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Foreword 

This document was prepared by the OECD and IEA Secretariats in response to a request from the Climate 

Change Expert Group (CCXG) on the United Nations Framework Convention on Climate Change 

(UNFCCC). The Climate Change Expert Group oversees development of analytical papers for the purpose 

of providing useful and timely input to the climate change negotiations. These papers may also be useful 

to national policy-makers and other decision-makers. Authors work with the CCXG to develop these 

papers. However, the papers do not necessarily represent the views of the OECD or the IEA, nor are they 

intended to prejudge the views of countries participating in the CCXG. Rather, they are Secretariat 

information papers intended to inform Member countries, as well as the UNFCCC audience. 

 

Members of the CCXG are those countries who are OECD members and/or who are listed in Annex I of 

the UNFCCC (as amended by the Conference of the Parties in 1997 and 2010). The Annex I Parties or 

countries referred to in this document are: Australia, Austria, Belarus, Belgium, Bulgaria, Canada, Croatia, 

Czech Republic, Denmark, the European Community, Estonia, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, the 

Netherlands, New Zealand, Norway, Poland, Portugal, Romania, the Russian Federation, Slovak Republic, 

Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, the United Kingdom of Great Britain and Northern 

Ireland, and the United States of America. Korea, Mexico, Chile and Israel are also members of the CCXG. 

Where this document refers to “countries” or “governments”, it is also intended to include “regional 

economic organisations”, if appropriate. 
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Abstract 
Designing the Article 6.4 mechanism: assessing selected baseline approaches and their 

implications 

Different options of methodological approaches for setting emission baselines are currently under 

consideration in the international climate negotiations. This paper examines options for baseline 

approaches for the Article 6.4 mechanism, and draws lessons from how baselines have been used for 

other market mechanisms. The paper highlights that the different approaches being discussed offer 

advantages and disadvantages in the context of Article 6.4. Moreover, the paper points out that a one-

size-fits-all approach to setting baselines is unlikely to be appropriate for the new mechanism, given the 

variety of possible mitigation activity types and contexts. In particular, analysis of Clean Development 

Mechanism projects shows that a single baseline approach led to wide variations in baseline levels, 

implying the need to revise some methodologies if they are to be applied to Article 6.4. The paper also 

discusses benefits and implications for host Parties participating in the Article 6.4 mechanism, which may 

affect how Parties achieve their NDCs. 

JEL Classifications: F53, Q54, Q56, Q58 

Keywords: UNFCCC, carbon markets, Paris Agreement, Article 6, Kyoto Protocol, baselines, CDM 

 

Résumé 
Conception du mécanisme de l'article 6.4 : évaluation d’approches pour établir de niveaux 

d’émissions de référence et leurs implications 

Différents options d’approches méthodologiques sont actuellement à l’étude, dans le cadre des 

négociations internationales sur le climat, en vue de définir des niveaux d’émissions de référence. Ce 

document analyse ces options qui pourraient être appliquées au mécanisme de l’article 6.4 et s’appuie sur 

les enseignements des niveaux de référence d’autres mécanismes de marché. Les différentes options en 

discussion présentent des avantages et des inconvénients dans le contexte de l’application de l’article 6.4. 

Par ailleurs, cette analyse souligne qu’il est peu probable qu’une seule approche puisse convenir pour le 

nouveau mécanisme, étant donné la diversité des activités d’atténuation envisageables et des différents 

contextes. En particulier, une analyse des projets du Mécanisme de Développement Propre montre qu’une 

seule approche a amené à l’établissement de niveaux de référence très variés, ce qui impose de réviser 

certaines méthodologies si elles doivent être appliquées au mécanisme de l’article 6.4. Le document étudie 

aussi les avantages et les implications de la participation au mécanisme de l’article 6.4 des Parties hôtes, 

laquelle peut avoir des incidences sur l’exécution de leurs CDN. 

Classifications JEL: F53, Q54, Q56, Q58 

Mots-clés : CCNUCC, marchés du carbone, Accord de Paris, Article 6, Protocole de Kyoto, niveaux 

d’émissions de référence, MDP 
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Executive Summary 

Article 6.4 of the Paris Agreement establishes a mechanism to “contribute to the mitigation of greenhouse 

gas emissions and support sustainable development” (UNFCCC, 2016[1]). A decision on the provisions for 

Article 6 is due by the 25th Conference of the Parties (COP) to the United Nations Framework Convention 

on Climate Change (UNFCCC) in December 2019. One topic under discussion is methodological 

approaches for setting emissions baselines for the Article 6.4 mechanism. An emissions baseline sets the 

reference level against which the number of emissions reductions is calculated. Different approaches, 

methodologies and assumptions can be used to determine an emissions baseline.1 The methodologies 

used to establish emissions baselines will determine the maximum number of credits that can be generated 

by Article 6.4 activities. Baseline methodologies thus affect the impact of the Article 6.4 mechanism on 

mitigation, the attractiveness of participating in the mechanism, as well as inter alia the role of the 

mechanism in supporting Parties in meeting their Nationally Determined Contributions (NDCs), and the 

cost of doing so. This paper examines options currently under discussion for baseline approaches for the 

Article 6.4 mechanism, and draws lessons from how baselines have been used for other market 

mechanisms. 

The international community already has experience of market-based mechanisms for emission 

reductions, including under the UNFCCC’s Kyoto Protocol (KP). However, the Paris Agreement provides 

a new context. In particular, all host Parties participating in the new mechanism will have an NDC with 

mitigation pledges, whereas host countries under the KP’s Clean Development Mechanism (CDM) were 

not accountable for their greenhouse gas (GHG) emissions. This may mean that host Parties need to 

pursue a different, and potentially more stringent, approach to authorising credit transfers under Article 6.4 

than they did under the CDM. Further elements that differ from the KP are that the Article 6.4 mechanism 

is to deliver “overall mitigation in global emissions” (OMGE) and that Article 6 overall explicitly aims to 

encourage higher ambition in Parties’ mitigation and adaptation actions. However, both the current draft 

negotiation text for Article 6.4 mechanism methodologies and the CDM share the principle that baselines 

are to be “conservative”. 

A one-size-fits-all approach to setting baselines is unlikely to be appropriate for the new mechanism, given 

the diversity of possible mitigation activity types and contexts. Indeed, the draft negotiation text from June 

2019 (UNFCCC, 2019[2]) leaves open a wide variety of possible approaches to determine emissions 

baselines for the Article 6.4 mechanism. Among these approaches (all of which would need further 

clarification in order to be operationalised), the following are assessed in this paper: (i) a “performance-

based” approach (that estimates the GHG emission reductions of an activity against peers by providing an 

                                                
1 This paper uses the term baseline “approaches” to refer to the way that baselines are established (e.g. in line with 

historic emissions). An approach can be applied in multiple different ways, laid out in baseline “methodologies” (e.g. 

for the case of an approach based on “historic emissions”, the baseline could be the annual average of the latest ‘x’ 

years of the activity’s emissions). Within methodologies, different assumptions (such as the value of ‘x’, choice of 

project boundary etc.) can also affect the level of an emissions baseline. 
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emission reference level), (ii) a “best available” approach (potentially a variant of the “performance-based” 

approach, considering the “best available technology” or process), (iii) a “business as usual” (BAU) 

approach (that creates a forward-looking scenario describing how GHG emissions may progress in the 

absence of the mitigation activity) and (iv) an approach based on “historic emissions” (that extrapolates 

future emissions based on historical performance). Further approaches mentioned in the current draft 

negotiation text are not specific enough to allow for detailed analysis in this paper. 

Each of the approaches for determining baselines discussed in this paper presents advantages and 

disadvantages regarding its use in the context of Article 6.4. For instance, the “performance-based” 

approach is relatively straightforward to apply, although may rely on subjective choices in order to establish 

a baseline. A crediting approach based on “historic emissions” is relatively straightforward to establish, but 

is unlikely to lead to a path consistent with the Paris Agreement goals, as analyses of current levels of 

emissions and expected emissions pathways indicate. Development of BAU scenarios can be more 

conservative than baselines based on historical emissions, but can be subjective, given the range of 

plausible assumptions, and may therefore include significant uncertainty.  

Two “deep dives” done for this paper, one on grid-connected power plants and one on blending-type 

activities in the cement sector2, analyse existing methodologies and methodological tools under the CDM 

and highlight some of the implications of setting baselines in these sectors under Article 6.4. The analysis 

shows that a single approach – and even a single methodological tool – can lead to very wide variations 

in baseline levels, depending on the particular methodologies and assumptions chosen.  

In particular, the most commonly-used methodological tool under the CDM – for grid-connected power 

plants - has led to baselines for this project type varying by more than a factor of two within a given 

electricity grid in a given country (including China, India, Peru, the United Arab Emirates), and by up to a 

factor of seven in one country (Brazil) over a short timeframe. This “combined margin” (CM) methodological 

tool, a type of performance-based approach used to calculate the baseline levels for grid-connected power 

plants, was designed to estimate the GHG intensity of electricity being displaced by particular projects. 

Some variation in baseline level between different countries and electricity grids, as well as within a given 

country and electricity grid, is to be expected. However, such large variations within a single baseline 

approach, as shown in the power sector deep dive – including instances where project baselines were set 

at the level of an inefficient gas-fired plant despite being connected to grids dominated by hydropower – 

raise questions over what can be considered as “conservative” under the Paris Agreement. This variation 

in baseline levels from a single approach also highlights the crucial role that detailed methodologies and 

assumptions have in determining baseline and crediting levels.  

 In contrast, the cement sector deep-dive suggests that fewer changes might be needed if the CDM 

methodology agreed for blending-type activities in the cement sector were to apply to the Article 6.4 

mechanism. This is because the current CDM methodology uses a dynamic benchmark approach for the 

baseline clinker-to-cement ratio (a type of “performance-based” approach) that can be considered as a 

conservative baseline. CDM methodologies such as ACM0005 however mainly address supply-side 

emission reductions whereas opportunities to reduce emissions on the demand-side exist as well. Future 

work could be beneficial to understand whether and how the Article 6.4 mechanism could facilitate 

transformative changes in high-emitting sectors such as cement by encompassing mitigation activities 

focused on the demand-side.  

This analysis implies that a rigorous technical assessment of baseline methodologies and assumptions 

used in developing emissions baselines will be important for the Article 6.4 process. It would therefore be 

                                                
2 Blending-type activities refer to the production of blended cement that reduces the share of clinker (a high GHG-

emitting material input in cement production) by combining it with lower GHG-emitting additives. 
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useful if the framework for Article 6.4 to be agreed at COP25 provides a mandate for the Supervisory Body 

or associated technical experts to carry out such an assessment – or implement other safeguards. This 

could help to ensure that Article 6.4 emissions baselines and their underlying methods and assumptions 

are conservative, including the potential use of existing CDM methodologies or methodological tools in 

Article 6.4. 

Baseline-setting can also have important implications for Parties hosting Article 6.4 activities, in particular 

for how transfers of Article 6.4 emission reductions affect achievement of NDCs. For example, an inflated 

emissions baseline would produce credits for which there have been no associated emission reductions 

(raising concerns about environmental integrity). Such a baseline could also mean that the host Party will 

need to undertake further mitigation efforts to achieve their NDC, if a “corresponding adjustment” is made 

for all such international transfers. Host Parties may need to consider whether and which abatement 

options in the short-, medium- and long-term they will retain for domestic use, and which could be used to 

generate credits under the Article 6.4 mechanism for international transfer. For example, host Parties could 

consider voluntarily setting limits during the authorisation process for an Article 6.4 activity on the number 

of credits to be internationally transferred from that activity in a given time period. 

Finally, the conditionality of many Parties’ NDCs means that the level of a conservative emissions baseline 

can potentially be affected by the receipt of international climate finance. Potential updates to baseline 

levels following provision of support (by ensuring, for instance, that baseline levels are dynamic, i.e. that 

they can change during the crediting period) is another important consideration for the Article 6 rules.  
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1 Introduction 

International market-based mechanisms can represent cost-effective policy instruments for greenhouse 

gas (GHG) mitigation. Article 6 of the Paris Agreement establishes two market-based paths for Parties to 

voluntarily co-operate “in the implementation of their nationally determined contributions (NDCs) to allow 

for higher ambition in their mitigation and adaptation actions and to promote sustainable development and 

environmental integrity” (UNFCCC, 2016[1]). The principles for voluntary co-operative approaches involving 

the use of internationally transferred mitigation outcomes (ITMOs) towards NDCs are set out in Article 6.2. 

Article 6.4 establishes a mechanism to contribute to the mitigation of GHG emissions and support 

sustainable development. This mechanism will operate “under the authority and guidance of the 

Conference of the Parties serving as the meeting of the Parties to the Paris Agreement” (UNFCCC, 

2016[1]). After being postponed from the Conference of the Parties to the United Nations Framework 

Convention on Climate Change (UNFCCC) in December 2018 (COP24), a decision on the provisions for 

Article 6 is due by COP25 in December 2019. 

To support the design of the Article 6.4 mechanism, the aim of this paper is to provide a technical 

examination of selected approaches currently under discussion in Article 6.4 negotiations for setting 

emissions baselines for the mechanism. These emissions baselines will set the reference level of GHG 

emissions against which the maximum amount of Article 6.4 credits that can be issued is calculated.3 

Although not specifically described as such, the Article 6.4 mechanism is widely understood to be designed 

as a crediting mechanism4, i.e. where credits are awarded ex post if the actual emissions are below a pre-

determined baseline level. Baseline methodologies will therefore be used to determine the crediting level 

of the activities of the mechanism, i.e. to quantify the emission reductions resulting from a GHG mitigation 

activity and to calculate the associated credits, called “Article 6.4 Emission Reductions” (A6.4ERs). 

Methodological approaches for setting emissions baselines have been discussed extensively in the 

literature, especially in the context of the KP mechanisms, e.g. including in previous CCXG5 papers, see 

(Ellis and Bosi, 2000[3]; Willems, 2001[4]; Violette, Mudd and Keneipp, 2001[5]; Salon, 2001[6]; Ellis, 2001[7]; 

                                                
3 This paper uses the term baseline “approaches” to refer to the way that baselines are established (e.g. in line with 

historic emissions). An approach can be applied in multiple different ways, laid out in baseline “methodologies” (e.g. 

for the case of an approach based on “historic emissions”, the baseline could be the annual average of the latest ‘x’ 

years of the activity’s emissions). Within methodologies, different assumptions (such as the value of ‘x’, choice of 

project boundary etc.) can also affect the level of an emissions baseline. 

4 The Paris Agreement and its accompanying decision (1/CP.21) do not explicitly state whether the Article 6.4 

mechanism will be a crediting mechanism or a trading mechanism (i.e. where a fixed emission cap is set and tradable 

allowances are issued ex ante). However, the references to the concept of “additionality” and to “crediting periods” in 

the latest draft negotiation text (UNFCCC, 2019[2]) imply that the Article 6.4 mechanism is being designed as a crediting 

mechanism, as it is also widely reported in the literature see e.g. (Marcu, 2016[36]; Gao et al., 2019[37]; Schneider et al., 

2018[18]; Michaelowa et al., 2019[38]). The analysis presented in this paper considers the Article 6.4 mechanism as a 

crediting mechanism based on specific activities or projects, rather than sector-wide crediting. For deeper analyses on 

the distinction between crediting and trading mechanisms, please refer for instance to (Prag and Briner, 2012[11]) and 

(Schneider, Fuessler and Herren, 2014[19]). 

5 Prior to 2009, the OECD/IEA Climate Change Expert Group (CCXG) was called the Annex I Expert Group (AIXG). 
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Bosi, 2001[8]; Kartha, Lazarus and Bosi, 2002[9]; Bosi and Laurence, 2002[10]; Prag and Briner, 2012[11]; 

Clapp and Prag, 2012[12]). 

In the UNFCCC context, baseline approaches were initially elaborated under the two crediting mechanisms 

of the Kyoto Protocol (KP): the Clean Development Mechanism (CDM) and Joint Implementation (JI). A 

large number of baseline methodologies have since been developed under these approaches. As the 

Article 6.4 mechanism will operate in the context of the Paris Agreement, it is timely to assess whether and 

how the baseline approaches and methodological tools used in the KP mechanisms are applicable, and if 

any changes are required.  Therefore, in designing Article 6.4, a better understanding of the different 

options currently under discussion for baseline approaches for the new mechanism, as well as of the 

methodologies developed under the CDM and JI, is needed. The paper also assesses the experience with 

selected CDM baseline methodologies and methodological tools in two sub-sectors, to identify possible 

lessons relevant for Article 6.4. Moreover, the paper analyses environmental implications for host Parties 

participating in the mechanism. Further implications on baseline approaches, such as on governance, are 

outside the scope of this paper. Other elements of the design and operation of the new mechanism will 

naturally also affect the eligibility of particular activities and how many credits are issued. These include, 

among others, boundary setting, whether any additionality testing will be used (e.g. through a financial test 

or activity eligibility list or other) and whether or how a “corresponding adjustment” would be carried out for 

Article 6.4 units internationally transferred and/or used. In the interests of brevity, this paper focuses in 

particular on baselines issues, while recognising the importance and potentially interrelated nature of other 

design elements. 

This paper is structured as follows. Section 2 provides an overview of the differences between KP 

mechanisms and Article 6.4. Section 3 analyses the implications of the selected current proposals for 

baseline methodological approaches for Article 6.4. Section 4 analyses existing methodologies and 

methodological tools under the CDM for grid-connected power plants in the power generation sector and 

for blending-type activities in the cement sector, and highlights the implications of setting baselines for 

these activities under Article 6.4. Section 5 outlines the potential benefits and implications for host Parties 

engaging in Article 6.4. Section 6 presents conclusions.  
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2 How is the Article 6.4 mechanism 
different to the Kyoto Protocol 
mechanisms? 

The concept of using GHG emissions crediting mechanisms to maximise cost-effectiveness of emissions 

mitigation and therefore to encourage increased ambition was first established in the UNFCCC context as 

part of the Kyoto Protocol (KP) (UNFCCC, 1998[13]). This Protocol, agreed in 1997, established two 

crediting mechanisms: the Clean Development Mechanism (CDM) and Joint Implementation (JI).6 The 

CDM allowed emission reductions from registered activities in “non-Annex I” countries to be transferred to 

“Annex I” countries7, who could use these credits for compliance with their emissions commitments under 

the KP. JI allowed emission reductions from registered activities8 to be transferred and acquired within 

Annex I countries. 

The mechanism established under Article 6.4 of the Paris Agreement shares some key characteristics with 

the CDM and JI. In particular, participation in the Article 6.4 mechanism is voluntary, provides for increased 

cost-effectiveness in global GHG emissions mitigation via transfer of credits between different countries, 

and is subject to international oversight.9 In addition, the Paris Decision indicates that the rules for the 

Article 6.4 mechanism are to be on the basis of ensuring “real, measurable and long-term” benefits, as 

was the case for the CDM (UNFCCC, 2016[1]; UNFCCC, 1998[13]). There are also some key differences, 

including that the Article 6.4 mechanism aims to deliver “Overall Mitigation in Global Emissions” (OMGE) 

and to encourage higher ambition in Parties’ mitigation and adaptation actions. Further, there is a different 

context for host Parties under the Article 6.4 mechanism compared to host Parties under the CDM. Indeed, 

all host Parties will (by definition, if they are Parties to the Paris Agreement) have an NDC, whereas host 

countries under the CDM were not accountable for their emissions under the Kyoto Protocol. This section 

provides an overview of the main differences between Article 6.4 and the KP crediting mechanisms. 

                                                
6 A third KP mechanism, International Emissions Trading (IET), is a trading mechanism and is therefore not further 

analysed in this paper.  

7 “Annex I” Parties include the industrialised countries that were members of the OECD in 1992 plus some economies 

in transition, listed in the Annex I to the UNFCCC. “Non-Annex I” are all remaining countries (UNFCCC, 2019[42]).  

8 JI has two different procedures for projects involving trade among Annex I Parties: Track 1 and Track 2. Under Track 

1 of JI it is the host Party that governs the registration of activities, emission reductions and methodologies, without 

the international oversight of the UNFCCC. Track 2 of JI involves international oversight by an international body (the 

JI Supervisory Committee – JISC) which is in charge of approving activities, emission reductions and methodologies. 

In this context, under Track 1 of JI the terms “registered activities” means “approved by the host country”. 

9 E.g. the CDM and Track 2 of JI are also subject to international oversight.  
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A brief recap of the CDM and JI 

The CDM and JI were conceived as offsetting mechanisms: a purchasing (acquiring) Party can use the 

entirety of the credits resulting from the emissions reduced by a project or programme in a host Party to 

offset the same level of domestic emissions. Under the KP, during the first commitment period (2008-2012) 

only a subset of Parties (Annex B countries)10 had emissions mitigation commitments, and in the second 

commitment period (2013-2020) only a subset of Annex B countries have mitigation commitments. In 

particular, the CDM allows Annex B Parties to offset their emissions by purchasing Certified Emission 

Reductions (CERs) issued by activities based in Non-Annex I Parties (host Parties). JI allows Annex B 

Parties to offset their emissions by purchasing Emission Reduction Units (ERUs) generated by mitigation 

activities in other Annex B countries, with the exchange accounted for under the KP targets of both 

countries. A key difference between JI and the CDM is that host Parties participating in JI (Annex B 

countries) have national emissions mitigation commitments to the Convention, while host Parties 

participating in the CDM (Non-Annex I Parties) do not.  

The KP crediting mechanisms in theory allow a predetermined GHG emission mitigation target to be met 

more cost-effectively. Thus, the purchasing Party would acquire credits issued from the emissions reduced 

by an activity in a host Party that could be significantly cheaper than reducing the same level of emissions 

domestically. With all credits generated being able to offset emissions elsewhere, the overall effect of JI in 

terms of absolute global GHG emissions is a zero-sum game (as both the purchasing and transferring 

Parties have mitigation commitments). The CDM does not necessarily lead to absolute reductions in global 

GHG emissions (albeit a reduction in emissions at the activity level compared to the baseline situation in 

the absence of the CDM activity), because emission credits in one country are not offset by emissions 

debits in another.  

Key differences between the Article 6.4 mechanism and the Kyoto Protocol’s 
crediting mechanisms 

The key differences in context and aims between the Article 6.4 mechanism compared to CDM and JI are: 

 Context: all Parties participating in the Article 6.4 mechanism will have mitigation pledges, whereas 

only the purchasing (acquiring) Parties participating in CDM had such targets. This may mean that 

host Parties need to pursue a different approach to approving activities and authorising credit 

transfers under Article 6.4 than they did under the CDM.  

 Aims: 

o The Article 6.4 mechanism is to deliver “Overall Mitigation in Global Emissions” (OMGE). This 

did not occur in JI (which was a “zero-sum game”), nor was it a requirement in the CDM. 

o Article 6 explicitly aims to encourage higher ambition in Parties’ mitigation and adaptation 

actions. 

 

                                                
10 Countries in the “Annex B” of the KP comprise Annex I Parties to the UNFCCC and some economies in transition: 

Australia, Austria, Belgium, Bulgaria, Canada, Croatia, Czech Republic, Denmark, Estonia, European Community, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, 

Luxembourg, Monaco, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russian Federation, Slovakia, 

Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom of Great Britain and Northern Ireland, United States 

of America. 
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Regarding the differing context, under the KP non-Annex I Parties could approve the issuance of credits 

from CDM activities without any potential disbenefit nor cost. In contrast, in the context of the Paris 

Agreement, if a host Party authorises an international transfer of credits, a corresponding adjustment could 

potentially be applied to the host Party’s emissions.11 Figure 1 highlights that if host Parties are required 

to undertake corresponding adjustments to account for any credits generated under Article 6.4 of the Paris 

Agreement and transferred internationally, it will increase accounted emissions (i.e. the emissions level 

relevant for tracking NDC progress) and thus accounted emissions would exceed emission levels reported 

in the national GHG inventory, with potential consequences on the host country’s ability to meet its NDC 

target.12 Hosting Article 6.4 activities can bring benefits to the host country, such as, inter alia, encouraging 

investment in the underlying activity (and associated outputs), and increasing local employment. These 

benefits, as well as the impact on host Parties participating in Article 6.4 activities, are discussed further in 

Section 5. 

Figure 1. Potential impact of transferring emissions internationally under CDM and Article 6.4 on a 
host Party’s accounted emissions in the presence of a corresponding adjustment 

 

Note: It is not yet clear whether and how a corresponding adjustment could be potentially applied for transfers under the Article 6.4 mechanism. 
The figure assumes an international transfer of A6.4ERs and an application of a corresponding adjustment on that transfer. The exact amount 
of emissions to be correspondingly adjusted depends on the acquiring and transferring Party’s choice(s) of accounting methods see (Lo Re and 
Vaidyula, 2019[14]). The figure also assumes that credits are used in the year they are generated. For the CDM the figure is illustrative as under 
the Kyoto Protocol emissions were accounted for using a stock of units including CERs rather than an accounting balance. The figure uses the 
term “accounted emissions” to mean the level of a Party’s emissions that correspond to accounting for its mitigation target. GHG = greenhouse 
gases. 
Source: Authors. 

                                                
11 It is not clear yet whether and how a corresponding adjustment could be applied for transfer under the Article 6.4 

mechanism.  

12 In reality, emission reductions from individual Article 6.4 activities may not be of a sufficient scale to make a visible 

impact on the GHG inventory of the host Party. Nevertheless, the principle described here remains important for the 

integrity of the mechanism.  
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In terms of differences in aims, in the context of Article 6.4 the concept of OMGE and its operationalisation 

have not yet been clearly defined. There are currently different interpretations of this concept and how it 

could be achieved. OMGE could potentially impact Article 6.4 baselines in two ways – either via their 

crediting levels (as reflected in the current draft negotiation text), and/or via the length of time for which an 

activity can generate credits (not currently included in the draft text).13 The issue of baselines, crediting 

periods and OMGE are therefore interlinked, but a detailed discussion on this topic is beyond the scope of 

this paper. 

A second reason that the aims of Article 6.4 differ from those of KP mechanisms is because Article 6 is 

explicitly intended to provide an avenue to increase ambition of future pledges.14 This is important because 

the current set of NDCs is not sufficiently ambitious to reach the global goals of the Paris Agreement 

(International Energy Agency, 2015[15]).15 However, it is not clear how Article 6.4 can increase the ambition 

of future pledges in practice. It is important to note that the Article 6.4 mechanism is not itself the driver of 

ambition, since that comes from the progression in NDC ambition over time. Nonetheless, there are 

different possible means to potentially increase the ambition of future pledges, and these vary in terms of 

their political and technical feasibility. The framework for Article 6.4 could be set up in a variety of ways to 

increase the ambition of future pledges, e.g. encouraging the development of transformational activities 

(rather than incremental improvements in existing activities), discouraging participation in Article 6.4 of 

specific types of activities, ensuring that using rules relating to baselines, credits and/or crediting periods 

limit crediting levels from authorised activities, limiting perverse incentives for countries not to increase the 

ambition of their NDCs if this will reduce the level of crediting possible from Article 6.4 activities. These are 

outlined in Table 1 below. 

  

                                                
13 Some of the options currently discussed to deliver OMGE include voluntary cancellation, the application of 

conservative baselines or baselines “below business-as-usual” levels, the application of default conservative emission 

factors, the transfer of a discounted volume of A6.4ERs, and the application of a corresponding adjustment on the 

amount of issued A6.4ERs to be transferred. It has also been suggested that the availability of the mechanism itself 

could be considered to deliver OMGE (UNFCCC, 2019[2]).  

14 Articles 3 and 4 of the Paris Agreement define the progression and ambition infrastructure for NDC cycles, 

mandating for increased NDC ambition over time. The accompanying decision of the Paris Agreement (Decision 

1/CP.21) invites Parties to communicate new NDCs by 2020 and to do so every five years thereafter. Article 4.2 

requires (“shall”) Parties to “pursue domestic mitigation measures” to achieve their NDC mitigation objectives. 

15 The IEA estimates that current NDCs will set the global temperature on a path consistent with about 2.6°C warming 

by 2100, far from the “well-below 2°C” minimum objectives of the Paris Agreement. 
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Table 1. Possible options for Article 6.4 to support increased ambition of future pledges 

Options Description Advantages Challenges  

Promote 
transformational 

change 

Use A6.4 to 
encourage 
“disruptive” 

technologies/ 

systems. 

Would enable significant improvements in GHG 
emission reductions performance if A6.4 could 
be used to focus on how to satisfy demand for a 

particular service (e.g. food) more GHG-
efficiently, rather than focusing on improving 
specific methods of producing a specific output 

(e.g. cattle). 

May be more complex/data-intensive to set up 
and agree internationally, if baseline methods 
need international approval. Moreover it may be 

more complex to set up also if it involves 
establishing large boundaries around a particular 
activity, including both supply and demand-side 

information and data. 

Discouraging 

specific activity 

types 

Establish eligibility or 

other criterion at 
international level to 
discourage/ prohibit 

specific types of 

activity. 

Ensuring that a GHG-intensive means of 

production for technologies with a long lifetime 
and/or for which there are proven alternatives 
(e.g. construction of new coal-fired power plants) 

are not eligible for crediting under A6.4, could 
discourage the construction of some GHG-

intensive technologies or systems. 

Setting rules at international level on the 

eligibility (or not) of specific technologies or 
processes may run counter to specific national 
circumstances and Parties’ ability to determine 

what constitutes sustainable development. 

Encouraging 

specific activity 

types 

Reduce barriers for 

specific activity 
types; e.g. lower 
levels of international 

oversight, any share 

or proceeds, etc.  

Could encourage specific types of activities 

which have a large total GHG mitigation 
potential (e.g. energy efficiency activities, certain 
small-scale activities) but where take-up has 

been relatively low in carbon markets to date. 

Would need further discussion of how such 

barriers could be reduced, and who would make 
such decisions. It would also skew market 
incentives. The idea of a “positive list” was not 

politically palatable in the context of the CDM. 

Limit crediting 

levels (1) 

Lower the number of 
credits generated by 

a specific activity 
compared to 
calculated emission 

reductions. 

Limiting the number of credits that could be 
generated (e.g. via conservative baselines, short 

crediting periods, and/or discounting of credits), 
could raise their cost, which could in turn 
encourage buyer countries to enhance their 

efforts to reduce emissions domestically. 

Some countries have stated that their 
current/future ambition is contingent on access 

to international offsets. 

Limit crediting 

levels (2) 

Cap total levels of 
credits generated by 
the Article 6.4 

mechanism 

Would limit the extent to which buying countries 
could limit/delay the introduction of measures to 

reduce domestic emission levels. 

Would skew market incentives that A6.4 sets up, 
would need ex ante rules e.g. on what the total 
cap is. How a cap would influence crediting from 

specific A6.4 activities such as discounting 
credits from all activities, stopping approval of 
proposed activities after a certain date/after a 

certain threshold of activities and/or expected 
emission reductions have been approved 

internationally. 

Increase sectoral 
scope of non-

economy-wide 

NDCs 

If the issuance of 
A6.4ERs is allowed 

for sectors outside of 
current NDC scope, 
require that the 

sector is included 
into the scope of the 

next round of NDC. 

Would progressively increase the scope of the 
NDC, encouraging early mitigation also in those 

sectors that are currently not covered by the 

NDC.  

Some countries might see this as a disincentive 
to start early mitigation in sectors outside the 

NDC scope if a corresponding adjustment is 
required for transactions of ITMOs from outside 

NDCs scope.  

Limit perverse 

incentives on 

NDC ambition  

Ensure that the 

ability to sell A6.4 
credits does not limit 
the ambition of 

Parties’ current or 

future NDCs. 

Would ensure that Parties’ NDCs are of the 

“highest possible ambition”, rather than e.g. 
medium-level ambition with buffer, allowing for 
A6.4 credits to be sold and/or potential 

corresponding adjustments to be made. 

Its implementation could pose challenges, as it 

would involve assessment by a body other than 

the Party on the level of ambition of its NDC. 

Note: A6.4 = Article 6.4. 
Source: Authors. 
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As outlined in Table 1, one way of ensuring that Article 6.4 could increase the ambition of future NDCs is 

to limit crediting levels through conservative baselines, short crediting periods and/or discounting of credits. 

Two of these ways of limiting crediting levels (conservative baselines, potentially short crediting periods) 

were also applied to various extents in the CDM. The issue of discounting16 was discussed but not brought 

forward as a way to increase ambition under the CDM, see e.g. (Chung, 2007[16]; Warnecke et al., 2014[17]; 

Schneider et al., 2018[18]). The concept of conservative baselines is introduced in Box 1. 

Box 1. Crediting mechanisms’ baselines and the principle of conservativeness 

In a crediting mechanism, a baseline scenario is a depiction of how emissions would be likely to evolve 

in the absence of the mitigation activity, and is necessarily based on a set of assumptions (e.g. related 

to economic conditions, policy implementation, technology availability, etc.; see for instance (Ellis and 

Bosi, 2000[3]; Willems, 2001[4]; Violette, Mudd and Keneipp, 2001[5]; Salon, 2001[6]; Ellis, 2001[7]; Bosi, 

2001[8]; Kartha, Lazarus and Bosi, 2002[9]; Bosi and Laurence, 2002[10]; Prag and Briner, 2012[11]; Clapp 

and Prag, 2012[12]). The baseline sets the reference level of GHG emissions against which the amount 

of credits that can be issued is calculated. The emission level of the implemented mitigation activity, 

monitored ex post, is subtracted from the baseline level to obtain the number of credits. The assumption 

behind this calculation is that one credit equals to one tonne of carbon dioxide equivalent that has been 

reduced. If the actual GHG emissions level of the implemented mitigation activity is equal or higher than 

the baseline, no crediting is possible from that activity. The assumptions used to create any baseline 

scenario mean that there is inherent uncertainty, that if not addressed properly, can lead to missed 

mitigation opportunities or over-crediting in the mechanism (Schneider, Fuessler and Herren, 2014[19]). 

According to Decision 17/CP.7 (UNFCCC, 2002[20]), CDM baseline scenarios were to be established in 

a conservative manner, reflecting GHG emissions that would have occurred in the absence of the CDM 

activity. In theory, this was meant to ensure that the level of credits issued were lower than the level of 

emission reductions achieved. In practice, there are often a variety of plausible assumptions that could 

be made regarding the development of a specific activity, leading to a variety of different baseline levels.  

Thus, even with detailed information on the specific activity and its context, it is difficult to assess 

whether the assumptions made were conservative. This means that establishing emissions baselines 

is inherently uncertain (i.e. there is a range of likely baseline scenarios). There is also therefore likely 

to be a range of possible “conservative” baselines. This will also be the case for baselines established 

under Article 6.4 of the Paris Agreement. 

Another way that baselines could encourage greater ambition is to draw broad boundaries around an 

activity (e.g. encompassing both the demand-side as well as supply-side), rather than narrow supply-side 

boundaries as has often been the case under the CDM. For example, reducing emissions associated with 

manure management of cattle (a project type under the CDM) could be achieved by changes on the supply-

side. However, focusing solely on the supply-side does not encourage the uptake of activities to improve 

the efficiency of the demand-side (e.g. by reducing food waste), even if this may be cheaper, quicker and 

reduce a greater level of emissions. Nevertheless, there are practical drawbacks in establishing wide 

boundaries, including requiring much more data to develop a baseline, as well as being more complex to 

monitor. 

                                                
16 The term “discounting” in a crediting mechanism refers to multiplying by a discount factor (between 0 and 1) the 

number of credits issued. Considering that one credit corresponds to one tonne of GHG reduced, discounting could 

be seen as if the credits issued would count as less than one metric tonne of GHG reduced (Kollmuss and Lazarus, 

2011[39]), or as if a fraction of the credits that are issued by the mechanism are set aside and not used. For an analysis 

on OMGE and discounting, please refer for instance to (Schneider et al., 2018[18]). 
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Process implications 

When designing the rules for the Article 6.4 mechanism, Parties may also wish to consider lessons learned 

from the KP for baseline methodology development and approval. The KP established international 

oversight for the CDM and “Track 2” of JI; whereas “Track 1” of JI was under the authority of the host 

country. The Article 6.4 mechanism is to be supervised by a body designated by the CMA (UNFCCC, 

2016[1]). One important implication of this is on the potential application or not of “corresponding 

adjustments” on international transfers of A6.4ERs. If only some Parties involved in Article 6.4 transfers 

apply a “corresponding adjustment” to their accounted emissions, then the Supervisory Body of the Article 

6.4 mechanism would need to apply particularly close oversight of Article 6.4 baseline approaches, 

methods and assumptions to maintain the environmental integrity of the mechanism. 

Ensuring that the resources of the Article 6.4 Supervisory Body are used efficiently will be important, as is 

ensuring an efficient process of reviewing or approving Article 6.4 baselines. This could help to speed up 

the process of baseline approval for key activity types, which averaged approximately 10 months in the 

CDM.17 Some key lessons can be learned from the CDM in this regard. For example, the process that 

methodology developers needed to follow for all large-scale activities was identical, irrespective of whether 

a baseline was being developed for an activity type that was widely replicable (e.g. grid-connected 

renewables), or for an activity type that was likely to be much less replicated (e.g. energy efficiency 

improvements for a specific process). Two of the 250+ approved CDM methodologies18 were used in more 

than 70% of activities and only a further six methodologies were used for more than 1% of CDM activities 

(see Figure 2). Even the tenth most used CDM methodology was used for fewer than 1% of activities. This 

means that much time and resources of the CDM Executive Board and its various panels were used on 

methodologies that were barely – sometimes never – used. In designing Article 6.4, Parties may want to 

consider if a similar development is desirable for the efficiency of the new mechanism. 

Figure 2. The most used methodologies for registered CDM activities and for CERs issued 

 

Source: Authors. Analysis with data from CDM Pipeline (as of July 2019). 

                                                
17 The average time elapsed between the date of submission of a new large-scale methodology and its approval by 

the CDM Executive Board (CDM EB) is 311 days (UNEP DTU, 2019[40]). 

18 ACM0002: Large scale grid-connected electricity generation from renewable sources; and AMS-I.D.: Small-scale 

grid connected renewable electricity generation. 
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The current negotiation text does not yet clarify if eligible Article 6.4 activities would be limited to emission 

reductions, or would also include emission removals and emissions avoidance  - and if so, what each term 

means (UNFCCC, 2019[2]). The scope of this paper covers emission reductions as credited under the CDM 

(which actually includes emission reductions, as well as some types of emission removals and emissions 

avoidance)19, and projects and programmes of activities for Article 6.4 (hereafter referred to as “activities”), 

recognising the potential need to develop new methodologies if the other emission categories are included.  

Emission reduction activities undertaken under Article 6.4 of the Paris Agreement could potentially 

encompass a wide variety of mitigation actions, technologies and sectors. The rules currently being 

negotiated under Article 6.4 will therefore need to allow for a variety of different contexts, while also 

upholding specific principles, such as using conservative baselines and delivering overall mitigation, as 

outlined in Section 2. The current negotiation text provides for a choice in approaches and methods by 

which baselines can be calculated, to ensure that activity participants have the flexibility to use an approach 

and method that is relevant for their activity (UNFCCC, 2019[2]).  

The choice of baseline approach and methodology is important, as it is a key factor that affects the number 

of credits that can be generated by a specific activity. The approach used to develop an emissions baseline 

will also influence the extent to which credits are, inter alia, real and measurable. The requirement as laid 

out in the draft negotiation text that approaches, assumptions, parameters, data sources, key factors “shall” 

be conservative (paragraph 42; see (UNFCCC, 2019[2]) will also affect the level of crediting from Article 

6.4 activities. This section first outlines the implications and practicality of different options as proposed in 

the current draft text and highlights where text is difficult to interpret. It then highlights some considerations 

for the design of the baseline approaches for Article 6.4.  

                                                
19 The CDM was able to generate emissions credits for projects that reduced absolute emissions (e.g. efficiency 

improvements at existing plants). The CDM also allowed emissions credits to be generated for some categories of 

emissions avoidance (e.g. for greenfield electricity plants, where the CDM activity results in emission levels lower than 

those that would have occurred in the absence of the CDM project activity, but potentially in equal or higher absolute 

GHG emission levels compared to pre-project activity levels). Other categories of emissions avoidance (e.g. avoided 

deforestation) were not eligible under the CDM. The CDM also allowed for credits to be generated by some types of 

emission removal activities (e.g. afforestation and reforestation).  

3 Baseline methodological 

approaches under consideration 

for Article 6.4 
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Baseline methodological approaches in the current negotiation text: analysis of 

potential implications 

The current negotiation text (UNFCCC, 2019[2]) contains a number of options that cover various 

permutations of different baseline approaches. These include: 

 A “performance-based” approach; 

 A “best available” approach; 

 A discussion on the following sub-bulleted conditions, to be taken into account for the application 

of the “performance-based” approach or the “best available” approach: 

o “Technologies that represent an economically feasible and environmentally attractive course 

of action” 

o “Barriers to investment”; 

o “A contribution to the reduction of the emission levels of the host Party”; 

o “The emissions pathway that would be consistent with the achievement of the NDC of the host 

Party”; 

 An approach based on “business as usual” emissions; 

 An approach based on historic emissions.  

However the options in the current negotiation text are not specific enough to indicate how exactly the 

proposed baseline approaches could be implemented in practice. The detailed methodologies, 

assumptions and parameters underlying an approach significantly impact the level of the baseline, and 

therefore its conservativeness and environmental integrity (this is explored for the particular case of the 

power generation sector in Section 4). Nevertheless, the different approaches in the negotiation text bring 

different advantages and challenges. This section highlights the potential range in environmental impacts 

of the following approaches listed in the negotiation text and summarises areas where implementing these 

options would require further clarity (UNFCCC, 2019[2]). 

Several factors important to the conservativeness of baselines are common to any of these possible 

methodological approaches. One such factor is the frequency of updating the baseline level. This is 

because the GHG emissions intensity of certain sectors could evolve substantially over time (Schneider, 

Fuessler and Herren, 2014[19]), including on receipt of international support for a country’s climate actions. 

In such cases, it is important to ensure frequent updates to the baseline level (e.g. by ensuring that the 

baseline methodology is dynamic), otherwise there could be a risk of over-crediting. 

Another factor common to most baseline approaches is to what extent the baseline levels can be 

standardised across activities, and if so, what the appropriate activity boundary is, and what scope there 

is for standardisation. The latest draft negotiation text mentions the possibility to develop “standardised 

baselines” for the Article 6.4 mechanism (UNFCCC, 2019[2]). Some experience with standardised 

baselines has been gained through the CDM, which  allowed the development of such baselines to help 

reduce transaction costs, enhance transparency, objectivity and predictability, and facilitate access to the 

CDM for underrepresented project types and regions (UNFCCC, 2011[21]), In the CDM, standardised 

baselines allowed the baseline level and the determination of additionality to be determined ex-ante for a 

group of similar CDM activities, rather than for each individual CDM activity.20 Whether to allow the 

development and use of standardised baselines in Article 6.4, and over what breadth and scope the 

                                                
20 By November 2019, the CDM EB has approved 44 standardised methodologies (including 10 updated 

resubmissions) (UNFCCC, 2019[48])  
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baselines are standardised, could be an important further factor for implementation of the Article 6.4 

mechanism, but is out of the scope of this paper. 

A “performance-based” approach 

The most common application of a “performance-based” approach in carbon markets is a performance 

benchmark baseline approach, which allows the estimation of the GHG emission reductions of an activity 

against peers by providing a reference emission level. The approach is most suited for those sectors where 

the outputs are homogeneous (e.g. power generation sector) (Schneider, Fuessler and Herren, 2014[19]; 

Prag and Briner, 2012[11]). A GHG performance-related metric is often used (e.g. tCO2e per MWh for the 

power generation sector). 

The reference level can be set in different ways, which can lead to differing benchmark stringency levels 

and would affect the conservativeness of the baseline and associated generation of credits. For example, 

the benchmark could be set at the “best achieved level” (most conservative), or “best available” leve l, 

average of top X%, average level or a hybrid model (e.g. average level of the X and Y percentile) 

(Partnership for Market Readiness (PMR), 2017[22]).  

A “best available” approach 

How the “best available” approach is defined will determine the range of technologies under consideration, 

and therefore the baseline level. , and so further clarity on this approach would be needed before its 

operationalisation. As for other approaches, “best available” could be defined in different ways. 

One possible interpretation is that the “best available” approach is essentially a variant of a “performance-

based” approach, considering the “best available technology” (BAT) or the best available process. This 

interpretation would require an assessment of the best-performing technology or process that can be 

reasonably expected to be applied for the activity and country in question. The “best available technology” 

(BAT) approach may lead to different baseline levels if a given technology is not available or applicable in 

a specific country or region. Therefore, the application of such an approach in country A can lead to a 

different baseline level than in country B. A given approach (such as BAT) could also lead to different 

baseline levels if the methodology used to calculate the baseline level used a single level for a “best 

available technology”, or allowed for a range of levels (as a given technology can be used with different 

levels of GHG-efficiency).21 In such a case, the application of a given approach could lead to different 

baseline levels in a given country and sector, depending on the methodologies and assumptions used in 

such an approach. 

Sub-bulleted conditions to be taken into account for the application of the 

“performance-based” approach or the “best available” approach 

The current negotiation text (UNFCCC, 2019[2]) also specifies some conditions to be taken into account in 

the applicability of the “performance-based” approach or the “best available” approach. It is unclear if the 

sub-bulleted conditions are stand-alone (i.e. would be considered one by one, either one or the other), or 

whether all the conditions need to be met simultaneously. Clarity on this matter could help to operationalise 

the approach and associated methods to be developed under it.  

                                                
21 For example, the efficiency of “clean coal” power stations can vary for a given technology (depending e.g. on the 

characteristics of fuel input as well as on temperature of cooling water), as can the level of HFC emissions from a 

specific technology used to manufacture aluminium.   
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The sub-conditions mentioned in the text to be taken into account for the “performance-based” approach 

or the “best available” approach can be interpreted in several ways.22 For instance, “technologies that 

represent an economically feasible and environmentally attractive course of action” are likely to vary for 

different stakeholders. This would make “economically feasible” difficult to assess objectively, as what is 

economically feasible will be influenced by both site-specific (e.g. project location), and stakeholder-

specific (e.g. ownership and financial situation – both of which may be confidential) information. In theory, 

an activity with a positive Internal Rate of Return (IRR) could be feasible, but not necessarily undertaken. 

The definition of “environmentally attractive” course of action is also not clear, as the text does not provide 

clarity whether it refers to GHG emissions only or more broadly to the wider environment. 

“Barriers to investment” is mentioned as part of the conditions to be taken into account for the 

“performance-based” (or “best available”) approach (UNFCCC, 2019[2]). There is a degree of subjectivity 

inherent with this condition, as barriers to investment are specific to an individual activity context, 

depending inter alia on the economic characteristics of the entity seeking financing. This could lead to 

situations where there is information asymmetry between the activity promoters and the verifiers or the 

regulators (Schneider, Fuessler and Herren, 2014[19]).  

The text also refers to the need for the “performance-based” (or “best available”) approach to take into 

account “a contribution to the reduction of the emission levels of the host Party” (UNFCCC, 2019[2]). This 

could be done in different ways, such as discounting; applying conservative baselines, approaches or 

assumptions; or limiting the crediting lifetime of an activity. Clarity on these details and if/how they link to 

conditions relating to OMGE, is needed in order to enable this condition to be operationalised.  

The draft text also includes a possible condition relating to “the emissions pathway that would be consistent 

with the achievement of the NDC of the host Party” (UNFCCC, 2019[2]). However, this condition would be 

difficult to implement in practice because most Parties’ NDCs are established at a macro level (often 

nationwide), and do not contain information on expected emissions trends at the level needed for an Article 

6.4 activity baseline (see Box 2). 

  

                                                
22 The sub-bulleted condition “the emissions of activities providing similar outputs and/or services in similar social, 

economic, environmental and technological circumstances” is not discussed in this paper.  
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Box 2. Challenges in fitting project baselines in the NDC context 

If the baseline used for each project activity could be perfectly aligned with the sectoral emission levels 

for  the host country under its NDC, that would provide host Parties a clear means to demonstrate that 

credited activities go beyond the action needed to achieve the Party’s NDC (in addition to just going 

beyond “business as usual”). However, establishing consistency between project baselines and a 

Party’s NDC is not possible because of lack of data in the NDC. Moreover, even if the NDC contained 

information on sectoral emission levels, matching project and sector baselines can be technically 

challenging and can create perverse incentives related to enhancement of NDC ambition. 

In practice, most Parties’ NDCs are established at the national level and do not contain sufficient 

information on expected emissions trends at the disaggregation needed for an Article 6.4 activity 

baseline, such as at the sectoral, sub-sectoral or activity level. Trends in sector (and sub-sector) 

emissions can be very different from that of the Party as a whole. Explicitly linking emissions baselines 

to a Party’s NDC level may also lead to perverse incentives for countries to not increase the ambition 

of their NDC as it would reduce the level of crediting possible from the Article 6.4 mechanism in the 

next NDC period.  

Another issue is whether NDCs, even if they contain specific sectoral mitigation targets, should be taken 

as a guide for ambitious baselines. For some NDCs, taking expected NDC emission trends as a de 

facto baseline for an Article 6.4 activity could lock-in low ambition for the duration of the crediting period. 

Such lock-in of low ambition could be reduced by instigating a condition that if an activity baseline 

established through one of the allowed baseline approaches is shown to be more ambitious than a 

baseline implied by the NDC, then the former should be selected as the baseline. More generally, using 

the NDC as a basis for Article 6.4 baselines could be a perverse incentive preventing NDCs becoming 

more ambitious over time, as mandated by Article 4.3 of the Paris Agreement, depending on when and 

how baselines are updated. 

Finally, the conditionality of NDCs can play also an important role, potentially affecting the level of 

baselines for projects and programmes in Article 6.4 and adding a further layer of complexity. More 

than 100 of the NDCs communicated to the UNFCCC to date include a “conditional” mitigation 

contribution alongside an “unconditional” contribution. The conditional part reflects the further 

contribution from a Party if it receives a given level of international support. The way that countries have 

calculated their support needs varies widely. This leads to the question: if support received by Parties 

helps them to lower current and future emissions of specific sectors, then would this need to be reflected 

in the baselines used for Article 6.4 activities? If so, how could this be done, given that: 

 Reporting of support received by developing countries is not mandatory, nor is reporting on the 

use, impact and results of climate finance; 

 It is not clear from many Parties’ NDCs (or BURs) which are the specific activities and their 

mitigation potential that will be prioritised on the receipt of climate finance. 
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An approach based on “business as usual” emissions  

The current negotiation text also includes an option for a “business as usual” (BAU) approach. This is 

widely interpreted as requiring the creation of a forward-looking scenario23 that describes how GHG 

emissions would progress in the absence of the mitigation activity.  

This approach faces two main drawbacks in the Article 6.4 context. Firstly, definition of a “BAU” scenario 

requires a number of assumptions about how conditions are expected to evolved, leading to considerable 

uncertainty in the baseline emissions levels. Secondly, as discussed in section 2, Article 6 is explicitly 

intended to provide an avenue to increase ambition of future pledges, which is important because the 

current set of NDCs are not sufficiently ambitious to reach the global goals of the Paris Agreement. This 

raises complications over what to include in a BAU scenario approach for crediting from the Article 6.4 

mechanism, for example whether the NDC outcome should be built in as part of BAU conditions. Doing so 

would mean that the highest ambition of the mechanism is to follow the current NDC emission pathways. 

Moreover, the macro nature of most NDCs could make assumptions about how to integrate them into 

sector, sub-sector or project-specific BAU scenarios challenging.  

An approach based on historic emissions 

Another approach presented in the current draft negotiation text is one based on “historic emissions”. This 

approach can also be implemented in different ways, e.g. extrapolating emissions at a constant historical 

level (such as absolute or per unit output levels relevant to the activity) or following the historical trend 

(similar to a simplified BAU approach). Provided that historical data for an activity is available, this approach 

is relatively straightforward to quantify. Compared to the BAU and the performance-based approach, less 

data is generally needed to establish an activity-specific baseline following the “historic emissions” 

approach and it is usually easier to set the activity boundaries (Prag and Briner, 2012[11]).  

However, as with the BAU approach, a crediting approach based on “historic emissions” would not lead to 

a path consistent with the Paris Agreement goals globally and does not encourage increasing the ambition 

of future pledges. It also presents a high risk to environmental integrity, as it could lead to inflated levels of 

crediting from the mechanism if production levels decrease in the case of an absolute baseline (e.g. due 

to an economic crisis, unrelated to the mechanism itself), or if production levels increase, if the baseline is 

output-based. It also could be undermined by technology advances that would not be captured in a historic 

emissions approach, but would be picked up by other baseline approaches. 

Implications for Article 6.4 baseline methodologies, approaches and 

assumptions 

Article 6 of the Paris Agreement explicitly aims to encourage higher ambition in Parties’ mitigation and 

adaptation actions. Article 6.4 mechanism is not itself the driver of ambition – that comes from the 

progression in NDCs themselves, as outlined in section 2. However, it is nonetheless important that the 

Article 6.4 mechanism does not undermine the environmental integrity of existing NDCs (for example with 

credits that do not represent real emission reductions) and provides an incentive (or at least does not 

provide a disincentive) for NDCs becoming more ambitious over time. As indicated by Article 6.4(d), the 

                                                
23 Or a collection of possible scenarios, depending on the assumptions used to build the counter-factual baseline (Prag 

and Briner, 2012[11]). There are different definitions of a BAU scenario, e.g. taking into account or not currently planned 

policies (Fei and Shuang-Qing, 2012[43]). 
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mechanism also needs to deliver an OMGE, although how this is to be done is not yet defined. Delivering 

an OMGE is particularly important as the current NDCs are cumulatively far from the emissions reduction 

pathway needed to achieve the goals of the Paris Agreement.24 

The choice of baseline approaches and how they are implemented is an important part of achieving these 

goals. An appropriate baseline level is extremely important for the environmental integrity of the 

mechanism. The different baseline approaches mentioned in the current negotiation text will have different 

implications depending on the sector and context in which they are used. The following table (Table 2) 

outlines how different baseline approaches could apply to Article 6.4 according to a number of key criteria. 

For all the criteria, a “low” categorisation means that the approach does not easily meet the criterion, while 

a “high” categorisation denotes a good fit. These criteria are: 

 Conservativeness: how well-suited the approach is to deliver emissions baseline levels that respect 

the principle of conservativeness and therefore maintain environmental integrity; 

 Predictability of total abatement: how easy it is to predict or calculate the amount of GHG mitigation 

from the activity using that particular approach; 

 Ease of application with limited data: when there is limited data available, some of the approaches 

would still be able to provide meaningful results, while others would not – this criterion assesses 

the extent to which this is possible; 

 Ease of establishing activity boundaries: ease of establishing the boundaries needed to calculate 

the emissions baseline for an activity; for some approaches, the choice of establishing narrow or 

wide boundaries for the mitigation activity is quite straightforward, while for others it would be more 

complicated as this choice could lead to very different results; 

 Objectivity in establishing the baseline: the extent to which the process of establishing the 

emissions baseline is dependent on potentially subjective choices (recognising that most 

approaches involve at least some subjective elements); 

 Objectivity in applying the baseline: once the baseline level is set, the application of some 

approaches to calculate the emission reductions from the mitigation activity entails using a certain 

degree of subjectivity. This criterion assesses the extent to which calculating the emission 

reductions objectivity from the activity is an objective process. 

  

                                                
24 This is particularly relevant because the latest science indicates that to have the chance to be on track with the 

Paris Agreement goals, there is an urgent need to reduce net global emissions as soon as possible. For instance, the 

IPCC “Special Report on the impacts of global warming of 1.5°C” states that there are now only 11 years left to still be 

able to get back on track on a 1.5°C scenario with no or limited overshoot of 1.5°C and to reach net zero around 2050 

(IPCC, 2018[44]). 
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Table 2. Analysis of baseline methodological approaches and bulleted conditions 

Baseline 

methodological 

approach 

Criteria 

Conserva-

tiveness / 

environmental 

integrity 

Predictability 

of total abate-

ment 

Ease of 

application 

with limited 

data 

Ease of es-

tablishing 

activity 

boundaries 

Objectivity in 

establishing 

the baseline 

Objectivity in 

applying the 

baseline 

“Performance-

based” approach 

L-H (depending 

on details) 

L L-M L-H L-M H 

“Best available” 

approach 

L-H (depending 

on details) 
L L-M L-H M H 

Approach based on 
“business as usual” 

emissions  

L-M L-M M M-H L L-M 

Approach based on 
“historical  

emissions” 

L M-H H H M-H M-H 

Note: L = low; M = medium; H = high. The “best available” approach criteria are assessed assuming that it means “best available technology”.  

Source: Authors. 

The table highlights that the choice of a baseline approach appropriate for the context of Article 6.4 is not 

straightforward. Further, the suitability of each approach will depend on the detailed methodologies and 

underlying assumptions as these also have a crucial impact on the baseline level and therefore the 

maximum level of credits that an Article 6.4 activity can generate. Article 6.4 baselines would ideally need 

to be set at or below the emissions level consistent with the sectoral or sub-sectoral emissions trajectory 

towards a host Party’s NDC, though in practice most NDCs do not provide enough detail to be used as a 

basis for an accurate baseline scenario (see Box 2). Practical solutions are therefore needed to establish 

baselines suitable to the Article 6.4 context. One approach could be to start from the extensive experience 

of the KP mechanisms and assess what needs to be changed or improved to fit the Article 6.4 context (e.g. 

see the deep dives in Section 4), in particular how the conservativeness of baselines can be made more 

robust, and more in line with the new context in which the mechanism operates (e.g. considering the level 

and timeline of NDCs’ mitigation pledges). Article 6.4 baselines could also potentially become even more 

stringent over time, depending on how Parties interpret the requirements of conservativeness and OMGE. 

An important role for the Supervisory Body and/or designated operational entity for Article 6.4 could 

therefore be to assess the conservativeness of assumptions and methods used. However, while setting 

the baseline levels determines how many credits are awarded for each activity, it does not by itself 

determine the eligibility of project types that could participate in the Article 6.4 mechanism. This is a 

separate issue that would need to be addressed by the design of the mechanism.25  

                                                
25 In theory, if the baseline is set at a very low level, it may de facto automatically exclude certain types of 

technologies/projects. Therefore, there is a link between baseline levels and what project type can realistically generate 

credits. 
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This section uses specific deep dives to discuss some of the implications of different baseline 

methodologies in two sectors under the new context of the Article 6.4 mechanism. The deep dives do not 

test all the baseline approaches currently under discussion for the two selected sectors, but rather assess 

methodologies used in the CDM to understand if and how they could apply in the Paris Agreement context. 

The first deep dive focuses on the power generation sector. This sector is the one with most activities 

registered and most credits issued under the CDM. The second deep dive analyses the implications of 

using different baseline methodologies in the cement sector. The cement sector is the second most 

emissive GHG-emitting industrial sector, responsible for around 7% of global carbon emissions 

(International Energy Agency, 2018[23]), with emissions expected to rise substantially in the future due to 

an increase in infrastructure development. However, cement activities were less common in the CDM, with 

fewer than 1% of activities registered and accounting for 0.6% of total credits issued.  

Each deep dive first explains why the sector in question might be relevant for Article 6.4. Then they 

evaluate the current methodological approaches used in the CDM in the sector, and draw implications for 

setting baselines under the Article 6.4 mechanism. 

Power generation sector (i.e. supply side) 

This deep dive explores first why power generation mitigation activities were relevant under the CDM and 

might be important for Article 6.4 mechanism. It then describes the most widely used methodological tool 

under the CDM for grid-connected power plants, the “combined margin” emission factor approach. It also 

highlights some limitations of this approach by analysing the statistics from over a decade of experience 

of its application in the CDM. The deep dive then draws implications for setting baselines under Article 6.4 

for the power generation sector.  

Why might power generation mitigation activities be important for Article 6.4 

mechanism? 

The power generation sector is unlike other sectors because a wide diversity of energy sources and 

technologies are used to produce a homogeneous output: electricity. Moreover, as shown in Figure 2 in 

Section 2, nearly 75% of the activities registered in the CDM used methodologies related to electricity (e.g. 

development of renewable energy projects) and most of the CDM credits were also issued from the power 

generation sector. This means that there is already substantial experience in implementing power sector 

mitigation activities with the support of crediting mechanisms. Additionally, it is a large emitting sector with 

proven, low-GHG technologies that are commercially available. Furthermore, the availability of data for 

4 Deep dives on the implications of 

different baseline methodologies 

for two sectors 
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electricity generation is generally quite good in many countries. All these conditions combined make the 

power generation sector potentially important for the Article 6.4 mechanism.  

The possible GHG mitigation activities in power generation are quite varied, depending on the technology 

and energy input used. Mitigation activities could consist of the creation of new generating units (i.e. 

greenfield development – emitting lower GHG emissions than those included in the baseline scenario), or 

in the retrofitting or changing practices and/or inputs at existing generating facilities (i.e. brownfield 

development). Moreover, one important distinction to consider when setting the baseline is if the power-

generating unit is connected to the grid, or is off-grid. The following analysis focuses on grid-connected 

power generation units only because, despite the growth in off-grid applications in recent years, grid-

connected power still represents the vast majority of power generation, and demand for grid-connected 

electricity is continuing to grow steadily (International Energy Agency, 2018[24]). 

Evaluation of the current methodological baselines tools under the CDM for grid-

connected power plants: the Combined Margin methodological tool 

The CDM methodology used in the most number of CDM activities26 uses a “combined margin” (CM) 

methodological tool.27 This emission factor approach aims to estimate the carbon intensity of electricity 

being displaced by a new project coming onto the grid. It is in a way a type of performance benchmark to 

set a baseline to determine crediting levels. However, applying a single, simple performance benchmark 

(e.g. an average performance benchmark, or an average of the top X% performers) across the whole 

sector could lead to perverse results for crediting because of the wide range of emissions profiles among 

power generation technologies and between countries, and because of the way that electricity grids 

manage different sources of electricity generation.28 

The CM methodological tool has remained largely unchanged since when it was initially proposed as an 

AIXG (now CCXG)29 paper (Kartha, Lazarus and Bosi, 2002[9]). It has several underlying methods which 

aim to identify the group of existing (“operating margin”, OM) and prospective (“build margin”, BM) power 

plants whose current electricity generation would be affected by the prospective CDM project activity 

(UNFCCC, 2018[25]). The CM methodological tool essentially involves calculating a weighted average of 

the OM and BM to estimate a counterfactual emission factor (EF, in kgCO2e/MWh) of the grid-connected 

power sector.30 Different ways of calculating OM and BM are allowed in order to account for different 

                                                
26 ACM0002, used in 42% of registered CDM activities (see Figure 2 in Section 2). 

27 Other types of approaches for grid-connected power plants, although theoretically possible, have been proven in 

literature to have limitations when applied to different types of projects in the power sector, see (Kartha, Lazarus and 

Bosi, 2002[9]). For this reason, the paper analyses the combined margin approach only for grid-connected power sector 

projects.  

28 E.g. renewable energy electricity and nuclear power can have GHG emissions close to zero (depending on how the 

boundaries are set in the assessment); different fossil fuel combustion technologies have widely differing emissions.  

29 At that time the CCXG was called the Annex I Expert Group (AIXG). Some details of the method keep evolving 

towards continuous improvement e.g. the last update of the tool at the time of writing is version n.7 and it was updated 

in August 2018. 

30 A grid-connected power unit is defined by the CDM Methodologic Tool as “a power plant/unit that supplies electricity 

to an electricity grid and, if applicable, to specific consumers.” (UNFCCC, 2018[25]). Interconnections among different 

power pools are considered in the calculation of the BM and OM. Electricity imports from Annex I countries are 

considered with an emission factor of 0 tCO2e/MWh. In the context of Article 6.4, would this methodology be adapted, 

electricity imports from Annex I countries would have to be considered with the actual emission factor of the grid.  
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country contexts and data quality. In the CDM, several methodologies use the CM methodological tool as 

part of their baseline calculation method. These different underlying methodologies use different data sets 

and weightings to calculate values for OM and BM. 

The CM was designed to allow for variations between the different fuel mixes of different electricity grids, 

meaning that an emissions baseline established with the CM methodological tool would result in the same 

type of project generating different levels of credits in different grids and host Parties. This would reflect 

that a renewable electricity project operating in a grid with higher levels of fossil fuel plants (such as in 

many Asian countries) would mitigate more GHG emissions than the same plant operating in a grid with 

lower levels of fossil fuel plants (such as in many Latin American countries). The CM will thus vary from 

grid to grid depending on the fuel mix, efficiency and GHG-intensity of current and planned plants, and 

weightings chosen for OM and BM (which can vary depending on the type of project being proposed). 

Indeed, the average CM in all Asian CDM host countries is over 40% higher than in all Latin American 

CDM host countries (Institute for Global Environmental Strategies, 2019[26]). The CM can also vary 

substantially within host Parties, as well as between different host Parties.31 

Analysis of CM factors used in CDM projects shows that the ability to vary the precise way of implementing 

the CM methodological tool under the CDM (e.g. how to calculate the OM and what the relative weighting 

of OM and BM is) has an important effect on the resulting baseline levels of the CM emission factor for the 

same grid over a short period of time. Different sub-methods to calculate the OM can potentially lead to 

significant differences in CM values.32 Figure 3 below indicates that the CM methodological tool used for 

a given country, grid and year has led to baseline levels varying by more than a factor of two for selected 

grids in several countries, and up to a factor of seven in one country (Brazil).33 Figure 3 also shows how 

this variation could lead to situations that do not necessarily reflect the national or local circumstances of 

the electric grid, and could therefore be difficult to assess the baseline as conservative. For instance, the 

highest CM level of Brazil, where 83% of electricity was generated by non-fossil sources in 2016 

(International Energy Agency (IEA), 2019[27]), was higher than the lowest CM level of the United Arab 

Emirates (0.35 tCO2/MWh, with 0.3% of non-fossil electricity (International Energy Agency (IEA), 2019[28])).  

 
 

                                                
31 Depending on national circumstances, there could be subnational variations of the CM, e.g. if a host Party has more 

than one grid. For instance, several large host Parties that participate in the CDM have multiple subnational electricity 

grids (e.g. China).  

32 A limited analysis on this subject has shown that it is not clear if the application of a specific sub-method to calculate 

OM leads to higher or lower CM baselines, as this varies by country. This issue would benefit from further work.  

33 It is acknowledged that certain countries have multiple sub-national electricity grids (e.g. China). The choice of the 

electric grid within a given country is part of the details and assumptions of the CM approach methodology, as 

described in the “Step 1: Identify the relevant electricity systems” of the CDM Methodologic Tool “TOOL07: Tool to 

calculate the emission factor for an electricity system” (UNFCCC, 2018[25]). 
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Figure 3. Examples of variation of maximum and minimum CM emission factor values used in CDM 
activities in some CDM host countries electricity grids  

 

Note: The variation is calculated on the same (national or sub-national) grid. When multiple sub-national grids are available, the analysis 

considers the sub-national grid with the highest variation between maximum and minimum CM values, for illustration purposes. OCGT = Open 

cycle gas turbine; CCGT = Combined cycle gas turbine. The emission factor values reported for the common ranges of coal-fired and gas-fired 

power plants are indicative only, and have been calculated by applying average efficiency factors to the pre-combustion emission factors of 

these fuels. These ranges assume a plant efficiency of 31-33% for inefficient coal-fired plants, of 40-42.5% for efficient coal-fired plants, of 30-

33% for OCGT plants and of 57-60% for CCGT plants.  

Source: Authors. CM emission factors values: IGES (Institute for Global Environmental Strategies, 2019[26]). Ranges of emission factors for 

power plants: IEA (2019). 

Implications for setting baselines under Article 6.4  

Given the continued growth in electricity demand, the power generation sector could remain an important 

player for crediting under Article 6.4. It is therefore useful to assess what can be learned for Article 6.4 

from the experience with power generation activities under the CDM.  

The CM methodological tool, and its application, has presented both advantages and disadvantages. 

Advantages include that the availability of data needed to apply one or more methodologies that involved 

the CM methodological tool is generally quite good in many countries. Disadvantages of the CM 

methodological tool include that it can lead to significant variation in baseline levels within an individual 

country (and grid), depending on the methodology used and the details applied in its calculation. Thus, this 

approach has led to some grid-connected power generation projects in the central regional grid of China 

being credited as if they were displacing gas-fired electricity projects (e.g. with a baseline level in the range 

of approximatively 0.3-0.5 tCO2eq/MWh, depending on the technology used), with other projects in the 

same grid being credited as if they were displacing coal-fired electricity (e.g. in the range of 0.80-1.05 

tCO2eq/MWh, depending on the technology used). Given that a single approach has been shown to lead 

to such variation (depending on the details of how it is applied) , Parties may consider focusing on agreeing 

robust principles and safeguards for baseline development, rather than the on types of approaches or 

methodologies that can be used. Thus, the mandate from Parties on how to apply and revise the 

methodologies could be allocated to technical experts and/or the Supervisory Body, with appropriate 

safeguards to ensure the baselines are robust, transparent, conservative, and lead to environmental 

integrity. 
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Another implication of this variation could be that crediting approaches and methodologies developed and 

used under the CDM may not automatically be appropriate to be used under the mechanism of Article 6.4 

of the Paris Agreement. For example, as the CM methodological tool can lead to high emissions baseline 

levels in some cases, it could be argued that this baseline approach is not necessarily conservative. It 

would therefore need to be altered before being applied under Article 6.4, if conservative baselines are a 

requirement. In addition, the CM methodological tool allows for crediting in cases where the emissions 

intensity of the electricity grid is increasing (i.e. where BM is higher than OM). It could be argued that 

allowing such situations to generate credits for potentially long periods of time is inconsistent with Article 

2.1(c) of the Paris Agreement, and does not increase ambition.  

Another new factor to consider in the context of the Paris Agreement is the conditionality of NDCs, as this 

can potentially affect the level of emissions baseline of individual Article 6.4 activities (see Box 2 in section 

3). Currently, the CM methodological tool does not factor in the issue of revising baseline levels within a 

crediting period34, or link the issue of crediting lifetime to conditionality.  

Finally, there may be different ways for setting a baseline methodology in the power generation sector that 

are appropriate to the context of Article 6.4, including a “NDC-adjusted emission factor approach” that 

could take into consideration any targets for the energy sector as laid out in the NDC when setting an 

emissions baseline. Such a concept would need further technical analysis to be developed and 

operationalised. This technical analysis could be undertaken outside the UNFCCC negotiations – e.g. 

outside Article 6 negotiations. New digital technology in the power generation could also be leveraged for 

improved baseline approaches for the power sector, such as real-time data analysis whether based on 

electricity system data or from satellite imagery of actual plants. The availability of such technologies will 

however vary across countries. 

Cement sector: Reduction of clinker share in blended cement  

This deep dive focuses on baselines for a particular mitigation activity in the cement sector: the reduction 

of the share of clinker in cement (hereafter referred to as “blending-type activities”). The analysis focuses 

on blending-type activities due to their mitigation potential and the particular set of challenges related to 

baseline setting. This section identifies advantages and challenges of using baseline methodological 

approaches currently proposed under Article 6.4 negotiations in setting baselines to credit blending-type 

activities. 

Why might the cement-related mitigation activities be important for Article 6.4? 

Cement is the second most CO2-emitting industrial sector, responsible for 27% of total direct CO2 industrial 

emissions (or 2.2 Gt CO2-equivalent in 2014, approximately the level of Russia’s GHG emissions in 2015) 

(International Energy Agency, 2018[23]; OECD, 2019[29]). The direct CO2 emissions from this sector are set 

to rise by 4% globally by 2050, according to the IEA Reference Technology Scenario (RTS).35 This rise in 

emissions is due to an increase in infrastructure development (and thus need for cement), mainly in 

developing countries. There is, however, scope to reduce emissions in various parts of the cement sector’s 

supply chain and at different stages of the life cycle of the product (e.g. from extraction of raw material to 

final usage). Most current mitigation efforts are aimed at reducing emissions at the production stage, when 

                                                
34 However, the CM approach indicates that if the project developer opted for the calculation of the OM emission factor 

ex post, the grid emission factor is updated annually, thus the baseline is also updated annually.   

35 The RTS takes into account the energy and climate pledges communicated under the Paris Agreement. 
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emissions can be reduced in various ways, such as through energy efficiency measures, switching to 

lower-GHG fuels, or lowering the carbon-intensity raw material inputs. CDM activities and methods to 

calculate associated emission reductions have been developed for several possible mitigation activities in 

the cement sector, including blending-type activities.36 Possible future mitigation activities could include 

alternative binding materials that are less carbon-intensive and could replace clinker altogether (Lehne 

and Preston, 2018[30]).  

A reduction of clinker in cement has a large mitigation potential (International Energy Agency, 2018[23]), 

and will be key to tackle emissions from the cement sector.37 The mitigation potential from this activity is 

high as producing clinker is very GHG-intensive (see Box 3). Clinker is a key input in cement and is mixed 

with other additives (which can be much less GHG-intensive to produce) such as fly ash, slag and gypsum 

to produce blended cement. Although cements with higher proportion of additives have high mitigation 

potential due to the reduced clinker use, 98% of global concrete production still uses Portland cement that 

contains upwards of 75% clinker (Lehne and Preston, 2018[30]). 

Box 3. Why does clinker production involve high CO2 emissions? 

Clinker production is responsible for the majority of emissions in the production of cement. The chemical 
processes that convert limestone into lime – a primary component of clinker – release a significant 
amount of carbon dioxide emissions (see Figure 4). The chemical process alone contributes to around 
50% of the total direct CO2 emissions in cement production. Avoiding release of carbon dioxide in this 
process would require modifying the chemical reaction itself (e.g. by using other non-carbonated 
calcium-based material inputs instead of limestone). Fossil fuel combustion to power the kiln used in 
clinker production contributes to 40% of the total direct CO2 emissions in cement production (Lehne 
and Preston, 2018[30]; International Energy Agency, 2018[23]). Other steps in cement production together 
contribute towards the remaining 10% emissions.  

Figure 4. Different stages of cement production, and associated emissions 

 

Source: Authors, adapted from (Lehne and Preston, 2018[30]). 

                                                
36 These include for blending-type, fuel switching, energy efficiency activities as well as activities involving a switch to 

lower GHG-intensive material inputs. Figure 5 lists selected CDM activities relevant to the cement sector. 

37 A reduction of clinker to cement ratio represents a 37% reduction in emissions in the cement sector according to 

the IEA 2 Degree Scenario (and relative to the Reference Technology Scenario). The mitigation potential of this activity 

in the cement sector is second only to that of innovative technologies (e.g. carbon capture), which represents a 

mitigation potential of 48%. 

~40% 
of total emissions from 

thermal processes (e.g. fuel 

combustion)

Quarrying and 

transportation

Grinding and 

preparation of 

preliminary 

materials 

Clinker 

production

Cooling, 

grinding, mixing
Transportation

>50% 
of total emissions are process-

related (e.g. CO2 from chemical 

reactions)

<10%

from 

other 



COM/ENV/EPOC/IEA/SLT(2019)5  35 
 

  
Unclassified 

The majority of CDM activity registration and CER issuance in the cement sector is concentrated in only a 

few activity types. Figure 5 highlights that energy and heat recovery and clinker reduction are the most 

widely used mitigation activities in the CDM. 

Figure 5. Number of registered activities and issued CERs per CDM methodology relevant to the 
cement sector   
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Note: Only registered activities considered. For those methodologies that encompass more than one sector (e.g. AMS-II.D.) only the activities 

in the cement sector were considered. The methodologies and associated activity types are: 

ACM0003: Replacing the use of fossil fuels with alternative fuels in existing clinker production facilities  

ACM0005: Reducing the share of clinker in blended cement (blending-type activities) 

ACM0012: Recovering waste energy (this methodology is applicable to other sectors as well) 

ACM0015: Switching raw materials in clinker production to less CO2-emissive ones  

AM0033: Using non-carbonated calcium sources in the raw mix for cement processing 

AMS-II.D: Not strictly related to only the cement sector but used in this sector for energy efficiency and fuel switching activities. 

AM0024: Reducing emissions through waste heat recovery and utilisation for power generation at cement plants  

AM0040: Using alternative raw materials that contain carbonates in clinker production in cement kilns 

Source: Authors. Analysis with data from CDM Pipeline (as of July 2019).  

Given the importance of the cement sector for mitigation efforts, and the low amount of cement sector 

activity in the CDM relative to other sectors, it could be important to see if and how Article 6.4 mechanism 

could accelerate GHG emission reductions within this sector. Further work could be useful to better 

understand why there have been low levels of CDM activity for certain types of mitigation activities – if 

such activities are not already being encouraged via domestic policies.38 It would also be useful to explore 

if and how the Article 6 mechanism could unlock the mitigation potential of novel technologies that are not 

yet commercially viable, to facilitate transformative changes in the sector.  

                                                
38 Only three blended-type activities have been registered under the CDM over the last ten years. 
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The analysis in this deep dive will focus on examining baseline determination issues for blending-type 

activities, due to their high mitigation potential. The remainder of the deep dive will examine current 

methodological approaches for this activity type as well as consider implications for baseline determination 

under the Article 6.4 mechanism.   

Evaluation of current methodological approaches under the CDM for blending-type 

activities 

ACM0005 is the only CDM baseline methodology applicable for blending-type activities. The activity 

boundary (that determines which emissions to include in the baseline calculation) in this methodology 

includes the cement production plant and if applicable, onsite power generation and power generation in 

the grid. The boundary also includes emissions from transporting additives to the plant.  

Calculating the baseline emissions essentially involves two factors: emissions from clinker production (in 

tCO2 per tonne of clinker) in a base year and the benchmark share of clinker in blended cement (in 

tclinker/tblended cement) produced in the host Party. The baseline emissions calculation for clinker production in 

turn depends on the emissions released during the calcination process, the quantity and carbon intensity 

of fuels in clinker production and the quantity and carbon intensity of electricity used (UNFCCC, 2018[31]; 

UNFCCC, 2018[32]). The base year for calculating the baseline emissions in the ACM0005 takes into 

account recent plant performance. The base year for existing cement plants can be one year or three years 

prior to the start of the CDM activity whereas the base year for greenfield plants is the first year of operation. 

A plant producing different types of blended cement (that vary in clinker share and additive type) would 

calculate a different baseline emission for each. 

ACM0005 calculates the baseline clinker share (per tonne of blended cement) through a country-wide 

benchmark approach. ACM0005 requires the activity participant to use the lowest value of clinker share, 

from one of three benchmark-based approaches. For example, one of these approaches defines the 

baseline as the average mass fraction of clinker for the five plants with the highest share of additives in 

the blended cement.  

The ACM005 methodology facilitates a continual lowering of baselines for calculating both factors. While 

the calculation of clinker production baseline emissions is historic-based, plants are to use the actual 

emissions in the crediting year, if these are lower than the historical emissions. ACM0005 also requires an 

annual update to the blending benchmark to incorporate any decreasing trends in clinker share up to the 

levels allowed by national regulations. One of the update options involves plants incorporating a default 

2% increase in the share of additives in blended cement in their baseline calculations.  

Implications for setting baselines under Article 6.4 

There are specific challenges related to the cement sector that need to be taken into account in baseline 

determination for blending-type activities. These challenges have already been outlined in many dedicated 

studies including (Ellis, 2001[7]) and (Fuessler et al., 2019[33]). The discussion below summarises key 

challenges to consider for baseline determination for blending-type activities. 

 Data availability: Calculating baseline emissions for blending-type activities involves a lot of 

activity-specific emissions data from several actors in the cement production supply chain. Some 

of this plant-specific data may be available only to that plant due to confidentiality reasons (Fuessler 

et al., 2019[33]). This constraint would make it challenging to use a benchmark-based approach to 

calculate production emissions. However, some aggregate plant performance data could be 
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available through third-party sources39, which would allow one to set performance benchmarks that 

take into account e.g. the top X% of plants that have the lowest tCO2/clinker emissions.40  

 Availability and cost of additives: The availability and the cost of additives vary by region, and 

are key constraints that restrict the reduction of clinker in cement (Lehne and Preston, 2018[30]). 

Some additives are by-products of coal combustion and iron and steelmaking processes. Countries 

with domestic coal and iron and steel plants could thus access these additives at cheaper cost. 

Further, countries that have policies related to utilisation of waste materials from those industries 

could potentially enable better access to these additives. At the same time, efficiency 

improvements in the coal and iron and steel industries and a reduction in coal combustion would 

mean that there will be a reduced supply of these additives over time. Further, some of the raw 

materials used in clinker production e.g. limestone are abundantly available in some countries and 

at low cost.  

 Market demand that may impact plants’ clinker share and additive use: The proportion of 

clinker and the type of additives used in blended cement can impact its properties (e.g. strength, 

colour, drying time). Some cement uses may need or prefer cement with particular properties, for 

example cement that dries quickly would need to have no or low share of additives (if additives 

slow down the drying process). Similarly, some industries may prefer particular additives over 

others because of the impact on the cement’s colour. These market preferences could therefore 

have an impact on price of blended cements and potentially, a plant’s preference for producing one 

type of blended cement over another.41 At the same time, different types of blended cement are 

needed for different purposes (e.g. constructing bridges or for mining applications). Therefore, it is 

important to consider whether the baseline determination would incentivise production of one type 

of blended cement over another. For example, if only one performance benchmark is applied for 

all cement production plants producing different blended cement types, the plants could be 

incentivised to shift production to those cement types that would generate more credits under the 

Article 6.4 Mechanism. 

 Regulatory standards that constrain reduction of clinker in blended cement: Different 

countries have different regulations on the clinker share for different types of blended cement; 

some specify a minimum acceptable clinker share while others define a range. Therefore, cement 

production plants in different countries face different barriers in how much they can reduce clinker 

share in blended cement. The difference in regulation is partially due to the confidence associated 

with the blended cement’s properties (e.g. strength). More awareness on the part of consumers, 

the building sector and government could facilitate a re-examination of these standards and a 

further reduction in clinker shares in that country, where possible. Some countries such as Australia 

are also trying to establish performance-based standards (e.g. measured in strength quality of 

cement) instead of prescribing a clinker share. 

  

                                                
39 For example, the Getting the Numbers Right (GNR) database published by the Global Cement and Concrete 

Association (formerly the Cement Sustainability Institute). 

40 One of the reasons the CDM Methodologies Panel rejected a proposed alternative methodology for the cement 

sector (NM0302) was due to its heavy reliance on GNR data, as the Panel observed that some of the data did not 

include certain regions in the world. Further, the Panel raised questions on the appropriateness of using a third-party 

proprietary instrument as the data source for the methodology’s design.  

41 The ACM0005 methodology specifies different additionality conditions including market acceptability barriers which 

are met if there is a perception in the country that “high additive blended cement is of inferior quality” and if there is a 

“lack of awareness of customers on the use high additive blended cement”. 
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There are also different advantages and challenges that can arise depending on the methodological 

approach chosen for setting baselines for blending-type activities, For example, it would be more feasible 

to calculate a performance benchmark using plant- and country-level performance (when possible) rather 

than regional or international ones, due to the variation in additive availability across countries and data 

availability constraints. It would also be important for the methodological approach to allow for the use of 

dynamic baselines, to facilitate that plants strive towards a feasible and more ambitious (lower) clinker 

share in their blended cement. The dynamic baseline could accommodate e.g. any changes to national 

standards or demand-side preferences that favour a reduction in clinker share in blended cement. Table 3 

summarises some of the implications of using different methodological approaches that are currently under 

consideration in Article 6.4 negotiations for blending-type activities.  

The Article 6.4 mechanism could use an approach for blending-type activities that is similar to or based on 

ACM0005. ACM0005 takes into account that different plants may use different fuels and technologies 

which result in different clinker production emissions. The use of a plant-specific and historic (versus 

benchmark) approach to determine clinker production baseline emissions would thus be appropriate. 

ACM0005 also facilitates a continual lowering of the baseline by asking participants to use actual emissions 

as the baseline, if the emissions in the crediting year are lower than the base year emissions. The cost 

and availability of additives likely being relatively the same for most plants in a country makes the use of 

benchmark-based approach for clinker share baseline appropriate. The dynamic performance-based 

benchmark of ACM0005 therefore facilitates plants in a country to rapidly increase additive share in line 

with the best performing plants, up to the level acceptable by regulatory standards and market demand.  
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Table 3. Pros and cons of using different baseline methodological approaches for cement blending-type activities 

The table examines selected baseline methodological approaches under consideration currently under negotiation.  

Baseline approach Advantages Challenges 

“Performance-based” approach (e.g. 
benchmarking) 

Example of a methodology: a plant’s 
baseline emissions (in tCO2e) for a 
particular blended cement would be an 
average emissions of the top ‘X’ best-
performing plants (i.e. plants with the 
lowest emissions associated with clinker 
production and procurement of additives). 

 Experience in the cement industry in using 
benchmarks to monitor and evaluate 
performance, some experience in the CDM 

 Aggregated information published by third-party 
sources could allow for baseline setting e.g. at the 
level of top X% performing plants in the country. 
Performance-based baseline emissions could 
alternatively take into account recent trends in the 
international cement market. 

 Could encourage further emission reductions than 
a historic emissions-based approach.   

 Confidentiality concerns could restrict the plant-specific data availability needed of peers in order to establish 
the baseline.  

 Setting performance benchmarks across the sector at the international level therefore could potentially result in 
over-crediting (if set too low) or create missed mitigation opportunities (if set too high). 

 It would be important to update the performance benchmark in line with any changes in national regulations or 
demand-side preferences that lower the clinker to blended cement ratio, to ensure that the methodology 
facilitates further emission reductions from blending-type activities. 

“Best available” approach (e.g. Best 
Available Technology) 

Example of a methodology: a plant’s 
baseline emissions (in tCO2e) would be 
calculated by taking into account emissions 
associated with the best available 
technology in that country, for key 
technologies (e.g. those that produce the 
most emissions) relevant for clinker 
production and procurement of additives. 

 Could incentivise greater uptake of less-emissive 
technologies and potentially other technological 
innovation (if baseline is set at an ambitious level) 

 Could encourage further emission reductions than 
a historic emissions-based approach   

 Difficult to determine what “best available” refers to (technologies with highest energy-efficiency performance 
vs energy-efficient technologies most widely used by the industry). 

 Depending on the boundary chosen, calculating the BAT emissions for blending-type activities could be very 
complex as it may require identifying a BAT for every process and collecting related data to calculate 
emissions associated with that BAT (e.g. alternative fuels used, kiln technology, technologies associated with 
producing raw materials and transporting additives) (Fuessler et al., 2019[33]).  

Historic emissions 

Example of a methodology: a plant’s 
baseline emissions (in tCO2e) could be 
calculated as the average emissions 
associated with clinker production and 
additive procurement in the past X years. 

 Plant-specific data for at least a few years prior to 
the activity start date is likely to be available to the 
plant. 

 Setting historic emissions could potentially lead to significant over-crediting depending on the period during 
which historic emissions is considered – as the share of clinker in cement has often declined substantially  
(e.g. in past 10 years when cement may have largely contained >95% clinker versus the past 5 years, during 
which time some installations may have started to reduce clinker share in cement) 

 The ability to choose the period of time used to calculate baseline emissions may create opportunities to game 
the system. However, requiring all plants to use the same period of time may result in under- or over-crediting 

 Some plants may not have data available for long periods of time and may not have continuous time series of 
data. 

 Confidentiality concerns could restrict plant-specific data availability.  
 May be difficult to ascertain whether any planned/proposed changes outside of the product boundary may 

have had an uncharacteristic effect on historic emissions in a particular year.- 

Source: Authors.
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There are important differences in the context in which the Article 6.4 mechanism and the KP mechanisms 

operate. This includes that under the Paris Agreement, all Parties have NDCs (see Section 2), whereas 

only Annex I Parties had emissions targets under the Kyoto Protocol. Under the Paris Agreement, Parties 

also need to account for the mitigation targets in their NDCs that they intend to achieve; this was not the 

case for CDM host Parties under the Kyoto Protocol. This new context of the Paris Agreement presents 

certain benefits and has implications for potential host Parties, which may change how these Parties 

engage in the Article 6.4 mechanism compared to how they engaged in the CDM.  

Host Parties participating in the Article 6.4 mechanism will need to consider the trade-offs between using 

mitigation options to meet their NDC, or approving or authorising42 a mitigation activity that would lead to 

the international transfer of emission reductions under the Article 6.4 mechanism. Article 6.5 of the Paris 

Agreement is explicit about the choice a host Party needs to make relating to the emission reductions 

achieved domestically. This Article states that emission reductions resulting from Article 6.4 activities “shall 

not be used to demonstrate achievement of the host Party’s nationally determined contribution if used by 

another Party to demonstrate achievement of its nationally determined contribution” (UNFCCC, 2016[1]).  

It would therefore be important for host Parties to consider the range of possible domestic mitigation 

options available. This would allow Parties to identify which type of mitigation they would prioritise for 

domestic use and NDC achievement, and which (if any) they would use to approve or authorise credits for 

the Article 6.4 mechanism. Different mitigation actions in a country can incur different costs. The illustrative 

marginal abatement curve in Figure 6 outlines that the cost of mitigation associated with a mitigation activity 

in sector A in the hypothetical country is much lower than that for a mitigation activity in sector E. If this 

hypothetical country were to transfer emission reductions from cheaper abatement options to other 

countries via Article 6.4, this could mean that the host Party potentially would need to use more expensive 

abatement options to achieve its NDC. It could thus be useful for a host Party to take into account the costs 

related to different mitigation activities, prior to authorising or approving Article 6.4 activities.  

 

 

 

                                                
42 Article 6.4 negotiations are considering potentially distinct processes related to host Party assent to an activity. The 

first would potentially be host Party approval of an activity under the Article 6.4 mechanism while the other would be 

host Party authorisation of the international transfer of emission reductions from the activity under the Article 6.4 

mechanism. 

5 Benefits and implications for host 

Parties participating in Article 6.4 
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Figure 6. A marginal abatement curve of a hypothetical country, illustrating the potential cost 
impact of internationally transferring credits from different types of activities  

 

Source: Authors.  

The host Party may also need to consider the longer-term implications of internationally transferring 

emission reductions from certain sectors via the Article 6.4 mechanism, particularly if the crediting period 

of an Article 6.4 activity extends beyond the current NDC period. The length of potential crediting periods 

(during which an activity can generate and issue credits) is still under discussion and could possibly be 

longer than one NDC period. If an activity is generating credits under Article 6.4, then under Article 6.5 of 

the Paris Agreement, the host Party cannot both use the associated mitigation to achieve its NDC and 

transfer credits generated under Article 6.4 internationally (for use by another Party towards its NDC). It is 

also currently unclear if a host Party could limit the approval or authorisation of an Article 6.4 activity to a 

specific crediting period (or whether a renewal of a crediting period would mean that the host Party needs 

to re-approve/re-authorise an activity). The host Party may therefore be foregoing all emission reductions 

from the activity for a period beyond the current NDC, depending on the length of any potential crediting 

period and if the Party cannot re-approve or re-authorise the activity and transfers. Developing and 

communicating short-, medium- and long-term mitigation strategies could therefore help Parties plan 

ahead and decide which type of/how much emission reductions a Party might want to keep for domestic 

achievement or authorise for the Article 6.4 mechanism and at what price.  

Host Parties could also consider the potential volume of credits that an activity could generate, when 

deciding which activities that reduce emissions can be used domestically to meet its NDC or to generate 

and transfer credits under the Article 6.4 mechanism. Activity types that generate large volumes of credits 

at low financial risk (such as industrial gas projects) are likely to be more attractive to potential purchasers 

of Article 6.4 credits – also because they will have relatively low transaction costs. However, potential host 

countries may instead wish to prioritise other types of activities for approval or authorisation under Article 

6.4, such as energy efficiency projects or less mature renewables projects. A potential host Party may 

therefore need to consider whether its approval and/or authorisation procedures should focus on individual 

activities (i.e. authorising and/or approving on a case-by-case basis), or be based on a broad set of criteria 
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Parties may also need to consider the permanence43 of emission reductions from activities undertaken 

domestically as well as those under Article 6.4, as it is possible that reductions from some types of activities 

are subsequently reversed. This potential reversal would need to be taken into account by a host Party in 

planning how it meets its NDC. If these reductions are used for the Article 6.4 mechanism and the reversal 

occurs during the activity’s crediting period, clarity would be needed on the ensuing status of the activity’s 

approval or authorisation and the treatment of the credits.44  

How activity baselines are set may also raise important implications for host Parties. Baselines that are set 

too high could result in credits where there have been no associated emission reductions. “Static” baselines 

(i.e. ones where the initial level, as opposed to the initial methodology, are fixed for the entire crediting 

period) also run the risk of generating credits where there have been no associated emission reductions.45 

If a host Party applies a potential corresponding adjustment for these transfers, it would have to 

compensate for them by undertaking more mitigation efforts. The application of conservative baselines 

could help prevent such an eventuality (see Section 2). Further, the host country could potentially use any 

leftover mitigation from Article 6.4 activities that use conservative baselines towards meeting its own NDC 

(Schneider, Fuessler and Herren, 2014[19]).  

It may be useful for host Parties to consider the pros and cons of having distinct processes for activity 

approval and for authorisation of transfers of emission reductions from the activities. This distinction would 

allow host Parties to separate the processes that approve a specific activity (e.g. large infrastructure 

project), the potential generation of credits of this activity under Article 6.4, and the level of credits that can 

be transferred from this activity. These different processes are currently under discussion in Article 6.4 

negotiations. According to this discussion, a host Party would not only approve an activity for the Article 

6.4 mechanism but would be able to “authorise” those A6.4ERs that would be internationally transferred 

for use towards other NDCs or for other purposes (paragraph 49(d) of the latest SBSTA text (UNFCCC, 

2019[2])). There may be instances where important changes (e.g. in meeting regulatory standards) occur 

to the activity between the time it is approved and issues credits. A host Party could then determine whether 

the activity could still operate under the mechanism and issue credits following these changes. On the 

other hand, the distinction between approval and authorisation processes may also mean higher 

transaction costs and uncertainty for investors and activity participants.  

The development of mitigation activities under Article 6.4 could nevertheless provide important benefits to 

host Parties. Host Parties would benefit from any emission reductions that are generated by an activity 

past the potential expiry of the crediting period, as the Party could use the reductions to meet subsequent 

NDCs. For example, if a wind farm activity has a crediting period of 10 years but is operational for and 

reduces emissions during a total 30-year timespan, the host Party could use the emission reductions 

generated in the remaining 20 years towards meeting future NDCs (depending of course on when and how 

                                                
43 There is no agreed international definition for permanence but it could generally be understood to refer to the 

longevity of emission reductions in the atmosphere. For example, an activity's emission reductions can be considered 

non-permanent if the emissions are removed from the atmosphere for a fixed period of time, after which point the 

activity would become a source of emissions.  

44 The CDM addressed the non-permanence issues in the forestry sector by establishing temporary CERs (tCERs) 

and long-term CERs (lCERs) that have a limited longevity. Temporary CERs expire at the end of the commitment 

period following the one during which it was issued and long-term CERs expire at the end of that activity’s crediting 

period (UNFCCC, 2019[46]). 

45 For example, this could occur if receipt of international climate support by activities in the same sector as the Article 

6.4 activity changed the availability of the “best available” technology in that sector/country, improved the 

environmental performance of the group of activities with which the Article 6.4 activity was compared etc.  
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the baseline is revised during that period). The host Party thus benefits from the existence of the 

mechanism without which some of these activities would not have taken place. The host Party would need 

to consider both the short-term cost of transferring and foregoing initial emission reductions under the 

Article 6.4 mechanism as well as any long-term benefit of using future emission reductions for domestic 

purposes (i.e. after the end of any crediting period). 

Article 6.4 also provides an opportunity to design a mechanism where mitigation co-benefits are better 

captured and delivered in host Parties, beyond what took place in the CDM. Indeed, one of the stated aims 

of the Article 6.4 mechanism is to foster sustainable development in host Parties (Article 6.4(a)). Different 

types of mitigation activities produce different types of co-benefits including economic, health, adaptation; 

the usefulness of mitigation co-benefits for the host country are well documented in literature.46 Promotion 

of sustainable development in host Parties through international crediting mechanisms was also an aim of 

the Kyoto Protocol’s CDM. Host Parties under the CDM could voluntarily report on any sustainable 

development benefits they enjoyed through a sustainable development tool. However, the CDM did not 

deliver the full potential of sustainable development benefits to host Parties (Olsen and Fenhann, 2008[34]; 

Karakosta et al., 2013[35]). The Article 6.4 Mechanism could potentially learn from CDM experience to 

understand how to better unlock potential sustainable development and mitigation co-benefits from Article 

6.4 activities.  

The Article 6.4 mechanism could also help improve monitoring, reporting and verification (MRV) capacity 

in host Parties at the mechanism level. There is potential for activity participants to gain further experience 

in data collection, baseline determination, and monitoring and verification activities, as the Article 6.4 

mechanism could potentially introduce new methodologies and MRV requirements than those that exist 

under the CDM. Further, host Parties could benefit from access to centrally-provided services and 

infrastructure that participation in the Article 6.4 mechanism would enable (e.g. access to possible 

centralised registries). Such access may be particularly useful for those host Parties that do not yet have 

the domestic capacity or experience in creating and maintaining the required MRV systems.  

 

                                                
46 For example, (OECD, 2019[47]); (Bollen et al., 2009[41]); (Rafaj et al., 2013[45]). 



44  COM/ENV/EPOC/IEA/SLT(2019)5 
 

  
Unclassified 

Article 6.4 of the Paris Agreement establishes a mechanism “to contribute to the mitigation of greenhouse 

gas emissions and support sustainable development” (UNFCCC, 2016[1]). Although not specifically stated 

as such in the Paris Agreement, the Article 6.4 mechanism is being designed as a crediting mechanism, 

i.e. where credits are awarded ex post if the actual emissions are below a pre-determined baseline level.47 

Different approaches, methodologies and assumptions can be used to determine the emissions baseline.48   

The mechanism established under Article 6.4 of the Paris Agreement shares some key characteristics with 

mechanisms established under the Kyoto Protocol (KP). These include voluntary participation, enabling 

increased cost-effectiveness in global GHG emissions mitigation via transfer of credits between different 

countries, and the international oversight of the mechanism.49  

There are, however, some key differences in context and aims between the Article 6.4 mechanism and the 

KP crediting mechanisms, the Clean Development Mechanism (CDM) and Joint Implementation (JI). 

These include that all host Parties participating in the new mechanism will have a Nationally Determined 

Contribution (NDC) and are required to track progress in implementing and achieving it. In contrast, CDM 

host countries were not accountable for their national emissions under the KP. This may mean that host 

Parties need to pursue a different approach to authorising credit transfers under Article 6.4 than they did 

under the CDM, in order to ensure that transferring credits internationally does not jeopardise their ability 

to meet their NDC. In terms of differences in aims, the Article 6.4 mechanism aims to deliver “overall 

mitigation in global emissions” (OMGE). This did not occur in JI (which was a “zero-sum game”), nor was 

it a requirement in the CDM.  

Article 6 of the Paris Agreement also explicitly aims to encourage higher ambition in Parties’ mitigation and 

adaptation actions. While the Article 6.4 mechanism is not a driver of ambition in itself – that comes from 

NDC revisions – it is important that the design of the mechanism does not provide a disincentive for 

countries to increase the stringency of their NDCs over time. One way of ensuring that Article 6.4 could 

help to increase the ambition of future NDCs and deliver on its other aims is to have conservative baselines 

valid for limited crediting periods. This would help to ensure that Article 6.4 is not used to encourage high-

emitting activities with long lifetimes, such as coal-fired power plants – which were eligible for crediting 

under the CDM in some circumstances.  

                                                
47 Another possible design option would have been, in theory, as a trading mechanism, i.e. where a fixed emission 

cap is set and tradable allowances are issued ex ante. 

48 This paper uses the term baseline “approaches” to refer to the way that baselines are established (e.g. in line with 

historic emissions). An approach can be applied in multiple different ways, laid out in baseline “methodologies” (e.g. 

for the case of an approach based on “historic emissions”, the baseline could be the annual average of the latest ‘x’ 

years of the activity’s emissions). Within methodologies, different assumptions (such as the value of ‘x’, choice of 

project boundary etc.) can also affect the level of an emissions baseline. 

49 E.g. the CDM and Track 2 of JI are also subject to international oversight. 

6 Conclusions 
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The rules currently being negotiated under Article 6.4 will need to allow for a variety of different contexts 

considering the wide variety of mitigation actions, technologies and sectors that could be part of the 

mechanism. At present, the draft negotiation text leaves open a selection of possible approaches to 

determine emissions baselines, which could allow activity participants flexibility to use an approach and 

methodology that is relevant for their activity. Some of these approaches will lead to a single baseline level, 

or a narrow range in baseline emission levels, while others can lead to a broad range of possible baseline 

levels.  

Experience under the CDM has demonstrated that a single approach to determining an emissions baseline 

may lead to a wide variation in baseline levels within a given country, sector, and project type - depending 

on how exactly the approach is applied (i.e. which methodologies, assumptions, parameters are used). 

One example is the CDM “combined margin” (CM) methodological tool to determine emissions baselines 

for grid-connected power plants. This methodological tool aimed to estimate the GHG-intensity of power 

generation plant(s) that would be offset by the new lower-GHG power generation units. The CM 

methodological tool allows for variations in baseline levels between different electricity grids. However, this 

single methodological tool – the most widely used under the CDM – also led to wide variations in baselines 

within a given country and electricity grid. For example, this approach has led to a variation by more than 

a factor of two for grid-connected projects in the central regional grid of China. Thus, some CDM projects 

generating credits using this methodological tool on the Chinese central regional grid have been credited 

as if they were displacing gas-fired electricity, with similar CDM projects in the same grid being credited as 

if they were displacing coal-fired electricity. Indeed, variations in baseline levels within a given grid of a 

factor of two occurred in several countries, and the maximum variation found was a factor of seven - within 

the same country and same grid over a short period of time. 

Thus, the detailed methodologies and underlying assumptions used in developing a baseline (not just the 

overall approach) determine the range in level of credits that an Article 6.4 activity can generate, and the 

broader impact of the Article 6.4 mechanism on mitigation. If an aim of negotiations under Article 6.4 of the 

Paris Agreement is to ensure that baselines used for crediting under this mechanism are conservative, the 

agreed framework for Article 6.4 could usefully include safeguards to ensure that this is the case. These 

could include a mandate to the Supervisory Body and/or a technical body to assess the conservativeness 

of assumptions and methodologies used when applying a given baseline approach to ensure that baselines 

are robust, transparent, conservative, and lead to environmental integrity. 

The implications of some of the options proposed for baseline approaches in the current negotiation text 

are difficult to interpret at present. For instance, the “best available” approach does not specify which 

underlying methods could be used to determine how to choose what is “best available”, although such 

choices will significantly affect the baseline levels established under this approach.  Several possible 

approaches that could be used to establish baselines under Article 6.4 will involve subjective elements. 

This includes defining what a “barrier to investment” represents, as such barriers vary by individual 

borrower, as well as by activity type and location. Defining a “business as usual” (BAU) baseline for a 

particular activity also involves subjective elements. Assessing whether these subjective elements 

represent conservative assumptions will be challenging. In certain options currently included in the 

negotiation text, baseline approaches under Article 6.4 will not be aligned with an emissions path consistent 

with the Paris Agreement goals (e.g. baselines based on “historic emissions” or on BAU). 

Different baseline methodologies and approaches needed for different types of activities under Article 6.4 

could be developed from scratch and/or adjusted from those that have been developed and approved 

under existing mechanisms, for example the KP mechanisms. The power generation and cement sector 

“deep dives” conducted for this paper indicate that the extent of changes needed to adjust the methods for 

the Article 6.4 context will vary, depending on the activity. For example, the CM methodological tool 

developed under the CDM for grid-connected power plants (e.g. new renewable energy plants) activity 
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types could usefully be revised before being applied to Article 6.4 activities, in order to ensure inter alia 

that it leads to conservative baselines. However, fewer revisions may be needed to CDM baseline 

methodologies developed for emission reduction activities in the cement sector. The current CDM 

methodology for blending-type activities (that involve reducing the share of CO2-intensive clinker in 

cement) allows for conservativeness by using a dynamic, country-wide benchmark (as the clinker share 

baseline) that is annually updated in line with decreasing trends in clinker share. 

Furthermore, the notion of NDC conditionality, whereby many Parties have pledged more ambitious climate 

action if they receive higher levels of international support, could impact baseline setting. More than 100 

NDCs contain elements contingent on support. Receipt of climate finance could significantly lower 

emission levels (and therefore reduce the level of even conservative baselines) in specific sectors. This is 

one reason why baselines under Article 6.4 may need to be dynamic, i.e. not at a level that is fixed up front 

for multiple years, in order to take these – and other – potential changes into account.    

The deep dives on the power and cement sectors have also highlighted large disparity in the uptake of 

crediting mechanisms across countries, sectors and activity types. Renewable electricity generation is a 

replicable activity type, with approved CDM baseline methodologies that have been widely used. In 

contrast, there have been relatively few CDM activities in the cement sector, despite the considerable 

mitigation potential in this sector. It could be important to understand the possible role of the Article 6.4 

mechanism in facilitating the acceleration of GHG emission reductions in sectors with a large mitigation 

potential but which have not in the past attracted investment through international carbon market 

mechanisms.  

Participation in the Article 6.4 mechanism could have important implications for how Parties demonstrate 

achievement of their NDC, and at what cost. Ideally, it would be useful for host Parties to identify their 

different mitigation options, and then consider which to use to meet their NDC, and which could potentially 

be used to issue and transfer credits internationally via the Article 6.4 mechanism. For example, if a Party 

agrees to approve or authorise the international transfer of emission reductions from cheaper mitigation 

options as credits under Article 6.4, it may have to subsequently use more expensive abatement options 

to meet its NDC.  

Decisions on baseline emissions levels can also affect a Party’s ability to meet its NDC. If baselines are 

set too high, some of the credits transferred will not represent real emission reductions. If a host Party 

applies a corresponding adjustment for international transfers, it would have to compensate for them by 

undertaking more mitigation efforts. The application of conservative baselines could help reduce the 

possibility of transferring credits that do not represent real emission reductions.  

The development of mitigation activities under Article 6.4 could, however, provide important benefits to 

host Parties. Emission reductions generated from Article 6.4 mitigation activities past the expiry of a 

potential crediting period could in some cases count towards achieving subsequent NDCs. The Article 6.4 

mechanism could also help host Parties attain sustainable development and mitigation co-benefits. The 

CDM also had an explicit objective to assist Parties in achieving sustainable development, so it would be 

useful for the Article 6.4 mechanism to learn from the CDM’s experience in optimising co-benefits.  
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Annex A 

Variations of the combined margin emission factor used in the CDM 

The CM baseline approach could lead to significant variation of crediting levels within a given country, depending on the details of the assumptions 

and parameters applied in its calculation. Table 4 shows some examples of countries where there is a high variation between the lowest and 

highest value of CM used to calculate the crediting baseline of a CDM activity in a given country.  
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Table 4. Examples of variation of CM emission factor values used in CDM activities in CDM host countries 

 
Country 
 

 

 

Maximum CM value Minimum CM value Difference 
between 

maximum 
CM and 

minimum 
CM values 
(max CM -
min CM) 

(tCO2/MWh) 

Maximum 
CM / 

minimum 
CM ratio 

(max CM / 
min CM) 

Maximum 
value of CM 

emission 
factor 

(tCO2/MWh)  

Registration 
year of 
project 

Name of the grid Minimum 
value of CM 

emission 
factor 

(tCO2/MWh) 

Registration 
year of 
project 

Name of the grid 

Brazil 0.536 2006 National Grid 0.075 2006 National Grid 0.461 7.15 

Peru 0.756 2015 Peruvian National Inter-connected 
Grid (SEIN) 

0.389 2011 Peruvian National Inter-connected 
Grid (SEIN) 

0.367 1.94 

Philippines 0.802 2013 Mindanao Grid 0.199 2009 Mindanao Grid 0.603 4.03 

United 
Arab 
Emirates 

0.881 2009 Abu Dhabi electricity grid 0.356 2012 Abu Dhabi electricity grid 0.525 2.47 

Uruguay 0.711 2008 National Grid 0.259 2008 National Grid 0.452 2.75 

China 1.138 2010 Central Power Grid of China  0.500 2009 Central Power Grid of China 0.638 2.28 

China 1.010 2010 Northwest Power Grid of China 
(NWPG) 

0.474 2017 Northwest Power Grid of China 
(NWPG) 

0.536 2.13 

India 0.978 2017 National grid 0.965 2017 National grid 0.013 1.01 

India 1.110 2006 Southern grid 0.418 2006 Southern grid 0.692 2.66 

Notes: For all the countries analysed, the variation is calculated on the same national or sub-national grid. The Southern grid in India was interconnected with other regional grids in 2013 to form one 

national interconnected grid. 

Source: Authors. CM emission factors values: IGES (Institute for Global Environmental Strategies, 2019[26]).  
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