
DRAFT (Feb 28, 2012)  PMR Baselines Working Group    

1 
 

 

 

 
 
 

 

 

Guidance and Tool for the development of baselines   
  

First Draft for Review  
 

Please send comments and suggestions to the PMR Secretariat (pmrsecretariat@worldbank.org) 
with copy to Ms. Martina Bosi (mbosi@worldbank.org) and Mr. Rama Reddy 

(rreddy1@worldbank.org). 

   

 

 
 

  
 
 
 
  

mailto:pmrsecretariat@worldbank.org
mailto:mbosi@worldbank.org


DRAFT (Feb 28, 2012)  PMR Baselines Working Group    

2 
 

PMR Baselines Guidance Document  
 

 

Table of Contents 
About this draft document and how to provide input .................................................................... 3 
Glossary ........................................................................................................................................... 3 
Background and context – the Partnership for Market Readiness (PMR) and its baselines working 
group ............................................................................................................................................... 4 
1 Introduction – Purpose of Guidance/Tool .............................................................................. 5 

1.1 Audience .......................................................................................................................... 5 
1.2 Road map of this document ............................................................................................ 6 

PART I: Context, Concepts, and Considerations .............................................................................. 8 
2 The Context for Baseline Setting ............................................................................................. 8 

2.1 Market Mechanisms: Crediting and Trading................................................................. 10 
2.2 Evolution of Crediting Mechanisms ............................................................................... 11 
2.3 The role and importance of baselines in crediting mechanisms ................................... 12 

3 Key considerations in baseline setting: ................................................................................. 17 
3.1 Objectives of crediting mechanisms and their influence on baseline setting ............... 17 
3.2 Basic principles .............................................................................................................. 19 
3.3 Scale of the Crediting Mechanism ................................................................................. 22 
3.4 The Influence of Current and Potential Future Markets for Credits .............................. 22 
3.5 Technical considerations ............................................................................................... 23 
3.6 Other design elements of the crediting mechanism ..................................................... 23 
3.7 Relationship to other policies and mechanisms ............................................................ 23 

PART II: The Baseline Development Process ................................................................................. 24 
4 Institutional and Stakeholder Considerations ....................................................................... 25 

4.1 Institutions and procedures for baseline development, approval and revision ............ 25 
4.2 Consultations and peer review ...................................................................................... 25 

5 Step 1: Define the Level of Aggregation and Metrics for the Baseline ................................. 26 
5.1 Baseline Activity Data and Emission Factors ................................................................. 27 
5.2 Clarifying Coverage and Scope ...................................................................................... 27 
5.3 Assessing Activity Data Metrics and Categories ........................................................... 29 
5.4 Specifying Final Activity Data Metrics & Categories ..................................................... 31 

6 Step 2: Develop Baseline Scenarios ...................................................................................... 32 
6.1 Conceptual Elements of a Baseline Scenario ................................................................. 33 
6.2 Methods for Developing a Baseline Scenario ................................................................ 40 

7 Step 3: Specify a Crediting Threshold .................................................................................... 54 
8 Step 4: Define the Baseline Period and Policies for Updating .............................................. 54 

8.1 Setting a Baseline Period ............................................................................................... 55 
8.2 Setting Policies of Updating Baseline Parameters ........................................................ 55 

 

 
 
 
 



DRAFT (Feb 28, 2012)  PMR Baselines Working Group    

3 
 

 

Glossary 
 
To be added  

About this draft document and how to provide input 
 
This is a first draft document intended for comment and input by the PMR Baselines Working Group. (It 
will be the basis of discussion at the March 11, 2013 meeting of the Baselines Working Group.  It will also 
be the basis for the oral report made to the PMR Partnership Assembly on March 13.)   Some sections 
contain draft text while others contain annotations of what will be written in the next draft – such 

annotations are indicated in italics. 

  
The reader should be aware that:  

 Some issues and topics currently appear in multiple places in this document.  Redundancies and 
potential inconsistencies will be cleaned up and synchronized in the final version.   

 Some terminology questions still need to be resolved and will be discussed at the Baselines 
Working Group meeting.  Examples include the language used to refer to baselines (BAU 
baselines, crediting baselines, crediting thresholds, and baseline scenarios) and relevant 
mitigation activities (actions and activities).    

 
You are encouraged to provide input on these, among other issues, in the document.  For ease of 
integration of your comments and suggested revisions, we welcome input in the form of comment boxes 
(for general observations and suggestions) and tracked changes (for suggested edits) within the Word 
document. 
 
We particularly welcome written general feedback by March 7, identifying general issues and questions 
that you consider important to discuss at the Baselines Working Group meeting of March 11.  More 
detailed written feedback on the document up to March 22 are also welcome. 
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Background and context – the Partnership for Market Readiness (PMR) 
and its baselines working group 
 
As the world seeks to enhance global greenhouse gas (GHG) mitigation efforts, countries are 
exploring innovative and cost-effective ways to scale up emissions reductions, move on a path 
of low emissions development and foster financial flows, including through carbon market 
instruments. To support, facilitate and build "readiness" for such instruments, the World Bank 
established the Partnership for Market Readiness (PMR), a grant-based, global partnership of 
developed and developing countries that provides funding and technical assistance for the 
collective innovation, design and implementation of market readiness and the piloting of 
market-based instruments for GHG emissions reduction. In addition, the PMR also provides a 
platform for technical discussions of such instruments to spur innovation and support 
implementation.   
 
The Participants of the PMR include 16 Implementing Country Participants (i.e., Brazil, Chile, 
China, Colombia, Costa Rica, Jordan, India, Indonesia, Mexico, Morocco, Peru, South Africa, 
Thailand, Turkey, Ukraine, and Vietnam) and  12 Contributing Country Participants (i.e., 
Australia, Denmark, European Commission, Finland, Germany, Japan, Norway, Sweden, 
Switzerland, The Netherlands, U.K., and U.S.A.).  
 
The PMR is country-led and builds on countries’ own mitigation priorities. Focus is placed 
providing systemic support to enhance  countries technical and institutional capacity for 
preparing the ground for the use of market instruments to scale up mitigation efforts.  As 
countries are at different stages of development and market readiness, each approaches the use 
of market instruments in a different way. Some focus on building core “readiness” components, 
such as systems for MRV, data collection, baseline setting, and establishing regulatory 
institutions; others may go further, working toward designing and implementing a pilot of a 
domestic or international market-based scheme. Regardless of a country’s choice, capacity 
building and piloting can have cross-cutting benefits relevant to implementing non-market 
based mitigation actions, designing low emission development strategies, and identifying areas 
of low cost mitigation potential. 
 
In the context of the important forum for technical discussions provided through the PMR on 
issues related to the consideration, design, piloting and implementation of market mechanisms, 
the PMR Secretariat develops and coordinates technical notes and guidance documents which 
may be developed in the context of working groups and form the basis of workshop discussions 
among participants.   Early on, PMR Participants identified baselines as a key topic to address.  A 
PMR technical workshop on baselines was held in May 2012.  As a follow-up to this initial 
baselines discussion, it was decided to set-up a PMR working group (see Annex 2) to elaborate 
guidance for the development of baselines for market based mechanisms – with the initial focus 
on crediting baselines for crediting mechanisms (referred to as “scaled-up crediting 
mechansims” in the context of PMR documents, such as the Tool for Market Readiness 
Proposal).   For more information on the technical work undertaken by the PMR, please visit the 
PMR website: www.thepmr.org. 

  

http://www.thepmr.org/
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1 Introduction – Purpose of Guidance/Tool   
 
Key Concepts: 

 This guidance document aims to support the development of workable, environmentally sound 
and transparent baselines based on groups of sources/a broad segment of the economy. 

 
Developed under the auspices of the Partnership for Market Readiness (PMR) and its Baselines 
Working Group, this document aims to offer guidance and a tool for the development of 
baselines – a key component of any market-based scheme.  While baselines are also relevant for 
emissions trading schemes, this guidance document focuses on baselines for crediting 
mechanisms, and is intended primarily for “upscaled” crediting mechanisms.  Wherever 
relevant, references are made on applications and linkages with baseline approaches in 
emissions trading schemes.   
 
In particular, this guidance focusses on the development of baselines based on “groups of 
sources” representing broad segments of the economy (e.g. on a sector or sub-sector basis).  In 
contrast, this document is not designed as guidance for the development of baselines based on 
an individual project or facility (i.e. project-specific baselines).  Readers interested in the 
development of such baselines for the the crediting of individual activities can consult the 
significant experience and documentation that already exists (links provided in sections below).  
 
Recognizing the wealth of information and experience in the area of baselines, this guidance 
builds on existing work.  Taking into account different national circumstances, it provides 
generic guidance or tools to different host countries and aims to support the development of 
baselines based on broad segments of the economy, including sectors or other groups of 
emissions sources.   To illustrate the concepts, the document also provides  specific examples.  
The document identifies options for baseline development and highlights implications of key 
policy choices, as well as key considerations and potential trade-offs to help inform decisions in 
the development of robust and transparent baselines.  It also makes suggestions on relevant 
baseline procedures, data, and assumptions to  document and report, so that the environmental 
integrity of resulting emission reductions can be clearly presented, demonstrated and assessed.   
 
This guidance is intended to be dynamic: over time,  as experience is gained and consensus 
emerges on best practices, this document will evolve to provide specific guidelines, where and 
as appropriate. 
 

1.1 Audience  
 
This guidance document has been developed primarily as a tool to support PMR Implementing 
Countries that are considering hosting/developing an activity or mechanism that can generate 
tradable emission reduction credits.  However, it is hoped that the document can also be useful 
to other countries and sub-national entities that are considering a new crediting mechanism.  
The document may be of interest and relevant to various stakeholders such as policy analysts 
and policy makers involved in mechanism design or review, practitioners developing baseline 
methodologies, actors implementing mitigation initiatives whose impact needs to be quantified, 
and public, private, and non-governmental organisations seeking to assess mitigation and 
crediting proposals in which baselines are a key element.   Furthermore, this document may be 
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of interest to those involved in assessing the GHG benefits of policies and measures other than 
market mechanisms, such as NAMAs that cover a broad segment of the economy, or other 
system based on results-based payment. 

1.2 Road map of this document 
 
Part I provides essential background.  Section 2 introduces context.  Section 3 explains key policy 
and technical considerations that will influence and guide the overall baseline setting process.   
 
Part II provides a step-by-step description of the baseline development process, which is 
summarized in Section 4.  Sections 5-8 walk the user through each of these steps, with examples, 
as shown in the flow diagram below.   
 
Annexes will be devoted to concrete case studies. 
 
 

Scale  (3.3):   Groups of 
sources, sectors, 

programs, policies, 
projects, or combination 

(nesting)

General Technical 
Considerations (3.5): 

Data availability
Expertise

Model Availability

Market for Credits (3.4):
Voluntary vs. Compliance
Domestic vs. International 

(buyer requirements)

Principles of Crediting Mechanism 
Design (relevant to baselines) (3.2)

Environmental Integrity (real, 
permanent, additional, conservative, 

verifiable, transparent, avoiding perverse 
incentives), Practicality,  Predictability, 
Completeness,  Local Appropriateness 

Other Design Elements of 
Crediting Mechanism (3.6)

Length of crediting period(s)

Objectives of the Crediting 
Mechanism (3.1)
Cost Containment

Co-benefits (SD, innovation, sector 
engagement )

Absolute vs. Relative Reductions
Net Mitigation Benefit

Relationship  to Other Policies and 
Mechanisms (3.7)

Treatment of Emission 
Reducing/Increasing Policies

Overlap with CDM/other offsets

Overall Baseline 
Development Process 

(Part II)

Step 1: Define the 
Level of Aggregation 
of the Baseline (5)

Step 2: Develop  
Baseline Scenarios (6)

Step 3: Specify a 
Crediting Threshold 

(7)

Step 4: Define the 
Baseline Period and 

Policies for Updating (8)

 
Figure 1.  Steps of the baseline development process and key policy and technical 
considerations that influence them.  Parentheses refer to sections of this document where each 
consideration and step is discussed.  [Arrows may be removed, diagram simplified, and used 
throughout the document] 
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PART I: Context, Concepts, and Considerations 

2 The Context for Baseline Setting  
 
This section introduces the complementary roles and features of crediting and trading 
mechanisms for addressing GHG emissions.  It then presents landscape of crediting mechanisms 
and their evolution, from the focus of early crediting mechanisms on project-based activities 
and cost containment to increased emphasis on “upscaling”, on net mitigation benefit in new 
mechanisms and approaches, and on a closer link with host country climate change objectives.  
It discusses the nature and options for credit demand such as international and domestic ETS, 
government targets, voluntary and other markets; and how such demands and their 
requirements can shape the design of crediting mechanisms.  Finally, it introduces the basics of 
baselines, how they determine the number of credits that can be issued, and the various general 
concepts and terminology, from BAU baselines to crediting thresholds.  
 
 

Core Concepts: 
 

 Crediting and trading are the two principal types of market-based mechanisms used to 
help achieve GHG mitigation objectives, and possess distinct and complementary 
features and objectives.  

 The landscape of crediting mechanisms has evolved from a focus of early crediting 
mechanisms on project-based activities applications and cost containment objectives 
to increased emphasis on “upscaling” mitigation, providing net mitigation benefit in 
new mechanisms and approaches, and on a closer link with host country climate 
change and low emissions development objectives.   

 Crediting mechanisms rely on external demand, typically from actors in linked 
domestic and/or international emissions trading systems, but also from governments 
and other entities seeking to meet their own emission reduction targets and 
objectives. 

 Baselines are a critical element of any crediting mechanism as they directly determine 
the quantity of credits that will be awarded for a given mitigation action.  

 A business-as-usual (BAU) baseline represents what would otherwise occur absent the 
incentive provided by a crediting mechanism. 

 BAU baselines are inherently uncertain.  Therefore, BAU baselines must be 
“conservative” to reduce the likelihood that more credits will be issued than emission 
reductions occurred, which could lead to increases rather than reductions in global 
GHG emissions, thus undermining “environmental integrity”.  

 The treatment of existing and planned policies is one of the most challenging aspects 
of baseline development. 

 A crediting threshold refers to a baseline that is deliberately set below likely and 
conservative BAU level in order to yield a non-credited GHG reductions, and, in 
principle, a “net mitigation benefit”.  
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2.1 Market Mechanisms: Crediting and Trading 
 
Market-based mechanisms can provide cost-effective policy instruments for meeting GHG 
emissions objectives at the international, national, and sub-national levels.  Broadly speaking, 
two types of market mechanisms can be developed: emissions trading systems (ETS) and 
crediting mechanisms.   These two types of mechanisms are often designed to work in tandem, 
with crediting mechanisms providing credits or “offsets” for use in trading systems, as a means 
for compliance with emissions obligations.   The Kyoto Protocol, for example, created emissions 
trading systems with emission caps and tradable national allowance units for individual 
countries, as well as with two project-based crediting mechanisms -- the Clean Development 
Mechanism (CDM) and Joint Implementation (JI) – that provide credits (associated with emission 
reductions generated by eligible projects in developing and industrialized countries respectively)  
that can be used for compliance in meeting these caps.  
 
Emissions trading systems establish a cap or limit on GHG emissions across a defined set of 
emission sources, for example, power generation and industrial facilities with significant GHG 
emissions (as in the EU Emissions Trading System) or across an entire country’s emissions (as in 
the Kyoto Protocol).1  Typically, a trading system administrator (e.g. international, national or 
sub-national government entity) allocates (for free) or auctions (at a market clearing price) 
tradable allowance units to regulated participants2, facilities or entities covered the system.  
Each allowance unit is essentially a permit to emit a corresponding amount of GHG (typically 
one ton of CO2-equivalent).   The administrator will typically allocate or auction these 
allowances (or “permits”) ex ante, that is, prior to a compliance period in which participants 
must manage their emissions.  Having access to allowances in advance of the compliance period, 
covered emitters can then plan their strategy for compliance: e.g. reducing emissions, 
purchasing more allowances, or acquiring credits issued by crediting mechanisms.  Once the 
compliance period (typically one or more years) is complete, regulated participants must 
surrender a quantity of allowances or credits equal to the GHG emissions from the sources they 
own or control.  
 
Crediting (or “offset”) mechanisms or programs, in contrast, involve emissions sources that are 
typically outside the boundaries of an emissions trading system.3  For example, the CDM applies 
to emissions reductions associated with eligible projects located in developing countries that 
neither have emission caps nor participate in the emissions trading under the Kyoto Protocol.  
Under a crediting program, the administrator (the Executive Board in the case of CDM) issues 
credits to one or more sources that reduce their GHG emissions below (or sequester carbon 
above)4 the level set by a baseline.  The proper setting of a baseline is critical for the 
effectiveness of the crediting mechanism, and is thus the subject of this document. 

                                                           
1
 PMR Technical Note #2 (March 2012) provides an overview of the design elements of domestic 

emissions trading systems, including a summary of various existing and proposed schemes.  It can be 
downloaded from www.wbcarbonfinance.org/pmr. 
2
 Entities that are not regulated, i.e., don’t have an obligation to surrender allowances or eligible credits to 

cover their emissions, may also be allowed to purchase tradable allowances. 
3
 Issues arising from overlap in coverage (e.g. JI) to be discussed later. 

4
 Note that this guidance does not apply to crediting mechanisms for sequestration or removal activities.  

These are dealt with separately [to be added]. 

http://www.wbcarbonfinance.org/pmr
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In contrast to allowance units in an ETS, credits are issued ex post, in other words, after the 
emission reductions have occurred.  However, baseline emissions (or methods to quantify them) 
are established ex ante, prior to emission reducing activity.  Once issued, credits may be sold to 
participants in an emissions trading system, for example, who can use them to help meet their 
compliance obligations (i.e., both allowances and credits may be surrendered for compliance).  
Unlike typical emission trading systems, participation in a crediting mechanism is voluntary; the 
entities that own or control eligible sources face no obligation to reduce emissions and are not 
penalized if their emissions exceed baseline levels.5  However, crediting mechanisms rely on 
external demand (i.e., external to the crediting scheme) for credits to provide the incentive for 
reducing GHG emissions below a baseline. In most cases, this demand comes from emissions 
trading systems that choose to make specific kinds of credits eligible for meeting compliance 
obligations. 
 
Note: Credits and allowances are almost always denominated in units of tons of CO2-equivalent 
(tCO2e).   Having a common unit is important for fungibility.  As a result, the unit used for setting 
baselines is also typically tCO2e. 
 
 

2.2 Evolution of Crediting Mechanisms  
 
This section will describe the evolution from early focus of crediting mechanisms on project-
based activities and on cost containment objectives to an increased emphasis on “upscaling” and 
on net mitigation benefit in new mechanisms and approaches.  It will also note the evolution 
from a more economically  opportunistic  project-by-project approach in host countries to an 
approach to crediting  that is more closely associated with a country’s low emissions 
development objectives.  [Note that this could lead to some duplication with Section 3.1 below; 
suggestions welcomed as to the best way to present.] 
 
Figure 2 illustrates the relationship between trading and crediting mechanisms, across the 
landscape of existing and planned mechanisms.  [A couple of paragraphs to be added to 
introduce readers to current and emerging programs and their interconnections, which will be 
helpful for later sections.} 
 
 
 

                                                           
5
 However, countries may elect to create charges or penalties for individual emission sources to ensure an 

entire “group of sources” or sector to reduce the emissions below the baseline. 
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Figure 2.  Landscape of existing and planned market mechanisms (from Prag, Briner, and 
Hood 2012). This figure may be converted into a map and may be revised to include mechanisms 
proposed under the PMR. 

 
 

Box X:  International agreements on the development on various approaches and new market 
mechanisms.  A box may be added here to summarize the principles and directions arising from 
the various agreements (Doha, Durban, Cancun). 

2.3 The role and importance of baselines in crediting mechanisms 
 
As noted above, baselines are a critical element of any crediting mechanism, as they directly 
determine the number of credits that can be issued for a given action or activity.  All crediting 
mechanisms operate based on the equation that:  
 

Credits Issued = Baseline Emissions – Actual Emissions 
 
This equation holds regardless of whether the mechanism operates at the scale of an individual 
project, as with much of the current crediting mechanisms, or at the scale of sectors or groups 
of sources, as with proposed new crediting mechanisms at the international level.  Actual 
emissions of an individual project or groups of emissions sources can be directly estimated and 
verified based on measurements (e.g. direct emissions monitoring, surveys, fuel consumption 
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and composition, or other data and emission factors).  Baseline emissions, on the other hand, 
are a theoretical construct that be defined in a number of ways that are a function the policy 
and technical considerations. 
 
The simplest and most common form of baseline is what is often termed a business-as-usual 
(BAU), or reference level, baseline.  A BAU baseline represents a “counterfactual” or hypothesis 
of what would otherwise occur absent the incentive provided by the crediting mechanism.  For 
example, the value of credits might induce industrial boiler operators to switch from the use of 
coal to the use of lower-emitting natural gas.   In this case, the “actual emissions” associated 
with this group of sources would be those associated with measured natural gas use, while the 
BAU baseline emissions might be deemed to be those associated with burning an equivalent 
amount of coal (to deliver the same amount of useful heat), on the assumption that absent the 
crediting mechanism no fuel switching would otherwise occur. (As discussed further below, 
baselines, in practice, are rarely this “clear cut”.)  For a crediting mechanism that might apply to 
an entire sector, such as, say, steel production, then the baseline might be defined in relation to 
the expected emission rate for the entire sector (per unit of steel production) over the course of 
a crediting period.  [Definition to be added here or above]  Should the actual emissions of the 
sector (per unit of steel production) improve over this period compared to this (BAU) baseline, 
then the difference would represent the amount of emission reductions credits awarded.   
 
BAU baselines are often set in a conservative manner, such that, accounting for underlying 
uncertainties, there is a level of confidence that the baseline will not exceed BAU emission 
levels. Conservativeness is necessary to ensure environmental integrity, by reducing the 
likelihood that more credits will be issued than emission reductions occurred.  If credits are 
issued for reductions that were likely to occur anyway in the absence of a crediting mechanism, 
for example, then the GHG mitigation goals of an emissions trading system recognizing those 
credits – and its environmental integrity - would be undermined, because global emissions 
would increase beyond what they would have been if the credits were not recognized.   
 
As described in Part II (Section 6), approaches for setting a pure BAU baseline can range from 
simple extrapolation of trends from recent experience to more complex models that take into 
account expected technological changes, stock turnover, and other factors such as weather or 
other environmental controls that might affect emissions performance but in a manner that 
should not determine the amount of credits generated.   
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Box 1: Illustration of Baseline Approaches and Calculation of Credited Amounts 
 

A text box here will illustrate the concepts described in this section, i.e. how a baseline might be 
set, and how that might yield credits, and possibly, an illustrative calculation as well. The 
diagram below (from Prag and Briner, 2012) would be adapted for this purpose.   For example, 
the concept of a conservative BAU baseline would be shown by a line close to the bottom of the 
BAU range shown here.  Shading on possible performance would be removed for simplicity.   
  

 
 

 
A key issue in the development of a BAU baseline is the decision on what to account and what 
not to account for, especially in terms of existing and planned policies, their likely level of 
implementation, and their overall impact on emission levels.  This issue has been the subject of 
significant attention (add cites), as the inclusion of some policies in a BAU baseline, such as 
renewable energy standards or incentives, for example, may result in a lower baseline level and 
may thus reduce the amount of creditable emission reductions from other mitigation actions.  
The exclusion of existing and planned policies, on the other hand (e.g., on the grounds that their 
implementation and outcome are uncertain), will result in a higher BAU baseline level and lead 
to greater amount of creditable GHG reductions.  As discussed further below, the treatment of 
existing and expected policies is one of the most challenging aspects of the development of 
baselines: inclusion and accounting of such policies may provide a perverse incentive for 
countries to avoid or delay adoption of policies that significantly reduce emissions (or appear to 
penalize early adopters of such policies), while their exclusion might lead to overstating BAU 
emissions and rewarding credits for emission reductions likely to occur in the absence of the 
crediting mechanism.  [Where countries have already made ambitious economy-wide mitigation 
pledges, however, the risk of perverse incentives may be significantly reduced.]    
 
 
In addition to a BAU baseline, crediting programs may elect to set a baseline at a desired 
[normative] level of performance that credited activities are expected to exceed in order to 
achieve creditable emission reductions.  Such baselines, often set on the basis of benchmarking 
performance across a group of sources, are typically more ambitious or stringent than BAU 
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baselines.  For example, under the CDM, one of the options for setting baselines is the average 
performance of the top 20th percentile of activities in a given area.  (Similarly under the CDM’s 
new standardized baseline guidance, baselines are to be set at the top 10th or 20th percentile of 
performance for a group of sources).  Such “benchmarked” baselines often require considerable 
data regarding facility performance.   Furthermore, for the purposes of environmental integrity, 
it may still be important to ensure that such benchmarked baselines are actually more 
conservative than a BAU baseline; while a stringent “top” performer baseline might seem to be 
automatically “ambitious”, in fast-changing sectors this may not always be the case.  
 
Finally, it will be important to consider and decide whether a baseline should be set at a level 
specifically intended to yield a net decrease in global GHG emissions, or a net mitigation 
benefit.  A baselines set at a level intentionally more ambitious (lower) than a BAU baseline, 
after accounting for uncertainties, is often referred to as a crediting threshold.   [This concept is 
currently elaborated in Section 3.1 below, under “objectives”, and some of that elaboration could 
be moved here instead.]  
 

Box 2. Terminology:  “BAU Baselines”, “Crediting Thresholds”, and “Crediting Baselines” 
 
Throughout this guidance document, we distinguish between BAU baselines and crediting 
thresholds.  We use the term “BAU baseline” to refer to a counterfactual or hypothesis of what 
would otherwise occur in the absense of the incentive provided by the crediting mechanism; a 
BAU baseline is employed in crediting mechanisms (such as JI or CDM) that are not intended to 
have a net mitigation impact (though conservative baselines or top performing/ benchmarked 
baselines might have that effect). (See also Section 3 below) In contrast, the term “crediting 
threshold” is often used to refer to a baseline that is deliberately set below likely BAU levels in 
order to result confidently in non-credited GHG reductions, and therefore, a “net GHG 
mitigation benefit”.   In this document, we use the term”crediting baseline” to refer to the 
actual baseline used in a crediting mechanism: it can be a BAU baseline or it can be lower, as in 
the case of a crediting threshold,– but not higher (otherwise environmental integrity would be 
undermined).  

 
Note for baseline developers: A large volume of methodologies for setting baselines has been 
developed or project-based and programme-based crediting mechanisms.  The CDM, for 
instance, offers a suite of over 180 methodologies in 25 different sectors.  Other crediting 
mechanisms, especially in the voluntary market, rely on the CDM-developed baseline 
methodologies, but also provide dozens of other example of baseline methodologies, in many 
cases covering regions, sectors, and activities absent in the CDM [provide links here to the 
directories of existing baseline methodologies].  In the vast majority of cases, these 
methodologies are intended to yield conservative6 BAU baselines.   There is less experience with 
benchmarked baselines or those specifically intended to yield a net mitigation benefit, although 
there has been considerable research on how these might be established, including recent work 
on establishing standardized baselines within the CDM (add references here). 

                                                           
6
 Taking into consideration the inherent uncertainty associated with the development of counterfactual 

BAU baselines, efforts are made to develop ”conservative” BAU baselines to ensure that there is no ”over-
crediting” – something which would undermine the environmental integrity of the crediting system and 
any emissions trading system to which it is linked.  
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Box 3: Baselines and Separate Additionality Tests: Why they are not addressed further in this 
document 
 
In most existing crediting mechanisms, baseline setting process is complemented by a separate 
additionality test designed to demonstrate that the emissions reductions are additional to those 
that would have happened in the absence of the mechanism.  In general terms, such tests can 
be thought of as part of the baseline process (Prag and Briner, 2012).7  Separate additionality 
tests are particularly relevant for project-based, program-based, or any other mechanism where 
the scale of crediting is smaller than the full set of sources targeted by (and eligible within) the 
crediting mechanism.8  However, if an “upscaled” mechanism awards credits for the 
performance of an entire group of sources (e.g. all cement plants combined), based on a 
baseline for the entire group (e.g. a BAU or more conservative estimate of cement sector 
emissions), then there would be no need for a separate additionality test.  In contrast, a project-
based or similar mechanism that awards credits to individual sources (e.g. individual cement 
plants) based on their individual performance, may require an additionality test in addition to a 
baseline in order to ensure environmental integrity.  [Add explanation here]   
 
Because this guidance is intended for upscaled mechanisms that award credits for the 
performance of the entire group of sources being targeted, it does not further explore the 
questions of additionality tests.  Nonetheless, the general concept of additionality remains 
relevant even for upscaled crediting mechanisms, and may be captured in the definition of the 
baselines, especially when its use results in a net GHG mitigation benefit. 

 
 
 
 
 

 

 
 
 

  

                                                           
7
 Baselines, especially, in the form of emissions rates or intensities, already implicitly incorporate a notion 

of additionality: emission sources that do not achieve emissions below the baseline are effectively 
considered non-additional.    
8
 Additionality testing has proven one of the more difficult and controversial aspects of project and 

program based mechanisms to implement in practice. 
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3 Key considerations in baseline setting:   
 
Policy and technical considerations, along with the overall context and design of a crediting 
mechanism, can have important implications for how baseline methodologies are developed.  
This section reviews those considerations, and their implications, before delving more deeply 
into the mechanics of baseline setting in Part II of this document.  It introduces the challenges 
users may face in balancing key principles, such as ensuring environmental integrity while 
providing appropriate incentives for participation and investment amid inherent uncertainties.  
 

In the final version, each sub-section may contain a boxed text (like this) summarizing the key 
implication of each consideration for the process of setting baselines.  Or this may be best left to 
Part II when the process is described step-by-step.  TBD. 

 
 

Core Concepts: 
 

 Policy and technical considerations have important implications for the process for 
setting baselines. 

 Several basic principles can guide the baseline setting process, including among 
others, practicality, completeness, transparency, and predictability. 

 Safeguarding environmental integrity is critical and perhaps the most commonly 
articulated requirement of crediting mechanisms; baselines should be set in a manner 
such that reductions are additional and verifiable.  

 The objectives of a crediting mechanism can influence baseline setting; for example, a 
net mitigation benefit may be achieved through an ambitious “crediting threshold” 
below conservative BAU levels.  However, net mitigation benefit (and other 
objectives) can also be met through other means (e.g. discounting of credits).  

 The expected needs and requirements of credit markets should be considered, as they 
can influence how baselines may need to be set.   

 Data quality and availability are among the technical considerations that can influence 
the feasibility of baseline methods.  

 

3.1 Objectives of crediting mechanisms and their influence on baseline setting 
 
As noted in Section 2, crediting mechanisms may differ in terms of their overall objectives.  In 
this sub-section, we consider the following objectives and how they might influence the process 
for setting baselines: 

- Lowering  the cost of meeting a mitigation target or goal  
- Delivering co-benefits (which may include contributing to important host country 

objectives)  
- Achieving a net global decrease and/or avoidance of emissions  

In most cases, crediting mechanisms aim to meet several if not all of these objectives, and 
baseline setting will involve a balancing among them.  
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3.1.1 Lowering the cost of meeting a mitigation target or goal (economic efficiency)  

Crediting mechanisms can achieve economic efficiency by providing “location flexibility”, 
allowing entities with emission reduction obligations access to potentially less costly emission 
reductions from sources, sectors, and countries outside the scope of these obligations.  
Fundamental to this notion of economic efficiency is the concept of a “ton is a ton”, i.e. that 
each ton of credit generated is equivalent to one ton of emission reduced, and is thus directly 
equivalent to an allowance unit, and can directly “offset” an added ton of emission by the user 
of the credit.   

Under this approach, BAU baseline methodologies enable a crediting mechanism to function 
essentially as a “zero-sum” instrument, one that should lead to no net mitigation impact 
(neither an increase nor decrease in global GHG emissions).   The credited emission reductions 
are pure ”offsets”.  While the crediting mechanism should lead to one credit for every ton of 
emission reduced, each credit allows its buyers to increase emissions (above targets levels) by a 
corresponding amount.    

Therefore to the extent that this, i.e. economic efficiency, is the main objective of a crediting 
mechanism (working in tandem with a emission reduction obligations), then baselines should 
seek to simulate as accurately as possible what would have occurred in the absence of the 
crediting mechanism – i.e. the business-as-usual (BAU) baseline as described in section 2. 

As noted above, these kinds of crediting mechanisms will generally employ BAU baselines that 
are conservative, i.e., they will err on the side of underestimating “true” BAU emissions.  The 
reason is that BAU emissions are inherently subject to some uncertainty (see Figure 1).  To 
ensure that environmental integrity is preserved, it will often make sense to set a baseline at the 
lower end of possible BAU projections (or even below the lower end). CDM project baselines, for 
example, are generally set according to conservative methodologies (and contain other 
restrictions to ensure that not all GHG reductions – relative to BAU estimates – are actually 
credited). 

3.1.2 Delivering co-benefits, including sustainable development in the host country or 
sector and investment and innovation in low-carbon technologies and practices  

 
Such objectives will generally have more of an influence on aspects of crediting mechanisms 
other than baseline setting, such as the coverage, institutional design, and transaction costs, as 
well as any preferences created by markets for specific types of credits.   Nonetheless, to meet 
such objectives, program designers may employ more stringent baselines in where there are 
few co-benefits and less stringent baselines where there are greater benefits.  [Examples to be 
provided, e.g. from Mexico’s proposed housing and transport NAMAs and from CDM guidelines 
for standardized baselines provides for less stringent baselines in the case of prioritized sectors 
(energy for households, energy generation in isolated systems, and agriculture).  It will be 
emphasized that such preferences, however, should not compromise environmental integrity.] 

3.1.3 Achieving a net global decrease and/or avoidance of emissions  
 
In an explicit departure from the simple zero-sum calculus of the CDM and other crediting 
mechanisms, the Cancun agreements reached at COP 16 in 2010 called for “one or more 
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market-based mechanisms” capable of “ensuring a net decrease and/or avoidance of global 
greenhouse gas emissions”9, an intent that was further reiterated at COP 17 in Durban, as an 
expectation for “various approaches, including opportunities for using markets, to enhance the 
cost-effectiveness of, and to promote, mitigation actions…”.10  Therefore, net mitigation benefit 
has become an expectation associated with new crediting mechanisms discussed at the 
international level.  As discussed below, baseline setting offers one of several options for 
achieving net mitigation benefit.  
 
One way to do this is to establish a crediting mechanism whose baseline ensures that fewer 
credits are issued than the total number of tonnes of CO2-equivalent emission reductions 
achieved relative to BAU. In practice, this would mean setting a baseline that is (potentially 
significantly) below low-end estimates of BAU emissions (see Figure 1). Setting a baseline below 
BAU emissions would mean that for every credit issued, global GHG emissions would be reduced 
by more than one CO2-equivalent tonne, leading to more net reductions than would have been 
achieved without the crediting mechanism. 
 
This “net decrease” or “net mitigation” objective can also be met through other means, such as 
shorter (than effective activity lifetime) crediting periods or by systematically discounting credits 
before or after issuance, without any changes in the typical approach to baseline setting.   
Therefore, where net mitigation benefit is an objective, program administrators will need to 
consider whether they will use baseline setting and/or other supplemental procedures to 
achieve it. 11 
 
Absolute vs. Relative Reductions 
 
This section will discuss the implications of crediting mechanisms that aim for relative vs. 
absolute reductions, drawing from the Nuts and Bolts text (PMR Technical Note #3).  Crediting 
mechanisms can either aim for absolute reductions in emissions (with absolute emission 
baselines) or relative reduction (with intensity baselines).  While countries may opt for absolute 
emissions baselines to be consistent with national emissions pledges, this will also require 
accurate projections of economic and demographic factors that drive emission levels.    
 

3.2 Basic principles 
  
Numerous basic principles have been suggested for GHG project accounting generally and for 
baselines setting in particular (WBCSD and WRI, 2005; Hayashi and Michaelowa, 2012).  This 
section presents a summary and synthesis of these principles as relevant to the process of 

                                                           
9
 FCCC/CP/2010/7/Add.1 

10
 The report of the Conference of the Parties “emphasizes that various approaches, including 

opportunities for using markets, to enhance the cost-effectiveness of, and to promote, mitigation 
actions….must meet standards that …achieve a net decrease and/or avoidance of greenhouse gas 
emissions. “decision 2/CP.17, paragraph 79. 
11

 Such options include credit discounting (i.e., issuing less than one credit per tonne of CO2-equivalent 
reductions); credit set-asides (which effectively achieve the same result); and using shortened crediting 
periods (so that ongoing reductions are not credited). For further discussion of means to achieve net 
mitigation benefit, see Spalding-Fecher et al. (2012). 

http://unfccc.int/files/meetings/durban_nov_2011/decisions/application/pdf/cop17_lcaoutcome.pdf
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baseline development.  It then discusses some key considerations in applying these principles, in 
managing tradeoffs that can arise among principles, and in particular ensuring environmental 
integrity, as it is perhaps the most important challenging of the principles to achieve in practice. 
 
The following principles and criteria can be used as a guide for those engaged in developing 
baseline methodologies.12   

- Accuracy, reducing uncertainties, subjective judgment, and bias in measurements, 
estimates, or calculations as in much as is practical, given the fundamental 
“unknowable” nature of a counterfactual baseline.  Accuracy must be viewed in relation 
to the objective being sought (pure offsetting or achieving a net decrease). 

- Conservativeness, using assumptions, values, and procedures that are more likely to 
underestimate than overestimate GHG reductions where uncertainties13 cannot 
otherwise be reduced.  Conservativeness is a means of safeguarding environmental 
integrity, which is discussed further below.  

- Practicality,  developing methodologies that are as simple as possible in light of 
accuracy and environmental integrity considerations, bearing in mind data availability 
and quality, and capacity to implement. 

- Completeness, considering all relevant information that may affect the accounting and 
quantification of GHG reductions, and complete all requirements. All relevant 
technologies or practices should be considered as baseline candidates, and all relevant 
baseline candidates should be considered when estimating baseline emissions.  

- Consistency, using data, methods, criteria, and assumptions that allow meaningful and 
valid comparisons over time and across credited activities.  

- Verifiability [add description] 
- Local appropriateness,  recognizing national and local circumstances (accounting for 

legal and regulatory frameworks) and constraints (e.g. resources availability, suppressed 
energy demand).   

- Widely applicability, where possible and appropriate, designing baseline methodologies 
for maximum relevance across geographical locations and project types. 

- Transparency, providing clear and sufficient information for reviewers to assess the 
both the data sources used to develop baselines, and the methods used to establish 
them (including access to models and model assumptions, where relevant). 

- Predictability, seeking to maximize the ability to anticipate the level of credits that 
activities will generate, in 1order to enhance certainty and planning for investors and 
other stakeholders. 

 

Given variations in context, individual crediting mechanisms may place different emphasis 
among these and potential other principles and criteria.  In practice, a list of agreed principles 
and criteria can be used as an assessment tool when evaluating choices, for example, among 
predictive models, simple extrapolations of past trends, or empirical data from control groups 
for establishing baselines (see Section 6).  
 

                                                           
12

 Adapted from the GHG Protocol for Project Accounting (WBCSD and WRI, 2005) as well as other work 
that builds on the CDM and other established crediting programs (Hayashi and Michaelowa 2013).  
13

 Acceptable levels of uncertainty will depend on the objectives for the mechanism and 
intended use of quantified GHG reductions. 
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 [This section will provide some illustrative examples to illustrate tradeoffs among these 
principles. An example could illustrate the tension between setting a conservative baseline or 
ambitious crediting threshold and ensuring that implementing entities retain sufficient incentive 
to reduce emissions. The more conservative the baseline is, the fewer the credits implementing 
entities can receive for any given amount of GHG reductions. If the quantity and price of credits 
are insufficient to cover the costs of investing in GHG mitigation activities, then economically 
efficient and effective mitigation actions may go unrealized (compared to a situation with a less 
conservative baseline, for example). This could represent a significant opportunity cost (not to 
mention a significant wasted effort on the part of those who established the crediting 
mechanism).  We will seek to avoid excessive repetition with examples to be provided in Part II.] 
 

3.2.1 Considerations in safeguarding environmental integrity  
 
Safeguarding environmental integrity is key and perhaps the most commonly articulated 
consideration in designing and implementing crediting mechanisms.  Environmental integrity 
requires ensuring that a crediting mechanism does not lead to a net increase in global GHG 
emissions.  Along with the closely-related question of additionality determination, baseline 
setting is the element of crediting mechanisms with the greatest impact on environmental 
integrity.  For baselines, this means that they are set such that, overall, only GHG reductions 
below BAU emission levels – or a level even lower (i.e., more stringent) than BAU – are credited.  
If credits are issued for reductions that were likely to occur anyway in the absence of a crediting 
mechanism, for example, then the GHG mitigation goals of an emissions trading system 
recognizing those credits – and its environmental integrity - would be undermined, because 
global emissions would increase beyond what they would have been if the credits were not 
recognized. Thus, as noted above, despite the inherent uncertainties in predicting BAU 
emissions, baselines should always be set in a manner than ensures that they do not overstate 
BAU emission. 

Indeed, because of these uncertainties, it is often helpful to maintain an aggregate perspective 
when considering environmental integrity.  In other words, given the many factors that can 
affect the circumstances surrounding individual activities, it may be difficult to ensure that for 
every credited activity that the baseline is no greater than BAU emission levels.  It is thus 
important to consider how baseline (and other) procedures will affect overall crediting levels, 
and in sum, that any over-crediting is more than balanced by likely under-crediting across the 
crediting mechanism, or within it, across a class of credited activities.   

In addition to ensuring that reductions are additional and verifiable, specific elements of 
safeguarding environmental integrity include:  
 

- Avoiding activity shifting (leakage).  If credit revenue is great enough to cause 
production to shift from a region with a cap on emissions or with less-GHG intensive 
production (with or without an emissions cap) to facilities receiving credits , then 
emissions leakage would occur, global emissions would increase, and more credits 
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would be issued than actual emission reductions.   This issue is particularly relevant for 
baselines where emissions-intensive, trade-exposed sectors or activities are involved. 14 
 

- Avoiding perverse incentives that might artificially boost production. If credit revenue 
is sufficient, producers could increase levels of activity (make more of the product than 
they otherwise would) simply to gain credit revenues.  For the limited groups of 
activities where the potential for this effect is most likely to be significant (e.g. 
destruction of high GWP gases), baseline setting can play a role in moderating risk. 
 

- Ensuring permanence.  [text to be added, but limited given that REDD is not covered] 

Ensuring environmental integrity will also require assurance of robust data and methodologies 
used to set the baseline. Conservatively-set and ambitious baselines are a necessary condition 
to ensure environmental integrity of a crediting mechanism, but not a sufficient one: 
transparent and robust MRV of emission reductions will also be required, as discussed below.  

3.3 Scale of the Crediting Mechanism  
 
[This section briefly notes key features in the progression from projects to programs to groups of 
sources and how that will shape how baselines are developed.  Will borrow from existing 
literature, including the nuts and bolts technical note.  Will emphasize that for this guidance the 
emphasis is on mechanisms that award credits to groups of sources (as implementing entities) 
based on group performance, as noted above.  For such mechanisms, baselines are typically 
determined through a top-down process, where regulators develop baselines, in contrast to the 
bottom-up approach typical of many project-based approaches in the CDM or elsewhere.]  

3.4 The Influence of Current and Potential Future Markets for Credits  
[And between supply and demand – explains the nature and options for credit demand 
(international and domestic ETS, government targets, voluntary and other markets; and how 
such demands and their requirements (e.g. EU ETS rules) can shape the design of crediting 
mechanisms. 
 
Crediting mechanisms are not stand-alone systems: they exist to serve demands created by 
government or insitutional emission reduction obligations.  In most cases this demand comes 
from participants in emission trading systems.  It can also come from national governments or 
from voluntary buyers seeking to meet a target or pledged reductions.  In many cases, these 
credit purchasers may have requirements or restrictions on the amount and type of credits that 
can be used.   
 
[Examples to be provided, such as EU requirement after 2013 that credits from countries other 
than LDCs must be derived from aggregated/sectoral mechanisms with ambitious baselines, but 
for already approved CDM projects.  Or supplementarity-type limitations on the amount of 

                                                           
14

 Researchers have found this activity shifting, or emission leakage, has likely occurred with adipic acid 
facilities, with production shifting from capped regions and facilities that emit fewer N2O emissions to 
CDM project facilities that gain CERs for reducing N2O emissions (Schneider, Lazarus, and Kollmuss 2010).  
On the other hand, research has also suggested that for other sectors, particularly the production of 
energy-intensive products, leakage is unlikely to have occurred at CER prices to date (Erickson et al. 2011). 
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credits allowed (e.g. up to 8% of compliance in California), though influence on baseline setting 
from these limits is less clear.]   
 
[Furthermore, in some international markets, there may be an expectation that baselines do not 
create perceived competitive advantages or disadvantages among regions, particularly where 
crediting mechanisms can affect sectors that produce internationally-traded products or 
materials. This is related to the leakage concern noted above. This can lead to an expectation 
that baselines for these sectors should be set in a manner consistent (in terms of incentives) with 
regulations (e.g. benchmarked allowance allocations) for the same sectors in buying regions.]   
 
As a result, the approach to setting baselines may need to take careful account of any 
preferences or requirements among prospective markets.  As noted above and discussed further 
below, some credit markets, especially those responsive to the UNFCCC language on new 
market approaches, may expect to see a baselines that create a net mitigation benefit, as noted 
above.   
 

3.5 Technical considerations 
 
[This section will briefly note how data quality and availability can influence the feasibility of 
baselines (and thus crediting) in some sectors, as well as the type of baseline methodology 
pursued.   Similarly, more complex or modeling-based approaches may require validated models 
and local experience and capability.  Regardless of the approach chosen the technical basis 
(data, models, and assumptions) must provide a sufficient degree of confidence in the 
appropriateness and environmental integrity of the baseline. ]   

3.6 Other design elements of the crediting mechanism 
 
[This section is a catch-all for other design elements not noted above that could influence 
baseline setting.  Among these are the length of crediting period(s), expected duration of the 
crediting mechanism, and potential transitions to other mechanisms in the future.] 
 

3.7 Relationship to other policies and mechanisms 
 
[This question is currently discussed to some extent in Section 2.3. above.  This discussion might 
fit better here as a key consideration.  In addition to what is discussed there is the issue of how 
other currently credited activities (or those already applying for credits) are treated in the 
baseline. ] 
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PART II: The Baseline Development Process 
 
The following chapters present a general step-by-step process for developing and updating 
baselines for crediting mechanisms, with a focus on baselines for “scaled up” mechanisms (as 
described in Section 3.3). Chapter 4 provides an overview of institutional and stakeholder 
considerations in developing a baseline. The subsequent chapters describe the main technical 
and structural elements of baselines along with general guidance on how to develop a baseline 
according to these elements. The details of any baseline development exercise will depend on 
the particular sectors and activities to which the baseline applies, available data and resources, 
and the principles and policy considerations discussed in Part I of this document. Short examples 
are provided to help clarify key concepts, explain considerations involved, and elucidate 
tradeoffs in design decisions and/or methodologies employed.  
 
Chapters 5-8 each present a separate step in the process of establishing and updating a 
baseline: 

 Step 1: Define the Level of Aggregation for the Baseline. The first step in developing a 
baseline is to clearly define the kinds of activities and facilities to which it applies. The 
“level of aggregation” refers to the scope of the baseline and how broadly or narrowly it 
is defined. 

 Step 2: Develop a Baseline Scenario. Once an appropriate level of aggregation has been 
defined, the next step is to develop a scenario for how baseline emissions (or emission 
rates) will evolve over time. Usually, this means projecting what (the rate of) GHG 
emissions would be in the absence of a crediting mechanism, i.e., “business as usual” 
(BAU) emissions. Conceptually, there a number of factors to consider in developing a 
baseline scenario, such as the nature and composition of baseline activities/facilities and 
how this composition may change over time. In practice, there are a range of methods 
that can be used to develop a baseline scenario, with varying degrees of complexity, 
transparency, and credibility in terms of faithfully representing BAU trends.  

 Step 3: Specify a Crediting Threshold. As discussed in Section 2.3, some crediting 
mechanisms may be designed to credit GHG emission reductions only if they exceed a 
certain threshold. In effect, this means defining a baseline (aka “crediting threshold”) 
that is significantly below the GHG emissions expected in a BAU scenario. A a variety of 
considerations may be involved in setting an appropriate crediting threshold. 

 Step 4: Define the Baseline Period and Policies for Updating. Providing certainty and 
predictabiltiy regarding baseline emissions can be important for attracting investment in 
GHG mitigation activities. At the same time, baselines must be periodically reviewed and 
updated to maintain their credibility and their adherence to policy goals. Balancing 
these objectives requires coming up with clear rules for how long a baseline will remain 
valid and clear procedures for how it may be revised. 

 
Part II of this document focuses on technical steps and considerations, but as indicated in Figure 
1, each of these steps may be informed by the broader policy considerations and principles 
described in Part I. 
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4 Institutional and Stakeholder Considerations 
 

Core Concepts: 
 Developing and updating baselines is both a technical and policy exercise 

 Specific procedures and processes for developing baselines will depend on national 
circumstances and the nature of the crediting mechanism involved 

 It is important to clarify upfront, to the extent possible, the resources that will be 
required in developing a baseline and where those resources can be obtained, 
including identification of relevant government and non-government organizations 
and institutions 

 For baseline development, approval, and review, governments may wish to consider 
clarifying procedures for: 

o Public stakeholder review 

o Engagement and consultation with affected industries, sectors, companies, 
and organizations 

o Domestic and international peer review 

 

4.1 Institutions and procedures for baseline development, approval and 
revision 

4.2 Consultations and peer review 
 

[Text to be elaborated] 
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5 Step 1: Define the Level of Aggregation and Metrics for the Baseline 
 

Core Concepts: 
 

 The “level of aggregation” of a baseline refers to how broadly or narrowly that set is 
defined with respect to the kinds of activities or facilities15 that may be covered. 

 The level of aggregation will largely be determined by the the intended coverage and 
scope of the crediting mechanism for which the baseline is developed. 

 The level of aggregation will be reflected in the metrics used to quantify baseline 
activity data and the specificity of the categories for which activity data are collected 
(e.g., vehicle-kilometers traveled for all vehicles versus passenger-kilometers traveled 
for urban transportation buses). 

 Different metrics may fare better or worse with respect to yielding “real” reductions 
(e.g., not apparent reductions based on changes unrelated to targeted mitigation 
activities), transparency, avoiding perverse incentives, practicality, predictability, and 
completeness. 

 As a result, some iteration may be required in defining the scope and coverage of a 
crediting mechanism and deciding on the metrics to be used; in some cases, it may 
make sense to develop multiple (disaggregated) baselines with separate metrics for a 
single crediting mechanism. 

 

 
A baseline must be tailored to the types of mitigation activities that a crediting mechanism is 
seeking to motivate. The coverage and scope of the crediting mechanism will determine what 
kinds of GHG mitigation activities are being targeted and the kinds and locations of activities or 
facilities that are relevant to consider. To develop a baseline, the first task is to identify 
appropriate metrics for measuring the effects of mitigation activities that can be applied to the 
full range of targeted activities or facilities. Different possible metrics (for activity data and 
emission factors) may have different advantages and disadvantages. Depending on the tradeoffs 
involved, it may be necessary to refine the scope and coverage of the crediting mechanism 
and/or develop multliple baselines for different categories of activity. Figure 5.1 presents an 
overview of the process for specifying appropriate metrics. 
 

                                                           
15

 Depending on the nature of the crediting mechanism and its targeted GHG mitigation activities, a 
baseline may represent an estimate of emissions associated with activities, practices, technologies, 
facilities, installations, systems, and/or processes. Since this document is written for general application, it 
uses the terms “activities or facilities” as a shorthand for these possibilities.  
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Figure 5.1. General Process for Defining the Level of Aggregation  

 
 

5.1 Baseline Activity Data and Emission Factors 
Baseline emissions estimates are almost always derived from two general factors: activity data 
and emission factors.  
 

 Activity data indicate the level of activity associated with a process that generates GHG 
emissions. Activity data can be expressed in many different ways depending on the 
kinds of activities being considered. Examples include total units of industrial 
production, quantity of goods or services consumed, square meters of building space 
used, vehicle-miles traveled, etc.  

 Emission factors indicate the GHG intensity of a process (e.g., tons of CO2 generated per 
unit of production, good consumed, square meter of building space, vehicle-mile 
traveled, etc. ).  

 
Defining a baseline’s level of aggregation involves identifying appropriate activity data metrics 
and categories. Estimating baseline emissions then requires assigning emission factors to 
baseline activities, as further described in Step 2 (Chapter 6). 
 

5.2 Clarifying Coverage and Scope 
The coverage of a crediting mechanism refers to the sectors and geographic areas to which it 
applies. For example, a crediting mechanism could be designed to effect reductions across an 
entire sector of the economy, a sub-sector, or even a small subset of activities or sources within 
a sub-sector. It may be designed to cover an entire country, a subnational jurisdiction, an 
ecological or climatic region, or some other geographical boundary. The scope refers to the 
specific types of activities, facilities, or emission sources involved. For example, for a crediting 
mechanism designed to cover a regional electricity grid, the scope may include all current and 
potential new power plants on the grid, only current plants of a certain fuel type, or some other 
subset of power plants or technologies.16  
 
As a first step in developing a baseline, it is important to clarify precisely what kinds of activities 
and/or facilities are being targeted in which geographic areas, along with possible mitigation 
actions that could affect their associated GHG emissions. Clarity on what is being targeted will 

                                                           
16

 See PMR Technical Note #1 (p. 6) for further explanation of these terms. 
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help to determine the appropriate metrics for measuring the performance of mitigation actions 
and thus for quantifying baseline emissions. 
 
The right metric for activity data (and associated emission factors) will often be a measure of 
production associated with targeted activities or facilities.17 For example, if power plants are 
being targeted, the obvious choice for an activity data metric would be a measure of the 
amount of electricity produced, e.g., megawatt-hours. Table 5.2 contains some examples of 
alternative coverage/scope definitions, possible mitigation activities, and possible activity data 
metrics and emission factors.  
 
Table 5.2. Examples of Possible Crediting Mechanism Definitions, Associated Mitigation 
Activities, and Possible Activity Data & Emission Factor Metrics 
Coverage and Scope of 
Crediting Mechanism 

Targeted mitigation 
activities 

Possible activity data 
metric(s) 

Associated emissions 
factor  

Coverage: Electricity 
grid in region X 
 
Scope: All grid-
connected power plants 
/ generators 
 

Improve efficiency of 
existing power plants 
 
Improve efficiency of 
new power plants 
 
Deploy renewable 
generation capacity 
 
Change power plant 
dispatch order 
 

Megawatt-hours of 
electricity produced 

Tonnes of CO2 emitted 
per  megawatt-hour 
produced 

Coverage: Commercial 
buildings in country X 
 
Scope: All future new 
commercial buildings 
 

Improving energy 
efficiency of lighting 
 
Improving heating/ 
cooling energy 
efficiency 
 

Square meters of new 
commercial building 
space constructed 

Tonnes of CO2 emitted 
per square meter of 
building space 

Coverage: Solid 
(organic) waste sector in 
country X 
 
Scope: Landfills, 
composting facilities, 
organic waste digesters, 
etc. 

Reduce organic waste 
production 
 
Divert waste from 
landfills (to compost 
facilities, digesters, etc.) 
 
Capture and destroy 
landfill methane 

Tonnes of organic waste 
produced 

Net tonnes of CH4 
emitted per tonne of 
organic waste produced 

                                                           
17

 For some types of targeted mitigation activities, e.g., capture destruction of fugitive GHG emissions, it 
may be unnecessary to explicitly define activity data and emission factors. Baseline emissions may be 
equated with actual captured (and destroyed) emissions, for example, as measured by gas meters. In 
these instances, however, there may still need to be a check to ensure that the quantity of gas captured 
and destroyed does not exceed the quantity that would have been produced and released in the baseline. 
Such a “reality check” may in fact be linked to underlying activity levels, e.g., production levels of HCFC-
22, which determine the amount of HFC-23 captured and destroyed as a byproduct. 
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Coverage: International 
(global) cement 
production 
 
Scope: All cement 
plants 
 

Switch from wet kilns to 
dry kilns 
 
Other energy efficiency 
improvements 
 
Switch to lower carbon-
intensity fuel for clinker 
production 

Tonnes of cements and 
cement substitutes 
produced 

Tonnes of CO2 emitted 
per tonne of 
cements/substitutes 
produced, from both 
thermal and electrical 
energy consumption 

Coverage: Freight 
transportation in 
country X 
 
Scope: All modes of 
freight transportation 
(road, railway, air, 
water) 
 

Improve vehicle fuel-use 
efficiencies 
 
Switch fuels used in 
transport vehicles 
 
 

Tonne-kilometers of 
freight transported for 
each mode category: 
road, railway, air, and 
water 

Tonnes of CO2 emitted 
per tonne-kilometer of 
freight transportation 

 
Note that the activity data metrics may be specified not just in terms of units of measurement, 
but also with respect to the category of activity or facility for which activity levels will be 
quantified.  In some cases, the specification of a category will simply be the result of the scope 
of the crediting mechanism. For a mechanism that targets efficiency improvements in new 
commercial buildings, for example (the second example in Table 5.2), activity data (square 
meters of building space) would be quantified only for newly constructed commercial buildings, 
not other building categories. In other cases, however, specifying a category (or categories) for 
which activity data will be quantified may be necessary to address issues of precision and data 
quality, as discussed in the next section. [This is still somewhat abstract in current form. It may 
be revised and/or fleshed out with further examples to illustrate the point] 
 

5.3 Assessing Activity Data Metrics and Categories 
Table 5.2 lists some possible activity data metrics and categories for a range of different possible 
crediting mechanisms. Further considering these metrics, however, may reveal important 
tradeoffs compared to alternatives. Some important considerations in assessing possible activity 
data metrics and categories include the following: 

 Metrics that are defined too broadly – or for too broad a category of 
activities/facilities– may be too imprecise in quantifying GHG reductions solely 
attributable to targeted mitigation activities. This could be the case where the activity 
being quantified, for example, is not the sole driver of relevant emissions. 

 Metrics that are defined too narrowly – or for too narrow a category of 
activities/facilities – may fail to incentivize desirable mitigation activities and in some 
cases create leakage risks. 

 The choice of metric and category may depend on data availability and quality, and the 
costs of data acquisition.  

 
Table 5.3 presents some examples of these considerations applied to different options for 
activity data metrics and categories in different sectors.  
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Table 5.3. Examples of Pros and Cons Associated With Options for Activity Data Metrics  
[[This table may be further revised, since it starts fairly open-ended with respect to the coverage 
& scope of the crediting mechanism. More precision in the definition of scope & coverage would 
lead to more precise consideration of metrics and their pros & cons.]] 
Coverage of Crediting 
Mechanism 

Activity Data Metric & 
Category Options 

Pros Cons 

Transportation Sector Gross domestic product 
(GDP) 
 
(* with emission factor 
specified as transport-
ation sector emissions 
per unit of GDP) 
 
 

Allows full inclusion of 
all possible measures 
for reducing 
transportation 
emissions, including 
vehicle efficiency, fuel 
switching, modal 
shifting, and spatial 
planning  
 
Necessary data are 
easily acquired 
 

Too imprecise because 
GDP is not the sole 
driver of transport 
emissions (apparent 
reductions could arise if 
GDP increases, even in 
the absence of 
mitigation measures) 

Passenger-kilometers 
traveled for all modes 
(road, railway, air, 
water) 

Applicable to a variety 
of mitigation options 
that reduce the rate of 
GHG emissions per 
passenger-kilometer 
traveled, including 
vehicle efficiency 
improvements, fuel 
switching, and modal 
shifting  
 
 

Excludes freight 
transportation 
mitigation options 
 
Excludes spatial 
planning (e.g., urban 
densification) as a 
mitigation option 
 
May be difficult to 
acquire necessary data 
 
May lack precision if 
important drivers of 
GHG emissions differ 
between modes 
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Tonne-kilometers of 
freight transported by 
road 
 
 

Applicable to both 
vehicle efficiency 
improvements and fuel 
switching  
 
Greater precision, 
controls for possible 
variations in emissions 
drivers that may affect 
other modes 

Excludes passenger 
transportation 
mitigation options 
 
Excludes spatial 
planning as a mitigation 
option 
 
Excludes modal shifting 
as a mitigation option 
 
Focus on road transport 
may cause leakage to 
other transportation 
modes 
 
May be difficult to 
acquire necessary data 

Cement Sector Tonnes of cement 
produced, with 
emission factor based 
on total energy 
consumption (thermal & 
electrical) 
 

Incentivizes a range of 
efficiency-improving 
mitigation options 

Imprecise, because 
sales or purchases of 
clinker (a component of 
cement) will affect the 
apparent energy (and 
emissions) intensity of 
production 

Tonnes of cement 
produced, with 
emission factor based 
on electricity 
consumption 
 
Tonnes of clinker 
produced, with 
emission factor based 
on thermal energy 
consumption 

Greater precision, 
because apparent 
thermal energy intensity 
will not be affected by 
clinker sales/purchases 

Still somewhat 
imprecise, because 
apparent electrical 
energy intensity will still 
be affected by clinker 
sales/purchases 

 
 

5.4 Specifying Final Activity Data Metrics & Categories 
As indicated in the preceding discussion, the appropriate level of aggregation for a baseline will 

depend on the intended coverage and scope of the crediting mechanism and tradeoffs involved 

in choosing alternative activity data metrics and categories.  In assessing the tradeoffs and 

choosing metrics and categories, practitioners should keep in mind: 

 The general principles of crediting mechanism design (Section 3.2). For example, 

different metrics may fare better or worse with respect to yielding “real” reductions 

(e.g., not apparent reductions based on changes unrelated to targeted mitigation 

activities), transparency, avoiding perverse incentives, practicality, predictability, and 

completeness.  
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 The scale of the crediting mechanism and associated implementing entities (Section 

3.3). If a particular sub-group of actors will be responsible for implementing mitigation 

activities and their performance needs to be directly measured for crediting purposes, 

then activity data metrics and categories should be identified that are specific to their 

activities. For example, notwithstanding the full scope of a transport sector crediting 

mechanism, if the intention is to directly credit operators of passenger-bus fleets then a 

baseline would need to be specified at an appropriate level of aggregation for 

passenger-bus fleets.  

 The market for credits (Section 3.4). Credit buyers may put a particular emphasis on 

certain principles or criteria (Section 3.2), or may require that certain metrics be used 

for transparency and consistency with other mechanisms or programs. 

 Costs of data acquisition. For some types of metrics and categories, especially highly 

granular or precise ones, it may be difficult or costly to acquire activity data. 

In practice, defining the coverage and scope of a crediting mechanism and defining the level of 

aggregation of its baseline may be an iterative process. If assessing activity data metrics suggests 

that leakage may be a concern, for example, it may make sense to revise and expand the scope 

of the crediting mechanism. Alternatively, a high level of aggregation may lead to activity data 

metrics that are too imprecise for credibly quantifying the effects of mitigation activities, 

requiring either a refinement to the coverage and scope of the crediting mechanism or the 

disaggregation of a baseline into multiple components. As suggested in Table 5.3, for example, it 

may be desirable or necessary to construct an overall baseline for a broad-based crediting 

mechanism by establishing separate baselines for different subgroups of activities or facilities, 

each with their own distinct activity data metrics/categories and associated emission factors. 

The disaggregation of a baseline into component sub-baselines is further considered in the next 

chapter on developing a baseline scenario. 

6 Step 2: Develop Baseline Scenarios 
In the context of a crediting mechanism, a “baseline scenario” is a projection of what the GHG 
emissions from targeted activities or facilities are expected to be under an assumed set of future 
conditions. For the purposes of ensuring environmental integrity, baseline scenarios should 
reflect “business as usual” conditions, i.e., they should be based on assumptions about 
conditions that would prevail in the absence of a crediting mechanism. Different possibilities 
may exist, however, for defining what these conditions would be. Because of this, it may be 
useful to develop multiple baseline scenarios using different assumptions about physical, 
economic, or policy constraints (see Box 6.1). The guidance in this chapter applies to developing 
a single baseline scenario, but may be applied multiple times to produce a range of scenario 
estimates. 
 
This chapter is divided into two sections. The first section describes the basic conceptual 
elements involved in developing a baseline scenario. The second section describes and gives 
examples of different methods that may be used to develop baseline scenarios. Different 
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methods can vary in their complexity and in the degree to which they explicitly address 
conceptual elements.  

6.1 Conceptual Elements of a Baseline Scenario  
 

Core Concepts: 
 

 Developing a baseline scenario involves assigning values for baseline emission factors 
(and, for absolute baselines, activity levels) according to assumptions about future 
conditions. For crediting mechanisms, the primary assumption is usually that 
conditions should reflect the absence of the crediting mechanism (i.e., “business as 
usual” conditions).  

 In principle, developing a baseline scenario requires: 
o Projecting activity levels over the baseline period (for absolute baselines)  
o Projecting  emission factors based on: 

 The expected mix of existing, modified, and new (greenfield) activities 
or facilities that would be deployed to achieve baseline activity levels 

 The expected combined emission rate of these activities or facilities 

 Emission factors may themselves be a product of various sub-activities with their own 
associated baseline activity levels and emission rates (e.g., energy usage); the baseline 
scenario for a crediting mechanism may thus need to be constructed from component 
baselines for these sub-activities. 

 

 
This section provides a conceptual overview of the various elements that – in theory – are 
involved in developing a baseline scenario. In practice, not every element may be explicitly 
modeled or considered. Even where “short cut” or simplified methods are used to develop a 
baseline, however, it may be important to consider how well they would perform relative to a 
more thorough or idealized exercise. 
 
The basic process for developing a baseline scenario depends on whether the baseline will be 
expressed as a projection of absolute emissions (i.e., an absolute baseline), or a projection of 
emission rates associated with an activity (i.e., an intensity baseline). Absolute baselines require 
projecting both activity levels and emission factors, using the metrics and categories identified 
in Step 1 (Chapter 5). Intensity baselines require projecting only emission factors. However, as 
further describe below, the appropriate emission factor may in some cases depend on basic 
assumptions about future activity levels. 
 
The general process for developing a baseline scenario is presented in Figure 6.3. This process 
could in theory be repeated for discrete time periods (e.g., each year) over which the baseline is 
assumed to be valid. In practice, baseline scenarios often establish a fixed rate of emissions 
(intensity) or emissions level (absolute) over the whole baseline period, or use simplifying 
assumptions about trends in activity levels and/or emission factors over time. 
 
Figure 6.1. General Process for Developing a Baseline Scenario 
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Baseline scenarios will almost always be subject to uncertainty – sometimes significantly so. To 
ensure environmental integrity, the general practice for dealing with uncertainty is to use 
conservative assumptions, i.e. assumptions that result in lower estimates for baseline emissions 
than possible alternatives. Such assumptions could, for example, take the form of assuming 
lower than expected future activity levels, based on current information, or making aggressive 
(lower than expected) assumptions about the emissions intensity of newly deployed 
technologies. Further considerations and specific methods for incorporating conservativeness 
are described in Section 6.2. 
 
Box 6.1 Defining “Business As Usual” Conditions for Scaled-Up Crediting Mechanisms 
[Note: Similar material currently appears in Sections 2.3 and 3.4.  This will be synchronized in the next 
version.] 
 
In the context of developing crediting mechanism baselines, the term “business as usual” (BAU) generally 
refers to the set of conditions and activities that would prevail in the absence of the crediting mechanism, 
assuming all other variables remain constant. One question that may arise in defining these conditions, 
however, is how to treat governmental policies and legal requirements. Longstanding policies and legal 
requirements are generally considered as part of the baseline, i.e., they are taken into account in 
determining baseline conditions. How to deal with recently adopted policies and laws, or those being 
actively contemplated at the time a crediting mechanism is implemented, may present more of a 
challenge. On the one hand, some observers may see such policies as distinct from the crediting 
mechanism and therefore argue that they should be considered part of BAU, just like longstanding 
policies. This argument rests on the assumption that the policies or laws would have been adopted 
regardless of the crediting mechanism. On the other hand, treating all new laws and policies as part of the 
baseline could create a perverse disincentive against their future adoption. Furthermore, in the context of 
scaled-up crediting mechanisms, new laws and policies may be adopted for the express purpose of 
achieving broad-scale emission reductions that could be credited under the mechanism.  

Step 1: Estimate baseline 
activity level   
(absolute baselines) 

•Project based on 
assessment of relevant 
activity drivers 

Step 2: Estimate baseline 
emission factor 

•Characterize emission 
factors and relative 
activity levels of 
existing activities/ 
faciliities 
 

•Characterize emission 
factors and relative 
activity levels of 
modified /retrofitted 
activities/facilities 
 

•Characterize emission 
factors and relative 
activity levels of newly 
deployed/constructed 
activities/faciliities 

Step 3:  Estimate total 
baseline emissions  
(absolute baselines) 

•Multiply activity data by 
the emission factor 



DRAFT (Feb 28, 2012)  PMR Baselines Working Group    

35 
 

 
Under the CDM, a detailed set of rules has been established regarding the treatment of new laws in 
relation to setting baselines for individual projects.

18
 For scaled-up crediting mechanisms, treatment of 

new laws and policies will likely need to part of political negotiations concerning the linkage of these 
mechanisms to emissions trading systems (see Section 3.4). For transparency purposes, it may be 
desirable to develop multiple baseline scenarios reflecting the presence and absence of new laws and 
policies, so that their expected role in achieving emission reductions may be considered by all 
stakeholders.  

 
As described in Chapter 5, a baseline may be defined by one or more activity data metrics and 

categories. This means that fully developing a baseline scenario may require making separate 

baseline projections for each identified activity data metric and category. For example, a 

crediting mechanism covering the waste sector might target activities that reduce the amount of 

methane generated by organic waste in landfills (e.g., through waste reduction and diversion to 

composting), but could also include activities to capture landfill methane and use it to generate 

energy. Thus, developing a baseline scenario would require developing separate baselines for 

net landfill methane emissions and CO2 emissions from energy generation (Figure 6.2). 

Figure 6.2. Baseline Emission Factor Comprised of Separate Activity Components 

 

 

Furthermore, aggregate emission factors may themselves be a product of various sub-activities 

with their own baseline activity levels and emission rates. For example, a crediting mechanism 

covering new housing developments could have a baseline emission factor defined as tonnes of 

                                                           
18

 Cite to E+/E- rules…. XX 

Waste Sector Baseline 
(Aggregated) 

Net Methane Emissions Baseline 
 

Activity data metric:  
organic waste produced (tonnes) 

 
Emission factor: 

t CO2e (net) / t waste 

Energy Generation Baseline 
 

Acitivity data metric: 
MWh of generation 

 
Emission factor: 
t CO2e / MWh 
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CO2e per square meter of housing space. Emissions, however, would be a function of electricity 

consumption, gas consumption, water consumption, and other factors. In principle, then, the 

baseline scenario would need to be constructed by developing baselines for each of these 

factors (Figure 6.3 presents a partial example). 
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Figure 6.3. Baseline Emission Factor Comprised of Primary Activity Subcomponents 

[This may require further enhancement or clarification to be clear about exactly which 

components require baseline development – specifically, electricity usage and water usage 

activity levels, which are components of the emission factor per square meter. The additional 

subcomponents (e.g., fuel usage per MWh) would presumably not change between the baseline 

case and the crediting case, so they would not require a separate baseline projection.] 

 

*
 to be determined for each type of fossil fuel 

New Housing Development Baseline 
 

Activity data metric: 
Square meters of housing 

 
Emission factor: 

t CO2e / m2 

Electricity Usage Baseline 
 

Activity data metric: 
MWh electricity consumed 

(per m2 of housing) 
 

Emission factor: 
t CO2e / MWh 

Fuel Usage Baseline 
 

Activity data metric: 
kg of fossil fuel consumed* 

(per MWh) 
 

Emission factor: 
t CO2e / kg fuel 

Water Usage Baseline 
 

Activity data metric: 
m3 of water used  

(per m2 of housing) 
 

Emission factor: 
t CO2e / m3  

Water-Use Energy Intensity Baseline 
 

Activity data metric: 
MWh electricity used  

(per m3 of water) 
 

Emission factor: 
t CO2e / MWh 

Fuel Usage Baseline 
 

Activity data metric: 
kg of fossil fuel consumed* 

(per MWh) 
 

Emission factor: 
t CO2e / kg fuel 
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Developing an overall baseline scenario may therefore involve engaging in separate baseline 

development exercises for each subcomponent. Furthermore it is important to note that, even 

for an intensity baseline, the baseline estimates for subcomponents will generally be absolute. 

For example, a reduction in emissions per square meter of housing space could be achieved by 

improving the efficiency of electricity usage, which would in principle be quantified by 

comparing actual activity/usage levels( per m2) to an ex ante estimate of baseline activity/usage 

levels (per m2). In theory, the process for developing each component of a baseline will follow 

the same general steps as those outlined below. 

6.1.1 Projecting Activity Levels 
Where it is required, projecting activity levels is often the most challenging part of developing a 
baseline scenario. Activity levels will generally be subject to more variability and volatility than 
emission factors (e.g., because production levels can fluctuate more rapidly than production 
capacity), and may be influenced by a greater number of variables and drivers. 
 
In theory, projecting activity levels requires considering the whole range of economic, legal, 
social, behavioral, and environmental drivers that could affect the activity in question, 
predicting how those drivers will evolve over time, and estimating the direction and magnitude 
of their effects. In practice, any of the various methods and approaches described in Section 6.2 
could be used to make a projection, including projections based on historical trends, use of 
control groups, or modeling. The details of any projection, and appropriate methods to use, will 
depend on the type of activity and how it is defined. Section 6.2 presents some examples of how 
different approaches could be used in different contexts. 

6.1.2 Projecting Emission Factors 
Ideally, baseline emission factors should be determined by estimating how baseline activity 
levels would have been achieved by the mix of relevant activities or facilities expected to be 
present under baseline conditions. In theory, this would involve: 

 Identifying all activities or facilities within the coverage and scope of the crediting 
mechanism. In principle, this means identifying any activities/facilities within the 
geographic area covered by the crediting mechanism that could contribute to relevant 
activity levels, as defined by the activity data metric/category identified in Chapter 5. 
This may include some combination of: 

o Already existing activities or facilities at the start of the baseline period 
o Existing activities or facilities that would have changed or been upgraded over 

the course of the baseline period 
o Activities or facilities that would have been newly deployed or constructed over 

the baseline period (i.e., “greenfield” facilities) 
Some of these categories may or may not be necessary to consider, depending on the 
scope of the crediting mechanism and targeted mitigation activities. For example, some 
crediting mechanisms may be designed to achieve reductions in GHG emissions only at 
existing facilities. An example would be a program to credit reductions from retrofitting 
existing passenger bus fleets.19 Other mechanisms may be designed to target only new 

                                                           
19

 Note that even if a mechanism is designed to target only existing facilities, it may be necessary to 
consider “new” alternatives in the baseline. For example, if an existing facility is retrofitted or retired, 
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facilities, e.g., incentivizing energy efficient designs for new commercial buildings or 
housing developments. 

 Characterizing the emission rates of identified activities or facilities. The most granular 
approach would involve identifying emission rates associated with each individual 
activity or facility expected to be present in the baseline. Alternatively, emission rates 
could be characterized for groups of activities/facilities that share the same 
characteristics (e.g., same technology and fuel type). 

 Characterizing the relative contribution of identified activities or facilities to total 
baseline activity levels. Again, an “ideal” approach would be to determine the exact 
level of activity at each individual activity or facility expected to be present in the 
baseline. In practice, methods may rely on characterizing the contributions of similar 
groups of activities/facilities. Either way, determining the correct mix of 
activities/facilities and their relative activity levels may depend on assumptions about 
numerous factors, including:  

o Rates of retirement and retrofits for existing facilities, and growth and market 
penetration of new facilities and their associated technologies/practices. Both of 
these variables may depend on how overall activity levels (e.g., industry 
production levels) evolve over time. If production levels remain steady, for 
example, construction rates for new facilities may remain low. If they grow over 
time, new activities/sources may achieve greater rates of market penetration. 

o Economic conditions. Macroeconomic conditions may drive overall activity 
levels, which may in turn affect levels of activity at individual sources as well as 
rates of retirements/retrofits and the deployment of new activities/facilities.  

o System operation policies or constraints. On a power grid, for example, relative 
activity levels for individual power plants will depend on the dispatch order used 
to service different load levels. 

o Environmental conditions. Depending on the types of activities/facilities in 
question, environmental conditions may play a significant role in their relative 
activity levels. Hydrological conditions, for example, may dictate what 
components of a country’s water pumping infrastructure are used to deliver 
water to urban communities. 

o Legal and regulatory frameworks. Relevant laws and policies within the 
coverage of a crediting mechanism may influence relative activity levels of 
individual activities/facilities. Pollution control laws, for example may affect how 
frequently or under what conditions certain facilities can operate. 

 
The overall baseline emission factor will be an average of the emission rates of all relevant 
activities or facilities, weighted by their contribution to overall activity levels. Figure 6.4 provides 
a figurative representation of this. 
 

                                                                                                                                                                             
baseline emissions may depend on what the alternative retrofit or replacement technology would have 
been in the absence of the crediting mechanism. 
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Figure 6.4. Figurative Representation of a Possible Mix of Baseline Facilities 
[This figure still needs work, and maybe a completely different approach. Suggestions welcome.] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Different facilities may differ in both their emission rates and activity levels. The overall baseline emission 
factor will be an average of the emission rates of all relevant facilities, weighted by their contribution to 
overall activity levels. 

 
It is important to note that the relative contribution of individual activities/facilities to overall 
activity levels may vary according to total activity and other factors. On a power grid, for 
example, different mixes of power plants will be dispatched to provide electricity at different 
load levels. In theory, this means that emission factors could vary for different activity levels. In 
practice, emission factors are usually fixed according to ex ante assumptions – for both absolute 
and intensity baselines. Thus, even though actual activity levels may fluctuate over time, the 
assumed baseline emission factor will usually be fixed (either as a single estimate or a 
trajectory).  What this means, however, is that even for intensity baselines it may be necessary 
to make assumptions about average levels of activity over the baseline period in order to inform 
emission factor estimates. 
 

6.2 Methods for Developing a Baseline Scenario 
 

Core Concepts: 
 A variety of methods may be used to develop a baseline scenario ranging from simple 

to complex 

 Methods can be broadly grouped into two categories: 
o Projections, including: 

 Simple Extrapolation  
 Simulation Modeling 

o Use of comparison groups 
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 Each of these methods may be used to estimate baseline activity data and emission 
factors (including the expected mix of baseline activities or facilities) 

 Different methods may be used for different baseline components or parameters (e.g., 
models may be used to estimate the mix of technologies that would be deployed in 
the baseline, but rely on exogenous simplified projections to characterize each 
technology’s emission factor) 

 The choice of method will depend on issues of transparency, data quality and 
availability, credibility, and conservativeness.  

 
 
Section 6.1 described in conceptual terms the components of a baseline scenario and how a 
baseline may be developed. In practice, there are a variety of methods that may be used to 
predict baseline activity levels and emission factors. Broadly, these methods may be grouped 
into two categories: 

1. Projection methods (including both simple extrapolation and simulation models) 
2. Use of comparison groups 

 
Even within each category, specific methods may range from simple to complex and may differ 
in the degree to which they explicitly address certain baseline elements. A simple projection 
based on historical trends, for example, may provide an estimate of baseline emission rates 
without explicitly considering the mix and relative activity levels of baseline activities or 
facilities.  
 
In addition, the different types of methods described here are not mutually exclusive and may 
be used in a variety of combinations in a baseline development exercise. Simulation models, for 
example, may be used to determine the relative mix of old, modified, and new facilities that 
would be present under baseline conditions, but rely on simple trend projections to characterize 
the emission rates of new and modified facilities. Likewise, data acquired from comparison 
groups could be used to adjust simple projections of emission rates or to calibrate parameters 
used in simulation models.  
 
The remainder of this section provides an overview of the three categories of methods, along 
with examples of how they have been (or could be) applied in different contexts. Before 
evaluating the methods, however, it is important to consider the raw data required to inform 
them (on activity levels and emission rates) and how those data may be acquired. 
 

6.2.1 Acquiring Initial Data on Activity Levels and Emission Factors 
The methods described below for developing a baseline scenario are all concerned with 
estimating how activity levels (for absolute baselines) and emission factors (for all baselines) will 
evolve over time under baseline conditions. Whichever method is used, however, a baseline 
scenario must begin with an accurate representation of initial conditions. In developing a 
baseline scenario, it is important to identify how initial values for activity data and/or emission 
factors will be determined.  
 
Activity data must generally be determined through some form of measurement. For intensity 
baselines, activity levels will be determined using actual measurements over time. For absolute 
baselines, activity levels will be projected and then compared to actual activity levels; the initial 
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activity level for the baseline should generally be determined using the same measurement 
techniques that will be used to measure actual activity levels over time. 
 
Ideally, intial assumptions about emission factors should also be based on actual measurements. 
However, in some cases it may make sense to use default factors or other approximations. This 
could be the case, for example, where: 

 Acquiring actual data on emission factors would cost too much or take too long.  

 Consistency is desired or required with other accounting regimes or trading 
mechanisms (see Sections 3.4 and 3.7).  

The IPCC publishes default emission factors for numerous physical processes that may be 
relevant for determining baseline emission factors. In addition, a variety of organizations publish 
information that may be used to characterize different technologies and determine default 
emission rates (see Table 6.1).  
 
Table 6.1 Selected Sources of Default Emission Factor Data 
Source Types of Data 

[[ TBD ]]  

  

 
Specific options and methods for determining activity data and emission factors will depend on 
the nature of covered activities and facilities. Whichever methods are used, it will be important 
to be transparent about: 

1. Whether data are derived from direct measurements, statistical sampling, or from 
estimates based on proxy measurements. Some types of activity or emissions may be 
difficult to measure directly, but can be estimated using statistical techniques or other 
models. For example, passenger-kilometers traveled on an urban bus system could be 
based on actual data on kilometers traveled, combined with surveys of bus-ridership. 
Nitrous oxide emissions per unit of fertilizer applied to crops may be determined using 
biogeochemical process models.  

2. What the range of uncertainty is associated with the data (e.g., expressed in terms of a 
confidence interval).  

3. For emission factors, whether measured data or default factors will be used. For default 
emission factors, the source should be clearly identified and an explanation provided for 
why actual measurements were not used.  

4. The vintage of the data or default factors being used.  
 

6.2.2 Using Simplified Projections 
 
Simplified Projection Pros and Cons 

Pros Cons 

 Relatively easy and cost-effective 

 Relatively transparent 

 Appropriate for making ex ante 
projections 

 

 May not adequately reflect the underlying 
drivers of change in activity levels or 
emission rates 

 May not be appropriate where future 
conditions or drivers may differ markedly 
or in unexpected ways from the past (e.g., 
where there have been recent changes in 
legal or regulatory requirements) 
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 Credibility depends on sound 
understanding of the sector and 
sophistication of assumptions used 

 

 
A simplified projection is any kind of technique that predicts future conditions based on 
historical trends, educated assumptions about future trends, or both. Examples include: 

 Projecting future activity data or emission factors based on a continuation of trends 
over the past 5 years. 

 Projecting future emission factors by assuming a default 1% per year autonomous 
improvement in emissions intensity. 

 Predicting the emission rate of new facilities through benchmarking, e.g., assuming new 
facilities will have have an emission rate equal to the average of the top 20% of existing 
or recently constructed facilities.  

 
Simplified projectons may vary in their sophistication and may be applied to any and all 
elements of a baseline scenario, including: 

 Total future emissions levels 

 Future activity levels 

 Future aggregate emission factors 

 Future emission factors associated with new or modified activities/facilities 

 The future composition of baseline activities/facilities, including the mix of old, 
modified, and/or new activities/facilities 

 
Regardless of application, a number of common questions should be addressed in developing 
simplified projections, including the following:  
 

 To what exent can future trends be expected to follow past trends? 
Nearly all simplified projections rely on an assumption of continuity between the past 
and future (at least through the end of the baseline period). In developing a simplified 
projection, it is important to be transparent about why this assumption is reasonable 
and valid for the variable being projected. If discontinuities can be expected going 
forward – such as changes in laws or policies, economic conditions, technology 
deployment rates, or relevant physical conditions (e.g., the exhaustion of a natural 
resource) – then historical trends should either be modified to reflect expectations 
about their impacts, or alternative methods should be used to make baseline 
projections.  

 
Sometimes a simple projection of historical trends can be modified using basic 
(conservative) assumptions about future deviations from the past. For example, in a 
study of baseline projections for the Indian power sector, Castro et al. (2012) developed 
a simple projection of absolute emissions over time (Figure 6.5), then modified it using 
some basic assumptions about how the mix of power plants and fuels is likely to change 
over time (Figure 6.6). The second projection is both more sophisticated and 
conservative.   
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Figure 6.5. Simple Projection of Indian Power Sector CO2 Emissions Using Historical 
Trends 

 
Source: Reproduced from Castro et al. (2012) 

 
Figure 6.6. Projection of Indian Power Sector CO2 Emissions, Modified Using 
Assumptions About Future Technology & Fuel Mix 

 
Source: Reproduced from Castro et al. (2012) 
 
Another alternative is to make a simplified projection using educated assumptions 
about how a variable (or variables) are likely to change going forward, irrespective of 
historical trends to date. In developing CO2 intensity baselines for the cement sector, for 
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example, Castro et al. (2012) assessed a number of options, including a projection based 
on assuming an autonomous 1% annual improvement in the energy efficiency of cement 
production. This assumption was based on historic improvement rates cited in other 
studies. However, as indicated in Figure 6.7, it appears to be less conservative than a 
simple linear projection based on historical emission rate trends. 
 
Figure 6.7. Alternative Options for India Cement Sector Baseline Emission Factors 

 
Source: Reproduced from Castro et al. (2012) 
 
As a general rule, if modified projections or alternative assumptions are used, they 
should be transparently explained and justified. 
 
Some baseline elements may be more susceptible to fluctuations and discontinuities 
than others. Activity levels, for example, are likely to have a greater number of drivers – 
and therefore greater fluctuations and volatility – than emission factors, which 
(depending on the sector and kinds of activities involved) tend to change less rapidly 
and may be less susceptible to changes in macroeconomic or environmental conditions. 
Simplified projections related to emission factors (including projections of the mix of 
individual baseline activities/facilities) may be “safer” and more reliable than 
unadjusted projections of activity levels. 
 
Regardless of which baseline elements are being projected, if major future 
discontinuities are expected or if multiple drivers are involved, it may be desirable to 
use methods that can more precisely and/or credibly take these variables into account 
(e.g., comparison groups or modeling). 
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 If a projection is based on a historical trend, what time period should be used to 
establish the trend? 
In making simplified projections, one key consideration is how far back in time and over 
what time period data must be collected in order to establish a trend. Some general 
considerations here include: 

o Avoiding perverse incentives. The period used should be far enough back that 
there is no opportunity for entities targeted by the crediting mechanism to 
“game” the baseline by artificially raising emissions levels and distorting 
emissions trends. In general, this means using a historical period that ends 
before the crediting mechanism was first publicly proposed. 

o Avoiding historical discontinuities. If significant changes occurred in the past 
related to the key drivers of activity levels or emission factors, then the period 
prior to those changes should generally be excluded from the time period used 
to establish a trend. For example, if a law was passed in 2007 directly or 
indirectly regulating emission rates from power plants, then a historical 
projection of future power plant emission rates should be based on data 
subsequent to the passage of the law. 

o Capturing cyclical patterns. For some sectors and activities, drivers of activity 
levels or emission rates may follow cyclical patterns. As electricity grids grow, 
for example, they may alternate between periods of adding more baseload 
capacity and more peaking capacity, each of which will have a different 
emissions profile. All else equal, the historical period used to establish a trend 
should be long enough to cover these kinds of cycles. 

o Addressing data quality and consistency. Establishing a trend based on historical 
data requires, of course, that those data be available. However, even where 
historical data are available there may be variations in quality and consistency 
over time. In some cases, historical record-keeping may not be comparable to 
more recent efforts, there may be gaps in data collection, or the methods used 
to produce the data may have changed over time. If there are significant 
discontinuities in data quality or consistency, then either projections should be 
based only on a period over which the data are consistent and trustworthy, or 
corrections or adjustments should be made to data from other periods. Any 
corrections or adjustments should be transparently explained and justified.  

o Other factors. Even where no discrete events can be identified that would drive 
a change in trends, there may be discernible shifts that can be identified by 
examining data over different time periods. All else equal, more recent rates of 
change may be more indicative of future trends than rates of change over 
longer time periods. Where the drivers of such changes are poorly understood, 
however, it may make sense to use a time period that yields the most 
conservative projection. In projecting activity levels for cement production in 
India, for example, Castro et al. (2012) looked both at trends from 1990 to the 
present and trends over the last 10 years (Figure 6.8). Trends over the last 10 
years produce a higher projection of production going forward than the long-
term trends. However, unless the reasons for such a difference are clearly 
understood and delineated, it could be argued that the longer-term trends 
should be used to establish a baseline. 
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 Should projections be based on a simple average of historical data, or on a linear (or 
non-linear) regression?  
It is not always easy to discern a particular trend or how it should be modeled. The 
simplest form of projection would be to simply calculate average activity levels or 
emission rates over a historical period and assume that future activity levels or emission 
rates will match that average. Whether such an assumption is reasonable depends on: 

o Whether there is in fact no discernable trend up or down in activity or emission 
rates over time.  

o What the drivers are behind activity levels or emission rates and whether those 
drivers can be expected to remain unchanged.  

 
In practice, the best approach will often be to use regression analysis to find a best fit 
for historical data and, where feasible, include adjustments related to key drivers. In 
assessing projections for activity levels in the Indian cement sector, for example, Castro 
et al. (2012) examined both linear and exponential regression models, concluding that 
an expoential model offered a better fit with historical data. They also examined 
projections that factored in expected trends in GDP and population (regressed against 
historical cement production) as possible adjustments to the cement production trend 
(Figure 6.8).  
 
Figure 6.8. Alternative Projections of India Cement Production 

 
Source: Reproduced from Castro et al. (2012) 
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 How sophisticated are the assumptions used to inform or adjust a projection? 
As the preceding discussion suggests, simplified projections can differ markedly in the 
quality of their assumptions and the detail with which they consider the underlying 
baseline elements. As Figures 6.5 and 6.6 indicate, although it may be possible to 
establish a plausible best fit for historical trends in total GHG emissions for a sector, 
looking only at total emissions may gloss over important details about underlying drivers 
(including sub-trends in the composition and emission rates of baseline activities or 
facilities). The best projections from historical data, though “simplified,” will be 
informed by diligent analysis of underlying drivers and technology or practice trends. 
Important sources of information that are often used to inform projections include: 

o Market penetration studies 
o Industry surveys (e.g., regarding macroeconomic conditions and/or technology 

adoption) 
o Historical data on facility retirement rates 
o Structured analyses of candidate technologies or practices and adoption trends 

(e.g., to estimate emission factors of new and modified facilities). See Box 6.2. 
 

Box 6.2 Predicting Baseline Emission Rates for New and Modified Facilities 
 
In developing methodologies for estimating the baseline emissions of specific projects, it is is common to 
undertake a structured assessment of the technologies or practices that would have been deployed in the 
absence of a project. Such an assessment can be used to determine baseline emission rates by identifying 
the characterisics of likely candidate technologies or practices and either:

20
 

1) Selecting a particular candidate to represent the baseline based on an evaluation of which 
candidate would have been the most attrative alternative (e.g., based on financial or other 
variables). 

2) Establishing a benchmark or performance standard reflective of the performance of candidate 
technologies. 

 
Such an assessment could in principle also be undertaken to estimate the emission rates of new or 
modified activities/facilities that would be deployed under a scaled-up crediting mechanism, although for 
scaled up mechanisms emission rates are more likely to be determined using a benchmarking approach. 
The process of identifying candidate technologies or practices generally involves reviewing existing 
activities or facilities of within a relevant geographic area and of an appropriate range of vintages. 
 
Defining a Relevant Geographic Area 
In characterizing possible new or modified activities or facilities, the relevant geographic area to consider 
may be larger than the geographic area covered by the crediting mechanism. Technologies or practices 
prevalent in neighboring regions, for example, could provide a guide to what would have been deployed 
at new or retrofitted sites within the crediting mechanism boundaries.  Some factors to consider in 
defining an appropriate geographic area for identifying new/modified  activities or facilities include: 

 Common social or cultural characteristics. Such factors would be appropriate to consider, for 
example, where adoption of alternative technologies or practices is mediated by social or cultural 
norms.  

 Common economic circumstances. Economic conditions may significantly influence the types of 
technologies or practices used to produce products and services. 

 Common legal frameworks and jurisdictional boundaries. Government policies and legal 

                                                           
20

 See, for example, WBCSD/WRI (2005). 
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requirements may help drive economic conditions, and may directly promote or discourage the 
adoption of certain types of technologies or practices.  

 Physical infrastructure constraints. Relevant reference technologies may be defined by the 
physical systems or infrastructure to which an actor is connected, e.g., electricity grids. 

 Common biophysical, climatic, or ecological characteristics. These characteristics may be 
particularly relevant for defining reference technologies, practices, and conditions related to land 
use, building energy efficiency, waste management, etc. 

 
Defining an Appropriate Range of Vintages 
Characterizing new and modified activities/facilities requires considering how technologies and practices 
are changing over time. For example, for a crediting mechanism targeting efficiency improvements in new 
commercial boilers, a baseline could be set by referring to the efficiency of existing commercial boilers 
within an appropriate geographic area. However, the existing set of commercial boilers may consist of 
some very old boilers with low efficiencies, newer boilers with high efficiencies, and others in between. In 
most cases, only more recently installed boilers will provide a good indication of what is likely to be 
installed in the future (under baseline conditions). Thus, the baseline scenario should reflect the emission 
factors of recent vintages of boilers. Some general rules for how to identify an appropriate range of 
vintages for characterizing baseline activities or facilities include the following: 

 If the crediting mechanism is designed to incentivize retrofits, operational improvements, or 
accelerated shutdowns at existing installations, then existing (new and old) technologies or 
practices could serve as a reference – along with examples of recent retrofits or improvements at 
those facilities.  

 Where technological or practice changes are occurring slowly, it may be appropriate to also 
consider older installations or operations as references for characterizing new activities or 
sources. 

 Where technological or practice changes are occurring rapidly, characterizations of new activities 
or sources should generally be based only on recent vintages. In some rapidly changing contexts, 
it may be most appropriate to base characterizations on future planned installations or 
technologies/practices that have been newly introduced. 

 The choice of which vintages to consider in characterizing new activities or sources may also 
depend on the relative conservativeness of the baseline. Including only recent, lower-emitting 
reference technologies and practices would typically result in a more conservative baseline than 
one that includes older technologies and practices as well.   

 

 

 If benchmarks are used to determine emission factors, how will they be established and 
validated? 
As noted in Section 2.3, one method that may be used to determine baseline emission 
factors is to establish an emissions benchmark or performance standard.21 In practice, a 
benchmark may represent a normative goal for achieving emission reductions rather 
than an explicit prediction of BAU conditions. However, benchmarks may be subject to 
many of the same kinds of considerations applicable to other forms of simplified 
projections.  
 
In general, benchmarking approaches identify an emission factor based on either: (1) a 
blend of identified baseline technologies or practices (e.g., a weighted average, or 
below-average percentile, of reference technology emission rates)22; or (2) a single 

                                                           
21

 For a full discussion of this option, see for example Hayashi et al. (2010). 
22

 See, for example, Sathaye et al. (2004) and WRI/WBCSD (2005). 
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generic reference technology or practice that serves as a benchmark. The second 
approach is generally more common for normative benchmarks. Either way, it will 
generally be important to “validate” a benchmark by demonstrating that it conforms to 
BAU trends or is conservative relative to them. Benchmarks may also need to be 
regularly updated to ensure that they continue to reasonably represent the BAU for new 
market entrants (or for changes in practice or technology at existing facilities) – and thus 
continue to ensure environmental integrity. Many of the same considerations that apply 
to updating baselines (Chapter 8) will also apply to updating performance standards.23  

6.2.3 Simulation Modeling Approaches 
 
Simulation Model Pros and Cons 

Pros Cons 

 Can predict future trends more precisely 
by explicitly taking into drivers of activity 
levels and technology 
adoption/deployment 

 Can control for multiple variables that 
might affect targeted GHG emissions  

 May be less transparent than other 
approaches, due to complexity 

 May be costly and resource intensive 
 

 
A simulation model may be any kind of model designed to simulate physical, economic, and/or 
human behavioral processes. Simulation models may be employed in numerous ways help 
develop a baseline scenario, including: 

 Forecasting baseline activity levels (e.g., based on a simulation of the underlying drivers 
of activity) 

 Determining baseline emission factors (e.g., through simulation of physical processes 
that give rise to emissions) 

 Forecasting the composition of baseline activities or facilities (e.g., by simulating the 
effects of economic conditions on technology choice and adoption). 

 Providing inputs to help calibrate simplified projections (e.g., by providing forecasts of 
GDP or population growth that could be used to calibrate a regression analysis used to 
project activity trends in a particular economic sector). 

 
Some general types of simulation models that may be relevant to baseline scenario 
development are presented in Table 6.2. 
 

                                                           
23

 Note that updating of performance standards may be done on a distinct schedule from the updating of 
baselines.  
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Table 6.2 General Types of Simulation Models Relevant for Baseline Development 
Model Type General Description  Application to Baseline 

Development 
Examples 

Engineering / 
System 
Optimization 
Models 
(Bottom Up) 

Used to simulate how a 
system (e.g., a building 
system, power grid, or 
national energy system) will 
behave and/or develop 
given a range of inputs and 
constraints. 

May be used to determine 
discrete baseline 
technology or practice 
choices and/or activity 
levels at baseline facilities 
based on simulation of 
environmental, financial, 
technical, social, cultural, 
or other factors that might 
drive adoption and use. 

MARKAL 

Economic  / 
Computable 
General 
Equilibrium 
Models 
(Top Down) 

Used to simulate supply and 
demand of goods and 
services in an economy 
under various policy and 
macroeconomic conditions  

May be used to forecast 
baseline activity levels 
and/or inform bottom-up 
models or simplified 
projections 

 

Hybrid Models Combine bottom-up and 
top-down models to 
comprehensively simulate 
how systems may respond 
under varying economic 
conditions 

May be used to 
comprehensively forecast 
baseline activity levels and 
emission factors 

 

Physical Process 
Models 

Used to simulate physical 
systems that give rise to 
GHG emissions 
 

May be used to estimate 
baseline emission factors 
for activities/facilities using 
assumptions about 
baseline physical or 
environmental conditions 

 

 
It will generally make sense to use simulation models when: 
 

 The primary activity used to estimate baseline emissions – as defined by the activity data 
metric identified in Chapter 5 – is not the sole driver of those emissions and other 
variables need to be controlled for. For example energy usage in new housing 
developments may depend on weather conditions, individual behaviors, and non-GHG 
related legal requirements. As described above, Mexico may rely in part on model 
simulations to help control for some of these factors in estimating baseline emission 
factors. Multiple model runs (e.g., Monte Carlo analysis) may be used in some cases to 
calibrate simplified projections of activity data or emission factors.  

 Historical data are insufficient to make reliable simplified projections. In some cases, 
there may not be sufficient historical data available on which to base a projection of 
activity data or emission factors. Likewise, if conditions are expected to change 
significantly going forward (in the absence of a market mechanism), then historical data 
may not be indicative of baseline trends. Under these circumstances, some kind of 
modeling effort may be needed to estimate baseline activity data and/or emission 
factors. The type of model (e.g., a top-down  macro-economic type of model, or a more 
bottom-up micro-economic  model) will depend on the nature of the GHG mitigation 
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activities being targeted, the scale of the implementing entities (e.g., individual 
installations, or collective groups of installations and sources), and the level of 
complexity and sophistication needed to predict future activity trends. 
 

Key considerations in whether to use simulation models include the following: 

 Transparency.  Because simulation models are often complex, it may be difficult for 
external stakeholders to fully understand their outputs. All else equal, simplified 
projections may be preferable to simulation models where simplicity and consistency 
are desired for policy purposes (see Sections 3.4 and 3.7). Where simulation models are 
deemed necessary, it may similarly be preferable for transparency purposes to use well-
known models developed for general application, rather than individualized or tailor-
made models developed for a specific country or circumstance. Regardless of what kind 
of model is used, it will always be important to be transparent about inputs and 
assumptions related to key drivers (e.g., GDP growth, population growth, fuel prices, 
etc.). 

 Cost, resource, and data requirements. Simulation models may be costly to run and 
require high levels of knowledge and expertise. In addition, some models may have 
extensive data requirements. Although models may offer higher precision in projecting 
trends based on underlying drivers, their potential advantages need to be weighed 
against possible higher resource requirements and costs. 

 

6.2.4 Use of Comparison Groups 
 
Comparison Groups Pros and Cons 

Pros Cons 

 Can be used to calibrate a baseline 
scenario based on actual measurements of 
representative conditions 

 Useful where the activity being measured 
to estimate emissions is not the sole driver 
of those emissions 

 Can help ensure environmental integrity 
by avoiding the crediting of apparent 
reductions not attributable to targeted 
mitigation activities 

 May be data intensive and costly 

 Validity depends on identifying truly 
comparable “control” groups for 
monitoring baseline parameters 

 May require making ex post adjustments 
to, or determinations of, baseline activity 
data or emission factors 

 
Comparison groups are used to calibrate a baseline scenario using data monitored from a group 
(or groups) of activities or facilities separate from – but with characteristics similar to – the 
activities or facilities covered by a crediting mechanism. Comparison groups may in principle be 
used to calibrate any element of a baseline, but are particularly useful for establishing: 

 Baseline emission factors (for individual activities/facilities or groups of 
activities/facilities) 

 The composition of baseline activities/facilities 
 
Comparison groups may be useful or necessary where the primary activity used to estimate 
baseline emissions – as defined by the activity data metric identified in Chapter 5 – is not the 
sole driver of those emissions, and other drivers need to be controlled for. There are two basic 
ways in which comparison groups may be used: 
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1. To calibrate activity level or emission factor estimates ex ante. For example, Mexico is 
contemplating development of a NAMA that would promote a range of end-use energy 
efficiency improvements in new urban housing developments.24 Energy usage may be 
tracked on a per capita, square kilometer (of housing development), or square meter (of 
housing) basis. However, actual energy usage may be driven by a range of factors, 
including climatic conditions. One approach proposed to control for climatic variables is 
to closely measure energy consumption rates in existing urban communities over a 
period of at least one year, then use these measurements to inform ex ante projections 
of baseline emission rates for yet-to-be-built new housing developments. As noted in 
Mexico’s proposal, care must be taken to ensure that the comparison communities have 
similar climatic conditions to those of expected new communities. 
  

2. To calibrate activity levels or emission factors ex post. [To be developed. May refer, for 
example, to AM0046]. Use of ex post adjustments, however, will generally be limited to 
situations where concerns about environmental integrity – specifically, the desire to 
avoid crediting “apparent” emission reductions that are not attributable to mitigation 
activities – outweigh concerns about providing clear ex ante signals about the level of 
emissions that creditable GHG reductions will be measured against. 

 
The feasibility of using comparison groups will depend on: 

 Whether it is possible to identify truly comparable groups of activities or facilities to 
those covered by a crediting mechanism. If a crediting mechanism is designed to cover 
and entire country or jurisdiction (including both existing and new or modified 
activities/facilities), finding a valid comparison group may be difficult. 

 The practicality and cost of data collection efforts. Mexico’s Urban NAMA proposal 
notes that measurement of energy consumption in existing communities would require 
extensive and costly installation of metering equipment. One proposed solution is to 
combine selected measurements with simulation models to generate sufficient data for 
calibrating emission factors. 

 

6.2.5 Overarching Principles and Policy Considerations 
Choosing among methods to develop a baseline scenario will inevitably involve confronting 
tradeoffs. Deciding among options will involve consideration of the overall objectives of the 
crediting mechanism (Section 3.1), general principles of crediting mechanism design (Section 
3.2), and a variety of technical considerations (Section 3.5). In addition, the following issues 
should be explicitly considered: 
 

 Transparency and environmental integrity. Chosen methods must provide a sufficient 

degree of confidence in the appropriateness and environmental integrity of the 

baseline. In general, this will require a high degree of transparency and ample use of 

conservative assumptions. It is especially important to be conservative where multiple 

drivers of GHG emissions are present and not all drivers are controlled for. To help 

bolster confidence in a particular baseline scenario, it may be helpful to conduct 

                                                           
24

 Mexico MRP.  [need full citation] 
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sensitivity analyses and/or cross-check the results of one method (e.g., benchmarking) 

with the results of another (e.g., linear extrapolation). 

 Practicality. An overarching consideration in choosing a method is the availability and 

quality of data required. Extrapolating from historical trends may be untenable if 

sufficient data are not available, or if the data contain significant gaps or uncertainties. 

Similarly, most models require significant quantities of accurate data in order to 

produce robust results. All else equal, data constraints may influence the type of 

approach that is deemed to be most appropriate.  

 The market for credits (Section 3.4). Credit buyers may put a particular emphasis on 

certain principles or criteria (Section 3.2), or may require that certain methods be used 

for transparency and consistency with other mechanisms or programs. 

7 Step 3: Specify a Crediting Threshold 
 

Core Concepts: 
 As described in Section 2.3, a “crediting threshold” may be developed where the 

objective for a crediting mechanism is to achieve net global GHG reductions rather 
than merely offsetting GHG emissions 

 A crediting threshold should represent a level of emissions that is significantly below 
the level projected for a (conservative) BAU baseline 

 The simplest and most transparent method to establish a crediting threshold is to 
apply an across-the-board discount to an existing BAU baseline 

 The level of the discount may be linked to: 
o National emission reduction pledges 
o Expected marginal abatement costs 
o Performance standards 
o Other factors 

 
 
[[ TBD ]] 

8 Step 4: Define the Baseline Period and Policies for Updating 
Core Concepts: 

 A baseline may be valid for predetermined time period, after which it is no longer 
valid and a new baseline must be developed in its place 

 Alternatively, the parameters defining a baseline may be periodically reviewed and 
updated 

 It is important to clarify upfront for how long a baseline will remain valid and the 
policies and procedures for updating the baseline 

 Some general options for updating a baseline include: 
o Review and update all baseline parameters on a regular schedule 

o Review and update different baseline parameters on different schedules, or 
according to when new data become available 

o Review and update baseline parameters only when a certain trigger is reached 
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 The required frequency of updating will depend, among other things, on baseline 
conservativeness. More conservative baselines may require less frequent updates.   

 
 
The final step in developing a baseline is to establish for how long it will remain valid and/or 
specify procedures for how it will be updated over time. 
 

8.1 Setting a Baseline Period 
[[ Considerations include policy time horizons as well as the frequency and extent to which the 
baseline may be updated ]] 

8.2 Setting Policies of Updating Baseline Parameters 
A “baseline parameter” is any variable, data point, or assumption used in the derivation of 
baseline activity data or emission factors, or in determining the relative composition of baseline 
activities or sources. Baseline parameters will generally be set according to assumptions about 
prevailing conditions in the absence of a crediting mechanism. In most cases, baseline 
parameters should be periodically reviewed and updated to ensure that overall baseline 
emissions estimates continue to be credible and valid. For intensity baselines, activity data 
parameters will be set ex post according to actual measurements. Other baseline parameters 
will be set ex ante, and should be periodically reviewed.  
 
The schedule for reviewing and updating baseline parameters will depend on individual 
circumstances and may involve a number of considerations regarding data availability, policy 
goals, and providing predictability to market participants. It will generally be important to 
stipulate upfront either a regular schedule for updating, or a set of conditions or “triggers” 
under which updates will be performed. Some general options include the following: 

 Review and update all baseline parameters on a regular schedule. At the project level, 

baselines are usually set for a fixed amount of time, referred to as a “crediting period.” 

Most ex ante baseline parameters are only reviewed and updated at the end of a 

crediting period (assuming the baseline can be renewed). For some scaled-up crediting 

mechanisms, a similar approach may also be feasible. 

 Review and update different baseline parameters on different schedules, or according to 

when new data become available. Baseline parameters should only be revised if new 

data or information come to light indicating that a revision is warranted. For different 

parameters, new data may become available on different schedules. One option is to 

review and update individual parameters on different schedules, possibly linked to data 

availability.  

 Review and update baseline parameters only when a certain trigger is reached. A 

“trigger” for updating a baseline parameter is a condition - or set of conditions - that 

must be satisfied before the parameter may be updated. Depending on circumstances, a 

single trigger or multiple triggers might be defined. Examples of triggers could include: 

o Fuel prices deviate by more than X% from initially assumed values. 
o Relevant technology costs (e.g., for reference technologies) deviate by more 

than X% from initially assumed values. 
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o Market penetration rates for reference technologies or practices (e.g., in a 
“control” region outside the scope and coverage of the crediting mechanism) 
differ from initially assumed rates. 

o Actual measured emissions rates for reference technologies, practices, or 
conditions differ by more than X% from initially assumed values. 

o Industrial production levels (e.g., used to determine activity data) deviate by 
more than X% from initially assumed levels. 

 
Triggers could be linked to meeting several criteria in combination, or could be linked to 
meeting any one of several criteria. The more clearly and precisely triggers are defined, the 
better the outcomes in terms of providing predictability for implementing entities, while 
creating space to ensure that the baseline’s underlying assumptions are kept in line with reality. 
For clarity and transparency, it will generally be a good idea to identify the specific data sources 
that will be used in determining whether a trigger criterion has been met (e.g., official fuel price 
indexes, technology cost surveys, market reports, etc.). 

 
Regardless of schedule, it is important to have clear policies on how updates will be undertaken 
and applied. Key considerations include: 
 

 What is the maximum allowable frequency for updates? In general, updating should be a 
rare occurrence. However, to enhance predictability it may be desirable to establish a 
policy on the maximum frequency of updates.  

 When will an update take effect? If a baseline parameter is updated, it will be important 
to clarify when the update will take effect. Depending on the circumstances, crediting 
mechanism participants may need time to plan and prepare for any baseline revisions.  

 To what period will updates apply? Similarly, it will be important to clarify how updates 
will be applied. In most cases, an updated baseline would be used only for determining 
GHG reductions going forward. In some cases, new information might justify a 
retroactive adjustment to baseline calculations. Since the possibility of retroactive 
adjustments could be detrimental to investment certainty, however, policies for when 
they might be applied (if ever) should be clearly stipulated. 

 Are there any constraints on the allowable magnitude of an adjustment? For purposes of 
predictability, it may make sense to establish bounds on the extent to which baseline 
parameters are allowed to change. For example, it could be specified that baseline 
emission factors will not be changed by more than X% from one update to the next, 
notwithstanding data indicating more significant changes in the actual emission rates of 
baseline technologies. Setting such bounds could reduce uncertainty risks for 
implementing entities, but would need to be weighed against possible increased risks 
for environmental integrity. 
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