from venting the mines. The potential for 
reduction of methane emissions from venting and using the methane as a fuel has a potential 
of up to 45 MtCO2e/a according to Gouvello et al. (2008). 
 
Buildings 
The building sector in South Africa varies greatly between socio-economic groups leading “to a 
wide range of energy consumption per house, as well as a significant difference in appliances – 
and hence, energy carrier employed” (Winkler and van Es 2007). However, the low income 
housing sector might provide specific conditions suitable for benchmark-based pilot activities. 
This sector is in the focus of governmental action, and provides most potential for co-benefits. 
South Africa today lacks about 2 million units of adequate shelter (Government of 
South Africa and Department of Human Settlements 2010). Since 1994, South Africa’s gov-
ernment has worked on improving the housing situation of low and middle income households. 
The document A New Housing Policy and Strategy for South Africa set the basis for future 
housing policies, with the target to establish “a permanent residential structure with secure 
tenure, ensuring privacy and providing adequate protection against the elements” and to pro-
vide access to water, electricity and sanitation services (Government of South Africa 1994). 
The breaking new ground plan from 2004 mentions social housing as a fundamental part of 
the strategy (Government of South Africa 2004). 
The various targets can be combined and extended by including efficient and low-carbon tech-
nologies in the government programmes. Several projects and studies are looking into sus-
tainable low income housing already. There is for example the Sustainable Settlements Facili-
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ty managed by South South North in cooperation with the Development Bank of Southern 
Africa and with funding from KfW. The project is based on the first South Africa CDM project, 
the Kuyasa CDM project, which supported the retrofitting of 2,300 houses with solar thermal 
water heater, insulated ceilings and energy efficient lighting8. The Sustainable Settlements 
Facility is attempting to scale up the Kuyasa CDM project9. 
 
Recommendation/Conclusion 
The assessment of the sector situation in South Africa shows that the coal dominated electrici-
ty and heat sector as well as the mining industry seem most suitable for further considera-
tions in this research. The electricity sector might however suffer from its monopolistic struc-
ture for the development of benchmarks. Alternatively the low income housing sector might 
provide suitable conditions emphasising the pilot character of this research and its considera-
ble potential for further co-benefits. 
 

2.3.3 Actual choice of sectors 

For the development of concepts for sectoral benchmarks which will provide the basis for cred-
ited pilot activities we recommend the selection of the electricity sector in Chile and the build-
ings sector in South Africa with a special focus on low income housings. Both sectors are struc-
tured very differently and may provide therefore two good showcases on how benchmarking 
concepts for bilaterally designed approaches could be applied. They have different barriers and 
opportunities and might even have a connection when electricity consumption in the building 
sector is considerably reduced through activity within the envisaged mechanism. Also, with 
regards to the CDM, both sectors have a different track record. Facilitated by the concept and 
a structured calculation tool for grid emission factors, renewable electricity projects are widely 
developed, while the building sector remained underrepresented in the CDM despite existing 
methodologies. 
The alternative choice of any industrial subsector for which considerable direct emissions exist 
and a benchmark development is feasible is generally possible but would probably not lead to 
new conceptual knowledge. Since these sectors are covered by the EU ETS allocation bench-
marks and the envisaged mechanism builds on Article 11a (5) of the EU ETS Directive, major 
deviations from concepts as used in the EU ETS might not be meaningful. This might espe-
cially become evident by the wording used in Paragraph (6) of the Article 11a which already 
refers to the allocation benchmarks. The actual benchmark level might deviate but is rather a 
political agreement than a technical decision. Moreover, the data availability and collection in 
industrial subsectors often suffer from confidentiality concerns of companies. These barriers 
do, in the majority of cases, not exist in the electricity and the buildings sector.  
Finally, it needs to be noted that this recommendation is based on the knowledge available at 
the time of analysis. The reasons as presented further above might change over time and dur-
ing the rather long duration of this research study. The selection of sectors and countries is 
made for the following parts of this research work and can’t be changed anymore even if new 
information might become available which would justify a different choice. 
 

 

8 See: http://www.kuyasacdm.co.za/  
9 See: http://www.southsouthnorth.org/sustainable-settlements-facility-ssf/  
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3 Benchmark concept development 
After completion of the selection of target countries and sectors we focus in the next step on 
the development of concepts for sectoral reference levels based on benchmark approaches. The 
definition of reference levels provide the basis for credited pilot activities based on bilateral 
agreements. In the following sections we first give general information on the concept of 
benchmarking with a focus on its opportunities and barriers (cf. section 3.1). Thereafter, in 
section 3.2, we will briefly describe the existing benchmarking approaches which are applied 
mainly in the CDM and the EU ETS, and which could serve as examples and starting points 
for the development of sectoral benchmark concepts for the selected target sectors. In section 0 
we develop actual benchmark concept approaches for the target sectors, followed by recom-
mendations for further actions. 
 

3.1 The benchmarking approach in a nutshell10 
The concept of benchmarking is generally defined as the comparison of performance levels 
against selected peers based on a set of criteria. It allows for an assessment of the relative per-
formance of the benchmarked activity or entity. The purpose of benchmarking is to provide for 
an objective picture of one´s own performance. Benchmarking, if done properly, increases the 
objectivity of an evaluation, especially if it can be based on a quantifiable criterion. As such, it 
often replaces subjective assumptions about performance. Figure 7 illustrates the potential 
result of an assessment using the concept of benchmarks. 
 

Figure 7: Benchmarking and performance levels 

   
 
Evaluations based on benchmarking are often used as a management tool within larger im-
provement processes. Benchmarking can either be a static or dynamic process. As a static pro-
cess, it is implemented once while the dynamic approach requires continuous processes with 
periodical reviews. The dynamic approach of benchmarking has multiple advantages, such as 
leading to a deeper and continuous analysis and allowing for periodical updates of the envis-
aged performance targets. This is especially true regarding rates of improvement (in % per 

 

10 This subchapter is based on Jung et al. (2008). 
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year) and objective assessments of results of implemented measures. The key steps in bench-
marking approaches are shown in Figure 8. Dynamic benchmarking continuously repeats the 
steps (4) to (5).  
 

Figure 8: Key steps of benchmarking approaches 

         
 
Since benchmarking is also a useful tool for comparing the performance of plants, with re-
gards to greenhouse gas emission levels for example, it can be applied in the carbon markets 
and some examples already exist (e.g. the EU ETS allocation for the third trading period or 
selected CDM methodologies). Generally, the number of fields to which benchmarking could 
potentially be applied is large. Benchmarking can be applied to energy-related greenhouse gas 
emissions (e.g. power generation) and non-energy-related greenhouse gas emissions (e.g. PFC 
emissions in the production of aluminium). Benchmarking can be used at almost any func-
tional level. With regards to energy use it might, for example, be used to compare sources of 
energy, their efficiency of transportation, the conversion, or their final use. Existing CDM 
benchmarking methodologies have also been applied to the efficiency of power generation from 
specific fossil fuels (e.g. methodologies for efficient coal power plants). Practically, other sec-
tors such as building or transportation could also benefit from approaches based on bench-
marking. 
In practical application, however, benchmarking has its opportunities and barriers. We there-
fore describe in the following section some of the key steps of benchmarking approaches as 
listed in Figure 8. 
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(1) Definition of the system boundary 
One of the main challenges in using benchmarking approaches is the definition of the system 
boundary. The system boundary defines activities, or production phases for example, which 
are considered in the benchmark. Benchmarking can encompass single technologies, activities 
or services, partial production processes, or the entire production chain. When the benchmark-
ing criterion is the amount of emitted greenhouse gases, the decision on the system boundary, 
might for example take account of whether to include transport emissions, the heating of office 
buildings, or to only focus on a certain part of the production process. 
Benchmarks defined for very large system boundaries will be able to capture much more re-
duction potential than the ones defined for narrow system boundaries. In turn, emission-
reduction projects combining several measures (e.g. efficient motors and drives, efficiency at 
small-scale components, electricity savings and management, waste-heat recovery, good prac-
tices and management, preventive maintenance) can be implemented at a much lower trans-
action cost than those taken individually. As such, larger system boundaries might be an ad-
vantage. 
Large system boundaries lead to the maximum inclusion of elements in one major unit. In this 
case the interaction of the sub-components of the system does not need to be treated as a leak-
age, as it only influences the system itself. This means that the effect of these interactions will 
be captured by the global indicators for the whole system, thus reducing the monitoring for 
external leakages. In turn, in some cases a broader system boundary can lead to a reduced 
need for monitoring. However, for certain technologies or sectors, large system boundaries 
might not be feasible due to a high heterogeneity of the production process.  
The choice of system boundaries will ultimately be based upon the expert judgement with the 
main goal of avoiding possible perverse incentives. Perverse incentives due to the system 
boundaries might arise from diverted energy exports leaving the system boundary. An indus-
try could, for example, choose to stop energy exports to a district heating network and instead 
use the low temperature heat with a very low efficiency for its plant. While greenhouse gas 
emissions would slightly decrease within the system boundaries, they would globally increase. 
However, for the operator of the plants, this would be beneficial, as greenhouse gas savings 
beyond the system boundary are not accounted for. 
 
(2) Identification of the key performance indicator 
The key area to improve for entities participating in a benchmark is the climate impact for a 
defined function (product or service). In turn, the performance related to climate change can 
be defined by the following formula:  
 

  
 
This performance is the ratio between the climate impact of a certain activity (e.g., emission of 
certain greenhouse gases) and the function provided by this activity (e.g., the production of 
certain goods or services). Both the function which is to be benchmarked as well as its climate 
impact must be defined and quantified. A ratio between both (such as the energy or emission 
intensity) can provide a performance indicator which can be used to compare peers inde-
pendently from certain parameters such as their size or the process used.  
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A comparison against peers implies that entities have a common function which makes them 
comparable (e.g., production of electricity, production of crude steel, conversion of electricity 
into light, etc.). Another criterion to assess this comparability is the possibility to be substitut-
ed for other entities. A good comparability further requires that the input, output (product or 
service), and local parameters are either the same or do not matter. For example, recycled 
steel does not have the same input as primary steel. In turn, if no further steel scraps are 
available, it cannot be substituted for primary steel. This points out a limited comparability in 
this case.  
Ideally, goods compared would be commodities. This means that they are technically entirely 
identical and are only differentiated by the price. This is, however, in reality often not the case 
and additional parameters might be needed to apply some corrections. Aluminium and base 
load electricity, for example, correspond well to the definition of a commodity. Services in the 
building sector on the other hand are diversified in a large amount of different services further 
highly differentiated by their quality. The decision about a product or service depends in turn 
very much on the homogeneity and their comparability via benchmarks. Using the example of 
paper production, choices for the denominator of the benchmark could be tonnes of paper, in-
dependently of the quality of the paper, tonnes of paper differentiated by paper types, or 
tonnes of paper differentiated by certain parameters (e.g., thickness of paper).  
For the numerator, the climate impact of a specific function can be based on the energy use, 
the CO2 emissions, or all associated greenhouse gases. This will largely depend on the function 
which has to be benchmarked. A key choice to make when deciding on how to quantify the 
climate impact is the inclusion or the benchmark of the indirect greenhouse gases, such as the 
ones caused by the upstream and downstream transportation of goods, people, and energy. 
The decision taken at this step is largely influenced by and not clearly separable from the def-
inition of the system boundary selected for the benchmark. The choices of the elements to be 
measured will be done according to their relevance and their feasibility. 
A broader coverage will, of course, lead to a more precise benchmarking of the greenhouse 
gases’ impact on the activity. Nevertheless, an increased complexity might defeat the purpose 
of simplification through benchmarking. An expert judgement is needed to decide on which 
elements to include in the approach. In the case of heavy industries such as cement, steel, and 
aluminium or paper, indirect emissions represent a major source of emissions and should thus 
be included, in other sectors or for specific services exclusion could be justified. 
The data availability in the selected sector in particular might be an important criterion when 
selecting the metric. Several sectors have very low or inaccurate reporting of their greenhouse 
gas impact. Numerous sectors have not yet even defined metrics on which their performance 
can be judged, thus limiting the development of benchmarks. In order to create benchmarks, 
an agreement needs to be reached across the sector about which metrics to use or about a neu-
tral third party to decide on them. Such a decision about which metrics to use is generally 
highly political, as specific interests among competitors lead to divergent interest about the 
metrics to be used. 
Once all the criteria for the comparison have been clearly defined and the metrics selected, the 
performance can be quantified in units. Examples for metrics to be used are the greenhouse 
gas intensity of power production (CO2e/kWh), the greenhouse gases intensity in buildings 
(CO2e/m²), or product-specific intensities in heavy industries (e.g., CO2/t cement, GHG emis-
sions/t steel). 
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(3) Selection of peers for comparison 
The selection of peers for comparison, step (3), will significantly influence the relative perfor-
mance of the benchmarked entities. The following parameters can be used when determining 
the peers for comparison: 

 age (also new plants vs. retrofit) 
 scale (e.g., plants over 100 MW; 200 t per day; buildings over 5,000 m²) 
 local parameters (e.g., local biomass availability, local quality of raw materials) 
 geographic scope (e.g., only plants in a country or specific province) 
 functional parameters (e.g., production of primary goods vs. recycling or both) 
 input (e.g., fuel input and raw materials with differentiated qualities) 

In most cases, the choice of entities to compare against is limited by the availability of data in 
the selected sector. A common solution is to use some of the listed parameters to limit the data 
collection to good performers. This preserves the environmental integrity of the methodology 
and reduces the work needed for data collection. This is, for example, already done in the pow-
er sector, where fossil power plants can be benchmarked against identified, new large plants 
all over the world.  
It is also likely that a smaller geographic scope will be selected if regional parameters have a 
strong influence on the benchmark. This is, for example, the case regarding the availability of 
biomass, which shows very strong disparities worldwide. Thus, for example, power generation 
in regions without sufficient biomass might have higher CO2 emissions. They will also not be 
able to switch to this alternative fuel to the same extent as power generation located in a re-
gion with abundant biomass supply. Another strong example is regions with different average 
temperature levels. The comparisons of services provided in buildings (e.g. specific indoor 
temperature levels) on an international level would be unfair if regional or geographical pa-
rameters are ignored. 
 
(4) Data collection of peers for comparison 
Regarding the collection of data for benchmarking, a first essential step is to have uniform 
reporting across the sector, which will allow for fair comparison. Ideally, the metrics agreed on 
should be measured and/or monitored in a similar way according to an open and neutral pro-
cedure agreed upon. This reporting should also include, when needed, indicators for local pa-
rameters such as the grid emission factor for most industries or the degree of the day’s tem-
perature difference for buildings. For several sectors the reporting is still the main barrier to 
benchmarking and the availability of data will be discussed in following sections. Most of the 
time, peers for comparison might be competitors. For this reason, the collection of the data and 
its management can be a highly sensitive issue, as the greenhouse gas emission intensity re-
ported as well as other indicators might be highly sensitive market intelligence data. For data 
collection, the set-up and involvement of independent institutional structures is therefore ra-
ther important. Some existing benchmarking initiatives have solved this via their industry 
associations in collaboration with independent institutions. A good example is the WBCSD 
Cement Sustainability Initiate (CSI) together with the World Resource Institute, who for sev-
eral years have already received reported data on a plant-by-plant basis and derive key indi-
cators from that data while keeping the confidentiality of individual reported data. 
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(5) Measurement of own current performance  
Monitoring and reporting of one’s own performance has to be coherent with the methodology 
and procedures used for the data collection of peers for comparison. Therefore, the develop-
ment of rules for monitoring and reporting of the data used for the benchmark has to be devel-
oped hand-in-hand with the one used for the measurement of one’s own performance. 
 
(6) Definition of the benchmark level (stringency) 
There are several approaches that can be used to select the benchmark levels. The following 
overview gives some examples: 
 
Average level: represents the average perfor-
mance of the selected entities 
 
 
 
 
 
 
 
 
 
Best available level: The selected level corre-
sponds to a plant with all best components and 
best practices which could nowadays be 
achieved. This requires the calculation of a vir-
tual best plant, which is very arguable.  
 
 
 
 
Best achieved level: Unlike the “best available 
level”, it corresponds to a demonstrated level at 
an existing plant. 
 
 
 
 
 

 

Best achieved level 

0% 100% 
Cumulated production  

Specific GHG emissions 
(CO2e/ t) 

Figure 9: Approaches to define the benchmark 
level 
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Top percentile based: A top percentile approach 
selects the level of performance of a certain per-
centile of the cumulated production capacity. By 
doing this, the intention is to be able to select a 
level considered to be balanced or suited to the 
assigned objective.  
 
 
 
 
 
Hybrid models: A top percentile model only re-
flects the level of emissions of a certain interval 
or level of performance, for example, best 20th 
percentile, average of the best 20th percentile, 
second decile (from best 10th to the best 20th 
percentile), etc. Hybrid models instead can use 
several weighted intervals instead (e.g., 50% of 
the first decile + 50% of the least performing 
50%). Such a model, if accepted, is able to take 
into account both the achievable level of emis-
sions of best plants and the distribution of the 
curve for the least efficient plants. This is, how-
ever, highly arguable for the additionality if no 
barriers exist in implementing the most efficient 
technology. 
 
Most sectors constantly improve their performance. An update of the dataset is likely to show 
an increased performance level. The benchmark level as previously seen is likely to have been 
set as a relative performance compared to peers. Without an update of the performance level, 
the benchmark will stay at the same absolute level of stringency (e.g., tCO2/t product). This 
means, however, that the level of performance as x percentile of the cumulative production 
probably decreased as technologies and practices improved (relative performance). Thus, the 
relative performance of the benchmarking can only be maintained through a regular update of 
the data. It might be appropriate in most cases to establish a dynamic benchmark with regu-
lar updates of the data. 
Another innovation possible with dynamic benchmarking is the possibility to use an improve-
ment ratio for a certain industry on a certain geographic scope. In turn, it is possible, for ex-
ample, to say that for a given sector, the rate of autonomous improvement for the energy effi-
ciency or the recycling is of x% per year. This improvement ratio can be measured (ex-post), 
assumed for a given sector (ex-ante) or even chosen on an arbitrary basis, depending on the 
climate goals that a sector has to achieve. Such a rate can be used in a methodology to estab-
lish another baseline scenario, for a plant for example, under which it would improve at a rate 
comparable to other plants in the region. In turn, the baseline can be taken as the lowest of: 

       Best 25th percentile 

0% 100% 25% 

Cumulated production  

Specific GHG emissions 
(CO2e/ t) 

0% 100% 10% 50% 

Average 50% least 
performant 

Best 10th 
decile 

Cumulated production  

Specific GHG emissions 
(CO2e/ t) 
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 one’s own plant-based historical data corrected with improvement ratio in the re-

gion, 
 the production of the same good in the region by the plant at the xth best percentile. 

As both of these options generally lead to an absolute increase of the stringency of the baseline 
over time, the approach gets to a level where there is no further improvement possible.  
Actual decisions on the stringency level of a benchmark are in any case very challenging. A 
too-stringent baseline will eliminate incentives for project developers, while a loose baseline 
leads to the creation of CERs which are not backed by real emission reductions. When bench-
mark concepts are applied based on bilateral or multilateral agreements with relation to the 
carbon markets, the final decision on the benchmark setting approach and the actual strin-
gency level is also a political decision based on agreements. The introduced methodological 
options can however support this decision and provide a kind of toolbox for the decisions mak-
ers.  
 

3.2 Existing experiences with benchmarks 
Creating a benchmark or a standardised sector-wide baseline is a difficult exercise for the 
multiple reasons quoted, especially the availability of data and standardised procedures for 
monitoring and reporting. In the following section, we will therefore look at the availability of 
benchmarking approaches which are already applied primarily in the CDM and the EU ETS, 
and which could serve as good examples to derive an approach suitable for bilateral agree-
ments and sectoral emission reductions based on benchmarks. 
 

3.2.1 Benchmarks in the Clean Development Mechanism 

The baseline determination for CDM projects generally follows a project-by-project approach. 
This results in resource-intensive and lengthy approval processes with potential for incon-
sistent treatment of project activities. Against this background, the use of benchmarking and 
general standardisation approaches in the CDM has been discussed since the invention of the 
CDM. The discussions are led by the trade-off between advantages such as increased simplici-
ty and reduced transaction costs against the fear that decisions taken on a level of a larger 
group might support projects that would have been excluded if decisions are made on a pro-
ject-by-project level.  
However, paragraph 48 of the CDM’s modalities and procedures already opened the oppor-
tunity to use benchmarking in the calculation of CDM baselines (UNFCCC 2006). It considers 
three different approaches for setting the baseline: 

a) Existing actual or historical emissions, as applicable;  
b) Emissions from a technology that represents an economically attractive course of ac-

tion, taking into account barriers to investment; 
c) The average emissions of similar project activities undertaken in the previous five 

years, in similar social, economic, environmental, and technological circumstances, and 
whose performance is among the top 20% of their category.  

However, approach c) is used only rarely due to barriers which may be summarised as: 
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 The stringency implied by using an average of similar projects in the top 20th percen-
tile. The applicability of this option is in turn very limited and is expected to be viable 
only for large projects applying a better performing technology than this stringent 
baseline (e.g., a greenfield plant applying the best available technology in a sector with 
a fast-improving technology); 

 The effort related to the data collection itself needed for option c) is higher than the one 
used for approaches a) and b). 

The benchmark-based approach has to date only been taken up as an option in a limited num-
ber of methodologies (e.g. ACM0013 for new grid connected fossil fuel fired power plants or 
AM0070 for manufacturing of energy efficient domestic refrigerators). Furthermore, some ini-
tiatives for the use of benchmarks in CDM methodologies were not approved by the CDM Ex-
ecutive Board (EB), for example the proposed methodology for emission reductions in cement 
production facilities (NM0302), which is based on the database of the WBCSD Cement Sus-
tainability Initiate (CSI)11. 
The concept of benchmarking is however frequently applied to determine the baseline for grid-
connected electricity generation which consists of the “avoided generation”. This is the genera-
tion of electricity substituted by the electricity produced by the CDM project and is calculated 
based on the so-called “Combined Margin”. The latter represents a combination of the “Operat-
ing Margin” and the “Built Margin”. The operating margin refers to a cohort of power plants 
that reflect the existing power plants whose electricity generation would be affected by the 
proposed CDM project activity. The build margin refers to a cohort of power units that reflect 
the type of power units whose construction would be affected by the proposed CDM project 
activity.12 
The operating margin emission factor is to be calculated according to one of four calculation 
methods. These calculation methods differ mainly in their complexity and accuracy. Ideally, 
the “dispatch data analysis” would be used as a calculation method. In this case the operating 
margin generation emission factor is calculated as the hourly generation-weighted average 
emissions per unit of power (tCO2/MWh) for the set of power plants falling within the top 10% 
of the grid system dispatch order. This calculation method, which is the most accurate, is, 
however, strongly limited by the data availability on the grid level. Therefore, a lack of accu-
racy in the calculation of the operating margin is not due to the methods available, but rather 
a lack of adequate monitoring and reporting of data.  
The build margin emission factor is to be calculated as the generation-weighted average emis-
sion rate (tCO2/MWh) of recent capacity additions to the system. These capacity additions con-
sist of either the five power plants that have been built most recently, or the power plant ca-
pacity additions to the system that comprise 20% of the system generation and that have been 
built most recently. The sample group that comprises the larger annual power generation 
shall be used. 

Standardised baselines 
The benchmark-based concepts in the CDM are recently reinforced by efforts to reform and 
upscale the CDM. These upscaling measures aim to address different limitations of the CDM 
and include the introduction of Programme of Activities as a new project category and the con-
cept of Standardised Baselines. SBLs will however include benchmark-based approaches. 

 

11 For further information we refer to http://www.wbcsdcement.org/index.php/key-issues/climate-protection/cdm-benchmarking  
12 For further details, see the “Tool to calculate the emission factor for an electricity system”; 

http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf/history_view  
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SBLs in the CDM are defined “as a baseline established for a Party or a group of Parties to 
facilitate the calculation of emission reduction and removals and/or the determination of addi-
tionality for clean development mechanism project activities, while providing assistance for 
assuring environmental integrity”13.  
Transaction costs are reduced once SBLs exist and are available for project developers. Lack of 
data is a main barrier in some countries and the individual baseline definition often over-
charges single project participants. Risks for the project initiation are reduced by confirmation 
of already accepted baseline scenarios prior to project registration. SBLs have moreover the 
ability to lower the complexity of MRV processes and offer the flexibility to cover different 
measures (e.g. energy efficiency) with one emission baseline. They also allow broader regional 
coverage either for regions or even cross-country depending on the homogeneity of the baseline 
situation.  
The concept of SBLs was introduced by a decision of the COP in Cancun (CMP.6/2010). The 
initial rules and procedures for the submission of SBLs were finally adopted by the EB of the 
CDM in 2011 (EB 63/September 2011)14. The rules allow for two approaches to initiate the 
development of SBLs. From top-down, the UNFCCC institutions themselves can bring forward 
baselines, while the bottom-up approach allows all stakeholders to develop proposals. The lat-
ter are, however, required to be submitted to the CDM EB for approval via the host country 
DNAs.  
The Guidelines for the establishment of sector specific standardized baselines were initially 
adopted in July 2011 (EB 62) and revised in November 2011 (EB 65)15. This methodological 
framework for the development and assessment of standardized baselines currently covers 
four types of measures which are: 

1. Fuel and feedstock switch; 
2. Switch of technology with or without change of energy source (including energy effi-

ciency improvement); 
3. Methane destruction; 
4. Methane formation avoidance. 

The guideline further defines four steps for the establishment of SBL for each of the four 
measures as listed above: 
Step 1:  Identify host country(ies), sectors, output(s) and measures; 
Step 2: Establish additionality criteria for the identified measures (e.g. positive lists of 

fuels /feed stocks and technologies); 
Step 3: Identify the baseline for the measures (e.g. baseline fuel, technology, level of 

greenhouse gas destruction); 
Step 4:  Determine the baseline emission factor where relevant. 
Compared to PoAs, SBLs are a rather new concept which is reflected by a currently low rate of 
proposed baselines. As of November 2013 the list of submissions comprises only six proposals, 
three of which have been approved.16. It is however noteworthy that two of the three approved 

 

13 Cf. paragraph 46 of Decision 3/CMP.6 Further guidance relating to the clean development mechanism; UNFCCC (2011b) 

14 See: http://cdm.unfccc.int/Reference/Procedures/meth_proc07.pdf  
15 See: http://cdm.unfccc.int/Reference/Guidclarif/meth/meth_guid42.pdf  
16 The full list can be found here: http://cdm.unfccc.int/methodologies/standard_base/index.html  
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SBLs are for electricity grid emissions and follow the already available ‘Tool to Calculate the 
Emission Factor for an Electricity System’. One submission is from Uzbekistan and another 
one from the Republic of Botswana. The latter applies to the Electricity System of the South-
ern African Power Pool (SAPP) and covers a variety of countries such as Botswana, Congo, 
Lesotho, Mozambique, Namibia, South Africa, Swaziland, Zambia and Zimbabwe. 
Despite their currently limited impact, SBLs are without doubt a suitable approach to success-
fully reduce barriers and scale up the impact of the CDM. In addition to the general challeng-
es already presented for benchmarking approaches, SBL developments suffer, for example, 
from the fact that bottom-up developments require significant resources and capacity of the 
host country DNAs (see e.g. respective QA/QC guidelines for SBLs). Unfortunately, a large 
number of DNAs in underrepresented host countries are not even able to cope with the cur-
rent requirements. Furthermore, the alternatively possible top-down development of SBLs by 
the UNFCCC is not yet effective.  
A recent policy paper issued by a group of carbon market experts raised some important ques-
tions on the suitability of the current approach for standardised baselines in the CDM 
(Schneider et al. 2012). The identified shortcomings also have relevance for the benchmark 
concept development of the selected target sector in this study. These include issues of con-
cern, such as:  

 one approach for all sectors, not adequately considering sector-specific circumstances, 
 a limited dynamic component, updates apply only at the renewal of the crediting peri-

od, 
 the linking of methodological approaches for additionality assessment and baseline de-

termination, with limited flexibility to select the most suitable approach for sectors and 
project types, 

 the voluntary use of standardized baselines and 
 the lack of clarity in various terms and definitions. 

Benchmark-based additionality assessment 
Especially challenging for benchmark concept developments are approaches that address both 
(a) the additionality assessment and (b) the baseline determination of project activities with 
benchmarks. While the Marrakesh accords refer to baseline determination only, benchmark-
ing was in various occasions also proposed as a way to overcome problems of demonstrating 
additionality. The recently implemented concept of SBLs under the CDM addresses for in-
stance also the additionality assessment of projects. This is implemented as a double bench-
mark concept which sets separate benchmarks for additionality and the baseline. Using a sin-
gle benchmark value for the demonstration of additionality and the level of the baseline does 
not seem to be an appropriate concept to guarantee the additionality of CDM projects. Bench-
mark-based baselines should generally be lower than individually determined baselines to 
account for the increased uncertainty level linked to this option. For the objective of addition-
ality demonstration the benchmark should be set even lower. If both approaches are imple-
mented in one step, it might become impossible to demonstrate if and to what extent both ob-
jectives are met.  
Similarly to the baseline determination, the demonstration of additionality through the use of 
a benchmark is challenging. The most difficult decision concerns the stringency of the addi-
tionality benchmark. If it is set too stringently, no CDM projects will go forward, while a loose 
benchmark will allow too many projects to generate CERs, for emission reductions that would 
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have happened anyway. A double benchmark concept might use the same methodological ap-
proach for setting two different stringency levels for additionality and baselines, although this 
might not be the appropriate approach in all sectors or situations. Furthermore an additional-
ity benchmark might in specific situations only ensure that the environmental additionality is 
met but does not address the financial additionality of projects. This is, for example, problem-
atic if activities with even ambitious greenhouse gas reductions represent an economically 
attractive way of action.  
 

3.2.2 Benchmarks in the EU Emissions Trading System 

Benchmark-based concepts are also applied in the EU ETS. While the majority of allowances 
are auctioned (e.g. in the power sector) in the third trading phase (2013-2020), the remaining 
free allocation of certificates, primarily to industries, is based on benchmarks. Free allocation 
in previous trading periods was however still based on grandfathering. 
The benchmarks developed by the EU Commission for the third trading period are product 
related and do not differentiate by technology, fuel used or other factors like size or location of 
an installation. The product benchmarks were developed to reflect the average greenhouse gas 
performance of the best 10% performing installations in the EU producing the specific prod-
uct. Altogether, 52 product benchmarks (allowances/unit of production) were developed. Still, 
these product benchmarks are not able to cover all production processes under the EU ETS, 
therefore additional benchmarks in the form of a heat benchmark (62.3 allowances/TJ heat 
consumption or export), a fuel benchmark (56.1 allowances/TJ fuel consumption) and a process 
emissions benchmark (0.97 allowances/tCO2 process emissions) were developed. These bench-
marks also aim at setting high-performance requirements; for example, the fuel benchmark is 
oriented at the emission factor for natural gas. 
The development of benchmarks involved the respective industries and the EU Member 
States. Development of the benchmarks was complex, as benchmarks had to be specific 
enough to appropriately represent a product, but general enough to be applicable to that prod-
uct throughout the EU Member States and to various technologies and installation sizes. This 
required considerable effort with regards to data collection and technical assessment. Industry 
took an active part in the development of data but also showed an interest in being subject to 
benchmarks which were not too demanding. EUROFER, the European association of iron and 
steel producers filed a law suit against the EU Commission at the European Court of Justice 
as they considered the respective benchmarks to be unrealistic. It might be fair to say that 
benchmarking required far more effort than initially assumed. This is connected to the num-
ber of benchmarks required, their development as well as their application. The experience of 
benchmark development shows that both the technical as well as the political aspects of this 
exercise should not be underestimated. 
Since with relevance for this study, it needs to be noted that paragraph 6 of Article 11a of the 
EU ETS Directive refers to the free allocation benchmarks in the context of bilateral agree-
ments:  
“Any such agreement may also provide for the use of credits from projects where the baseline 
used is below the level of free allocation under the measures referred to in Article 10a or below 
the levels required by Community legislation.”  
Article 10a covers the transitional community-wide rules for harmonised free allocation, in-
cluding community-wide ex-ante benchmarks. The wording of this paragraph might imply 
that the additionality requirements for the import into the EU ETS are already met if activi-
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ties result in emission levels below the free allocation benchmarks in the EU ETS. In this way, 
additionality and maybe also baseline benchmarks are rather set on a political level, disre-
garding the specific situations in host countries. Power generation activities are excluded from 
free allocation and no benchmark has been developed for this sector. 
 

3.2.3 Benchmarks in the context of a New Market-based Mechanism 

The COP in Durban defined a New Market-based Mechanism as a mechanism covering broad 
segments of the economy and going beyond pure offsetting (UNFCCC 2012d). However, nego-
tiations on an international level have, so far, generated very little with regards to concrete 
rules for an NMM. Parties submitted their views on the design of the mechanisms in different 
stages. The submissions basically proposed two options which are distinguished into “sec-
toral crediting and sectoral trading (cf. European Commission 2012). 
With sectoral crediting, a crediting baseline is set for a broad segment of the economy of the 
host country (e.g. a sector or sub-sector). The host country government provides incentives for 
the sector to reduce emissions. Credits are issued to the government ex-post if the emissions 
are verified to be below the baseline. No penalty is applied if emissions are above the thresh-
old. 
With sectoral trading an emission target is defined for a broad segment of an economy in a 
cap-and-trade approach and tradable emissions allowances are issued to the government ex-
ante. The government can sell surplus allowances or buys allowances in case it is short.  
Modalities and procedures for these approaches still need to be elaborated. This includes ap-
proaches for the definition of ambitious reference levels such as emission targets (sectoral 
trading) or crediting baselines (sectoral crediting). While not yet decided, benchmarks could be 
used for the determination of both reference levels either directly or integrated into larger 
concepts. The baseline setting based on benchmarks in the context of an NMM is likely to 
have the same challenges and opportunities as described in the previous sections. However, 
the NMM implementation on governmental level might support benchmarking activities 
through providing capacities and institutions at the national level. Activities such as baseline 
definitions, data gathering for benchmarking or the set-up of institutions is time consuming 
and might lead to delays until such a mechanism can be operational. Alternatively, the mech-
anism might start with only selected eligible countries in the beginning. 
Finally, it needs to be noted that credited benchmarks in an NMM will likely be lower than 
actual baseline benchmarks since the Cancun agreements already defined that such a mecha-
nism is required to ensure a net decrease and/or avoidance of global greenhouse gas emissions 
(UNFCCC 2011a). In this way the NMM would be a mechanism that goes beyond pure offset-
ting. Host country’s own contributions, according to the capabilities of specific countries, will 
likely also be expected by various donor countries for the initiation of piloting activities in the 
current situation. 
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3.3 Framework conditions for benchmarks in the selected pilot sectors  
For the development of a concept for benchmarks, a number of decisions have to be taken 
about the system boundary and further metrics as described in the previous sections (e.g. the 
aggregation level, the cohort of plants included in the benchmark, local/regional parameters, 
as well as the frequency of updates). While all these decisions have an effect on the benchmark 
and its impact, in the following section, we focus on providing a comprehensive basis that pro-
vides useful information to support the actual decision on the choice of the level of the bench-
mark.  
For differently structured sectors, different elements of benchmarking will be applicable or 
different approaches will be appropriate, for example the level of (dis-)aggregation. It is there-
fore likely that the proposed approaches for benchmarking in the selected sectors and in the 
context of this study are highly differentiated. We therefore analyse both selected sectors sep-
arately and focus in the following sections on individual sector opportunities and challenges 
which exist for the development of benchmarks. Our analysis basically follows the key steps 1 
to 6 of benchmarking approaches as introduced in section 3.1 and shown in Figure 8: 

(1) Definition of the system boundary 
(2) Identification of the key performance indicator 
(3) Selection of peers for comparison 
(4) Data collection of peers for comparison 
(5) Measurement of own current performance 
(6) Definition of the benchmark level (stringency) 

Still, the final decision on the level of the benchmark (stringency) is a political agreement. 
This is especially relevant in the setup of bilateral systems as envisaged in this study and 
when the instrument shall go beyond pure offsetting and is aiming for reduction contributions 
from host countries. A stringent level for the baseline would certainly add to the environmen-
tal integrity of the instrument but decreases the attractiveness. On the contrary, a generous 
baseline with a low stringency would generate more certificates, but increases the risk of not 
representing real emission reductions. The availability of detailed technical and methodologi-
cal information can thus support finding reasonable agreements. 
 

3.3.1 The Chilean electricity sector 

For the benchmark concept development in electricity sectors, several general issues should be 
considered. Power generation is different to other industries because it is characterised by a 
wide range of different generation technologies with large variations in installation sizes and 
fuels used for the production of electricity. 
This sector is well represented in the CDM with several methodologies covering activities in 
the sector and a large share of implemented and planned project activities. Moreover, the sec-
tor already applies a benchmark approach in the CDM for grid-connected electricity projects 
which consists of the “avoided generation” that is substituted by electricity produced by the 
CDM project. The benchmark is calculated on combined margin according to the rules as spec-
ified in the tool to calculate the emission factor for an electricity system (cf. section 3.2.1). For 
small scale off-grid electricity generation often the default value of 0.800 tCO2e/MWh is used 
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and serves as benchmark value for many projects17. This value is derived from diesel genera-
tion units.  
According to the general approach of this section, we aim to learn from existing benchmarking 
approaches which are already applied primarily in the CDM and also the EU ETS. However, 
the EU ETS provides little insights in this respect, although the electricity sector in Europe is 
stringently regulated by the EU ETS. In the third trading phase power generation activities 
are excluded from free allocation and have to buy all required allowances through the market 
and via government auctions. Due to this circumstance the development of a benchmark was 
not required and does not exist for this sector (cf. section 3.2.2). Only the national allocation 
plans in previous EU ETS phases included a reference emission levels that might be useful. 
The specific situation in the Chilean electricity sector is described in sections 2.2.3 and 2.3.1 
and can be summarised with the following main facts:  

 Almost one third of the Chile’s greenhouse gas emissions stem from electricity and heat 
generation. 

 Electricity generation is currently dominated by gas and hydro power plants. 
 Future capacity additions will likely be based on combustion of domestic coal reserves 

to reduce the import dependence and to respond to demand increases. 
 Chile has plans to develop an ETS under the PMR which also covers the electricity sec-

tor. Timeline and implementation details are, however, still to be developed. 
 Chile has vast potential of renewable energies including solar potential in the north, 

wind potential along the coast and geothermal potential in regions with volcanic activi-
ties. 

 Chile released a law which requires electricity companies with more than 200 MW ca-
pacity to have a share of at least 5% of renewable energy in their sales. This percentage 
will increase starting in 2014 by 0.5ppts until 2024 (10%). 

In addition, Chile is active in the development of NAMAs also covering initiatives in the elec-
tricity sector.  
 
(1) Definition of the system boundary 
The elements considered in a benchmark for the electricity sector might include upstream 
emissions from the production and transportation of fuels (e.g. mining and refining activities, 
biofuel plantations) and emissions from the production of energy technologies (e.g. raw mate-
rial for renewable energy technologies, energy use in processes and transport). Direct green-
house gas emissions mainly occur in the plant through the combustion of fuels for electricity 
generation. Further, mainly indirect, emissions occur through transmission and distribution 
losses when the electricity is delivered to the consumer (cf. Figure 10). 
 

 

17 See for example the methodology AMS-I.A. ‘Electricity generation by the user’: 
http://cdm.unfccc.int/methodologies/DB/8FKZFJ7SG551TS2C4MPK78G12LSTW3  
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Figure 10: Simplified scheme of emission sources in the electricity supply sector 

 
 
Boundaries in the EU ETS are set around installation sites and the covered greenhouse gas 
emissions from the electricity sector are only direct CO2 emissions. The CDM defines the 
boundary for project power plants as its spatial extent and all power plants connected physi-
cally to the electricity system that the CDM project power plant is connected to, and is refer-
ring to the calculation of the grid emission factor. While cap-and-trade mechanisms can decide 
to only cap specific gases, baseline-and-credit mechanisms have to guarantee the complete 
consideration of atmospheric effects. The CDM thus only excludes minor sources for simplicity 
reasons in the definitions of the methodology. In the methodology ACM0002 which is specific 
for grid-connected electricity generation from renewable sources, the CDM considers CO2 
emissions from combustion processes in power plants, fugitive CO2 and CH4 emissions from 
geothermal power plants and CH4 emissions of hydro reservoirs18. All these emissions can be 
allocated to the “electricity generation” box in Figure 10.  
Considering the parts of the value chain previous to activities on the electricity generation 
plant would increase complexity significantly and would lead to difficulties in the identifica-
tion of the key performance indicator. Other sectors would have to be involved in the data col-
lection. The fact that Chile imports many of the resources used, implies that it would be nec-
essary to extend the system boundary to other countries. 
Considering the transmission and distribution of electricity would mean to include the elec-
tricity grid and its components in the assessment. The CDM when referring to grid emissions 
generally includes the emissions from all power plants connected to the grid but not the physi-
cal grid itself. Some CDM methodologies which provide requirements for energy efficiency 
measures relating to electricity savings allocate the respective avoided emissions from avoided 
technical distribution losses to the electricity efficiency activity (cf. AMS-III.AE.). As in Chile, 
the generation and distribution fall into the responsibility of the same institutions, the addi-
tional effort might be manageable and worth giving a more complete picture and including 
potentials from grid improvements. However, grid losses technically cannot be accounted for 
plant by plant – which are still the physical source of emissions – in most cases, so that we 
would have to draw on a theoretical methodology to assign the total grid losses to individual 
power plants to determine the benchmark. Equally, the improvements done by one entity in 
the grid would then improve the complete sector, and could only theoretically be accounted to 
the entity which implemented the measure. Furthermore, this approach would require data 
collection on the end users side, for example via electricity bills. Here, we could face problems 
of inadequate metering of electricity use at the consumer level resulting from informal grid 
connections and incorrect installation of metering systems.  

 

18 ACM0002 “Consolidated baseline methodology for grid-connected electricity generation from renewable sources”. Available 
online at http://cdm.unfccc.int/methodologies/DB/UB3431UT9I5KN2MUL2FGZXZ6CV71LT 
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To keep the benchmark for this pilot sector transparent, we recommend limiting the scope to 
activities in electricity generating installations. Improvements that will thus affect the 
benchmark are the choice of fuel and the efficiency of the plant. With this choice the actual 
setting of boundaries around installation sites in the electricity sector seems easy but requires 
common definitions on, for example, the inclusion of auxiliary equipment and the treatment of 
cogeneration units in which the electricity generation is accompanied with the production of 
heat or cold.  
Another dimension of system boundary is reflected in the question “Does the benchmark look 
at single installations or at groups, for example at all installations of one operator?”. The sec-
ond option would allow for more flexibility in the way improvements can be made. An operator 
of a coal fired power plant for example could install additional renewable energy capacity to 
lower the average emission factor of his power plant park and thereby gain credits.  
 
(2) Identification of the key performance indicator 
The most common indicator of the electricity sector’s performance in terms of emissions is the 
amount of greenhouse gas emissions per electricity output in unit of GHG/unit of electricity. 
One common combination of units is tCO2e/MWh which can be converted to other combina-
tions of SI (Standardised International) units.  
Depending on the gases included, we either look at CO2 only (being the most relevant gas in 
the combustion processes on electricity plants) or CO2-equivalent, if other greenhouse gases 
are to be considered. It seems recommendable to follow in a first step the simplifications made 
by the CDM for minor or major sources while this might be expanded to further Kyoto green-
house gases (CO2, CH4, N2O, HFCs, PFCs and SF6) in successive steps. However, it needs to 
be assessed if greenhouse gas sources under consideration have an impact that justifies the 
increased complexity of the underlying calculations and monitoring tasks.  
If the electricity is generated in a cogeneration unit an allocation methodology needs to be ap-
plied in order to determine which output type is responsible for which amount of emissions.  
 
(3) Selection of peers for comparison 
The choice of entities to be included in the benchmark development for comparison requires 
decisions on a variety of questions. Some are specific to the Chilean electricity sector others 
are generally required. These decisions include the geographic scope of the benchmark, the 
size and type of plants to be included, the fuel used and the existence of a grid connection. 
What is the geographic scope of the benchmark? 
The Chilean electricity system is divided into four geographic zones without or with very lim-
ited grid connection between them. These include: 

 the Sistema Interconectado Central (=Interconnected central system) (SIC),  
 the Sistema Interconectado del Norte Grande (=Interconnected system of the great 

north) (SING),  
 Aysén and  
 Magallanes (IEA 2012c).  

Due to the geographical expansion of Chile over more than 4,000 km, the structures of elec-
tricity generation in the four zones vary substantially in various aspects: the size in terms of 
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electricity generation and distribution, currently dominating energy sources, and potential of 
alternative energy sources (Instituto Nacional de Estadisticas 2011). Table 9 shows some fea-
tures of the zones in comparison. 
 

Table 9: Comparison of capacities in Chile's electricity system's zones (CDEC-SIC 2012) 

GRID Total Installed Capacity (MW) Total GRID 
(MW) Thermal (MW) Hydro (MW) Wind (MW) 

SING 4.570 13 0 4.583 
SIC  6.680 5.840 196 12.715 
Aysén 21 18 2 41 
Magallanes 99 0 0 99 
Total National 11.370 5.870 198 17.438 

 
These factors have an impact on current specific emissions and on the mitigation potential. It 
might therefore be advisable to apply a further disaggregation on the level of regional grids or 
exclude certain zones and/or to apply different benchmarks to them. To make a choice on 
which zones to include, we suggest consideration of the size of the zone, the current status of 
the generation, including efficiency of power plants and fuel type, and the geographical poten-
tial in the area for renewable electricity generation. 
Generation of electricity concentrates within the SIC with about 72%, supplying the central 
part of Chile and a major part of the population, and within the SING with about 22%, supply-
ing mainly the big mining industry in the north of the country (Instituto Nacional de Estadis-
ticas 2011). The southern systems (Aysén and Magallanes) are both very small in terms of 
electricity generated.  
In terms of generation types, the SIC and the SING vary significantly. While the SIC includes 
a substantial share of hydro power (between 41% and 59% of electricity generation in 2008 – 
2012) and to a smaller extend coal and oil, the SING relies heavily on coal (between 57% and 
83% in the years 2008 - 2012 and also includes gas (12% to 27%). The Aysén zone includes a 
mixture of natural gas power plants and hydro power, while the Magallanes zone has several 
big gas power plants, complemented with smaller diesel generators (Comision Nacional de 
Energía 2013). Gas is imported from Argentina and the share of gas varies significantly over 
the years, depending on policies related to the trade of fuels of both Argentina and Chile (Min-
istry of Energy Chile 2013). 
Chile is a country with abundant renewable energy resources in all parts of the country. In the 
north, solar irradiation is among the highest in the world and could be used for generating 
electricity with photovoltaic or concentrating solar power plants. Along the coast towards the 
centre and in the south, there are important wind energy potentials as well as hydro reserves 
in the Andes19. At the first glance, no region suffers from real disadvantages. However, the 
costs of technologies have to be considered, as well as the extent to which the potential (e.g. for 
hydropower) has already been exploited, so that there might be a disequilibrium between the 
two big zones. Bloomberg New Energy Finance presents levelised cost data for different re-
newable electricity generation technologies in Chile, which show a competitive advantage for 
biomass, hydro, geothermal and wind energy in comparison to solar electricity generation 

 

19 SWERA Map. Available online at http://maps.nrel.gov/SWERA 
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(Bloomberg New Energy Finance 2011). This disequilibrium might be dissolved by compensa-
tion instruments between the zones and embedded in the design of the credited mechanism. 
Alternatively, a single benchmark value for Chile might be considered, which is not further 
disaggregated to the level of regional electricity grids. Similar incentive levels in all regions of 
Chile could have advantages since a credited mechanism with ambitious benchmarks will 
probably not lead to investment in unrequired installations. Additional revenues from electric-
ity sales should always be required and a respective demand for the generated electricity. In 
this respect potential future developments might also be anticipated. Currently the physical 
linkage of the regional grids in Chile is again under consideration while it is discussed contro-
versially.  
 
Should the benchmark be fuel- or plant-type specific?  
Benchmarks for electricity generation by fossil fuel power plants could further be disaggregat-
ed and set on a fuel-by-fuel basis (coal, petroleum, gas, etc.). This however leads to a greater 
number of benchmarks to be developed, as at least one benchmark per fuel would have to be 
available. Furthermore, setting plant type-specific benchmarks would not provide any incen-
tive for renewable energy projects. Setting fuel- or plant type specific benchmarks has ad-
vantages if incentives for the improvement of the efficiency of fossil fuel power plants shall be 
given. 
 
Which size of plants will be included? 
Setting a minimum size for installations covered under the benchmark limits the effort needed 
for data collection. However, limiting the participation to a certain size of power plants can 
result in the exclusion of a large number of plants and might affect the comparability between 
the installations, because very small installations may differ in terms of efficiency and fuel use 
depending on their size. Additionally, cases might exist where small renewable electricity gen-
eration units replace fossil fuel fired units with a similar size which is not reflected in a 
benchmark that is applied to all different sizes. A disaggregation according to different plant 
size ranges might, from individual perspectives, be reasonable, although it will be difficult to 
show in each case which individual installation is replaced. 
The size of the plants is either determined by their size in installed capacity, electricity gener-
ated or emissions. Easiest for data collection is the installed capacity as data is publicly avail-
able from official data sources. We therefore use this as a first indicator. 
Plant size according to capacity installed in Chile’s two big zones is distributed as shown in 
Figure 11. We can see that especially in the SIC zone, there is a great number of small power 
plants, which contribute little to the overall electricity generation in comparison to the bigger 
plants but are significant in number. In the SING network, there are more plants at a medi-
um level of capacity installed in comparison to the SIC.  
Because setting a minimum value in terms of size would lead to the exclusion of many plants, 
we suggest including all sizes. Data on all grid connected plants is collected already in the 
Chilean statistics system, so we can assume that data collection should be manageable. This 
exercise is however already successfully performed in the CDM. However, it should be noted 
that the EU ETS only covers installations with a thermal capacity above 20MW. 
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Figure 11: Distribution of plant size according to capacity installed in SIC and SING zone in De-
cember 2011. Data source: (Comision Nacional de Energía 2013) 

 
 
Will the benchmark also include off grid electricity generation units?  
Off grid electricity generation units are not physically connected to the grid and thus are not 
included in the boundary defined for the grid-connected electricity generation benchmark. The 
CDM, however, optionally considers off grid electricity generation units under the condition 
that the total capacity of off-grid power plants (in MW) is at least 10% of the total capacity of 
grid power plants in the electricity system, or that the total electricity generation by off-grid 
power plants (in MWh) is at least 10% of the total electricity generation (UNFCCC 2013). This 
is mainly to reflect situations in countries where grid instability exists due to large difference 
in supply and demand, and off grid electricity generation has a major contribution to the elec-
tricity supply in the country. However, this is not the case in Chile and we suggest to not con-
sider off-grid generation units for the benchmark(s). 
A separate benchmark concept for off-grid generation units could be developed outside the 
considerations in this study. The default value of 0.8 tCO2/MWh, as used in the CDM for many 
projects, could be a starting point. One can however also argue that the grid electricity 
benchmark can as well be applied to off-grid generation since it is in most countries lower 
than the default value. Off-grid generation technologies might however have different needs 
for support and the required support level might further vary between different renewable 
electricity off-grid generation solutions. A useful overview on renewable off-grid generation 
with estimations on different needs for support is provided in the NAMA proposal for “Ex-
panding self-supply renewable energy systems in Chile” (CER et al. 2013). 
 
Will the benchmark include all existing power plants or new power plants? 
If the benchmark comparison includes all existing power plants, it reflects the complete power 
plant stock which has built up over time. This approach in determining a benchmark value is 
called “Operating Margin” under CDM (cf. section 3.2.1). The group of peers for comparison 
may thus include very old plants which do not necessarily reflect current trends. The CDM 
moreover mostly excludes low-cost/must-run power units from the operating margin emission 
factor calculations. To emphasise recent developments, we can focus on recently constructed 
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power plants, as in the built margin approach under the CDM. This way, only the newest 
trends are considered and the remaining plant stock is excluded.  
Advantages and limits of both approaches were discussed already for projects in the electricity 
sector under the CDM. There, the consensus evolved of using a combination of both approach-
es, which is to determine a benchmark level (as in “step 6” in this document) for both and then 
combine them by calculating a weighted average (combined margin).  
We recommend following the approach of the combined margin in choosing the peers, because 
it reflects adequately both the existing plant stock as well as current trends. Specifically in 
Chile it is important to find a good balance between old and new plants, as the BAU projec-
tions suggest a shift from the high share of hydro energy today to emission intensive coal fired 
power plants. For further details please also see consideration in step 6 “Definition of the 
benchmark level (stringency)”. 
 
Will the benchmark include existing CDM power generation units? 
This decision requires a trade-off between two perspectives. Following from the additionality 
requirement, the implementation of CDM projects is dependent on the existence of the CDM 
and CDM projects would not be part of the BAU scenario without the CDM. However, the 
CDM is available as a supporting instrument especially for renewable electricity generation 
activities and is thus part of the baseline scenario. In particular, a new bilateral mechanism 
might be set up in parallel to the CDM and builds on the BAU scenario which includes CDM 
support for projects.  
This perspective leads to strong arguments to fully include CDM projects in the benchmark 
development. However, if the combined margin approach from the CDM is applied, the calcu-
lation of the build margin might lead to very low emission factors in case the recent generation 
capacity additions are CDM supported renewable electricity projects. To avoid these potential 
disincentives a potential combined margin approach could stronger focus on the operating 
margin or could consider specific rules for situations where CDM projects dominate the BAU 
scenario.  
The recent version of the CDM tool to calculate the grid emission factor considers existing 
CDM projects in the operating margin calculation and excludes them for the build margin cal-
culations as long as capacity addition in the last 10 years meet the required thresholds20.  
CDM projects should however not be allowed to participate in a possible bilateral crediting 
mechanism to avoid double counting and to ensure a high reputation of such a new mecha-
nism. Exclusion from participation for CDM projects might easily be implemented for renewa-
ble electricity grid additions. However, exclusion of other activities which reduce emissions 
from power generation, such as fossil fuel switch activities, might be more difficult to exclude. 
These activities can still have potential under such a bilateral mechanism to further reduce 
emissions even if measures previously supported by the CDM have been undertaken. These 
cases might be treated sensitively or always excluded. 
Renewable electricity generation capacity additions that are counted towards the obligations 
of large electricity companies (>200 MW capacity) to have a minimum share of renewable en-
ergy in their sales should also be excluded from the mechanism and companies that do not 
fulfil their required targets should not be allowed to participate.  
 

 

20 See: http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf/history_view  
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(4) Data collection of peers for comparison 
The data required for the development of a benchmark expressed in accordance with the key 
performance indicator, as defined in step 2, includes: 

 the electricity output per installation for all peers and  
 the greenhouse gas emissions per installation for all peers. 

Publicly available data includes installed capacities per plant, the technologies used and gen-
eration of electricity per plant. The Comision Nacional de Energía (=National Energy Com-
mission) collects this information and publishes it on its website21. Websites from the different 
load economic dispatch centres also provide information about the different types and quanti-
ties of fossil fuels used. The generally good availability of this information across the sector is 
specific for the electricity generation sector and has positive effects for the application of a 
benchmark concept in this sector. Usually, only minor confidentiality concerns exist and gov-
ernment authorities collect the required data already for other purposes and statistics.    
The CDM basically calculates the greenhouse gas emissions per installation based on the data 
for the used fuel type and quantity as well as based on available values for the “Net calorific 
value” and “CO2 emission factors” of fuel types. If such data is partly not available, default 
values might be used or other calculation options may apply. In the EU ETS direct CO2 emis-
sion measurement approaches (stack gas measurements) are allowed but rarely used. The 
most commonly used approach is based on calculations and thus similar to the CDM. The CO2 
emission data per covered installation is monitored, reported and calculated based on the used 
fuel (activity data) and relevant emission factors. 
In Chile, power plant operators do not currently directly monitor and report greenhouse gas 
emission data in a centralised manner. To design a benchmark, the mechanism administrator 
might once or periodically calculate the data of peers for the benchmark development based on 
the available data or will decide to implement a MRV system and MRV requirements for in-
stallations. This has advantages such as MRV capacity building and preparations for a poten-
tially forthcoming ETS. The introduction of MRV requirements for all installations in the sec-
tor, however, also requires that installations that do not actively participate in the mecha-
nisms to report on their emissions. The actual possibilities for the data collection either by the 
mechanism administrator (e.g. host country government) or the installation operators depend 
on the actual design of the bilateral mechanism and should be discussed in conjunction with 
the mechanism design. 
Under the PMR Chile is evaluating options to establish a national ETS including the energy 
sector. This includes the design and implementation of MRV and registry systems. Pilot pro-
jects under a potential bilateral credited mechanism could provide a first basis for preparing 
data collection processes in the electricity sector. 
 
(5) Measurement of own current performance 
The measurement of the own current performance in existing power plants or new generation 
sites that participate in the potential bilateral crediting mechanisms requires the same data 
as for step 4 but from the own installation or generation site. While the electricity output de-
termination is rather easy, the determination of the greenhouse gas emissions requires a com-
bination of measurements and calculations. It is methodologically required to follow the same 

 

21 See: http://www.cne.cl/estadisticas/energia/electricidad 
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approach as chosen for the previous step but also seems most efficient to follow the general 
approaches as presented for the CDM and EU ETS in step 4.  
The determination of activity data is required for each fuel used but normally available due to 
internal control procedures. The required accuracy level needs to be determined by the mech-
anism administrator and determines to a large extent the choice of means. Actual require-
ments could represent a trade-off between accuracy and cost-efficiency and could result in a 
wide range of options, for example on the one side the use of supplier data (e.g. invoices) and 
on the other side the requirement to use calibrated high precision measurement equipment. A 
tiered approach according to the size of installations (respectively the amount of annual emis-
sions) and considering the different capabilities available in installations as in the EU ETS 
might be more appropriate than applying the same accuracy levels to all participants as in the 
CDM. 
The mechanism administrator might furthermore decide that reported data on installations’ 
current own performance is verified by independent third party verifiers. Comparable verifica-
tion steps are foreseen in the CDM and the EU ETS. 
The required default values, such as emission factors and net calorific values, could as well be 
determined with different certainty levels. The CDM and the EU ETS define broadly similar 
priority orders for accepted sources of default values. IPCC values should only be used when 
country or project/plant specific data are not available. The EU ETS requires only from the 
largest installation operators using non-commercial fuels to analyse these parameters by de-
fault. 
The determination of the performance of new renewable electricity generation sites that par-
ticipate in the potential bilateral crediting mechanisms might be rather easy and could be de-
fined by default. As long as no auxiliary fuels are used and no further emission sources within 
the defined boundary exist, the performance might be constantly equivalent to 0 tCO2e/MWh. 
Theoretically, the possibility of carbon capture and storage needs to be taken into account. 
There are however no carbon capture technologies yet in Chile. If this changes, a mechanism 
specific treatment or even discount approach from the total emissions calculated from fuels for 
the amount of carbon captured might be required. 
 
(6) Definition of the benchmark level (stringency) 
Looking at the complete set of peers for comparison, the “best achieved level” will be 0 
tCO2e/MWh for renewable electricity. This level is not achievable for operators of fossil fuel 
plants, even if the system boundaries consider as an indicator the average emission intensity 
of a number of plants belonging to one operator. The approach of the “best achieved level” 
however could be varied to include only fossil fuel power plants, which would lead to a bench-
mark level of very efficient natural gas fired powered plants, or to look only at recently built 
plants to reflect current developments. A fuel- or plant type specific benchmark development 
would however not lead to incentives for investments in renewable electricity generation as 
described in the considerations to step 3.  
Using the average emission intensity as a benchmark might provide a solution in most cases 
while regional grids with a high share of renewable energy might still not provide incentives 
for new investments. In Chile, especially in the SIC zone there is a higher share of hydro en-
ergy plants (cf. Table 9), so particularly here this could result in a lower average emission in-
tensity, if the average of all peers is considered. 
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When setting the benchmark level, one also needs to consider the BAU development of the 
indicator, to be sufficiently ambitious but also to be not too stringent, maintaining realistic 
incentives. The BAU development in the Chilean electricity sector is likely to include a sub-
stantial increase of the share of coal: O’Ryan projects the capacity of coal, which at the time of 
his study in 2007 was approximately 2 GW (of 13 GW total), to increase to 10 GW (of 27 GW) 
in 2020 and to 20 GW (of 40 GW) in 2030. The average emission factor of electricity generation 
in Chile will thereby increase by 80% between 2007 and 2030 (O'Ryan et al. 2010). Note that 
O’Ryan’s analysis reflects the national level, not indicating differences between the generation 
and distribution zones.  
However, the grid emission factor calculation tool of the CDM considers already the BAU de-
velopment and the existence of different regional grids but requires a project-by-project de-
termination. This calculation exercise has been performed in the past by many CDM projects 
and project initiatives which provide a valuable source of information. 
Table 10 shows the results of an evaluation of the used grid emission factors in Chilean CDM 
projects. The data is based on information provided in the Project Design Documents (PDDs) 
of registered Chilean CDM Projects. By the end of 2013 no registered CDM project activities 
are connected to the Aysén and Magallanes regional grids, and no grid emission factors could 
be extracted from PDDs for these grids. 
Since significant variations in the values for one regional grid were detected, the range of var-
iation in grid emission factor calculations of CDM project activities is separately shown in 
Figure 12. The variations mainly result from various different methodological choices which 
are possible or required in the grid emission factor calculations, and from the different data 
vintages used. 
It should also be noted that average emission factors from other sources (e.g. Chilean Ministry 
of Energy or IEA) are often lower since they do not follow the methodological approach of the 
CDM (cf. Table 11 and Figure 13). A key difference is that the CDM approach allows in most 
cases to exclude low-cost/must-run power plants.  
“Low-cost/must-run resources are defined as power plants with low marginal generation costs 
or dispatched independently of the daily or seasonal load of the grid. They include hydro, geo-
thermal, wind, low-cost biomass, nuclear and solar generation. If a fossil fuel plant is dis-
patched independently of the daily or seasonal load of the grid and if this can be demonstrated 
based on the publicly available data, it should be considered as a low-cost/must-run” (UN-
FCCC 2013).  
This rule compensates the different share of hydro, wind and other renewables sources in the 
different regional grids and leads to smaller differences between the two major grids compared 
to the emission factor difference in the data from the Ministry of energy statistics, which are 
shown in Table 11. The small difference in the incentive level does obviously not result in in-
sufficient incentives since still most of the projects are located in the region of the SIC grid. 
Other factors, such as size and potential, might overcompensate for this difference. 
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Table 10: Grid Emission Factor use in Chilean CDM projects 2010–2013 (own calculations based 
on IGES (2013)) 

Average grid emission factors calculated for Chilean 
CDM project activities [tCO2/MWh] 

SIC SING 

No. of projects using a grid emission factor (projects with 
registration dates as of 2005) 

43 12 

Operating margin 0.736 0.802 
Build margin 0.505 0.553 
Combined margin 0.635 0.736 

 

Figure 12: Range of variation in grid emission factors of Chilean CDM project activities 2010-2013 
(box plots based on data from IGES (2013)) 

      
 

Table 11: Grid Emission Factor for Chilean electricity grids (Ministerio de Energía 2013) 

Grid emission factor for Chile according to statistics of 
the Ministry of Energy [tCO2/MWh] 

SIC SING 

2010 0.346 0.715 
2011 0.379 0.725 
2012 0.391 0.806 
2013 0.432 0.811 
Average (2010 – 2013) 0.387 0.764 
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Figure 13: Overall CO2 intensity of electricity generation in Chile, 1990-2011. (IEA 2012a) 

     
 
Specific for the Chilean grid is also the large difference between emission levels in different 
years. This variation level is shown in Figure 13, based on IEA data, and can be explained 
with Chile’s high dependence on hydro power sources whose availability varies considerably 
between different years and the political dimension around the import of natural gas whose 
amount might also vary over years. The choice of data vintages can therefore significantly in-
fluence the results of average emission factor calculations. 
 
Based on the considerations as presented in the previous steps, three methodological choices 
appear feasible depending on the specific objectives of a crediting mechanism: 

Use of the current CDM framework 
This approach includes the application of the current CDM tool to calculate the grid emission 
factor. The current version of this tool together with some methodologies for the power genera-
tion sector addresses already various issues with relevance also in a bilateral crediting mech-
anism. This includes, for example, the combined margin approach which considers BAU devel-
opments, the definitions and priority orders for the accuracy of allowed data sources and the 
existing consideration for the use of simplifications for minor emission sources and provisions 
for non-CO2 related greenhouse gas sources. 
To allow a sector wide application which is independent from a project-by-project benchmark 
determination, it is recommended to pursue once or periodically the application of a standard-
ised general application of the grid emission factor calculation, as foreseen in the standardised 
baselines approach of the CDM for example. Two of the three approved SBLs in the CDM al-
ready target grid emission factors (cf. section 3.2.1).  
The CDM approach would however require four SBLs or reference values for all regional 
grids. This might be adjusted based on the actual design of a potential bilateral mechanism 
and the politically pursued objectives to provide sufficient incentives in all regions (cf. also 
consideration in step 3 - selection of peers for comparison). 
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Moreover, electricity sector benchmarks developed based on the CDM framework might result 
in a compensation level that reflects a broad consensus on the atmospheric effects of the spe-
cific measure. However, the envisaged bilateral mechanism approach shall ensure a high level 
of environmental integrity on sector level and aims for maximised international acceptance 
while pilot activities are attractive for investors when they go beyond the pure offsetting ap-
proach of the CDM. This is also one precondition for a potential continuation under a NMM. 
Against this background the benchmark value should ensure a net contribution to greenhouse 
gas emission reductions on a global level and needs to be more conservative compared to the 
CDM benchmark level. In this approach a discount on the calculated standardised grid emis-
sion factor could realise this contribution. Depending on the politically agreed or required 
stringency a fixed percentage or a percentage relative to the profitability situation of individu-
al projects could be deducted (Warnecke et al. 2014). 

Application of a default value 
Alternatively the stringency of the benchmark level could be a purely politically set default 
value. Based on the specific agreement, this benchmark could be set clearly below the CDM 
grid emission factor to ensure an own contribution. The reference point could be the emission 
factor of a natural gas fired power plant which represents the fossil fuel based generation op-
tion with the lowest greenhouse gas emissions. In various EU ETS phase II national allocation 
plans such benchmark emission levels are set at levels between 0.350 – 0.450 tCO2e/MWh 
(Neelis et al. 2008). 
Such values are in the range of Chile’s current average emission levels (based on IEA data) 
and far below the CDM calculated grid emission factors which range between average values 
of 0.570 and 0.740 tCO2e/MWh (cf. Table 10). The use of a default value might allow renewable 
electricity generation units to earn reduction units with rather low transaction costs since no 
resources and capacity needs to be invested to determine the baseline value. A further ad-
vantage of this approach is the relative high planning security for investors, since the exact 
contribution from a credited mechanism is known in the beginning of the project planning and 
is not determined with delay during the process as it is the case in the CDM with its project-
by-project approach. 
The application of this default value does not incentivise investments in fossil fuel based pow-
er generation capacities if it is based on the most efficient newly build natural gas fired power 
plants. Such default value might therefore also be based on the best achieved 10% of all fossil 
fuel fired power generation installations (or installed capacity) instead of the best available 
level. This approach would also be in line with the benchmark setting of the EU ETS but 
would still generate only marginal incentives in a credited mechanism approach while in a 
trading approach this might be sufficient.  

Hybrid approach 
A hybrid approach might combine elements of both approaches as described above, which is 
relevant if incentives shall be ensured to increase efficiency of existing fossil fuel fired power 
plants or to build new natural gas fired power plants (instead of diesel or coal) and also for 
renewable electricity additions. All renewable electricity additions could by default get reduc-
tion units according to the application of a default value while fossil fuel based additions and 
activities to switch fuels or efficiency improvements can apply for a benchmark based on the 
CDM approach deducted by a certain percentage.  
Although in this approach the benchmark level is higher for fossil fuel based electricity gener-
ation, the incentives per MWh could still be higher for renewables. The incentive is deter-
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mined as the difference between the benchmark and the actual emission level. For fossil fuel 
based generation this difference might be 0.200 tCO2e/MWh (e.g. in case the benchmark level 
is 0.550 tCO2e/MWh and the emission level is 0.350 tCO2e/MWh) and since renewables will 
have no or minor remaining emissions, their benchmark could for example be directly trans-
lated to the incentive level of 0.350 tCO2e/MWh. 
 
All these three main choices could be further adjusted to be applicable in specific situations 
according to the bilateral agreement between participating countries. This could, for example, 
include the question of whether the benchmark should consider installation sizes (e.g. when 
advantages from smaller decentralised generation are seen as important despite the often 
lower efficiency compared to larger power plants) or other aspects as discussed in the previous 
steps. On this bilateral negotiation level intervals for dynamic renewal of the benchmark level 
should also be agreed. The intervals should not be too short, in order to ensure planning secu-
rity for investors, and not too long, in order to ensure that benchmark levels always consider 
recent developments and maintain a high level of environmental integrity for the bilateral 
crediting mechanism. 
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3.3.2 South Africa’s low income housing sector 

The benchmark concept development for the buildings sector needs to consider the specific 
characteristics of the sector and the experiences gained through the application of crediting 
mechanisms. In contrast to the previously discussed electricity sector, projects in the buildings 
sector which aim to cover the whole building rather than only specific appliances in buildings 
(e.g. lighting, space heating) reached only a low penetration in the CDM despite their large 
mitigation potential.  
 

Figure 14: Overview on available methodologies for “household & building energy efficiency” 
(UNFCCC 2012a) 

      
 
 
As shown by the methodology overview in Figure 14 for the category “household & building 
energy efficiency” most available methodologies refer to single measures in buildings and do 
not cover whole buildings and their overall energy efficiency. By the end of 2012 four method-
ologies were approved which offer an application to the entire building22. Most of these meth-
odologies are however seldom applied and project activities with these methodologies are 
characterised by limited success in the CDM project cycle as shown by the number of projects 
in the pipeline, registered projects and projects that actually received at least once CERs.  
 
 

 

22 Note that AMS-II.R., which was just recently approved and initially available as of 31 May 2013, is not yet included in the 
overview provided by Fehler! Verweisquelle konnte nicht gefunden werden.. 
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Table 12: Building CDM methodology overview 

Reference 
number 
(available 
since) 

Latest 
version 

Name No. of CDM 
projects: 
in pipeline / 
registered / 
issuing (*): 

No. of 
PoAs: 
in pipeline / 
registered / 
issuing (*) 

AMS-II.E. 
(31 Oct 02) 

10.0 Energy efficiency and fuel switching 
measures for buildings 

27 / 9 / 1 5 / 1 / 0 

AMS-III.AE. 
(17 Jul 09) 

1.0 Energy efficiency and renewable energy 
measures in new residential buildings 

0 / 0 / 0 0 / 0 / 0 

AM0091 
(03 Jun 11) 

1.0.0 Energy efficiency technologies and fuel 
switching in new buildings 

0 / 0 / 0 0 / 0 / 0 

AMS-II.Q. 
(20 Jul 12) 

1.0 
(top-down) 

Energy efficiency and/or energy supply 
projects in commercial buildings 

1 / 0 / 0 0 / 0 / 0 

AMS-II.R. 
(31 May 13) 

1.0 
(top-down) 

Energy efficiency space heating measures 
for residential buildings 

0 / 0 / 0 0 / 0 / 0 

(*) Numbers based on UNEP Risoe CDM and PoA Pipeline Overview, October 1st 2013, 
http://www.cdmpipeline.org/ 

 
Table 12 demonstrates that AMS-II.E. is the most frequently used for buildings. The small 
scale methodology covers greenhouse gas mitigation measures such as electricity and/or fuel 
savings through energy efficiency improvements and optionally through the use of less-carbon-
intensive fuels. The methodology covers more efficient appliances and better insulation and 
thus has a rather holistic approach for the whole building. However, despite its long history 
the methodology is rather generic in its description, especially with respect to baseline build-
ing identification and monitoring provisions. Too general descriptions of requirements can 
lead to frequent use of methodologies since their requirements seem feasible in the first in-
stance. Subsequent problems occur during validation and verification when requirements need 
to be practically implemented and turn out to be ambiguous or missing (Warnecke 2014). 
Thus, as of 01 October 2013, only 9 projects were registered while even only one project man-
aged to successfully undergo the MRV process and to receive CERs. Besides one project in the 
low income segment (Kuyasa project in South Africa) most projects cover large single build-
ings with high specific emission levels such as hotels, office buildings, server buildings or even 
airport terminals. 
AMS-III.AE. has a very narrow application scope since it only accounts for electricity savings 
in new, grid-connected residential buildings and stipulates that all equipment used needs to 
be new. Buildings in which any of the services provided are based on the use of fossil fuel or 
biomass cannot apply this methodology.  Emission reduction determination is based on annual 
ex-post comparison of measured annual average electricity consumption of a sample of the 
occupied project residences with either a sample of baseline residences using regression anal-
yses or with an estimate of the annual average electricity consumption of baseline residences 
as determined using a calibrated computer simulation model. Actual weather conditions need 
to be taken into account. No project applies the methodology so far despite the fact that this 
methodology has already been available since 2009. This might be due to barriers inherent in 
the allowed baseline determination approaches (simulation) and the narrow scope. The limita-
tion to electricity consumption reduces the complexity and the number of parameters and 
might fit to the situation of many low income housings in South Africa but also sets incentives 

http://www.cdmpipeline.org/
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for the locked-in use of electricity as the preferred energy carrier which is especially in South 
Africa the energy source with the largest CO2 emissions.  
AM0091 was developed for Masdar City, a new sustainable low carbon part of Abu Dhabi, in 
the United Arab Emirates. The methodology is by far the most technically advanced and the 
only large scale methodology for buildings. The methodology is applicable to new buildings 
only and uses a benchmark approach for baseline setting and additionality demonstration ex-
pressed in emissions per floor area (tCO2/m²). The benchmark follows the specifications as laid 
down in paragraph 48 of the Marrakesh Accords (cf. section 3.2.1) and considers the top 20% of 
building units under similar conditions in the previous five years. Besides conditions such as 
climate and building size also the socio-economic status of residents is taken into account. The 
methodology covers whole buildings with the consequence that not all single measures within 
buildings need to be measured. Electricity and fossil fuel savings as well as refrigerant leak-
age reductions are considered while biomass and biogas usage is excluded. The downside of 
this consequent rule application and comprehensive coverage is the need for detailed data that 
describes the calculation of the project and baseline emissions. Project participants might be 
required to conduct their own extensive surveys to be able to gather the required building data 
which is usually not available from official statistics in developing countries. Parameters de-
scribing the socio-economic status of residents might even raise confidentiality concerns, an 
issue that is rather uncharacteristic for the building sector. Besides high capacity require-
ments and costs for MRV compliance, the limited availability or cooperation of national au-
thorities in host countries might create a success limiting factor. No project applies the meth-
odology so far.  
AMS-II.Q. was developed with the top-down approach and approved in July 2012. The meth-
odology specifically builds on the use of computerised simulation models for existing and 
greenfield commercial buildings. The methodology has a rather broad coverage and applies to 
projects that include energy efficient building design features; energy efficient appliances, 
equipment and/or technologies; energy management controls; on-site renewable energy pro-
jects; on-site cogeneration; and fossil fuel switching alone or in combination. In the case that 
legally binding building codes are available, the baseline emissions scenario is based on mini-
mum energy requirements in the building code for the subject of the building type and the 
classification in the same climate zone (e.g. in kWh/m2/year). However, extensive knowledge 
and efforts are required to comply with exercises such as data collection, model calibration, 
computer simulations, documentation and reporting. Data about the complete building system 
is required including its orientation, shape and envelope, heating, ventilation and air condi-
tioning (HVAC), the number of occupants and the operating hours. Additionally a prediction of 
energy use for services provided and the actual weather conditions might be required. One 
project developed a PDD based on this methodology and started a validation process. 
AMS-II.R. is applicable to energy-efficiency activities involving the installation of new equip-
ment or products or the modification of existing equipment or products that are implemented 
within residential buildings (single or multiple-family residences). The methodology includes 
only those activities that are intended to reduce emissions associated with space heating. This 
includes, for example improving building insulation, enhanced glazing of windows and im-
proved efficiency of heating equipment. The methodology application is furthermore limited to 
existing buildings where it is possible to directly measure and record the energy use within 
the project boundary. The methodology requires that the impact of implemented measures in 
project activities needs to be clearly distinguished from changes in energy use due to other 
variables not influenced by the project activity. In this way the methodology leaves the major 
challenge of CDM activities in the building sector with the participants. For the determination 
of the baseline energy consumption three options are allowed: the use of a “baseline measure-
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ment survey”, the use of a “treatment group versus control group study” or the use of “existing 
data from registered CDM projects”. The second option requires a control group of residences 
that are assigned not to receive the project efficiency activities. This might however lead to 
tension between occupants and is therefore seen as problematic in the low income housing 
segment. Monitoring approaches included in AMS-II.R. allow representative sampling. Apart 
from the limitation that the methodology is not applicable to new buildings, it might still have 
potential, since the proposed approaches seem rather pragmatic and transparent. Since the 
methodology was approved just recently, the actual applicability needs still to be proven and 
depends very much on the question of whether the requirements can unambiguously be inter-
preted during implementation, and whether verifiers and the EB accept the implemented ap-
proaches. 
This low success rate for the initiation of greenhouse gas emission reduction projects through 
the CDM in the buildings sector might be caused by various barriers linked to this sector and 
also linked to the CDM. The CDM’s principles, to generate real, measurable, verifiable and 
additional emission reductions, seem to be partly incompatible with some sector characteris-
tics. The CDM-MRV rules require proof and exact determination of each avoided ton of emis-
sions which is difficult in the buildings sector due to the rather low “signal to noise” ratio. The 
quantification of the actual interfering effects of e.g. changes in user behaviour or interaction 
with other measures are often indeterminable. Projects in the building sector also tend to have 
a high level of complexity due to numerous potential energy carriers and various services 
combined within the project boundary.  
The available methodologies are either too specific or do not provide practicable solutions to 
address these challenges in a pragmatic way. This results in high transaction costs which 
come along with rather small emission reduction amounts per project activity. Most of the reg-
istered projects are far below 10 000 tCO2e per annum and have only a limited multiplication 
potential (for example, through upscaling in PoAs) due to their complexity and the required 
tailor-made approaches.  
Moreover, the full potential of the reduction measures is realised over the full lifetime of build-
ings which is usually much longer than the CDM crediting periods. In this way the CDM does 
only insignificantly increase the payback time of investments and building measures remain 
less attractive compared to alternative investments. 
The lessons learned from the application of the CDM in its current form to entire buildings 
leads to the conclusion that any mechanism that aims to tap these mitigation potentials 
should have pragmatic MRV approaches, might reward indirect and long term effects and 
should allow bundling of less homogeneous single activities to facilitate reaching a large cov-
erage in the sector.  
No specific insights can be drawn from the EU ETS since direct emissions from buildings are 
not covered in the scheme. The national emissions budgets for the building sectors in the EU 
are set by the Effort Sharing Decision and mainly regulated through national policies and 
measures not related to the carbon markets or other carbon pricing initiatives. Thus the EU 
ETS cannot serve as source of approaches for a credited mechanism applied to the building 
sector. 
The specific situation of the building sector in South Africa is characterised by a huge demand 
for low cost buildings to supply the growing population with adequate housing facilities. The 
government has set itself targets for new buildings and is supporting this segment heavily: 
Between 1994 and 2011, the government built around three million homes, providing housing 
to 13 million people. By 2014, the government plans to improve the housing situation for 500 
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000 further households by upgrading informal settlements23. There are three different catego-
ries of supporting housing in South Africa:  

 Low income housing: Government provides free housing to poorest part of the popula-
tion 

 Social housing: Government provides subsidised rental to low income persons (below 
R7 500 per month) 

 Gap housing: Subsidised mortgages 
In the low income sector, houses are usually constructed in a standard way, resulting in a 
large number of similar homes.  
Some activities in the low income housing sector have already been tested under the CDM. 
The most noteworthy is the Kuyasa project24, which was already registered in 2005 as a pio-
neering CDM project, and which was the first CDM project ever in the buildings sector. The 
project activity aims to improve the thermal performance of existing and future low-income 
housing units and to improve the lighting and water heating efficiency. These measures also 
include a better roof insulation as part of the overall project, and the methodology also ad-
dresses suppressed demand. The City of Cape Town is the only project participant and the 
project is additionally registered as Gold Standard due to its manifold co-benefits. The annual-
ly expected emission reduction and respective CERs amount to 6 580 tCO2e, although no actu-
al issuance took place yet.  
The initiatives evolving from Kuyasa project are now followed up by the Sustainable Settle-
ments Facility which is operated by South South North (cf. section 2.3.2). Initially scaling up 
was envisaged via extension from CDM project level to a CDM PoA approach. However, due to 
the various barriers and current changes in carbon markets, a development under the NAMA 
framework (respectively “flagship”) is currently considered as an option. This is not yet finally 
defined and might also be a starting point for activities under a bilateral mechanism. 
Beside the above mentioned barriers for CDM projects, further specific challenges occurred. 
Carbon credits in South Africa are treated as assets and specific procurement rules prohibit 
municipalities selling assets within a minimum period of three years. Furthermore, especially 
in the beginning of the project, quality of the technologies available was rather low with lim-
ited replacement and repair options. According to local experts this situation has however im-
proved since local manufacturers have picked up production of ceiling insulation and solar 
thermal water heaters. 
Various further CDM and/or PoA based activities in the buildings sector in South Africa exist. 
These projects however focus mainly on single activities related to buildings (e.g. efficient 
lighting or the use of solar thermal water heaters) but do not cover the whole building. 
 
(1) Definition of the system boundary 
The building sector is characterised by the use of different energy carriers causing direct and 
indirect emissions while the amount of indirect emissions can represent the largest share un-
der specific circumstances. The challenge is to find an approach limited in complexity but still 
widely accepted and covering all relevant emissions and mitigation opportunities. The list be-

 

23 See: http://www.info.gov.za/aboutsa/housing.htm  
24 See: http://cdm.unfccc.int/Projects/DB/DNV-CUK1121165382.34/view  
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low contains a description of emission sources in residential buildings which might be consid-
ered for the development of a benchmark.  
Direct emissions: 

 Fossil fuel consumption  
 Leakage of refrigerant 

Indirect emissions: 
 Electricity consumption of electric appliances 
 Heat consumption from district heating 
 Emissions from deforestation due to use of fuel wood 
 Emissions from production of building materials and appliances 

 
Figure 15 illustrates the relationship of direct and indirect energy related emissions. The 
main source for direct emissions is usually the fuel consumption within buildings and indirect 
emissions are mainly generated through the use of electricity. In low income housing seg-
ments this can however differ significantly from average values also having a regional varia-
tion. Depending on the services provided to this segment and dependent on the financial capa-
bilities of households the share of consumed fossil fuel and electricity might be small despite 
the existence of a theoretic larger demand, which is considered in the CDM under the concept 
of “suppressed demand”. Also alternative fuels such as fuel wood, harvested in an unsustaina-
ble way, might have an increased share if locally available.  
 

Figure 15: Simplified overview on energy related emission sources of the building sector 

 
 
Opportunities for improvements leading to emission reductions exist in the areas of low ener-
gy building envelopes, energy efficient appliances and renewable energy supply. All can effect 
direct fuel consumption as well as indirect emissions. For example the insulation of the build-
ing envelope reduces the need for heating and cooling. Depending on how this need is served, 
either electricity consumption and thus indirect emissions or fuel combustion and thus direct 
emissions are reduced.  



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 93 

 

 

According to the modalities and procedures of the CDM, the definition of the system boundary 
for CDM projects shall include all emissions which are significant and reasonably attributable 
to the CDM project activity (UNFCCC 2006). The term significant is, however, not further 
defined. Individual methodologies contain information on project boundaries and often include 
a table which indicates emission sources to be included and emissions occurring outside the 
project boundary but measurable and attributable to the CDM project. The boundaries in most 
building related methodologies are defined as the physical, geographical site of the buildings. 
Methodologies that also allow the replacement of appliances in buildings require from project 
participants to address how double counting with potential activities that focus on the distri-
bution of efficient appliances. Avoided grid transmission losses are attributed to the project 
despite occurring outside the boundary.   
To cover all relevant emission sources, we suggest including emissions related to all energy fed 
into the building. This approach excludes the leakage of refrigerants as well as emissions from 
production of other appliances or the building materials. We believe that these factors need to 
be addressed in the corresponding industrial sectors. Suitable environmental standards 
should however be considered during procurement processes of for example appliances or 
building materials to maintain the environmental reputation of the overall mitigation activity. 
Refrigerants can be ignored for approaches in the low income segment due to the absence of 
cooling services but needs to be reconsidered if this concept is translated to other segments in 
the building sector.  
For the emission reductions achieved by electricity savings, we suggest to use one of the ap-
proaches to develop an electricity emissions benchmark as described for the electricity sector 
in section 3.3.1, and to consider the allocation of reduced transmission losses to the activity 
analogue to the methodologies AMS-II.Q. or AMS-III.AE.. Furthermore, we recommend at 
least for the starting phase of a bilaterally agreed mechanism to exclude individual determi-
nation of emissions from the production of fuels, as data collection will be highly complex and 
different to the approaches necessary for the remaining building sector. Such up-stream emis-
sions should rather be included in the emission factors of the corresponding fuels. Alternative-
ly the major upstream emission sources could be addressed by default emission factors for spe-
cific activities provided by the IPCC guidelines and applied as in AMS-II.E. Annex 1 for PoAs.  
Questionable is, whether the system boundary should include emissions from deforestation 
related to fuel wood use. In rural areas of developing countries this is an important driver of 
greenhouse gas emissions. However, this might impose significant additional requirements for 
MRV while the importance for the low income housing sector might vary.  
According to Sykes (2009) “despite a mass electrification scheme and access to subsidised elec-
tricity, South Africa’s urban poor continue to choose to use more affordable dirtier fuels such 
as biomass, paraffin and coal burnt directly in stoves or imbawulas25. Poor thermal perfor-
mance of subsidy housing and shack dwellings reinforces decisions to use these fuel types.” 
This suggests that alternative non-commercial standard fuels can be an important contribu-
tion to baseline emission levels and should be considered for the BAU emission scenarios.  
However, these fuels should not be used anymore in the situation with implemented measures 
in the building sector, leaving this complexity to the ex-ante determination of the benchmark 
and the BAU scenarios. It should not lead to additional parameters of the (ex-post) MRV of 
activities.  

 

25 “imbawulas” are used for heating in very poor households which consist of a recycled metal container with holes and filled with 
combustible residues to produce heat. 
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We assume that low income housing constructions often concentrate in urban or semi-urban 
regions, where fuel wood contributes with a smaller share to energy supply of the residential 
sector than in rural areas. Standardised default approaches might be developed (based on 
short baseline studies for example) to include these emission but avoid a significant increase 
in complexity. This might be tackled with the development of an additional benchmark. 
 
(2) Identification of the key performance indicator 
As a performance indicator for greenhouse gas emissions in buildings, the total greenhouse 
gas emissions per floor area is the most common, although approaches that further simplify 
and target greenhouse gas emissions per house or housing unit might be more appropriate in 
the low income segment (cf. considerations in the following steps). 
The unit of the performance indicator based on floor area will be tCO2e/m² floor area. The nu-
merator specifies the greenhouse gases included in the assessment, whilst the denominator 
determines the area taken into account. Generally, we distinguish between the living space or 
the floor space of a building, where the living space is the area where inhabitants move 
around, and the floor space also includes rooms for storage. As space in houses will be limited 
in the low income sector, we do not expect much space for storage and other non-functional 
spaces, thus the difference between the floor space and the living space will be insignificant. 
The reference to the floor area means that emissions are coupled to the size of the house. For 
heating and cooling demand, there is certainly a direct relationship between energy consump-
tion and size. For electric appliances, the connection is less direct and might also or even 
stronger be linked to the number of residents. However, as the pilot sector is the low income 
housing area, we assume that the appliances are, just as the buildings themselves, standard 
equipment, and more or less the same in each household.  
Against this background it might be more appropriate, or at least worthy of consideration, to 
deviate from the “greenhouse gases per floor area” indicator. A performance indicator that 
describes the “greenhouse gases emissions per standardised housing unit” might be sufficient-
ly accurate while the efforts for the monitoring and greenhouse gas quantification of imple-
mented units can be considerably reduced (cf. subsequent steps). If within the low income 
housing sector different housing sizes exist that deviate from the standardised approach as-
sumed in our considerations, it should be assessed if different benchmark levels will be re-
quired for differently designed housings. 
 
(3) Selection of peers for comparison 
The building sector is quite diverse, which makes it necessary to limit the assessment to those 
peers, which actually make comparable sense. We suggest to exclude all not directly related 
segments of the sector such as middle and high income houses, as their different standard of 
living causes energy consumption and resulting emissions to differ significantly from the low 
income segment.  
For the initial phase of sectoral activities based on bilateral agreements, we recommend to 
only consider new buildings as peers for comparison, as the structure of existing houses differs 
from current construction materials and techniques. Furthermore, we recommend to consider 
only buildings which offer a similar type and level of service. In the low income sector older 
buildings might have lower technical standards but still lower emission levels than current 
reference cases. Older buildings might not provide the services required by its users and such 
do not deliver on suppressed demand. Not only existing buildings (from the same segment and 



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 95 

 

 

with similar service levels) might serve as peers for comparison but also programmes that are 
under development and complying with available laws and regulations. Applicable and en-
forced building codes with minimum energy efficiency standards could for example provide the 
basis for the simulation of a default building case that replaces the actual selection of new 
buildings as peers for comparison (cf. subsequent steps). It might however sometimes be diffi-
cult to determine the level of enforcement of building codes without the selection and analysis 
of real examples. 
Another possible issue is the need to differentiate between climate zones. Buildings in very 
cold or very hot areas usually consume more energy than they would with the same efficiency 
in moderate areas. The climate in South Africa is relatively moderate, however in higher re-
gions temperatures can differ significantly (cold nights in winter, hot days in summer). Along 
the coast of the Indian Ocean, the climate is more tropical with higher and more constant 
temperatures. From this first overview, differences of energy demand due to climatic factors 
per region might exist. We therefore suggest to consider peers for comparison only from the 
same climatic region. The National Building Regulation (SANS 10400) distinguishes, for ex-
ample, between 6 different climatic regions which might be used as basis also in a bilateral 
agreement approach. 
 

Table 13: Climatic zones of South Africa (Republic of South Africa 2011) 

Zone Description  Major centre  
1 Cold interior Johannesburg, Bloemfontein 
2 Temperate interior Pretoria, Polokwane 
3 Hot interior Makhado, Nelspruit 
4 Temperate coastal Cape Town, Port Elizabeth 
5 Sub-tropical coastal East London, Durban, Richards Bay 
6 Arid interior  Upington, Kimberley 

 
 
(4) Data collection of peers for comparison 
There is little data available for emissions or energy consumption in the residential sector in 
South Africa. The Long-Term Mitigation Scenarios from 2007 use approximate per household 
energy consumption and number of households to calculate emissions from the residential 
sector (Energy Research Centre 2007). 
The Kuyasa CDM project uses data from results of a combination of a calculation model and 
measurements in sample houses, to establish a baseline and determine energy consumption 
reductions implied through the measures (Thorne 2010). 
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Table 14: Annually avoided CO2 emissions per household in the Kuyasa CDM project (Reference 
number: 0079) 

Emission source  Annual CO2 emissions avoided 
per household [tCO2 /hh/year] 

Water heating 1.29 
Lighting 0.23 
Space heating 1.33 

Total 2.85 

 
The implementation of measures is monitored by quarterly sampling of at least 30 (or 1.25%) 
of the total houses affected by the CDM project activity. The number of installed appliances 
(efficient light bulbs or solar water heater) as well as the number of insulated roofs are multi-
plied with an ex-ante defined emission factor in the baseline and project situation and report-
ed for the issuance of CERs. Table 14 depicts the annually avoided CO2 emissions per house-
hold which is basically the difference between project and baseline emissions taking into ac-
count reduced grid losses and suppressed demand. 
Further insights can be drawn from Sykes (2009) who compared available data on incremental 
costs of interventions and associated emission reductions for new build and retrofit of low in-
come homes in South Africa. It was found that for new buildings the combined implementa-
tion of roof overhangs, insulation (ceilings and walls) and solar water heater lead to savings 
below 1 tCO2 per year and household. Only when supressed demand is fully accounted for, the 
emission savings per annum and household can reach approximately 10 tCO2. The incremen-
tal costs of this combined intervention are estimated at slightly above €1,600. Sykes (2009) 
furthermore estimated that in large project set-ups where transaction costs play even a minor 
role the financing via reduction units would require a price of €50/tCO2 to provide payback 
periods that would attract private investment. 
Alternatively, minimum standards for low income housing additions could also be taken to 
build a reference case that is used as peer for comparison purposes. The National Building 
Regulation (SANS 10400) for energy usage in buildings describes minimum efficiency of new 
constructions, also covering residential housing. It fixes, for example, the requirement to meet 
at least 50% of the annual hot water demand by non-electric sources and sets the minimum 
thermal resistance (R-values) of different parts of the building envelope (Republic of South 
Africa 2011). This regulation furthermore gives recommendations on the design of the build-
ing, for example its orientation.  
SANS 10400 does not fix the specific energy consumption per m² or per person, which would 
be closely related to the key performance indicator. This value will depend on additional fea-
tures, which are not covered by the standard and would need to be modelled. To do so for the 
low-housing segment, a standard house could be calculated as a sample, using the require-
ments from SANS 10400 for different climatic zones. 
In case already existing low income housing additions are built in a standard way, the green-
house gas emission level and the energy consumption could be measured from some housing 
units that are selected in a way to build a representative sample. It needs to be taken into ac-
count that the implementation of low housing projects is organized on the level of municipali-
ties who might also set standards. 
 



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 97 

 

 

(5) Measurement of own current performance 
The measurement of the own current performance could, in contrast to most CDM methodolo-
gy requirements, rely on an ex-ante agreed performance standard that is reached with the 
implementation of standardised low income houses under the credited programme. This 
means that instead of ex-post monitoring of the actual performance (or emission levels), the 
performance or emission levels of example houses are calculated or measured, and agreed as a 
reference case which is compared to the baseline case to calculate emission reductions per 
house. Ex-post MRV then only consists of a count of the number of implemented houses com-
plying with the standards as agreed in the reference case. The emission level of baseline hous-
ing units minus the emission level of implemented housing units complying with the agreed 
more ambitious standards are multiplied with the number of housing units. While only the 
latter variable is unknown ex-post. 
This constitutes a pragmatic approach that has uncertainties but reduces transactions cost 
and barriers for implementation mainly stemming from greenhouse gas quantification and 
MRV aspects. This proposal basically follows the method chosen by the Kuyasa CDM project 
but applies to whole building units rather than specific measures in the buildings. While the 
Kuyasa CDM project seems to be a good showcase also for efficient approaches embedded in 
the CDM it might be questioned if this approach would be accepted on the basis of the most 
recent methodology versions and newly accepted methodologies.  
The alternative approach is to monitor, report and verify every single housing unit which re-
sults in transition costs that are soon beyond the level of revenues that could be generated 
from such a credited mechanism. Also, the most accurate greenhouse gas quantification would 
not solve the overlapping effects of the change in user behaviour (signal to noise). This is not 
taken into account in the simplified approach but it can be assumed that this effect is levelled 
out when the number of homes is large and the reference consumption is close to the average. 
 
(6) Definition of the benchmark level (stringency) 
While the actual determination of an explicit benchmark level requires various assumptions 
on the building specifications and considerable modelling work a reasonable proposal for the 
general concept to develop a benchmark can be drawn from the gathered information during 
the previous steps. The benchmark concept could include the following steps: 
 

1. Definition of technical specifications of a standard housing unit that will or could be 
build (supported or) based on bilateral agreements. Technical specifications should in-
ter alia include the building size (e.g. 40 m²), the services provided, the design basics 
and the climate region. 

2. Estimation of the resulting energy use and the total greenhouse gas emission level of 
the standard housing unit per annum as per the current building stock. This should 
consider the actual level of enforcement of the building code, different energy carriers 
and suppressed demand. 

3. Simulation or estimation of the energy use and the total greenhouse gas emission level 
of the same standard housing unit per annum, assuming that the currently available 
building code is fully implemented (SANS 10400). The resulting emission level is ex-
pected to be lower but could also be the same or even slightly higher compared to the 
result of step 2 depending on the strictness and the level of enforcement of the building 
code. 
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4. Simulation or estimation of the energy use and the total greenhouse gas emission level 
of the same standard housing unit per annum, in the case that a reasonable level of 
(additional) insulation, renewable energy supply (for hot water supply for example) and 
more efficient appliances are implemented in the scenario of a bilateral agreement 
supporting this sector. All measures should be significantly above the building code re-
quirements and business as usual constructions. However, the measures should still be 
proportional in the national or regional sector context and affordable for a “supported 
programme” to reach a comprehensive coverage. 

 
The above scenarios could be used for the determination of the own contribution of sectors and 
host countries and to determine the amount of reduction units that could be allocated to re-
finance the measures. The emission level in the situation (2) could be defined as BAU scenar-
io, the emission level in situation (3) as the actual benchmark stringency level (credited base-
line) and scenario (4) would describe the remaining emission level which is the objective of the 
programme and after implementation the actual monitored emission level. These three emis-
sion levels are schematically indicated in Figure 16. 
 

Figure 16: Schematic representation of different emission levels for the determination of the bench-
mark stringency 

 
 
The difference between (2) and (3) constitutes the “own contribution” of the sector or the host 
country to deviate from the BAU emission levels while the difference between (3) and (4) 
would be the greenhouse gas emission reductions for which the financing is received via poten-
tially issued and purchased credits by the financing country in a bilateral agreement. Depend-
ing on the own capabilities and the required level of support the own contribution might be 
reduced to a minimum to allow maximising the bilaterally supported reductions. This might 
especially be required in the building sector given the information provided in the previous 
steps and is already considered for the above described benchmark stringency setting ap-
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proach. Defining the benchmark stringency at the level of the full implementation of the build-
ing codes already assumes an own contribution due to incomplete building code implementa-
tion in the BAU scenario.  
Incomplete building code implementation is a realistic assumption. According to Sykes (2009) 
lack of knowledge, lack of competence of building inspectors and problems with corruption are 
the main barriers that prevent the full implementation of building codes and standards in 
South Africa’s low income building sector. Moreover, the interviewed sector experts confirmed 
that the government specifically agreed to exclude the low income housing sector from the 
building code enforcement due to too high implementation costs in this segments. Additionally 
local experts reported (e.g. during the workshop) that also disincentives exist to actually 
achieve efficient building units. Municipalities are often responsible for the low income hous-
ing additions and at the same time own shares of the local electricity supplier. Low income 
housing units purchase their electricity from the local suppliers while by law often the first 
50 kWh/month are for free for poor households. The electricity supplier and indirectly the mu-
nicipality might therefore have an interest that the electricity consumption is not too low for 
these housing units.  
Going beyond the BAU scenario in the building sector immediately ensures environmental 
integrity and justifies a supported approach. According to our considerations in section 3.3.1 
this seems however not sufficient for all sectors. The dashed area in Figure 16 should be, for 
example for measures in the electricity sector in Chile, considerably smaller and the share of 
own contribution respectively larger.   
 

3.4 Concluding remarks on benchmark concept development opportunities 
The development of benchmark-based concepts for a bilateral mechanism has shown that the 
two selected sectors are most different with regards to their opportunities and challenges. Ta-
ble 15 briefly summarises these different characteristics.  
 

Table 15: Comparison of market mechanism related sector characteristics 

 Power generation sector Building sector 
Data availability  Good, no confidentiality issue, 

CDM grid emission factor calcula-
tion experiences 

Difficult due to heterogeneity of 
building and owner structure 

Average emission reduction per 
CDM project activity 

Small to very large Small, up-scaling desired but dif-
ficult 

Successes in the CDM Well represented; high share of 
projects, several methodologies 
and tool to calculate grid emission 
factor, first standardised baseline 

Limited, low penetration rate, very 
low issuance success, mostly sin-
gle measures in buildings 

Barriers in the CDM Large differences in regional base-
lines and respective incentive level  

Monitoring, boundary setting, 
high transaction costs, low “signal 
to noise ratio” 

Benchmarks in the EU ETS 
(2013-2020) 

None, no free allocation None, not covered by the EU ETS 
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For the benchmark concept development in the power generation sector the CDM appears to 
be a valuable framework which could be applied to a large extent if agreed from all participat-
ing countries. The CDM has addressed most of the identified sector challenges with its respec-
tive methodological tools and describes solutions that constitute a consensus for many stake-
holders.  
Our suggested proposals follow the CDM approach to the extent possible but also require a 
few important modifications that increase pragmatism, ambition and suitability for sector 
coverage. 
For the building sector we found a completely different picture. The CDM showed a low per-
formance in the past and does not provide ideal solutions for a sector-based approach. The ex-
isting barriers will persist as long as most accurate greenhouse gas quantification is the main 
objective. However, we suggest pragmatic approaches that allow projects with at least sub-
sector wide coverage. An increased uncertainty emerging from required simplifications can in 
this approach be levelled out by ambitious definition of benchmarks to ensure a high level of 
environmental integrity.  
The pragmatic approaches suggested in setting benchmarks are possible since in the frame-
work of a bilateral agreement the methodological choices are finally a decision between the 
two collaborating Parties. However, scientifically justified choices are required to ensure a 
high environmental integrity of the achieved reductions and to safeguard the agreement 
against criticism. This can be ensured by the above presented approaches which ensure that 
every single activity covered under the agreement gets rewarded with credits only below the 
actual baseline emission situation. Even if doubts in specific cases might emerge it is obvious 
that the benchmark or respective credited baseline is chosen in a conservative way ensuring 
that the overall agreement on a sector level leads to significant net greenhouse gas emission 
reductions.  
Accuracy of greenhouse gas quantification in such a pragmatic approach is not possible to the 
same extent as it is provided by the CDM. However, the actual rewarded reduction (difference 
between agreed sector wide credited benchmark and actual remaining emissions level) is real 
and quantifiable. The amount of achieved but not rewarded greenhouse gas reduction, the so 
called “own contribution” (net emission reduction), in the sector or host country remains sub-
ject to uncertainty and can be estimated rather on the level of the sector than exactly quanti-
fied on the level of single project activities.  
This potential disadvantage is, however, balanced against the advantage that the transaction 
costs are minimised and thus the funds provided based on a bilateral agreement are to a large 
extent invested in actual greenhouse gas reduction rather than in the mechanism itself. It 
could also be questioned if a more accurate greenhouse gas quantification for the “own contri-
bution” share in a sectoral approach is required at all. Since this share is not used for offset-
ting or crediting the final recognition will occur via changes in the Parties’ inventory compared 
to the BAU inventory projection. Inventories are affected with rather large uncertainties and a 
high signal to noise ratio. Also in the case that climate financing funds are used, the estimate 
of the own contribution or net reduction is even more accurate compared to the majority of 
current NAMA proposals, although double counting of efforts and financing needs to be ad-
dressed and avoided. 
In comparison to the CDM and under the assumption that the bilateral agreement on a sector 
level is purely planned as a crediting/offsetting mechanism, this framework proposal follows a 
conservative approach in allocating emission reductions to projects but might still be attrac-
tive to the private sector. Rather than to the final amount of achievable emission reductions, 
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project developers might give more importance to benefits from planning security, low trans-
action costs and a secure demand which would at least for piloting projects be guaranteed. In 
this approach the private sector will also be released from the burden to prove on their own 
that activities have a high environmental integrity. This is ensured on the level of Parties by 
determining an ambitious sector wide benchmark. The success and acceptance in the private 
sector might be in the end determined based on actual prices paid for the generated credits. 
The actual feasibility of activities under a bilateral agreement is finally defined by the prices 
that are paid for achieved emission reductions or respectively issued reduction units. This 
price should be high enough to provide the additional financing that is required to initiate 
greenhouse gas reduction activities compared to BAU activities. Prices under the umbrella of 
bilateral agreements can furthermore be negotiated between Parties as long as no connection 
to the further markets is established. Prices might also be further distinguished according to 
the needs of different technologies. For the determination of most efficient price signals and 
the required support level “reversed auctioning” might be the preferred option while other op-
portunities exists to most effectively spend the available funds to support project activities 
(Warnecke et al. 2013). As soon as market demand is re-established and the mechanism leaves 
its pilot status, a reconnection to markets should be considered and would thus ensure that 
price determination and financing is realised through the markets again. 
In case of the building sector it is however questionable if market prices will ever reach the 
required levels to attract private financing and tap the significant mitigation potential in this 
sector on the larger scale. Even if transaction costs and “own contributions” are reduced to the 
absolute minimum the resulting amount of reduction units will probably not be sufficient to 
generate the required financial incentives. Price calculation from Sykes (2009) show that even 
in these cases prices far above current and past market price levels would be required. Addi-
tionally, project developers from India (which has the largest share of registered projects in 
the building sector under the CDM) reported that building sector projects are registered under 
the CDM mainly for marketing and reputational reasons and that an attractive co-financing 
was never expected even in price scenarios with a balanced demand and supply. Against this 
background it might be considered to develop away from market-based approaches and con-
sider non-market mechanism such as “Result-based Financing” or NAMAs. Both mechanisms 
could use the above proposed approaches simultaneously while the required financial support 
levels could be allocated in a more tailor-made fashion to the specific needs in the covered 
segments. 
 

  



Bilateral agreements as basis towards piloting sectoral carbon market mechanisms 

 

 102 

 

 

4 Considerations for implementation 
The previous parts of this research project for the preparation of pilot activities on the basis of 
bilateral agreements have defined important general principles and a profound basis for fur-
ther steps. However, further considerations are required to support implementation and ac-
ceptance of activities. This section aims to answer some of the identified questions and aims to 
develop recommendations in order to pave the way towards implementation.  
Although the considerations in this section build on a bilateral crediting system as defined in 
the previous steps, it does not focus on the direct implementation in one of the two country-
sector combinations. Instead, considerations aim for a general relevance applicable to most 
sectors and countries. Though, whenever practical examples are required to facilitate the un-
derstanding and illustration of complex circumstances, we recommend reference to the well 
described country-sector combinations in this report.  
General principles for the development of practical recommendations include the prevention of 
the further fragmentation of the global carbon market. Recent developments for existing 
mechanisms and for the definition of new market mechanisms with relevance for the imple-
mentation of pilot activities under the umbrella of bilateral agreements are considered. The 
bilateral approach of the project shall furthermore consider the general compatibility with a 
potential New Market-based Mechanism (NMM) although it is not the aim to prepare NMM 
rules. In order to reflect the pilot character of the activities, consideration is given to ap-
proaches which are immediately implementable given the financial resources are provided 
(e.g. results-based financing approaches). 
The consolidation of a longer list of questions and potential recommendations towards imple-
mentation led to the following focus areas which are seen as priorities at this stage:  

 The integration into the national and international policy landscape (cf. section 4.1) 
 Requirements and next steps towards implementation (cf. section 4.2) 
 Alternative pathways for immediate implementation action in a situation with no car-

bon market recovery (cf. section 4.3) 
 

4.1 Integration into national and international policy landscape 
In the absence of a satisfactory standardised framework for national and international market 
mechanisms, issues related to fragmentation and overlap have become visible in countries 
which have progressed with their own initiatives related to the mobilisation of carbon and 
climate finance for projects and sectors in the past years. This includes countries developing 
bilateral offset mechanisms, domestic ETS programmes and non-market-based approaches to 
climate finance such as NAMAs. In 2014, about 40 countries and a further 20 subnational ju-
risdictions had implemented mechanisms to price carbon, covering between them approxi-
mately 12% of global greenhouse gas emissions (World Bank 2014). Given the fast rate at 
which countries are engaging with such mechanisms, their integration with other national 
and international policies is a key priority in order to ensure the efficiency of these initiatives 
and to avoid overlap between them. 

Differences to existing bilateral approaches 
Japan’s Joint Crediting Mechanism (JCM) is a matured example of a bilateral approach that 
seeks to generate reduction units in the region. Historically, Japan has been one of the major 
buyers of international UN accredited offset credits (Le and Delbosc 2012). Given the difficul-
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ties that the country faces to meet its initial voluntary 2020 emissions target, and given the 
lack of certainty that exists for the large volumes of CDM projects that Japan was sourcing, 
Japan has developed the Joint Crediting Mechanism (JCM), previously known as the Bilateral 
Offsetting Crediting Mechanism (BOCM). The JCM is a bilateral approach aimed at existing 
CDM projects and new mitigation activities with the objective to streamline processes and 
create more pragmatic rules, leading to reduced transaction costs and the subsequent genera-
tion of larger volumes of emission reductions; the mechanism is essentially an adaptation of 
the CDM where regulatory processes are decentralised to the bilateral level: initial guidance is 
taken from CDM for emissions monitoring, MRV and accounting rules, but specific regulations 
and methodologies are set by a Joint Committee at bilateral level, where project registrations 
and credit issuance also takes place (Shirakawa 2013). The JCM varies significantly from the 
CDM in two major aspects: 

 The decentralised and streamlined regulatory processes reduce transaction costs con-
siderably. International oversight by the CDM Executive Board is replaced by a bilat-
eral Joint Committee between Japan and each partner country, and unlike in the 
CDM, also for large scale activities the same third party entities can be responsible for 
validation and verification simultaneously. 

 The use of either a conservative emissions baseline or a conservative calculation of pro-
ject emissions reduces the burden of measuring and analysing many parameters. From 
an economic perspective, the use of conservative estimates will entail efficiency losses 
and market disequilibrium, as credits are likely to be under-issued. However, the con-
cept is based on the understanding that these potential losses are offset by the lower 
transaction costs caused by the reduced analytical burden.  

The JCM provides further benefits for Japan, since the broader sectoral coverage and the in-
clusion of sectors with lower abatement costs will increase the cost-effectiveness of efforts to 
achieve the 2020 target. Furthermore, strong support from the private sector was secured due 
to the likely development of the export market for Japanese technologies through the pro-
gramme. It is also argued that the decentralised and bilateral nature of the decision making 
processes under the JCM will better accommodate the specific needs and conditions of each 
host country (Le and Delbosc 2012), and may therefore improve the potential for contributions 
to local sustainable development goals (Government of Japan 2013). 
However, there are some aspects of the JCM which reduce its relevance as a model bilateral 
offset mechanism, and present further fragmentation difficulties: 

 The use of conservative baselines and emission estimations is intended to offset the 
loss of environmental integrity incurred by the relaxed audit and MRV framework, but 
the international legitimacy of the stringency is undermined since baselines and emis-
sion estimations are determined by the bilateral Joint Committee.  

 Whilst the decentralised nature of regulatory procedures carries tangible benefits for 
transaction costs, it entails considerable difficulties for integration with the interna-
tional market unless decisions made by each Joint Committee are published with max-
imum transparency and a framework for external auditing is designed for international 
verification of emission reductions. 

 The JCM presents questions regarding the accounting for non-market climate finance, 
since a significant proportion of the JCM design has been paid for by Japan’s official in-
ternational climate finance contributions (Le and Delbosc 2012). In relation to this, 
guidelines should be established that are applicable to all bilateral programmes, which 
formalise the accounting procedures in this context. 
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 Despite claims that the JCM will reduce transaction costs in the project cycle, large 
numbers of bilateral mechanisms would likely increase transaction costs of credit trad-
ing internationally. Divergent rules, methodologies and registries might hinder the 
tradability of credits and make the process of establishing credit trading contracts cost-
ly. Dealing with multiple partners will also present a strain for developing countries 
with limited capacity (Le and Delbosc 2012). Furthermore, maintaining integrity in the 
singular accounting of emission reductions in the face of many bilateral agreements 
represents an enormous accounting burden for host countries and international audi-
tors. This might be avoided through the international centralisation of some compo-
nents of the bilateral programme, specifically credit issuance and trading processes. 
Use of overly conservative baselines in methodologies may facilitate international 
cross-compatibility of locally appropriate methodologies. 

The bilateral approach presented in this report differs from the JCM in several ways and 
avoids some of these highlighted issues. The approach identified in this report does not seek to 
replace the CDM or other potential international mechanisms, and it is not intended to estab-
lish completely new regulatory frameworks that add additional complexity and barriers for 
market participants. Rather, the approach seeks to build on the knowledge and frameworks 
that are established and available, and prepare for future international mechanisms to come; 
the approach presented in this study uses bilateral agreements as a transitional instrument to 
transition from CDM to a New Market Mechanism. 
Furthermore, under the JCM, international recognition of bilateral efforts remains difficult as 
long as environmental integrity concerns remain unsolved and its use is conditional to the 
purchase of Japanese technologies. The approach presented in this study develops baseline 
and respective crediting thresholds taken into account internationally accepted data, and aim-
ing for international acceptance of emission reduction units during the design phase. 

Integration with domestic market-based programmes 
International Emissions Trading defined as one of the three flexible mechanisms under the 
Kyoto protocol is used as central instrument for international trade of emission rights between 
Parties. Complexity in emission trading approaches emerged from the evolution of ETS pro-
grammes that has mostly taken place on the national, subnational or regional level. Domestic 
Emissions Trading Schemes (ETS) and offset programmes are being designed and implement-
ed in an increasing number of developed and developing world countries, across all continents. 
In the case that domestic targets or commitments are ambitious or stringent, developers of 
project-based activities might find a higher demand, and a higher price, for credits within do-
mestic ETS and offset programmes. Whilst these are commendable initiatives, care must be 
taken to integrate these programmes with the national and international policy landscape in 
order to avoid overlap in sectors served both by the ETS and other national policies or interna-
tional mechanisms. In case of pilot activities based on bilateral agreements potential issues 
might arise when: 

 Mitigation from credited project-based or sectoral activities accrue to foreign govern-
ments or business through the international sale of reduction units, but might also be 
counted under larger sectoral mechanisms (e.g. NMM) or NAMAs if project-based activ-
ities are part of the respective sector emissions.  

 Domestic ETS approaches might cover the same envisaged mitigation potential and ac-
tivities. In particular the electricity sector analysed in this study is most often included 
in emission trading schemes.  
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 Sectoral pilot activities might reduce emissions in countries and sectors that have tak-
en over own reduction targets, and could therefore also contribute to the host country’s 
own emissions reduction. 

For all these scenarios the avoidance of double-counting through overlapping mechanisms is 
key. In the absence of international guidance, or a binding international framework, each host 
government will need to decide if and how different mechanisms should be allowed to coexist 
within their country. 
The closure of existing project-based activities that market CERs internationally (e.g. under 
the CDM) is legally challenging since these projects have registrations and contracts with in-
ternational bodies, and the host country government has issued a letter of approval for the 
project activity to exist for a specific crediting period length. Furthermore, the closure or 
phase-out of project-based activities sends a negative signal to the private sector about oppor-
tunities for climate change mitigation in the future.  
Should they decide that project-based and sectoral activities (e.g. sectoral NMM or NAMAs) 
should continue to coexist with domestic ETS and offset programmes, host country govern-
ments may have the following options: 

a) Allow, or require, credited project-based activities with international marketing to con-
tinue their activities as per normal, disallow such projects to market credits domesti-
cally unless there is a mechanism for joint domestic and international and accounting 
in place, and ensure that all internationally marketed credits are subtracted from cal-
culations on sectoral emissions for NAMAs and new market-based mechanisms as well 
as the national inventory.  

b) As in (a), except that the host country receives the credits for all project-based activities 
under a sector-based crediting NMM, and then passes these credits on to the private 
projects developer. 

c) Allow project-based activities to sell credits within the domestic market as long as a 
mechanisms for joint domestic and international accounting is in place, or otherwise in 
the case that their international registration and contracts are terminated; the transfer 
of credits between sectors should be accounted for in the calculation of emissions for 
sectoral crediting programmes (e.g. NMM), or the domestic ETS or offset programme 
should be restricted to only cover sectors that are also covered by tradable NMM tar-
gets. 

Integration with non-market-based climate finance 
In the coming years, it is expected that the volume of climate finance flows that reach develop-
ing countries through non-market-based mechanisms will greatly increase due to the devel-
opment of the Green Climate Fund, which, for example, will partly be used to support domes-
tic national initiatives such as Nationally Appropriate Mitigation Actions (NAMAs). NAMAs 
are not a predefined concept, and their scopes vary considerably; NAMAs may be programmes 
or strategies for the transformation of an entire sector, they may be individual projects, they 
may be the development of domestic market-mechanisms for implementation, or they may 
simply be national targets. It is difficult, if truly possible, to separate NAMAs from national 
policies and strategies, especially in the case of unsupported (unilateral) NAMAs. Indeed, 
supported NAMAs might be considered as a national strategy/policy/programme/target that is 
registered with the UNFCCC as a mitigation action and is co-financed by international do-
nors. If NAMAs are to be developed alongside crediting programmes, the integrity of emission 
reductions could be compromised in the case that the supported NAMA causes emission reduc-
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tions in a sector covered under a credited bilateral mechanism, for which the host country re-
ceive further credits through the mechanism. 
Given that NAMAs may have a transformational effect on the target sector and spill over ef-
fects on other sectors, overlap between effects from NAMA funding and other initiatives is 
very likely and it is not realistic to measure these overlaps precisely. This is an area where 
further international guidance and regulation is needed in the very near future; if non-
market-based climate finance is used to reduce emissions in a host country, how can it be 
avoided that international finance pays for these reductions again through market-based 
mechanisms? Presently, MRV for non-market-based climate finance is based on more relaxed 
parameters for direct determination of emissions reduction alongside a series of indicators for 
improvements in mitigative capacity as well as co-benefits, but the calculation and verification 
of direct emissions reductions from such finance will become a much more politically sensitive 
and complex issue if their impacts are to be partially accounted for and deducted from credited 
baselines. It is also not clear who would assume the costs of the significant accounting burden 
implied: should this be the responsibility of the host country and included as a component of 
each NAMA, or is it a cost to be assumed by the credit buyer of the NMM? Given the large 
volume of countries that show a willingness to engage in mitigation through both market-
based and non-market-based climate finance, procedures for integration and accounting of 
non-market climate finance need to be clearly defined in the design of any future international 
market mechanism, and such procedures might be a prerequisite to participation in the mech-
anism. 

Integration with mitigation commitments under the new global climate agreement 
The international community is negotiating a new global climate agreement to enter into force 
in 2020. Parties aim at signing the agreement in December 2015, at the Conference of Parties 
(COP) in Paris. Until then, countries are already preparing proposals for their individual con-
tributions, their Intended Nationally Determined Contributions (INDCs). The new agreement 
aims to include commitments from all Parties, and while these commitments can include miti-
gation and/or adaptation elements, the current preparation of the countries’ INDCs shows 
that most include mitigation as central elements (NewClimate Institute 2015). This means, 
that in a future world, more countries – developed and developing - will have their own targets 
for reducing domestic emissions. 
Given the increasing importance of the own emission reductions of potential host countries, it 
becomes more important to clearly separate emission reductions which a country can account 
for domestically, and reductions to be accounted for in a donor country; partly leading to simi-
lar considerations as described in the above paragraphs on non-market-based climate finance 
and domestic market-based programmes. On the one hand, the separation of contributions 
ensures that emission inventories can be summed up globally to monitor progress against 
agreed temperature targets. On the other hand, this is necessary to evaluate the achievement 
of targets of the host country under the convention. A bilateral crediting approach could target 
fully at providing emission credits to markets. In this case, none of the credited reductions 
beyond the agreed benchmark would be accounted to achieve the targets of the host country. 
Especially in a pilot programme and in the current situation of little demand for credits, ele-
ments could be included where climate finance, rather than revenues from selling carbon cred-
its, supports the activities. As a result, some emission reductions would be accounted for do-
mestically and contribute to the target achievement. 
The benchmarking approach should further match the level of ambition of the INDC. Coun-
tries may approach the level of mitigation ambition in their INDC very differently: Some will 
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base their contribution on already ongoing national policies or NAMAs, while others will set 
aspirational, potentially more ambitious targets, perhaps with the condition to receive inter-
national support. Depending on how the host country frames its INDC, the bilateral pro-
gramme needs to consider it differently: In the first case, the bilateral crediting approach 
could use the level anticipated by the INDC as a starting point for the benchmarking level. 
The ambition of the programme should go beyond that level. In the second case, the pro-
gramme should rather be considered as a contribution to achieving the target. Here again, it 
needs to be clarified early on which part of the effect of the approach is to be accounted where. 
Besides the benefits such as for example technology transfer and economic benefits, net emis-
sion reductions can thus be important as motivation for the country to participate, to get clos-
er to achieving their own targets. 
Given that the benchmark is chosen sufficiently ambitious, a part of the emission reductions 
resulting from the bilateral crediting approach will relate to domestic efforts of the host coun-
try, the “own contribution”. Depending on how the bilateral crediting approach is set up, the 
reductions beyond the benchmark contribute to the generation of tradable emission reduction 
units and to supported activities and thus to the achievement of conditional targets of the host 
country, e.g. through including an element of result based finance, where emission credits are 
not accounted for elsewhere (see also section 4.3). 
The INDCs do not necessarily cover all sectors. The bilateral crediting approach could thus 
also target sectors that are not covered under the INDC, and in this way, close gaps in the 
coverage of potential areas of emission reductions. In that case, the level of ambition of the 
INDC is independent of the benchmark, and the achievement of targets of the host country not 
related to the bilateral programme. 
INDCs will likely go beyond pure emissions reductions targets, and also include sector specific 
targets (e.g. a % share of renewable energy) or policies and measures. If the target sector of 
the bilateral programme is affected by these elements, they could also be considered when de-
termining the level of the benchmark, additionally to emissions reductions. When determining 
the distribution of the effect for domestic and external accounting, it may be necessary to dif-
ferentiate between various target indicators: Changes to the share of renewable energy would 
likely be fully accounted for in the host country, while emissions reductions from this target 
may be (partially) accounted for elsewhere. 
Once a bilateral programme is set up, future revisions of the INDC should consider the effect 
to be accounted for domestically, if any. This means, that the existence of bilateral crediting 
approaches that lead to net emission reductions in the country could motivate countries to 
increase the ambition level and/or scope of their INDC. 
On the other hand, bilateral crediting approach might run the risk of incentivising low ambi-
tion of the INDCs, both in terms of coverage of sectors, as well as the target level, with the aim 
to maximise the revenues from selling carbon credits. The objective of keeping global tempera-
ture increase below 2°C requires ambitious reductions from all countries, and while developed 
countries are expected to lead this process, efforts of developing countries within their capabil-
ities and responsibilities are just as important. The scope of the programme and the level of 
ambition of the benchmark should thus be carefully chosen, and considerations should go be-
yond the level of ambition of the INDC (compare also Figure 16). 
For further reading on the relationship between INDCs and market mechanisms related to 
the ambition of mitigation commitments we refer to the recent publication from NewClimate 
Institute prepared as Input-paper for the G7 summit in June 2015 “Carbon market mecha-
nisms in future international cooperation on climate change” (Höhne et al. 2015).  
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4.2 Requirements and next steps towards implementation 
Implementation of bilateral mechanisms pre-2020 will require prompt action in the develop-
ment of necessary institutions, procedures and regulations. How such arrangements should 
look depends largely on the form of governance under which bilateral mechanisms should be 
structured. Under a centralised governance structure, there could be a strong role for the UN-
FCCC for the central governance of recurring benchmark determination, MRV and issuance. 
Such an arrangement would partly resemble governance structure of the CDM, and would 
build upon the past experience, capacities and institutions build under the CDM. However, 
such a governance structure is complex to build, creates a sizeable administrative burden with 
associated transaction costs, and is relatively inflexible to local contexts (Sépibus and Tuerk 
2011). Others call for a more decentralised governance model, either entirely independent 
from the UNFCCC or based only on very basic degrees of international guidance. The merits 
of decentralised systems include clear accommodation of national priorities, a broader range of 
possible approaches to emissions reduction with local relevance, relative ease of implementa-
tion and the possibility for simplified and locally appropriate means of MRV. However such a 
decentralised approach may have poor implications for environmental integrity of credits is-
sues, particularly if competing bilateral programmes are drawn into a race to the bottom re-
garding the quality and integrity of emission reductions. Such a model also risks the contin-
ued fragmentation of carbon accounting methodologies. This fragmentation would not be easi-
ly reversible and is not conducive to the possibility to develop a global market solution at any 
point in the future, if such a solution is deemed desirable. A hybrid model that concentrates 
major processes, regulations and design considerations on the national level based on basic 
international principles, international guidance and an international expert review process 
can mitigate some of these barriers whilst preserving some of the merits of a decentralised 
system (Sépibus and Tuerk 2011). Prag and Biner (2012) provide a detailed account of the pro-
cesses that can be envisaged under a model whereby international procedures are in place for 
the recognition and approval of nationally assessed and monitored crediting thresholds. 
We recommend a gradual approach to implementation based on the hybrid model of govern-
ance. The development of bilateral agreements and procedural arrangements can be gradual 
in order to test and refine approaches, but such developments require some degree of interna-
tional guidance from the onset in order to avoid the irreversible fragmentation of approaches. 
In this sense, the development of domestic institutions for bilateral mechanism implementa-
tion should be pursued alongside the development of international institutions, regardless of 
the extent of the role that such an international institution is to assume. Any country inter-
ested to begin the implementation of bilateral mechanisms should therefore focus on efforts 
for the development of both the required domestic and international institutions. 

Domestic requirements for implementation of bilateral mechanisms 
Under the proposed approach, domestic institutions assume a central role in the coordination 
of national activities, as well as the monitoring, reporting and verification of emission reduc-
tion activities, in line with the guidance of basic international principles. Four specific institu-
tions and domestic capacities are envisaged (Castro et al. 2011): 

 A national coordinating entity would be the central part of the domestic institutional 
infrastructure. This entity might be incorporated into existing similar entities, such as 
the Designated National Authority under the CDM, in order to build upon the experi-
ence and capacities already developed. However, the role of such an entity would be 
much greater than the role of DNAs under the CDM. For the implementation of bilat-
eral mechanisms, the national coordinating entity could take responsibility for the ini-
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tial assessment of sectoral baselines, the coordination and approval of sectoral pro-
grammes, national monitoring and reporting, ensuring the consistency of reported data 
with national GHG inventories, the development of national and subnational infra-
structure for MRV and sectoral carbon accounting, the integration of domestic projects 
and programmes for credit generation under a sectoral approach, and communication 
with an international review facility, where appropriate. 

 National regulations and administrative procedures should be developed bilaterally be-
tween parties but according to the international guidelines and the basic international 
principles. Such regulations will most likely require a widespread obligation for private 
and public sector entities to adopt regular emissions reporting and accounting (Castro 
et al. 2011). 

 Public or private technical intermediaries may provide assistance to the national coor-
dinating entity with data aggregation, and assist with the monitoring and reporting of 
emissions for emitting entities without the capacity to do so. 

 Independent national verifiers for the performance of emission reduction verification 
services.  

International requirements for next steps 
Implementation of bilateral mechanisms in the short- to medium-term could be envisioned 
through two distinct modes: 

1. Pre-2020 pilot implementation under an internationally recognised bilateral agreement 
2. Implementation as part of a new market mechanism framework attached to formal 

mitigation contributions under a 2015 international climate change agreement. 
Pre-2020 pilot implementation may be seen as a tool not only to increase pre-2020 climate 
change mitigation, but also as a means of testing potential frameworks that could be suitable 
under a larger international climate change agreement. 
Given the desired potential for pilot bilateral mechanisms to be scaled up for feasibility under 
a global framework, many of the institutional and regulatory requirements are common for 
implementation through both of these modes. The following considerations are of key im-
portance to the requirements for implementation (World Bank 2014): 

 A tonne is a tonne: integrity of emissions reductions is paramount. Any bilateral mech-
anism should be based upon the undisputable application of the principle of guarantee-
ing that the emissions value traded in any trading scheme is equal to (at least) the 
same emissions reduction value at the point of credit generation. This principle recog-
nises that efforts in crediting schemes in some host countries to reduce the burdens of 
MRV should not be made at the cost of guaranteeing the integrity of the full abatement 
value of credits traded outside of the system. 

 A fundamental requirement to uphold this integrity principle is the international re-
view and acceptance of the MRV and credit issuance regulations adopted in any 
standalone bilateral mechanism.  

 The ability to internationally integrate accounting rules in a cost effective way that re-
sults in a satisfactory outcome for all parties (including credit buyers and sellers, and 
all the private and public stakeholders in between), is only realistic if such a review 
and acceptance process is conducted from a very early stage in the planning phase of 
each individual bilateral programme. 
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Based on these considerations, a primary and urgent requirement for the implementation of 
bilateral crediting mechanisms at any level is a facility for the international review and ac-
ceptance of the MRV and credit issuance processes adopted under local bilateral arrange-
ments. Such a facility could be a formalised institution under the UNFCCC, or it could initial-
ly be developed outside of the formal UNFCCC process by broad coalition of countries with 
common interests. In case of the latter, the broad coverage of countries, and a principle of in-
clusiveness for all interested participants, are of key importance to avoid the development of 
multiple initiatives in parallel. Such a scenario would result in fragmentation of accounting 
approaches and is unconducive to the potential for international linkages and formalisation 
under a new international climate change agreement. This International Review Facility may 
perform several roles to foster the implementation of bilateral mechanisms through both po-
tential implementation modes. In addition to the establishment of international review and 
acceptance processes, the facility should provide clear guidance and independent technical 
support for the planning of processes and regulations for bilateral mechanisms under consid-
eration, but also for the planning and development of other domestic and regional carbon pric-
ing and trading mechanisms which are likely to be integrated under such schemes either from 
the onset or in the future.  
Furthermore, a centralised administrative body may play a role to collect and compile infor-
mation from national offices on the bilateral trading activities, and as a platform for interest-
ed countries to share experiences and open dialogue on potential bilateral agreement.  
In addition to these basic international requirements, the need for an international governing 
body, technical bodies and international accredit verifiers depends upon the roles which are 
deemed appropriate for the national structure. Such institutions might be loosely formed from 
the onset alongside the international review facility in an advisory role, whilst the piloting of 
bilateral mechanisms will allow for the gradual refining of the definition of their specific roles. 
 

4.3 Alternative pathways for immediate implementation 
The current low demand and the resulting low price levels for international emission reduc-
tion units leave little hope for short term piloting activities and full implementation of bench-
mark-based bilateral crediting systems purely financed with carbon market finance. Alterna-
tively and as interim solution climate finance sources could close the existing finance gap in 
order to allow immediate start of preparation and testing activities. This ensures the re-
sources and capacities which are still existent, for example from CDM, can be transferred into 
new schemes and no significant time delays narrow the potential application opportunities for 
bilateral approaches.  
Climate finance is already used to replace lacking carbon finance to ensure mitigation activi-
ties that have been started under carbon market mechanisms, such as the CDM, can continue 
to reduce emissions. Various purchase programmes and facilities funded from public sources 
are currently purchasing CERs from stranded CDM projects or CDM projects that are at risk 
to be stranded soon. Stranded projects are defined as projects that have been started under 
the assumption that they would re-finance their investments and operating costs with reve-
nues from CER sale. Such purchase facilities buy CERs at prices that are above current mar-
ket price levels and allow projects to continue with their mitigation activity. Facilities follow 
different purchase policies and focus on different project types, geographical regions or have 
size or modality preferences (e.g. PoAs). Examples for purchase programmes include The 
World Bank Carbon Initiative for Development (Ci-Dev), the Norwegian Carbon Procurement 
Facility (NorCaP) and the Swedish CER purchase facility. 
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Using climate finance to purchase and retire carbon credits is seen as results-based finance 
approach according to its broader definition. Generally, the concept of result-based finance 
represents a modality under which finance for projects or other interventions is dispersed con-
ditional to the verified achievement of predefined objectives and is in consequence also appli-
cable to the approach discussed in this study. Bilaterally agreed goals are measured according 
to pre-defined indicators and thus its stringency exclusively depends on the agreement be-
tween both, the funder and the recipient. In such a situation the stringency of agreed targets 
and rules is in most cases far below the stringency of market-based mechanisms such as the 
CDM. Using climate finance to purchase reduction units from market mechanisms with an 
own framework of detailed methodologies, rigid additionality determination as well as moni-
toring, reporting and verification rules is therefore seen by many stakeholders as an extreme 
form of results-based finance. The process of actual reduction unit issuance can in this context 
be seen as extraordinary burden since the pure existence of the achieved reductions can be 
proven to funders also without this step.  
Moreover, instruments and mechanisms applied under these conditions cannot be considered 
as market-based anymore since trading and price determination is independent from open 
markets. However, market-similar situations can still be created with innovative design of 
purchase facilities for example using “reversed auctioning” for price determination which cre-
ates a makes similar competitive situation without the existence of a real market (Warnecke 
et al. 2013). Furthermore it needs to be considered that the use of funds, which are marked 
and reported as climate finance by donor countries according their international funding 
pledge, should not result in the purchase and use of emission reduction units in order to avoid 
double counting of efforts. Purchase but immediate cancellation of reduction units instead of 
using them as offsets is required. Further aspects from the integration between climate fi-
nance and carbon markets for the avoidance of double counting are already laid down in sec-
tion 4.1. 
In summary it can be concluded that the use of climate finance dispersed via results-based 
financing approaches has several benefits also for the set-up of credited bilateral approaches 
as defined in this study. The bilateral nature of the crediting approach in this study and re-
sults-based financing with a funder and recipient role make both approaches compatible with-
out an increase in administrative complexity. Upon agreement between funder and imple-
menting agency for the bilateral credited approach, finance sources are immediately available 
for testing of new and innovative market designs. The bilateral nature allows adjustments to 
funding and reference levels (benchmarks) in order to gain knowledge on the actually required 
price level of resulting reduction units. 
In order to ensure that the approaches tested with climate finance are market-compatible once 
the envisaged reconnection to carbon markets is to be realised, the entire requirements as de-
scribed in this study need to be considered when developing and applying detailed rules. Alt-
hough participants in results-based financing approaches might generally agree on more re-
laxed requirements, a carbon market related framework needs to be followed to generate re-
duction units with international acceptance and high environmental integrity. In this way 
results-based financing could solve the current short term demand limitation but it would not 
reduce transaction costs compared to an implementation which is triggered by carbon market 
demand. However, related climate finance sources could also be used to facilitate the detailed 
set-up and design of the bilateral crediting approach which would be needed in next steps. 
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5 Conclusions 
This research analysed opportunities towards the implementation of credited pilot projects 
based on bilaterally agreed reference levels. The research was started in reaction to the disap-
pearing incentive of the CDM on stimulating greenhouse gas reduction activities especially in 
non-LDCs. The poor demand for reduction units and the uncertainty surrounding the design 
of a New Market-based Mechanism (NMM) hinders the initiation of new mitigation activity 
through carbon markets. Given the existing supply and demand imbalance, the required de-
mand for credited pilot activities could be created based on bilateral agreements between Par-
ties rather than by international carbon markets alone. 
In addition to this, the starting point for the research aimed for the consideration of existing 
CDM methods and approaches of future sectoral mechanisms to the extent possible, in order 
to allow the continued use of existing structures, capacities and resources and to ensure their 
potential transition to future globally available mechanism regimes once available again. The 
bilateral crediting approach shall furthermore have a sectoral scope, facilitated through 
benchmarks, and shall ensure a high level of environmental integrity to maximise the interna-
tional acceptance of generated reduction units. In defining these targets, a further fragmenta-
tion of carbon markets shall be avoided, which is a potential scenario given the current activi-
ty gap between existing and future mechanisms. 
The research was furthermore driven by the understanding that a certain level of activity in 
the international carbon markets is required to maintain and further develop the expertise of 
various stakeholder groups, to test new mechanisms’ approaches in practice and to support 
the final definition of new mechanism procedures. The actual implementation of credited pilot 
projects based on bilaterally agreed reference levels would furthermore ensure that the period 
before a new global climate agreement is signed and enters into force in 2020 is used for real 
mitigation activity with a measurable climate impact. 
In this respect, this research work followed different steps. In the first phase we develop a de-
tailed and objective ranking methodology to identify the countries which are most suitable to 
start bilateral credited piloting activities. This country selection methodology considers crite-
ria which reflect the countries’ activity and ambition levels in the area of carbon markets and 
climate policy. The results, as presented in section 2, show that within the context of the prior-
ities for this research, a group of several countries qualify as good choice for the piloting of 
bilateral crediting approaches, where Chile and South Africa ranked the highest. In further 
steps we identified two structurally different sectors, one in each country, for further consid-
eration in the following parts of this research exercise. 
The results of the first phase show that an objective ranking methodology can be set up and 
lead to useful results. This methodology can have a relevance also beyond this research for the 
selection of countries hosting pilots for new market mechanisms or other approaches driven by 
carbon or climate finance. Application of this objective ranking methodology with reflection of 
other preferences or objectives is also possible since the transparent description in this study 
allows to adjust criteria, indicators and data vintages in order to deliver useful results for 
purposes even outside the broader scope of this research. 
In the second phase a suitable methodological approach leading to the definition of reference 
levels based on benchmarks is presented. The definition of accepted credited baselines is seen 
as key to the success of pilots and the implementation of the concept on a larger scale. In this 
step a key difference between sectoral approaches (such as NMM) and the CDM is to be con-
sidered. Already available requirements for the NMM include to achieve a net emission reduc-
tion in the host country before reduction units can be issued. Alongside the difficulty involved 
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in drawing a line between the net reduction and reduction unit generation, the study shows 
that this provides an opportunity to deviate to a certain extent from prescribing extremely 
rigid MRV requirements opening some room for pragmatism and lowering transaction costs 
since the net reduction itself does not have to be quantified to date.  
Against this background a benchmarking approach was seen as most useful to address the 
question of how reference levels in sectoral approaches can be designed to allow an acceptable 
trade-off between simplicity and environmental integrity whereas the latter was given highest 
priority. The setting of benchmarks is widely used in this context and is well accepted as a 
reliable basis. Benchmarking enables assessment of the relative performance of the respective 
activity and offers an objective picture of the net reduction or ‘own contribution’ required. It 
was shown that an agreement on the size of the net reduction is facilitated by the use of such 
an transparent and reproducible process. We furthermore describe the results from testing 
this methodological approach for the two sector-country combinations which are identified in 
the previous part. Due to the selection of two extremely different sectors - the Chilean electric-
ity sector and the low-income segment of the buildings sector in South Africa - we cover the 
widest possible range of sector specifications leading to partly varying but enlightening re-
sults. Further useful insights from the selected sector-country combinations were feed into the 
assessment by local stakeholders and sector experts who also provided feedback to initial re-
sults of our assessment. 
The results from this phase show in particular that there is scope to adapt and adopt elements 
from the CDM to support the development of sectoral credited approaches and also a NMM. 
With the main focus on broad segments of the economy and on lowering implementation bar-
riers, the research identifies significant differences between the sectors and the usability of 
the CDM methods. In the Chilean electricity sector the CDM approach mainly requires a few 
important modifications which increase pragmatism, ambition and suitability for sector cover-
age, while sectoral approaches in the building sector can only build on CDM experiences to a 
limited extent. The proposed simplified approach for the building sector is combined with an 
ambitious reference level definition which ensures a high level of environmental integrity and 
allows for the next steps towards implementation. 
The first two parts of this research achieved already important milestones for the development 
of a sound theoretical basis for approaches based on bilateral crediting systems, further re-
search is however needed to facilitate actual implantation of piloting activities. In the third 
phase of this study initial implementation considerations were discussed to concretise further 
steps required to bring this concept into practice. This includes several aspects relevant for the 
integration of bilateral crediting approaches into the national and international policy land-
scape. Specific focus is given to implications with mitigation commitments under the negotiat-
ed new global climate agreement which enters into force in 2020. Furthermore, we give an 
outlook on domestic and international administrative requirements and show an alternative 
pathway for immediate implementation based on the use of climate finance dispersed via re-
sults-based financing approaches. 
Results from this third part show that when harmonised on the domestic level, the co-
existence of market and non-market-based climate finance mechanisms may provide a solid 
foundation for participation in bilateral programmes. Many of the countries’ existing domestic 
institutions and processes could be built upon, adapted and streamlined in order to facilitate 
efficient bilateral cooperation with a sector-driven focus. Indeed, such adaptations will en-
hance the readiness of participating countries to adopt and engage with an international 
NMM once it is introduced. A risk for using bilateral programmes as an interim solution and 
as a transitional stepping stone is that the specific processes and methodologies used by each 
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individual bilateral programme would become too divergent for efficient consolidation and uni-
fication under an NMM to be possible. This risk can be significantly mitigated if the interna-
tional community would set recommended guidelines for the design of bilateral programmes, 
and if it would incentivise close observation of the guidelines through international recogni-
tion of emission reduction units. 
In summary it can be concluded that this research shows the general feasibility of credited 
approaches based on bilateral agreements, it identified its potential in the current situation 
but also pointed to limitations and further discussion and research needs. The findings show 
that in the current activity gap bilateral agreements can provide an attractive basis for pilot-
ing new market-based approaches at sectoral level. Bilateral activities could also help to se-
cure the knowledge and staffing capacities generated under the CDM in the countries involved 
and could also be used to meet the requirements arising from the introduction of future stand-
ards. For the country-sector combinations assessed, there is evidence of differences in the 
available scope for further use of CDM methodologies. While in the electricity sector, changes 
are needed most of all to achieve an alignment of sectoral approaches, the existing methodo-
logical approaches are only suited in part to exploiting large sections of the reduction potential 
in the buildings sector. It is necessary to avoid transferring the high individual transaction 
costs from the CDM to sectoral approaches, meaning that adapted solutions are needed 
whereas environmental integrity is maintained. The findings furthermore show the scope of 
overlap with international and domestic policies in this area and point to subsequent institu-
tional requirements. Although final certainty about detailed requirements cannot be achieved 
at this point, it is fair to repeat and emphasise the importance of the well-known recommen-
dation to immediately start pilot activities in parallel to further design and research in order 
to learn from real practical experiences. However, a broad coalition of supporters to further 
develop and implemented this concept at significant scale is needed whereas isolated ambition 
from individual countries is an important starting point but not enough to restore market 
conditions and avoid loss of mitigation action.  
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Annex 1: Overview of criteria and sources for selection process 
Table 16: Overview of criteria and sources 

Name of indicator Indicator 
of exclu-
sion? 

Source Direct link 

Total emissions 2008, 
MtCO2e 

Yes EDGAR 
4.2Factors Under-
pinning Future 
Actions Factsheets  

http://edgar.jrc.ec.europa.eu/overview.php?v=GHGts_pc1990-2010 
http://www.ecofys.com/files/files/ecofys_2011_country_factsheets_update.pdf 

Regional importance Yes Expert judgment - 
Number of registered 
CDM projects (and JI, 
voluntary) 

No UNFCCC, Gold 
Standard, VCS 

http://cdm.unfccc.int/Statistics/Public/CDMinsights/index.html 
http://ji.unfccc.int/JI_Projects/ProjectInfo.html 
http://www.cdmgoldstandard.org/our-activities/project-registry 
https://vcsprojectdatabase2.apx.com/myModule/Interactive.asp?Tab=Projects&a=1&t=1 
(all checked on 16 November 2012) 

Number of NAMA pro-
jects 

No NAMA Database www.nama-database.org ( checked on 31 January 2013) 

Activity under PMR No World Bank PMR, 
IETA 

http://www.thepmr.org/content/participants, (checked on 16 November 2012) 
http://www.ieta.org/assets/Reports/ieta%20greenhouse%20gas%20market%202012.pdf 

Number of submitted 
National Communica-
tions 

No UNFCCC http://unfccc.int/national_reports/non-annex_i_natcom/items/2979.php 
(checked on 16 November 2012) 

Number of GEF funded 
projects related to MRV 

No GEF  http://www.thegef.org/gef/gef_projects_funding, (checked on 16 November 2012)  

Active in MRV partner-
ship 

No MRV partnership http://www.mitigationpartnership.net/partners-0, (checked on 16 November 2012) 

Number of submitted 
greenhouse gas invento-
ries 

No UNFCCC http://unfccc.int/ghg_data/ghg_data_unfccc/ghg_profiles/items/4626.php 
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Name of indicator Indicator 
of exclu-
sion? 

Source Direct link 

Emission reduction 
pledge 

No Climate Action 
Tracker, Ecofys; 
PIK; Climate Ana-
lytics; NewClimate 
Institute 

www.climateactiontracker.org (checked on 16 November 2012) 

Renewable energy target 
in place 

No REN21 http://www.map.ren21.net/GSR/GSR2012.pdf (checked on 16 November 2012) 

Energy efficiency target 
in place 

No WEC (World En-
ergy Council) 

http://www.wec-policies.enerdata.eu/ (checked on 16 November 2012) 

Number of LEDS pro-
jects 

No LEDS http://ledsgp.org/activities (checked on 28 November 2012) 

Membership in networks 
relevant for climate 
change mitigation 

No LEDS Global Part-
nership, MAPS, 
CCAP, CCAP 

http://ledsgp.org/home  
http://www.mapsprogramme.org/ 
https://sites.google.com/site/maptpartnerresearch/ 
http://www.ccap.org/index.php?component=programs&id=43 
(all checked on 16 November 2012) 
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