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Part I Introduction

The General Reporting Protocol (the GRP) provides 
guidance for businesses, government agencies, and 
non-profit organizations to participate in the California 
Climate Action Registry (the California Registry), a 
voluntary greenhouse gas (GHG) registry. 
The GRP provides the principles, approach, methodology, 
and procedures required for participation in the 
California Registry. It is designed to support the complete, 
transparent, and accurate reporting of an organization’s 
GHG emissions inventory in a fashion that minimizes the 
reporting burden and maximizes the benefits associated 
with understanding the connection between fossil fuel 
consumption, electricity use, and GHG emissions in 
a quantifiable manner. The GRP guides participants 
through the reporting rules, emission calculation 
methodologies, and the California Registry’s standardized 
reporting mechanism via its web-based reporting system, 
the Climate Action Registry Reporting Online Tool 
(CARROT). Reporting guidance for individual industries 
in the form of sector-specific protocols have been 
developed over time, and supplement this document. 
The current version of the GRP and its appendices are 
available for download on the California Registry's 
website, www.climateregistry.org. 
In addition to the GRP, the California Registry currently 
offers four sector-specific protocols: 
• Cement Protocols,
• Forest Protocols, 
• Local Government Operations Protocol, and
• Power/Utility Protocols.
Additional protocols have been developed over time. The 
sector-specific protocols are considered appendices to the 
GRP. Forest companies, power generators and electric 
utilities, cement companies, and local governments 
should refer to the GRP as well as their respective sector-
specific protocol for a complete set of emission accounting 
and reporting instructions. 
By joining the California Registry, participants agree 
to report their annual GHG emissions according to the 
guidelines in this Protocol and its appendices. The GRP 
is intended to be used in combination with the California 
Registry’s General Verification Protocol (GVP) and web-
based calculation and reporting tools.

I.1 How to Use the General 
 Reporting Protocol

Who Should Use the GRP
• Businesses, government agencies, and non-profit 

organizations who want to learn about greenhouse gas 
emissions tracking for California or nationwide

• California Registry members who are reporting their 
general emissions or emissions related to a specific 
sector (forests or utilities)

• Verifiers of general or sector-specific emissions reports
• Technical advisors to companies who report emissions 

through the California Registry
• The interested general public

How the Protocol is Organized
This Protocol is based on the “Greenhouse Gas Protocol: 
A Corporate Accounting and Reporting Standard” 
developed by the World Business Council for Sustainable 
Development (WBCSD) and the World Resources Institute 
(WRI) through “a multi-stakeholder effort to develop 
a standardized approach to the voluntary reporting of 
GHG emissions.”1 The calculations and emission factors 
were selected based on technical advice provided to the 
California Registry by the State of California.
This Protocol will continue to be refined over time, to add 
clarity and specificity, to provide guidance for specific 
industries, and to incorporate new understanding in GHG 
accounting. Comments on the GRP or other protocols may 
be submitted to the California Registry using the Protocol 
Comment Form posted on the California Registry’s 
website.
The Protocol is divided into four parts, composed of a total 
of fourteen chapters. Each chapter provides guidance on 
the specific steps participants will need to take to complete 
and submit their GHG emissions report to the California 
Registry. Depending upon the complexity and the nature 
of reported GHG emissions, some of the steps in this 
Protocol may not apply to all organizations. Nevertheless, 
the California Registry encourages participants to 
review the document as a whole to ensure that they have 
identified all reporting requirements. 

1“The Greenhouse Gas Protocol, A Corporate Accounting and Reporting 
Standard,” World Business Council for Sustainable Development and 
World Resources Institute, Switzerland, March 2004 (GHG Protocol, 
2004).
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Part I  Introduction 
Contains:
• An overview of the GRP and the reporting process 
• An introduction to online reporting
• A brief background on the creation and objectives of 

the California Registry
• Answers to key questions about using the GRP 

Part II  Determining What You Should Report 
(Chapters 1-4)
Provides guidance on: 
• Determining geographic boundaries (i.e., California, 

the entire U.S., or worldwide)
• Determining organizational boundaries
• Determining operational boundaries
• Setting an emission baseline 

Part III  Quantifying Your Emissions 
(Chapters 5-12)
Provides guidance on calculating:
• Indirect emissions from electricity
• Direct emissions from mobile combustion
• Direct emissions from stationary combustion
• Indirect emissions from co-generation, imported steam, 

and district heating or cooling
• Direct process emissions
• Direct fugitive emissions 
• Optional emissions

Part IV  Completing and Submitting Your Report 
(Chapters 13-14)
Describes how to finalize emissions reports by:
• Determining de minimis emissions
• Preparing and submitting an annual GHG emissions 

report using CARROT 
• Providing an overview of the verification process

Related California Registry Documents
General Verification Protocol: for approved verifiers, 
California Registry members, and the public interested  
in verification.
Forest Protocols: for landowners with at least 100 acres 
of forestland in California. The Forest Protocols consist of 
three documents: 1) an entity-level protocol, 2) a project 
protocol, and 3) a verification protocol. Like the GRP and 
the General Verification Protocol, the forest sector entity-

level and verification protocols provide GHG emissions 
accounting, reporting, and verification guidance at the 
entity-level. The forest project protocol provides guidance 
to forest companies that wish to account and report GHG 
emission reductions resulting from one of three planned 
activities taking place on the forest company’s land: 
conservation, reforestation or conservation-based forest 
management.
Power/Utility Protocols: for companies that generate and 
sell electricity for the wholesale or retail market and/or 
provide electricity transmission and distribution services. 
The Power/Utility Protocols consist of two documents: 1) 
an entity-level protocol and 2) a verification protocol.
Cement Protocols: for companies that manufacture 
cement.  The Cement Protocols consist of two documents: 
1) the entity-level protocol and 2) a verification protocol.
Local Government Operations Protocol: for local 
governments to quantify and report GHG emissions 
inventories of their municipal operations. The Local 
Government Operations Protocol consists of one 
document: 1) the entity-level protocol.

I.2 Background on the California 
 Climate Action Registry 
The California Registry is a private non-profit 
organization that serves as a voluntary greenhouse gas 
registry to protect, encourage, and promote early actions 
to reduce GHG emissions. The California Registry 
provides leadership on climate change by promulgating 
credible and consistent GHG reporting standards and 
tools for organizations to measure, report, verify, and 
reduce their GHG emissions in California and/or the 
U.S. Following considerable initiative and input from 
various stakeholders from the business, government, 
and environmental communities, the California State 
Legislature established the California Registry in 2000, 
with technical modifications in 2001.2

The purposes of the California Registry are as follows: 
1. To enable participating entities to voluntarily measure 

and record GHG emissions produced after 1990 in 
an accurate manner and consistent format that is 
independently verified; 

2. To establish standards that facilitate the accurate, 
consistent, and transparent measurement and 
monitoring of GHG emissions;

3. To help various entities establish emissions baselines 
against which any future federal GHG emissions 
reduction requirements may be applied;

2 California Senate Bill 1771 was signed into law on September 30, 2000, 
and Senate Bill 527 on October 13, 2001.
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4. To encourage voluntary actions to increase energy 
efficiency and reduce GHG emissions; 

5. To ensure that participating organizations receive 
appropriate consideration for verified emissions 
results under any future state, federal or international 
regulatory regime relating to GHG emissions; 

6. To recognize, publicize, and promote participants in 
the California Registry; and

7. To recruit broad participation in the process. 
The California Registry was created by the State of 
California to be a non-profit organization operating 
outside of the state government, but working closely 
with the State to develop its reporting and verification 
procedures such that the State is confident in the quality 
of the data. To this end, the State has worked closely with 
the California Registry since its inception to develop its 
reporting and verification guidance, including both this 
General Reporting Protocol, the companion Verification 
Protocol, and also industry-specific reporting protocols. 
Joining the California Registry provides several 
benefits, such as:

1. Addressing inefficiency – understanding that 
emissions are an indication of waste and inefficiency 
has led many companies to redesign business 
operations and processes, spur innovation, improve 
products and services, and help to build competitive 
advantage. 

2. Managing risk – taking steps to protect early actions 
ahead of possible future GHG regulations is a wise 
risk-management strategy. 

3. Preparing for trading – developing credible and 
transparent measurement, verification and reporting 
methods in order to participate in any future emission 
trading system. 

4. Showing environmental leadership – acting early 
to address climate change to better influence future 
policy, and to understand the most cost-effective 
means of managing and reducing emissions. 

5. Demonstrating action on GHG emissions – reporting 
verified information to the California Registry helps 
to address shareholder concerns about adequate 
corporate actions to reduce GHG emissions.

6. Preparing for regulation – verifying an annual GHG 
inventory helps to prepare for mandatory GHG reporting.

I.3 GHG Accounting and Reporting 
     Principles

The following principles, which serve as the basis of 

reporting and verifying emissions with the California 
Registry, are consistent with the WRI/WBCSD GHG 
Protocol Initiative.3 
Relevance. Relevant GHG inventories submitted to 
the California Registry appropriately reflect the GHG 
emissions of the entity and include emissions information 
produced in accordance with the program rules on 
defining reporting boundaries and sources.
Completeness. Complete GHG inventories include 
emissions from all GHG sources and activities within the 
specified scope of the participant’s report. Baseline and 
annual emissions results include all sources; vertical and 
horizontal integration should be properly accounted for. 
Consistency. Consistently developed GHG inventories 
enable meaningful comparison of emissions performance 
over time and across similar organizations. Additionally, 
changes to a participant’s emission baselines are verified 
to ensure appropriate comparisons. 
Accuracy. Accurate GHG inventories must be within 
the materiality threshold of 5% of the verifier’s estimate 
of total emissions. The verification process validates 
the accounting and reporting decisions made by the 
participant and ensures that the GHG emissions reports 
are precise and credible. 
Transparency. Reporters must make available to their 
verifiers the necessary information and documentation 
used to produce the inventory. Additionally, the 
verification process should be clearly and thoroughly 
documented to allow the possibility for outside reviews 
by the State or the California Registry.

I.4 Reporting Requirements and 
     Disclosure

Required Reporting
California Registry participants must submit their 
GHG emissions to the California Registry each year. 
Any entity that conducts business activities in the State 
of California—such as a corporation or other legally 
constituted body, a non-profit organization, any city, 
county, or State government agency—may join the 
California Registry. If an organization does not have 
emissions in California, then it may report its total 
U.S. emissions and indicate that California emissions 
are zero. At a minimum, participants must report 
their entity-wide emissions for each of the following 
categories: 
• Direct emissions from mobile source combustion
• Direct emissions from stationary combustion

3 GHG Protocol, 2004.
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• Indirect emissions from electricity use, imported steam 
and district heating and cooling

• Direct process emissions
• Direct fugitive emissions
For the first three years after joining the California 
Registry participants must report at a minimum their 
CO2 emissions in California or in the U.S., depending on 
the geographic scope of their inventory. Starting with 
the fourth year, participants must report all Kyoto GHGs 
(CO2, CH4, N2O, HFCs, PFCs, SF6). Participants must 
submit annual GHG emissions reports (emissions reports) 
via CARROT. Each annual GHG emissions report must 
contain at least the following information:
• The geographic scope of the emissions report (whether 

California-only or nationwide);
• The operational and organizational boundaries of the 

reporting entity for which GHG emission data is reported; 
• A GHG emissions baseline to assess changes in total 

emissions from year to year, if a participant chooses to 
define a baseline; 

• Total significant direct GHG emissions (including 
mobile and stationary combustion, process, and 
fugitive);

• Total significant indirect GHG emissions (from 
electricity usage, and from co-generation, steam 
imports, district heating and cooling); and

• Total direct and indirect emissions classified as de 
minimis.

Before emissions reports will be accepted by the California 
Registry, this information must be verified by an approved 
verifier. Participants are eligible to report and receive 
verification through the California Registry for both 
California-only and national GHG emission inventories. 
Verifiers are screened and approved by the California 
Registry to ensure that they have the necessary skills to 
appropriately evaluate emissions reports. 
The purpose of the verification process is to ensure that 
the emissions report meets the following criteria:
• Relevance: Report GHG emissions in accordance with 

the program rules on defining reporting boundaries 
and sources, using the methodologies and emission 
factors outlined in the General Reporting Protocol. 

• Completeness: Report all significant emissions, defined 
as at least 95% of the total (both direct and indirect 
emissions), entity-wide sources (either California-only 
or nationwide) and disclose any de minimis emissions. 

• Consistency: Report total emissions each year of 
participation in the California Registry.

• Transparency: Report emissions to the California 

Registry using the California Registry’s standardized 
reporting tool, the Climate Action Registry Reporting 
Online Tool (CARROT). 

• Accuracy: Less than a 5% difference between your 
calculated total emissions and what an approved 
verifier calculates your emissions to be. 

For every year that a participant has a current annual 
emissions report, they are considered a Climate Action Leader.

Optional Reporting
Each annual GHG emissions report may also contain 
optional information provided by the participant to 
highlight their organization’s environmental goals, 
policies, programs and performance, and to report other 
GHG emissions information. This information is not 
required to be reported and thus is not verified, but is 
valuable in providing transparency and enhancing public 
knowledge. All emissions reports will clearly distinguish 
between information that is and is not verified. Once 
accepted by the California Registry, optional information 
is made available to the public as part of the emissions 
report.
Participants disclose to the public only information 
contained in the emissions reports generated through 
CARROT that include entity-wide emissions from direct 
and indirect sources, as well as any optional data they 
consider relevant. Although the California Registry will 
make available aggregated entity-level emissions data 
to the public, it will keep all other data (i.e., from the 
facility- or source-level) confidential, such as activity 
data, methodologies, and emissions factors. Only the 
participant, the participant’s verifier, and the California 
Registry can access confidential information, unless the 
participant allows others to access such information. 

I.5 Reporting Uncertainty vs. 
 Inherent Uncertainty
Reporting uncertainty entails the mistakes made 
in identifying emissions sources, managing data or 
information, and calculating GHG emissions. Inherent 
uncertainty refers to scientific uncertainty associated 
with measuring GHG emissions. The California Registry 
is aware that there is inherent uncertainty in emissions 
factors and measurement of activity data through metering 
and instrumentation – even after the calibration of meters 
and other data collection methods are verified as accurate. 
The GHG emissions accounting and reporting guidelines 
in the GRP and the independent verification process 
developed by the California Registry are designed to 
reduce reporting uncertainty such that it is less than 
the minimum quality standard. Determining scientific 



5Part I

accuracy is not the focus of the California Registry or its 
General Reporting Protocol.

I.6 Web-Based Reporting

CARROT (Climate Action Registry Reporting 
Online Tool)
Submitting an annual GHG emissions report to the 
California Registry is designed to be as simple and 
straightforward as possible. Based on this Protocol, the 
California Registry has developed a web-based reporting 
application called CARROT (Climate Action Registry 
Reporting Online Tool), which enables participants to 
submit emissions reports online. 
CARROT serves two purposes: (1) it is the tool through 
which participants report their emissions, and (2) for 
many categories of data, it can assist with emissions 
calculations. It is accessed through the California 
Registry’s website. All emissions information must be 
reported through CARROT. The website also provides a 
variety of technical resources for getting started, context-
based Help links, and other supporting information 
including an electronic version of the GRP.
A short demonstration of CARROT and the CARROT 
Getting Started Guide Version 3 can also be found on the 
California Registry’s website. 

I.7 Technical Assistance
The California Registry has a number of ways to help you 
as you proceed through the emissions reporting process. 
You can contact California Registry staff if you have 
questions or problems at:
• help@climateregistry.org
• 213-891-1444 ext.2 and ask for the Programs Team 
Also, CARROT has online help that may answer many of 
your questions.
Should you need additional assistance, you can also hire 
a firm to provide technical assistance. A list of State- 
and California Registry-approved technical assistance 
providers is on the California Registry’s website as a 
reference. 

I.8 CARROT Training and Reporting  
     Orientation
The California Registry holds regular Reporting 
Orientation sessions to help participants understand 
how to use the General Reporting Protocol and CARROT 
application. These workshops include specific guidance 

on calculating and verifying GHG emissions. All interested 
parties are invited to participate. 
Please contact the California Registry (213-891-1444) 
for more details and see the website for a calendar of 
upcoming events (www.climateregistry.org). 

I.9 Key Questions 
Below are clarifications on some basic issues that should 
assist you as you begin to prepare your annual GHG 
emissions report. If you have a question that is not 
answered in this Protocol, please contact the California 
Registry.

Membership: How do I join the California Registry?
As of October 31, 2008, the California Registry directs all 
organizations interested in reporting entity-level emissions 
to our sister organization, The Climate Registry (www.
theclimateregistry.org).
The California Registry accepts emissions inventory 
information from current members through October 31, 
2010. In the meantime and going forward, interested 
parties may become Affiliates of the Climate Action 
Institute (Institute). Building on the California Registry's 
community of leaders in business, government, and civil 
society, the Institute provides education and a forum 
for discussion on emerging climate policy issues in 
the West. The Institute continues many of the historic 
California Registry member services such as climate policy 
conference call briefings, trainings, an annual conference, 
Climate Action Champion awards, publications, an annual 
delegation to the UN Climate Change Conference, and 
much more.
For information on becoming an Affiliate of the Climate 
Action Institute, please contact help@climateregistry.org or 
213-891-1444, extension 2.

Member Benefits: What are some of the advantages of 
joining the California Registry? 
Being a member of the California Registry provides 
several important benefits to participants, such as 
addressing inefficiency, managing risk, preparing for 
emissions trading, showing environmental leadership, 
demonstrating action on GHG emissions, and preparing 
for possible CO2 regulation.

Emissions Trading: Can I use my California Registry 
GHG emissions report to trade GHG emissions? 
The General Reporting Protocol provides guidance for 
calculating an organization’s entity-wide GHG emissions 
inventory, not for creating tradable GHG credits. The 
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California Registry itself does not serve as a brokerage 
house for GHG emissions trading, but the reporting and 
verification processes adopted by California Registry 
participants will promote credibility, transparency, 
and accuracy of the data reported. It is possible that 
information reported to the California Registry can be 
used by the participant to facilitate participation in private 
or government-sponsored trading programs in the future, 
although it is likely that any emissions to be traded will 
be documented and verified from emissions reduction 
projects. The California Registry is in the process of 
developing a wider range of emissions reduction project-
based reporting and verification protocols.

Eligibility to Report: Who may report their GHG 
emissions? 
Any organization can participate in the California Registry 
if it can report either its total California emissions, or its 
total U.S. emissions. If an organization does not have 
emissions in California, then it may report its total U.S. 
emissions, and indicate that its California emissions are 
zero. Organizations with operations in multiple states may 
not register a single state’s emissions (except California 
emissions). Partial nation-wide reporting is not permitted.

Adhering to the Protocol Guidelines: Must a 
company or organization follow this Protocol to 
participate in the California Registry? 
Participants in the California Registry are expected to 
make every effort to report in a manner consistent with 
this Protocol. However, the California Registry recognizes 
that participants may face unique situations not addressed 
in the Protocol or in some cases the implementation 
of the Protocol would create undue burden. While the 
California Registry seeks to maintain consistency in 
reporting, participants may use calculation methodologies 
and emission factors that are verified as more accurate 
than the default calculations. The California Registry also 
welcomes suggested revisions to the Protocol. 
All comments about the Protocol should be submitted 
to the California Registry using the Protocol Comment 
Form, available on the website (www.climateregistry.
org). Suggestions should clearly document an alternative 
approach and the manner in which the alternative 
approach would continue to improve the Protocol. 
Suggested revisions will be reviewed by California 
Registry staff and advisors, then summarized and 
presented to the California Registry Board for review 
annually. Changes to the Protocol will be approved by the 
Board and publicly announced. 

Level of Reporting: Are participants permitted to report 
only individual facilities? 
At a minimum, you are required to report emissions from 
all sources in the state of California. If you have multiple 
facilities, you must report emissions from all facilities. The 
California Registry encourages members to report at a sub-
entity- or facility-level as part of your entity-wide GHG 
emissions report in CARROT.
A sub-entity may be a business unit, a department or other 
grouping that you define. If reporting at the sub-entity 
level, you must report all of your organization’s facilities 
or operations, such that all sub-entity emissions equal your 
entity’s total California or U.S. emissions. 

Required Emissions Reporting: Which GHGs do 
participants report? 
The California Registry accepts GHG emissions reports 
that include emissions of the following six GHGs (Kyoto 
gases):
• Carbon Dioxide (CO2)
• Methane (CH4)
• Nitrous Oxide (N2O)
• Hydrofluorocarbons (HFCs)
• Perfluorocarbons (PFCs)
• Sulfur Hexafluoride (SF6)
Although participants are encouraged to report all of 
these gases starting in year one, participants may opt to 
limit their reports to only carbon dioxide (CO2) emissions 
during the first three years of participation in the California 
Registry. After the third year of California Registry 
participation, participants will be required to include 
emissions from all six of the Kyoto GHGs (if applicable) in 
the annual emissions report. 
For example, if you joined the California Registry in 
January 2006, you would report at least your CO2 emissions 
emitted during the calendar years 2006-2008. Beginning in 
calendar year 2009, you must report all six Kyoto gases for 
this and every subsequent year.
You should report all required direct and indirect 
emissions. Direct emissions are those emitted from sources 
owned or controlled by the reporting entity. For example, 
a cement manufacturer would report direct emissions 
resulting from the process of manufacturing cement. 
Indirect emissions are those that result from a participant’s 
actions but are produced from sources owned or controlled 
by another entity. For example, a participant whose 
emissions result only from the consumption of electricity 
would calculate its indirect emissions from the amount of 
electricity it consumes. 
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What are de minimis emissions? Do I have to 
calculate and report absolutely everything?
To be verified, your emissions report must identify 
all of the sources in your inventory, no matter how 
small. However, to help reduce reporting burdens and 
concentrate efforts on your significant emissions, the 
California Registry permits you to designate a small 
portion of your emissions as de minimis. De minimis 
emissions comprise less than 5% of your organization’s 
total GHG emissions, as produced from any combination 
of sources and gases. 
For some participants, identifying and quantifying all 
of their GHG emissions according to the methodologies 
in the GRP would be unduly burdensome and not 
cost-effective. A participant may operate hundreds, 
if not thousands, of small facilities where the known 
emissions—including, for example, indirect emissions 
from electricity consumption or direct emissions from 
motor vehicle operation—are a small fraction of larger 
emissions sources from industrial activities. If you can 
provide estimates that these emissions total less than 5% 
of your total annual GHG emissions, you do not have to 
calculate them according to the methodologies in the GRP.  
De minimis emissions still need to be included in your 
emissions report.
For example, a participant estimates that it emits 1,000 
metric tons of CO2 each year. Most of these emissions 
come from an on-site heating and cooling system in 
its buildings. In addition, this participant also has one 
company car that is driven approximately 20,000 miles 
each year. This participant estimates that between 800 
and 1000 gallons of gasoline are consumed by this car 
each year. Using the upper estimate of 1000 gallons, the 
participant calculates the emissions from this source 
as 8.8 tons of CO2/year, and finds that this amount falls 
below the de minimis threshold of 5% or 50 metric tons 
CO2/year. The participant can report this emission source 
as de minimis in CARROT and provide this estimation 
to the verifier, along with vehicle records showing the 
actual miles traveled of the car. In subsequent years, 
if the operation patterns do not change significantly, 
the participant can continue to declare and report the 
emissions from this source as de minimis, and will only 
need to re-estimate this information every three years.

Historic Data: Can I report emissions data for years 
prior to the year I joined the California Registry? 
Some participants may wish to report GHG emissions 
data for years prior to the year in which they joined the 
California Registry. When you join the California Registry, 
you must specify for which calendar year of emissions you 

will first report to the California Registry and report your 
emissions according to the version of the General Reporting 
Protocol in force at the time of joining. Emissions reported 
for years prior to the actual year a participant joins the 
California Registry are considered “historical data” and the 
participant should use the GRP in force at the time of joining 
for reporting these data. For each year of historical data, you 
must report at least your emissions of CO2. You may also 
report entity-wide emissions of individual gases for which 
you have verifiable data, and for which you can report it 
from that point forward. All historical data must be verified 
before it can be accepted into the California Registry. 
For every year that you report to the California Registry, 
you must report the emissions associated with all of your 
operations within your geographic boundary (either 
California or U.S.). When you choose to report historical 
data, you must also report all of the emissions associated 
with all of the facilities you owned or operated in each 
calendar year. By providing this information, you provide 
an accounting of your organization’s emissions over time. 
When you re-adjust your emissions baseline to reflect 
structural changes, you demonstrate your emissions 
performance over time. The California Registry supports 
consistent and transparent reporting and verification of 
annual GHG emissions. In this regard, emissions reports 
for years prior to joining the California Registry need to 
comply with the same requirements as for current annual 
GHG emissions inventories. 

Reporting and Reporting Deadlines: How do I 
report? When do I report? 
All participants must report at least their California-wide 
emissions of carbon dioxide (years 1-3) and all Kyoto gases 
(years 4+) in five reporting categories to the California 
Registry using CARROT, the online reporting tool. You 
can also choose to input your source- and facility-level 
emissions information using CARROT. CARROT can 
also help you calculate your emissions in many common 
emission categories.
You should work to report your emissions in CARROT by 
no later than June 30 of the year after they were produced, 
and complete verification by October 31 of the same year. 
For instance, you should report your 2008 emissions by 
June 30, 2009 and complete verification by October 31, 
2009. 
There cannot be any gap years in the data you report. For 
example, if you joined the California Registry in January 
2006, you would report at least your CO2 emissions for 2006 
by June 30, 2007. You would follow the same timetable for 
reporting your 2007 and 2008 emissions. Beginning with 
your 2009 emissions, you must report all 6 GHGs by June 
30, 2010.
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Table I.1 illustrates the minimum reporting requirements 
over time for a new participant.

Year Participant Action
2006 Participant joins the California 

Registry and tracks 2006 emissions
2007 Participant tracks 2007/reports 2006 

CO2 emissions

2008 Participant tracks 2008/reports 2007 
CO2 emissions

2009 Participant tracks 2009 emissions 
for all six GHGs/reports 2008 CO2 
emissions

2010 Participant tracks 2010 /reports 2009 
emissions for all six GHGs

Table I.1  Reporting Years

Confidentiality: Will the information I report be kept 
confidential?
As described above, the public can only view aggregated 
entity-level emissions data reported to the California 
Registry. Confidential information will only be accessible 
to you, the California Registry, and your chosen verifier, 
unless you allow others to access such information or wish 
to have it available to the public. 

Verification: Must my report be verified? 
Yes. However, the California Registry understands that 
in the initial years of participation, some reports may not 
be verifiable due to the need to change data collection 
practices or other factors that make it impossible to 
meet the reporting requirements. Thus, while you must 
calculate and verify your emissions for each year you wish 
to report, you are not required to submit your Verification 
Opinion to the California Registry for the first two years of 
your participation. This flexibility is intended to allow you 
to have time to fully understand the calculating, reporting, 
and verification processes before your emissions 
information is made available to the public. Participants 
are eligible to receive verification for California-only or 
U.S emissions reports. At this time, international emissions 
reports do not qualify for verification through the 
California Registry, although you can store international 
data in CARROT. 

Minimum Quality Standard: What are the 
requirements for verifying my emissions report? 
Any emissions report submitted to the California Registry 

must be free of material discrepancies in order to be 
verified. It is possible that during the verification process, 
differences will arise between the emissions estimated by 
the California Registry participant and those estimated 
by the verifier. These differences between participant and 
verifier estimations may be classified as either material or 
immaterial discrepancies. A discrepancy is considered to 
be material if the overall reported emissions differ from the 
overall emissions estimated by the verifier by 5% or more. 
Otherwise the difference is considered to be immaterial. 

California Registry-Approved Verifiers: Who must 
verify a GHG emissions report?
In order to have your emissions report accepted into 
the California Registry database, it must be verified by 
an independent third-party organization that has been 
approved by the California Registry. A list of approved 
verifiers is provided to all California Registry participants 
and is available on the California Registry’s website. The 
verification process is outlined in Chapter 14.
Before your preferred verifier is approved, the California 
Registry will review any pre-existing relationship 
between you and the verifier you select to determine if 
there is potential for conflict of interest. Also, a State of 
California representative may accompany a verifier on site 
visits, as part of their oversight of the verification process. 
If, in the course of these activities the state representative 
needs to view confidential information, the state 
representative will sign a confidentiality agreement with 
both you and your verifier to protect any information you 
designate as sensitive.

California Registry-Approved Technical Assistance 
Providers: What role do they play?
Some participants may desire expert assistance to collect, 
document, and report their emissions to the California 
Registry and/or otherwise manage and reduce their GHG 
emissions. The State and the California Registry approve 
firms qualified to serve as technical assistance providers 
(TAs). Approved companies have been screened as 
firms experienced in providing GHG emissions services, 
and many of them have attended California Registry-
sponsored training sessions. Participants are not required 
to use approved TAs. Neither the California Registry nor 
the State is responsible for any consulting services or 
recommendations they may provide. 
All firms approved as verifiers also are automatically 
qualified to act as TAs. A firm cannot provide both 
technical assistance and verification services to the same 
client at the same time. A list of technical assistance 
providers is available on the California Registry's website 
(www.climateregistry.org).
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Role of California State Agencies: What is the 
relationship between the California Registry and State 
agencies?
The California Registry was established by California 
statute as a non-profit voluntary registry for greenhouse 
gas emissions inventories in order to help organizations 
to establish GHG emissions baselines against which any 
future GHG emission reduction requirements may be 
applied. The State of California was directed to offer its 
best efforts to ensure that participants receive appropriate 
consideration for early actions in the event of any future 
state, federal or international GHG regulatory scheme. 
The California Registry and state agencies work together 
and keep each other informed about current activities. 
The State of California continues to provide technical 
guidance to the California Registry and plays a direct 
oversight role in the verification process. The California 
Registry gives great weight to state agency guidance, 
and relies in large part on these recommendations when 
developing California Registry policies, procedures and 
tools, including reporting and verification protocols 
and the online reporting tool. However, final policy 
and technical decisions are made independently by the 
California Registry’s staff and Board of Directors.
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Part II Determining What You Should Report

As you begin to prepare your annual GHG emissions 
report to the California Registry, you first need to consider 
the geographic and organizational boundaries of your 
organization. That is, you need to determine which 
sources of emissions to include in your report based 
on their location, your organizational structure, and 
operations. For many participants, particularly firms that 
are wholly-owned entities operating entirely within the 
State of California, establishing reporting boundaries will 
be straightforward. For participants whose operations 
consist of jointly-owned entities and those with operations 
outside of California, the process may be more involved. 
Part II is designed to help your organization assess what 
emissions and activities you should include in your report. 
Chapter 1 begins at the broadest possible level—your 
report’s geographic boundaries. It discusses options for 
reporting your organization’s emissions within the borders 
of the United States or for those only within the State of 
California—the minimum requirement for reporting to the 
California Registry. 
After addressing geographic boundaries, Chapter 2 
focuses more narrowly on organizational boundaries. 
The basic unit of participation in the California Registry 
is an entity in its entirety, as it relates to the geographic 
boundaries specified in Chapter 1. While only entity-level 
reporting is required, the California Registry strongly 
encourages organizations to report at the facility- or 
sub-entity-level; this greater level of detail builds a 
more credible database of information and facilitates 
verification. Organizations that wholly own and fully 
control all of their GHG emission sources will simply 
report all of their emissions to the California Registry. For 
facilities that are owned or controlled by more than one 
organization, determining organizational boundaries may 
be more complicated. 
Once you have determined your geographic and 
organizational boundaries, Chapter 3 will help you 
consider the operational boundaries of your emissions, 
based on whether they are directly or indirectly caused by 
your organization. 
Chapter 4 provides guidance on selecting a baseline 
year and on adjusting your baseline over time to capture 
any changes in the size and scope of your organization. 
After you have categorized your emissions and defined 
operational boundaries, you will be ready to move onto 
estimation methods in Chapters 5-11. 
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Chapter 1 Geographic Boundaries

II.1.1 Reporting National and 
 California-Based Emissions
The first step in determining what to report to the 
California Registry is to decide on the geographic scope of 
your report. You have the option of reporting California-
only emissions, or all of your U.S. GHG emissions, which 
will include California emissions, if any. 

Reporting U.S. and California-Only Emissions
The California Registry supports the most comprehensive 
reporting possible and encourages you to report emissions 
associated with all of your organization’s activities in 
the United States. If you choose to report your U.S. 
emissions, you will also need to specifically report your 
California-based emissions. The California Registry’s 
web-based reporting software is designed to capture your 
organization’s U.S. and California emissions separately so 
reporting both is easy. Alternately, participants can begin 
the program by reporting California emissions only and 
later move to U.S. reporting. If you are reporting at the 
national level but do not presently have any emissions in 
California, you must report zero California emissions. 
At this time the California Registry will store but does not 
accept verification information on emissions released by 
sources outside of the United States. 

Reporting California-Only Emissions
If you do not have operations, or do not wish to report 
your emissions outside California, please report your 
emissions for California-only. To estimate your California-
only emissions you must identify those sources within 
your organization located in California. Emissions 
associated with the electricity purchased and consumed 
in buildings and manufacturing processes occurring 
in California should be included in the calculation of 
California-only emissions, regardless of the likely location 
of the power generation. 
Regarding mobile sources, you should report the total 
GHG emissions for mobile sources registered in California 
regardless of whether the vehicles travel inside or outside 
of the state, or whether vehicle fuel was purchased inside 
or outside of California. Such vehicles may include those 
your organization owns or leases (see Chapter 3). Vehicles 
registered by the California Department of Motor Vehicles 
are considered to be based in California.

Organizations without California Emissions
If you do not have emissions in California, but wish to 
report to the California Registry, you must report your 
California emissions as zero. You are able to report 
to the California Registry and have this information 
verified, although you may also be assessed an additional 
registration fee to help cover the State’s costs in overseeing 
verification of the non-California data. 

Determining Whether to Report California-Only or 
U.S. Emissions
There are several reasons why you may wish to complete a 
U.S. report of your organization’s emissions, such as:
• An existing environmental management system 

already captures emissions at the national-level;
• It will help you prepare for a future federal regulatory 

regime;
• Corporate decision-making must look at the “big 

picture” when making efforts to improve efficiency and 
make least-cost reductions in GHG emissions;

• It enhances your credibility to investors and 
customers; and

• Environmental stewardship goals are nationwide (and 
often worldwide). 

Who should read Chapter 1:
Chapter 1 applies to all participants.

What you will find in Chapter 1:
This chapter explains the options and requirements 
for determining the geographic scope of your GHG 
emissions report.

Information you will need:
You will need basic information about the location 
of your organization’s facilities in the state of 
California and, if you are reporting all national 
emissions, throughout the U.S. 

Cross-References:
It may also be useful to refer to Chapter 2 on 
organizational boundaries as you examine your 
geographic boundaries.
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You may also report only California-based emissions. 
Examples of the rationale for taking this approach include 
the following:
• A participant has only California emissions; 
• Completing a report for California offers a good 

learning experience for implementing a more 
comprehensive national or international corporate 
accounting scheme in the future; 

• Conducting nation-wide accounting is simply too 
complex and burdensome at this time; and

• The participant owns and controls 100% of all 
operations in California, while having only partial 
ownership in operations outside of California, making 
California-only reporting more straightforward and 
less burdensome.

II.1.2 Reporting Worldwide 
  Emissions 
The California Registry does accept standardized GHG 
emissions data from operations outside the U.S., and 
participants can gather and store data in CARROT. 
However, the California Registry does not have Board-
approved reporting and verification protocols for 
international data; thus, international GHG emissions data 
are not verified at this time. 

II.1.3 Example: Determining 
  Geographic Boundaries
The following example describes how geographic 
boundaries impact a company’s GHG inventory.

An Express Mail Delivery Company with a 
Fleet Based Inside and Outside of California
An express mail delivery company operates a fleet of 1,000 
vehicles, both inside California and outside the state; 350 
of the vehicles are registered in California and 650 are 
registered outside of California.
If the express mail delivery company is reporting 
California-only emissions, they would report emissions for 
only the 350 vehicles registered in California. 
If the company is reporting its U.S. emissions, they would 
report the emissions associated with the 350 California-
registered vehicles, and separately report the emissions 
associated with the 650 non-California-based vehicles.
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Chapter 2 Organizational Boundaries

II.2.1 Defining Your Entity
Once you have determined the geographic boundaries of 
your report, you should identify the significant emissions 
for each calendar year within those boundaries that are 
attributable to facilities and operations that you own or 
control. For the purposes of this Protocol, the basic unit of 
participation in the California Registry is an entity in its 
entirety, such as a corporation or other legally constituted 
body, a city or county, a state government agency, a 
non-profit organization, etc. At a minimum, you must 
report your entity-wide (total) emissions. However, the 
California Registry strongly encourages you to report 
GHG emissions information at the facility- or source-level 
as part of your entity-level report. Although facility-
level reporting may require more data-entry work into 
CARROT for participants, it will provide a more detailed 
and comprehensive picture of your emissions profile and 
could reduce verification costs.

II.2.2 Reporting Options and 
  Organizational Boundaries
To establish your organizational boundary, you should 
evaluate all operations, facilities, and sources that fall 
within your chosen geographic boundary.  For those 

operations and facilities that are wholly-owned, you 
should report all of the associated emissions.  For those 
operations or facilities in which you have a partial 
ownership share or working interest, hold an operating 
license, lease, or otherwise represent joint ventures 
or partnerships of some kind (both incorporated and 
unincorporated), you have two options for determining 
the GHG emissions you should report:
Option 1 – Management Control:  Report 100% of the 
emissions from operations, facilities, and sources that your 
organization controls.  
If you choose to use the management control approach, 
the California Registry requires participants to determine 
control based on financial or operational criterion, which 
must be consistently applied to all operations, facilities, 
and sources to determine whether or not the associated 
emissions fall within your organizational boundary.1 
Option 2 – Equity Share:  Report a percentage of the 
emissions based on your share of financial ownership of an 
entity, operation, facility or source. Some participants may 
have contracts or legal agreements that assign ownership 
of specific GHG emissions or emissions reductions. 
Contracts or agreements may serve to clarify your selected 
organizational boundary.  Where you have agreements 
regarding emission rights or responsibilities, you may 
wish to disclose this information to the public in the 
optional section of your emissions report.  However, 
you are required to report your entity-wide emissions 
using either the management control and/or equity 
share emissions consolidation approach, regardless of 
contractual agreements that assign emission rights or 
responsibilities.  
Companies can choose to establish an organizational 
boundary based upon management control (either 
financial or operational) or equity share only, but may 
also report based upon both emissions consolidation 
approaches. The method chosen must be applied 
consistently across all operations, facilities, and sources. 
Once you have selected an approach to define your 
organizational boundary, the California Registry requires 
that you use it consistently for each year of reporting.2 
The consistent use of a single emissions consolidation 
approach facilitates comparisons of annual emissions 

1 Defining management control in either financial or operational terms 
is consistent with The GHG Protocol; a discussion of the management 
control criterion and the operational control criterion can be found in 
section II.2.3.
2 You may in subsequent years choose to report based upon an additional 
consolidation methodology, but must continue to report according to the 
initial methodology you select.

Who should read Chapter 2:
Chapter 2 applies to all participants.

What you will find in Chapter 2:
This chapter considers the options and requirements 
for determining the organizational scope of your 
GHG emissions report.

Information you will need:
You will need information that will help you 
determine which sources of emissions are to be 
included in your organizational structure and 
operations, including information about joint 
ventures, subsidiaries, and similar entities. 

Cross-References:
It may also be useful to refer to Chapter 1 on 
geographic boundaries and Chapter 3 on 
operational boundaries as you examine your 
organizational boundaries.



14Part II Chapter 2

However, in some sectors such as the oil and gas 
industry, complex joint ventures and ownership/operator 
structures can exist where financial and operational 
control are not vested with the same organization. In 
these cases the choice to apply a financial or operational 
definition of control can have a significant impact on 
what sources must be included in an inventory. In making 
this decision, participants should take into account 
their individual situation, and select a criterion that best 
reflects your actual level of control and the standard 
practice within your industry. Additionally, industry- 
specific guidance developed by the California Registry, 
included as appendices to this reporting protocol, may 
provide additional guidance on choosing a criterion for 
determining management control. Table II.2.1 provides 
an illustration of the reporting responsibility under the 
management control reporting option.  
Financial control is the ability to dictate or direct the 
financial policies of an operation or facility with the 
ability to gain the economic rewards from activities of the 
operation or the facility. 
One or more of the following conditions establishes 
financial control:
• Wholly owning an operation, facility or source.
• Considering an operation to be, for the purposes of 

financial accounting, a group company or subsidiary, 
and consolidating its financial accounts in your 
organization’s financial statements.

• Governing the financial policies of a joint venture 
under a statute, agreement or contract.

reports, helps identify trends in emissions, and supports 
the establishment of baseline emissions. The consistent use 
of an approach to set your organizational boundary will 
also reduce the cost of future verifications.

II.2.3 Reporting Based on 
   Management Control
Management control can be defined in either operational 
or financial terms. When using management control to 
determine how to report GHG emissions associated with 
joint ventures and partnerships you should first select 
between either the financial or operational criterion, and 
consistently apply the definitions below in determining 
how to report these emissions. One or more conditions 
from those listed below can be used to establish your 
choice of control approach. If you determine you have 
control over a particular joint venture or partnership, you 
should report 100% of the significant emissions of that 
entity (all of its operations, facilities, and sources). If you 
determine you do not have control, you should not report 
any of the emissions associated with the entity. 
In most cases, financial control and operational control of 
an operation, facility or source reside with the same entity. 
The organization that has financial control typically also 
has operational control. Consequently, whether or not a 
joint venture or partnership is deemed to be controlled 
by your company, and as a result its emissions fall within 
your organizational reporting boundary, generally will not 
depend on which of the approaches of control you select.

Level of Control of  
facility/source 

Percent of GHGs to 
Report Under 
Financial Criterion

Percent of GHGs to 
Report Under 
Operational Criterion

Wholly owned 100% 100%

Partially owned with financial and operational 
control 

100% 100%

Partially owned with financial control; no 
operational control

100%    0%

Partially owned with operational control;  no 
financial control

   0% 100%

Not owned but have a capital or financial lease 100% 100%

Not owned but have an operating lease 0% 100%

Table II.2.1  Reporting Based on Management Control
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has operational control; a separate entity conducting the 
operation may implement its own operating policies. In 
such a case, neither partner would report.

Rationale for Choosing Management Control 
An important reason for choosing to report emissions 
based on management control is that when you control 
how an operation or a facility is managed you are 
able to control factors such as capital investment and 
technology choice, how energy is used, and the level of 
emissions generated. Thus, reporting emissions using 
the management control approach reflects your ability to 
implement actions that could reduce GHG emissions. This 
approach also helps you to monitor the performance of an 
operation, a facility, and the entity. Most criteria pollutant 
emission reduction programs, regulations, and trading 
systems are based on management control rather than 
equity ownership. When you have management control 
of an operation or a facility, you typically have greater 
access to the information and records needed to calculate 
and report emissions information, helping to minimize 
the administrative costs of maintaining a GHG emissions 
inventory.

Note: Management control is the default method 
used by CARROT to calculate emissions.

II.2.4 Reporting Based on  
  Equity Share
If you have facilities and operations in which your share 
of ownership ranges from 1% to 99%, you may choose to 
report on an equity share basis—either in addition to, or 
instead of, reporting based on management control. When 
reporting on an equity share basis, you should include the 
portion of the emissions from the facility or operations 
equal to your equity share of the total emissions. If 
more than one owner of a facility is a participant in the 
California Registry and one owner chooses to report based 
on equity share, then each participating owner must agree 
in advance to also report on an equity share basis. The 
collective accounting methodologies of multiple owners 
should ensure that all applicable emissions are reported 
and no double counting occurs in the reports. Participants 
will need to provide an attestation of their ownership 
share, prepared by either a verified legal or financial 
advisor. This document should identify all owners of the 
facilities, including their respective shares of ownership. 
Table II.2.2 provides an illustration of the reporting 
responsibility under the equity share reporting option.

• Retaining the rights to the majority of the economic 
benefits and/or financial risks from an operation or 
facility that is part of a joint venture or partnership 
(incorporated or unincorporated), however these 
rights are conveyed. These rights may be evident 
through the traditional conveyance of equity 
interest or working/participating interest or through 
nontraditional arrangements. The latter could include 
your organization casting the majority of votes at a 
meeting of the board of directors or having the right to 
appoint/remove a majority of the members of the board 
in the case of an incorporated joint venture.

Operational control is the authority to develop and 
carry out the operating policies or health, safety and 
environmental (HSE) policies of an operation or a facility.3

One or more of the following conditions establishes 
operational control:

• Wholly owning an operation, facility or source.

• Having the full authority to introduce and implement 
operational and health, safety and environmental 
policies. In many instances, the authority to introduce 
and implement operational and HSE policies is 
explicitly conveyed in the contractual or legal structure 
of the partnership or joint venture. While in most cases, 
holding an operator’s license is an indication of your 
organization’s authority to implement operational 
and HSE policies, this may not always be so. If your 
organization holds an operating license and you believe 
you do not have operational control, you will need to 
explicitly demonstrate that your authority to introduce 
operational and HSE policies is significantly limited or 
vested with a separate entity.

It should be noted that your organization need not be able 
to control all aspects of operations within a joint venture 
to have operational control. For instance, making decisions 
on major capital investments without the approval of other 
parties in a venture may be beyond the authority of the 
entity with operational control.

In the case of joint control, two entities each have 50% 
equity ownership and no stipulations exist to demonstrate 
that either organization has control of the financial or 
operating policies of the venture. If you have joint control 
over a facility and are using financial control as your 
control criterion, you should report a pro rata share of 
your emissions based on your economic interest in and/or 
benefit derived from the operation or activities at a facility.  
In this case, you would report 50% of the controlled 
entity’s emissions. If you are using operational control 
as your control criterion, it may be that neither partner 

3 GHG Protocol, 2004.
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Rationale for Choosing Equity Share
Setting organizational boundaries based on equity share 
reflects a commercial reality that entities profiting from a 
business activity typically have an interest in the operation 
of the activity. Consequently, ownership of GHG emissions 
could reasonably be based on the level of economic 
interest in the organization that generated the GHG 
emissions. In some instances, management control is not 
always the best measure of “control” or “influence” over a 
shared facility. Furthermore, with respect to risk, ultimate 
financial liability is distributed based on equity share. 
Thus, this approach could allow for a more complete 
coverage of liability and risk.

II.2.5 Choosing Both Management 
  Control and Equity Share 
  Reporting
Optimally, you should report your GHG emissions 
using both the management control and equity share 
approaches. Given the uncertainty of the exact nature 
of future GHG emissions trading or regulatory regimes, 
reporting using both methods will provide the greatest 
flexibility and maximum use of your emissions data in 
the future. 
Also, your choice of a geographic boundary for your 
report may be affected by the number and diversity 
of operations and facilities for which you have partial 
ownership and the method you select for accounting for 
those emissions. Thus, if you have partial ownership of 
multiple facilities, you should consider your approach to 
emissions reporting in light of both your geographic and 
organizational boundary alternatives.  Where you share 
ownership of operations or facilities, all owners will need 
to clarify who will report emissions.

II.2.6 Parent Companies, 
  Subsidiaries, and  
  Holding Companies
If your organization is a subsidiary of a corporation or 
other legally constituted body, you may join the California 
Registry if your parent organization is not already a 
member. The parent organization need not participate in 
the California Registry merely because one or more of its 
subsidiaries chooses to participate, but members that are 
subsidiaries must disclose their parent organization to the 
California Registry. 
However, if the parent organization later joins the 
California Registry, the parent would report emissions 
from all of its subsidiaries and subsidiaries would 
not be able to retain separate membership. Holding 
companies (corporations that are made up of several other 
corporations) would report following the management 
control approaches described above. If the holding 
company controls several subsidiaries, it would report the 
total emissions from each of its subsidiaries.

II.2.7 Partnerships and Joint 
  Ownership 
Situations may exist in which no party in your 
organization has sufficient management to claim 
responsibility for reporting. For example, in a Limited 
Liability Partnership (LLP), it is possible that no single 
entity would have a controlling or majority equity share. 
In such a case, the collective partners would come to 
a mutual agreement to divide the responsibilities for 
reporting GHG emissions to the California Registry and 
report accordingly. 
For some sectors such as the petroleum industry, it is 
common to have joint ownership with a single operator. 
Holding the operating license may not be a sufficient 
condition for being able to influence the operating policies 
of an entity or facility. Therefore, you should review all 
the conditions for management control listed above to 
determine what emissions you should report.

II.2.8 Leased Facilities/Vehicles   
  and Landlord/Tenant    
  Arrangements
Reporters shall account for and report emissions from 
leased facilities and vehicles according to the type of 
lease associated with the facility or source and the 
organizational boundary approach selected. This guidance 
applies to California Registry participants that rent office 
space (i.e., tenants), vehicles, and other facilities or sources 
(e.g., industrial equipment). 

Level of Ownership Percent of GHG 
Emissions
to Report

Wholly-owned 100%

Not wholly-owned, but 
controlled 

By equity share

Partially-owned, no control By equity share

Table II.2.2  Reporting Based on Equity Share
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There are two types of leases4:
• Finance or capital lease: If you have an asset under 

a finance or capital lease, the California Registry 
considers this asset to be wholly-owned by you. 

• Operating lease: If you have an asset under an 
operating lease, such as a building or vehicle, the 
California Registry considers this asset to be under 
your operational control but you do not have any 
financial risk or reward from owning the asset. 

The California Registry considers any lease that is not a 
finance or capital lease to be an operating lease. In most 
cases, operating leases cover rented office space and leased 
vehicles, whereas finance or capital leases are for large 
industrial equipment. 
Short-term rental agreements (e.g., daily car rentals) 
do not constitute financial or operational control, and 
therefore emissions from short-term rentals should not 
be included in your inventory. Emissions from short-term 
rental equipment may be reported optionally.

Reporting Emissions from Leased Assets
You shall account for and report emissions from a facility/
source under a finance or capital lease as though it were 
an asset wholly-owned and controlled by your company 
or organization, regardless of the organizational boundary 
approach selected. 
With respect to facilities/sources under an operating lease 
(e.g., most office space rentals and vehicle leases), the 
organizational boundary approach selected will determine 
whether reporting the asset’s associated emissions is 
required or optional. If the organizational boundary 
approach is either the equity share approach or the 
financial control criterion under the management control 
approach, then reporting the emissions from a facility/
source with an operating lease is optional. On the other 
hand, if you choose the operational control criterion under 
the management control approach then you are required 
to report emissions from assets for which you have an 
operating lease.
Please note that if you are defining your organizational 
boundaries using operational control and are reporting 
indirect emissions from electricity use in leased office 
space, you should only report "usable space" (i.e., the 
space that you have management control of and occupy). 
Usable space is calculated from the total "rentable space" 
minus "common space". Common space may include areas 
such as lobbies and restrooms. See Chapter 6, Section 
III.6.2 for more information.

Reporting Natural Gas Use for Leased Office Spaces
Organizations that lease buildings or office spaces that are 
not separately metered for natural gas use are not required 
to report the direct emissions associated with natural 
gas use. No member of the California Registry should 
report estimated direct emissions. All publicly reported 
direct emissions should be based on directly metered or 
measured data sources.
You may, however, choose to report estimated natural 
gas use optionally. If you wish to report your estimated 
natural gas use optionally, you may use CARROT's 
emission category: Optionally Reported - Subcategory: 
Estimated Natural Gas Usage. This feature allows you to use 
CARROT's built-in calculation tools, but classifies the data 
as optional.
Please note that if you are a building owner that occupies 
only part of a building’s usable space, you should report 
100% of the emissions from stationary combustion of 
natural gas for the entire building because you would have 
both operational and financial control of this emission 
source.
Table II.2.3 provides guidance on who is required to report 
emissions from leased assets for various emission sources 
under each control approach.

II.2.9 Accounting for Structural   
  Changes
Your emissions report should represent a “snapshot” of 
what your organization’s emission sources are at the end 
of each calendar year. Thus, when structural changes 
(e.g., mergers, acquisitions, divestitures, outsourcing, and 
insourcing) occur during the middle of the year, your 
emissions report should be calculated to reflect that change 
for the entire year, rather than only for the remainder of 
the reporting period after the structural change occurred. 
For example, if your organization acquires a company in 
June, you should report the emissions from that company 
for January – December, not June – December. Alternately, 
if your organization divests a company in June, you 
should not report any emissions from that company for 
the entire calendar year. 
If emission changes are due to organic growth or decline 
(building a new facility, shutting down a facility), you 
must report actual emissions associated with those 
operations. For instance, should you close a facility in 
September, you would report the emissions from January 
to its close.

4 Financial Accounting Standards Board, Statement of Financial 
Accounting Standards, No. 13.  Accounting for Leases. 1976.



18Part II Chapter 2

Who Reports

Reporting Criteria

Optionally
Reported
Emissions

Management Control

Equity Share Operational
Control

Financial 
Control

Electricity
Tenant
Landlord

Natural Gas

Tenant (if metered individually
for tenant’s space AND

tenant has control of use)

Landlord (if NOT metered
individually for tenant’s 

space)
HFCs

Tenant
Landlord

Mobile Emissions (cars, etc.)
Vehicle Renters 
(Company-rented)
Vehicle Lessors 
(Company-leased)
Vehicle Owners
(Company-owned 
Vehicles)
Owners of Personal 
Vehicles
(including personal 
vehicles used for 
business purposes)

Table II.2.3  Reporting Emissions from Leased Assets
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Example II.2.1 Companies with Ownership Divided 60%-40%
Company A has 60% ownership and management control, under both the financial and operational control 
criterion. Company B has 40% ownership of the facility, and does not have management control

Under either criterion for management control, Company A would report 100% of GHG emissions. It has 
financial control based on its 60% share and there are not other provisions that vest operational control with 
its minority partner.  Under equity share, Company A and Company B would report 60% and 40% of GHG 
emissions respectively, based on their share of ownership and voting interest.

Example II.2.2 Companies with Ownership Divided 60%-40% and  
     Voting Interests Divided 45%-55%
Company A has 60% ownership of the facility and a 45% voting interest. Company B has 40% ownership of the 
facility and a 55% voting interest. Company B is also explicitly named as the operator and has the authority to 
implement its operational and HSE policies. Company B has management control (according to both the financial 
and operational criteria).  

Under management control (either financial or operational criterion), Company B would report 100% of GHG 
emissions and Company A would report none, because Company B has a majority voting interest.  Under 
equity share, Company A would report 60% of GHG emissions and Company B would report 40%, based on 
ownership share.

Participant Facility
Management Control

Equity Share
ReportingFinancial 

Reporting
Operational 
Reporting

Company A 60% ownership & 45% voting 
interest

0% 0% 60%

Company B 40% ownership & 55% voting 
interest

100% 100% 40%

Participant Facility
Management Control

Equity Share
ReportingFinancial 

Reporting
Operational 
Reporting

Company A 60% ownership & voting interest 100% 100% 60%

Company B 40% ownership & voting interest 0% 0% 40%

II.2.10 Examples: Management Control vs. Equity Share Reporting

The following examples are provided to assist you as you determine whether to report using the management control or 
the equity share basis. Remember, although these examples are provided for individual facilities, you should choose both 
approaches or either the management control or the equity share approach for your report in its entirety.



Example II.2.3 Two Companies with 50% Ownership Each
Company A and Company B each have 50% ownership of the facility. Company B has the authority to implement 
its operational and HSE policies, but all significant capital decisions require approval of both Company A and 
Company B. Each reports 50% of GHG emissions under the financial criterion of management control and equity 
share. Under the operational criteria of management control, Company B reports 100% of the facility’s emissions 
while Company A reports 0%.

Example II.2.4 Three Companies with Ownership Divided 55%-30%-15%

Company A has 55% ownership of the facility, Company B has 30% ownership of the facility, and Company C 
has 15% ownership. The majority owner has the authority to implement its operational and HSE policies. 

Under either criterion of management control, Company A would report 100% of GHG emissions because it 
holds a majority interest in the control of the facility, and Companies B and C would report no emissions.  Under 
equity share, each company would report according to its equity share of ownership and voting interests.

Participant Facility
Management Control

Equity Share
ReportingFinancial 

Reporting
Operational 
Reporting

Company A 55% ownership & voting interest 100% 100% 55%

Company B 30% ownership & voting interest 0% 0% 30%

Company C 15% ownership & voting interest 0% 0% 15%

Participant Facility
Management Control

Equity Share
ReportingFinancial 

Reporting
Operational 
Reporting

Company A 50% ownership & voting interest 50% 0% 50%

Company B 50% ownership & voting interest 50% 100% 50%
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Chapter 3 Operational Boundaries:  Required Direct and Indirect Emissions

The next step in compiling your GHG emissions report 
is to divide your emission sources into emission source 
categories. Emission sources produce either direct or 
indirect emissions. 
Direct emissions are those emissions from sources that 
are owned or controlled by your organization. You must 
report all of your direct emissions. These emissions 
originate from: 
• Mobile combustion sources (e.g., from cars, trucks, 

rail, air, and other transport) owned or leased by your 
organization and used for moving raw materials, 
finished products, supplies, or people; 

• Stationary combustion sources used for the production 
of electricity, steam, or district heating and cooling; 

• Process emissions that occur during the production of 
cement, adipic acid, and ammonia, as well as emissions 
from agricultural processes; and

• Fugitive sources, for example methane leaks from 
pipeline systems or leaks of HFCs from air conditioning 
systems. 

Indirect emissions are emissions that occur because of 
your organization’s actions, but are produced by sources 
owned or controlled by another entity.1 You should 
report all of your company’s indirect emissions from the 
following sources:
• Purchased and consumed electricity; 
• Purchased and consumed steam; and
• Purchased and consumed district heating or cooling. 
You are also encouraged, but not required, to report 
indirect GHGs from other activities of your organization 
that produce emissions, but do not fall within your 
organizational boundary. This could include, for instance, 
employee commuting and business travel, off-site waste 
disposal, and other emissions resulting from your demand 
for goods and services each year. The California Registry 
currently provides limited guidance for estimating 
emissions from these optional indirect sources, but 
identifies some existing tools to help you in this process. 
More information is available in Chapter 11. 

II.3.1 Double Counting Direct and 
  Indirect Emissions 
The California Registry recognizes that a company 
accounting for its indirect emissions may double count the 
direct emissions from a separate entity. For example, the 
indirect emissions from electricity use in a participant’s 
inventory double counts the direct emissions from the 
electricity generator that produced the participant’s 
power. The California Registry requires participants to 
inventory both direct and indirect emissions to create a 
comprehensive emissions profile of the entity. This yields 
a complete picture of the emissions produced by sources 
owned or controlled by the participant and the emissions 
produced as a consequence of the participant’s activities. 
The California Registry strives to avoid confusion by 
requiring participants to report direct and indirect 
emissions separately. 
Double counting direct and indirect emissions does 
not misrepresent a company’s emission profile. It 
only impacts a company in terms of how the reported 
information is used. For instance, emissions regulatory 
regimes could impose limits on emissions that apply to 
direct or indirect emissions.1

1 The GHG Protocol, 2004.
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Who should read Chapter 3:
Chapter 3 applies to all participants.

What you will find in Chapter 3:
This chapter provides guidance on determining 
what direct and indirect GHG emissions your 
organization must report to the California Registry. 

Information you will need:
You will need information about the size and nature 
of GHG-emitting operations throughout your 
organization in order to determine which emissions 
are directly and which are indirectly caused by your 
organization. 

Cross-References:
It will be useful to consider your geographical and 
organizational boundaries addressed in Chapters 
1 and 2, and de minimis and significant emissions 
addressed in Chapter 5. 
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Chapter 4 Establishing and Updating a Baseline

II.4.1 Establishing Your Baseline
A baseline is a datum or reference point against which 
to measure GHG emissions increases and decreases 
over time. Baselines are used in a regulatory context 
to establish a clear threshold for compliance and non-
compliance. Setting a baseline also allows participants 
to scale structural changes to their organization back to 
a benchmark emission profile. This aspect of baselines is 
called “normalization”. For example, as explained below, 
an acquisition of a company could dramatically increase 
a participant’s emissions relative to previous reporting 
years. To account for the impact on its emissions profile 
due to acquisition, a participant would adjust its baseline 
to incorporate the additional emissions associated with 
the acquired company, thereby showing that the change 
in emissions occurred because of structural changes.
Participants select their baseline according to the 
year that best represents their standard emissions 
profile. In the context of the California Registry, a 
baseline is a “base year” that serves as a benchmark 

to compare emissions produced by an entity over time. 
The baseline is adjusted to reflect structural changes in 
your organization.1 A baseline may also change if there 
are fundamental changes in generally accepted GHG 
emissions accounting methodologies.
Although the California Registry strongly encourages 
participants to set a baseline, you are not required to do 
so. However, if you choose not to establish a baseline, 
reviewers of your emission trend might compare 
successive reporting years back to your first year of 
reporting, regardless of whether it is indicative of your 
current structure or operating conditions. 
A participant may begin reporting emissions to the 
California Registry for any year from 1990 forward; 
likewise it can establish as its baseline any reporting 
year from 1990 forward. After establishing a baseline 
participants should report verified emissions results for 
each subsequent year. If an organization’s participation in 
the California Registry lapses temporarily, it must report 
emissions for all intervening years upon renewing its 
participation or establish a new baseline. If its boundaries 
do not change significantly, the baseline will remain fixed 
over time.

II.4.2 Rationale for Setting a 
   Baseline
There are several issues to consider when deciding 
whether to establish a baseline, including: 
• Data certainty – do you have sufficient data to verify 

your emissions against the requirements in the General 
Reporting Protocol for the baseline year?

• Comparable organizational structure – is your 
organization sufficiently comparable in its composition 
and structure to support a meaningful comparison with 
the baseline year? 

• Relative emission levels – which year minimizes 
or maximizes your emissions relative to most recent 
levels, and what are the benefits of doing so? 

Your baseline should not be adjusted for the organic 
growth or decline of your organization. Organic growth 
or decline refers to the increase or decrease in production 
output, changes in product mix, plant closures, and the 
opening of new plants that are not the result of changes in 
the structure of the participant’s organization or the result 
of shifting operations into or out of California or the U.S. 

1 In the GRP, baselines refer strictly to entity-level baselines. The GRP 
does not provide guidance on setting project-level baselines. Participants 
should refer to the California Registry project protocols for direction on 
this activity.

Who should read Chapter 4:
Chapter 4 applies to all participants. 

What you will find in Chapter 4:
This chapter considers the options and requirements 
for determining your organization’s baseline.

Information you will need:
You will need information that will help you 
determine the basis for selecting a baseline year, 
such as historic emissions data to determine the 
earliest year (back to 1990) for which you can 
assemble the required emissions data to complete 
an emissions report. You will also need to consider 
any information, if applicable, describing new 
or recent mergers and acquisitions, divestitures, 
outsourcing and insourcing of services, and other 
changes to your organization affecting your total 
emissions. 

Cross-References:
You will need to refer to all applicable chapters 
relating to quantifying your emissions (Chapters 
5-11) in determining your baseline. 
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Many organizations experience growth and thus their 
total absolute emissions will increase from year to year, 
regardless of their organization’s operational efficiency. 
Such organizations, in addition to reporting their total 
emissions, may also elect to report an efficiency metric, 
that measures GHG emissions per unit of performance or 
output compared to the baseline ratio (e.g., CO2/ft2 of office 
space, CO2/customer, CO2/kWh, CO2/$ of revenue, etc.) A 
list of industry-specific metrics is provided in Appendix F.

II.4.3 Updating Your Baseline 
Conditions for Updating Your Baseline
The purpose of a baseline is to compare your 
organization’s emission levels from a point in the past. 
To allow for this comparison, you must have comparable 
boundaries over time. If your organization’s boundaries 
change with time, you will need to adjust baseline 
emissions to permit accurate comparison.2 This Protocol 
identifies six circumstances that would require you to 
update your baseline:
Structural Changes in Your Organization
1. Mergers and acquisitions
2. Divestitures 
3. Outsourcing – contracting activities to outside parties 

that were previously conducted internally 
4. Insourcing – conducting activities internally that were 

previously contracted to outside parties 
Shifting of Emissions Sources
5. A shift in the location of an emission source (e.g., due 

to relocating operations into or out of the U.S. or the 
State of California, depending on your geographic 
boundaries)

Improved GHG Accounting Methodologies
6. Fundamental changes in generally accepted GHG 

emissions accounting methodologies (e.g., significant 
changes in emission factors or understanding of global 
warming potential). Please note that you do not need 
to update your baseline due to changes in electricity 
emission factors (e.g., switching from eGRID emission 
factors to utility-specific emission factors or changes in 
the electricity emission factors between reporting years, 
as these emission factors are expected to change from 
year to year based on the power mix for your region)

All required sources of direct and indirect emissions must 
be included in a participant’s entity-wide baseline for 
reporting and adjustment purposes. However, participants 
identify and account for direct and indirect emissions 
separately. Thus, participants may consider tracking both 
types of emissions separately in terms of a baseline. Both 
direct and indirect emission baselines are meaningful for 
the purposes of the California Registry. 

Threshold for Updating a Baseline
For many organizations – particularly large ones – 
mergers, acquisitions, and divestitures, as well as the other 
listed organizational changes, are common occurrences. 
Rather than requiring baseline adjustments whenever any 
changes occur in your organization, however insignificant, 
you need only adjust your baseline whenever you estimate 
that the cumulative effect of such changes affects your 
organization’s total reported emissions by plus or minus 
10% relative to the baseline. You may adjust your baseline 
every year, if you wish. You do not need to adjust your 
baseline when emissions change by plus or minus 10% at 
any individual facility unless this facility-level change also 
affects your total entity emissions by plus or minus 10%.
In some situations, year-to-year changes to total 
emissions resulting from structural or other changes to 
your organization may fall below the 10% threshold for 
updating your baseline. You will need to update your 
baseline if and when the cumulative effect is greater than 
10%. An example of cumulative changes to total emissions 
is provided in Example II.4.7. 
When you specify a baseline, for every year after the 
baseline year, your verifier will also need to verify that 
your total emissions have not changed by more than 10% 
from the baseline due to any cause except organic growth. 
This is intended to provide a check that you are correctly 
tracking and reporting the emissions associated with your 
organization’s structure.

Options for Updating a Baseline
For members who have chosen to set a baseline year and 
who have surpassed the threshold for updating their 
baseline (plus or minus 10%), there are a few options 
to consider. You could 1) remove the baseline year and 
continue to report with no set baseline, 2) remove the 
baseline year and choose the current year as a new 
baseline year, or 3) update the baseline year to reflect 
the cumulative change to your organization. This would 
require updating and re-verifying all intervening years as 
well.

Timing for Updating a Baseline
When significant structural changes occur during the 
middle of the year that trigger a baseline update, your 
baseline should be recalculated for the entire year, rather 
than only for the remainder of the reporting period 
after the structural change occurred. For example, if 
your organization acquires a company in June, then the 
emissions associated with the acquisition starting from 
January 1 of the baseline year should be added to your 
baseline, not just the emissions from June – December. 
Similarly, all years following the baseline year, including 

2 Participants also have the option to change their baseline at their 
discretion.
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the current year emissions (the year that the structural 
changes occur) should be recalculated for the entire year 
to maintain consistency with the baseline recalculation.

Updating a Baseline for Facilities That Did Not 
Exist in the Baseline Year
Baseline emissions are not recalculated if your 
organization makes an acquisition of (or insources) 
operations that did not exist in its baseline year. There 
should only be a recalculation of historic data back to 
the year in which the acquisition came into existence. 
For instance, if your baseline is 2004 and you acquire a 
facility in 2008 that began operations in 2006, you would 
revise your 2006 and 2007 emissions reports to add the 
associated emissions. However, you would not adjust 
your 2004 baseline. The same applies to cases where your 
organization divests (or outsources) operations that did 
not exist in the baseline year. 



25Part II Chapter 4

Example II.4.1 Mergers and Acquisitions 
Your organization merges with Mergitrex, raising your total GHG emissions by over 10%. 

Adjust your baseline emissions to include Mergitrex’s baseline emissions (provided Mergitrex existed in your 
baseline year). If Mergitrex did not exist in the baseline year, do not adjust your baseline emissions. If your merger 
with Mergitrex led to less than a 10% increase in GHG emissions, do not adjust your baseline emissions unless 
the acquisition, when combined with other non-organic changes to the organization, changes your annual 
emissions by more than 10%.

If Mergitrex does not have sufficient data to establish baseline emissions for your organizations baseline year, 
you will need to select a new baseline year for which both companies have sufficient data to allow the baseline 
emissions to be verified.

Example II.4.2 Divestitures 
Your organization divests three divisions over the second, third, and fourth reporting years. Each of these 
divisions account for 4% of your GHG emissions, for a 12% total reduction in emissions by year four.

Because the cumulative effect of these divestitures reduces your company’s emissions by more than 10% in year 
four, you will need to adjust your baseline by subtracting the emissions of the three divisions from those reported 
during your baseline year and adjust the baseline accordingly. 
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Example II.4.3 Outsourcing
Your organization contracts out activities previously included in your baseline.
If your organization contracts out activities previously included in its baseline inventory, you should treat these 
activities similar to a divestiture. Emissions associated with the outsourced activity should now be reported as 
optional emissions and subtracted from the baseline emissions. If this shift affects your emissions by more than 
10%, you should adjust your baseline. There is no need to adjust your baseline for outsourcing of activities that 
did not exist during your baseline year. As part of your annual GHG emissions reporting, you will attest that your 
organization has not outsourced any emissions, or, if you have, that these emissions have been subtracted from 
your baseline or that they fall below the minimal level.

Example II.4.4 Insourcing
Your organization begins to conduct business activities not previously included in its baseline inventory.
Insourcing is the converse of outsourcing. You should treat these activities as an acquisition. Emissions associated 
with the insourced activity should be reported as direct or indirect depending on the owner of the emissions and 
not included with optional emissions. If this shift affects your emissions by more than 10%, you should adjust your 
baseline. You should not adjust the baseline for insourcing of activities that began after your baseline year.

Example II.4.5 Shifting the Location of Emissions Sources
Your organization moves operations out of or into California or the U.S.
If you shift operations outside of California, which reduces the sum of your direct and indirect emissions by 10% 
or more, subtract the emissions of the shifted operations from your baseline. Shifts of operations into California of 
10% or more should be addressed by increasing your baseline to include emissions from those operations. A U.S. 
baseline should be adjusted similarly for shifts of operations outside or into the U.S. Where you identify leakage 
or shifting of emissions—where reducing emissions at one location leads to an increase of emissions at another 
location—because of shifts in the location of your emission sources, you should document the estimated impacts 
in your annual movement report.

Example II.4.6 Change in Emissions Accounting Methodologies
Your organization employs a new methodology that is approved by the California Registry.
Your baseline emissions should be recalculated for any changes in calculation methodologies if such changes will 
alter your total emissions in the current reporting year more than 10%. This ensures a comparative time-series of 
emission estimates.



Example II.4.7 Cumulative Changes to Total Emissions
Your organization acquires three companies over three years, raising your GHG emissions by 12%.

Your company acquires Reyes Rockets, Sierra Spaceworks, and Trinity Telescopes in reporting years two, three, 
and four representing GHG emission increases of 3%, 5%, and 4%, respectively. While these acquisitions 
individually represent less than the required 10% increase for a baseline adjustment, they amount to a 12% 
cumulative increase in total emissions. Thus, you would be required to update your baseline in year four 
(assuming each company existed in your baseline year). 

27Part II Chapter 6Chapter 4
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Part III Quantifying Your Emissions

Having determined your geographic, organizational, 
and operational boundaries and your emission baseline 
(if you choose to have one), you are ready to begin 
estimating your organization’s overall emissions. For 
many participants, the only significant emissions of 
GHGs you will have to report are indirect emissions from 
the purchase and consumption of electricity. Thus, this 
Protocol begins its series of emissions estimation methods 
with indirect emissions from electricity consumption. 
Next, it provides guidance for the next most common 
emission sources for participants: direct emissions from 
mobile sources. The following chapters provide guidance 
on calculating emissions from other required sources and 
optional sources.
Part III provides you with the technical methodologies 
needed to quantify the GHG emissions you will be 
reporting to the California Registry. 
Chapter 5 provides an explanation of de minimis and 
significant emissions. De minimis emissions represent a 
quantity of GHG emissions from one or more sources and 
one or more gases, which, when summed, equal less than 
5% of your organization’s total emissions. 
Chapters 6 though 11 provide estimation methods for the 
following categories of emissions: 
• Chapter 6 – Indirect Emissions from Grid-Delivered 

Electricity Use 
• Chapter 7 – Direct Emissions from Mobile Combustion
• Chapter 8 – Direct Emissions from Stationary 

Combustion
• Chapter 9 – Indirect Emissions from Imported Steam, 

District Heating or Cooling and Electricity from a Co-
Generation Plant 

• Chapter 10 – Direct Emissions from Manufacturing 
Processes

• Chapter 11 – Direct Fugitive Emissions
Chapter 12 provides guidance on efficiency metrics and 
reporting emissions outside of your entity’s influence, 
which the California Registry considers Optional Reporting. 
 



29Part III Chapter 5

Chapter 5 De Minimis Emissions and Significance

The rules, methodologies, and standards in this Protocol 
are designed to support the reporting of GHG emissions 
in a manner that minimizes the reporting burden and 
maximizes the benefit of standardized GHG emissions data. 

III.5.1 Understanding De minimis 
   and Significant Emissions
For the purposes of this Protocol, de minimis emissions 
are a quantity of GHG emissions from any combination 
of sources and/or gases, which, when summed equal less 
than 5% of your organization’s total emissions. Significant 
emissions are any emissions of GHGs that are not de 
minimis in quantity when summed across all sources of 
your organization.
For many participants, identifying and quantifying all 
of their GHG emissions according to the methodologies 
presented in this Protocol would be unduly burdensome 
and not cost-effective. Some participants may operate 
hundreds, if not thousands, of small facilities where 
the known emissions—including, for example, indirect 
emissions from electricity consumption or direct emissions 
from motor vehicle operation—are a small fraction of 

larger emissions sources from industrial activities. To 
reduce the reporting burden, the California Registry 
requires that entities calculate at least 95% of their 
emissions according to the Protocol's methodologies. Thus, 
if necessary, up to 5% of emissions can be classified and 
reported as de minimis. However, the California Registry 
strongly encourages entities to report 100% of their 
emissions according to the methodologies laid out in the 
Protocol when possible.  

III.5.2 Rationale for Calculating 
   De Minimis Emissions 
You must identify and report all sources of emissions in 
your inventory. For significant sources, you must calculate 
these emissions using required methodologies. For 
insignificant sources (i.e., potential de minimis sources), 
you may use a rough, upper bounds estimate to determine 
the amount of emissions that are de minimis. In the first 
year, you need to identify what sources fall into the de 
minimis pool and their estimated total emissions. This 
information must be disclosed in your emissions report, 
and reviewed and accepted by your verifier. In subsequent 
years, if these emissions do not change significantly, you 
can hold these assumptions constant and your verifier may 
not need to re-examine your estimates. However, you must 
continue to report your de minimis sources in CARROT 
each year.
For example, a participant estimates they emit about 1,000 
metric tons of CO2 each year. Most of these emissions come 
from an on-site heating and cooling system that services 
their buildings. In addition, this participant also has one 
company car that is driven about 20,000 miles each year. 
This participant estimates that between 800 and 1,000 
gallons of gasoline are consumed by this car each year. 
Taking the upper estimate of 1,000 gallons, the participant 
calculates the emissions from this source as 8.8 metric tons 
of CO2/year, and finds that this amount falls below the de 
minimis threshold of 5% or 50 tons CO2/year. 
The participant can report this emission source as de 
minimis in CARROT and provide this estimation to the 
verifier, along with vehicle records showing the actual 
miles traveled of the car. In subsequent years, where 
the operation patterns do not change significantly, the 
participant can continue to declare the emissions from 
this source de minimis, and will need to re-calculate this 
information only every three years.
You may use alternative methods to demonstrate that 
emissions are de minimis. For example, if your emissions 

Who should read Chapter 5: 
Chapter 5 applies to all participants. 

What you will find in Chapter 5: 
This chapter provides guidance on determining 
what emissions are significant, what emissions 
can be classified as de minimis, and estimating de 
minimis emissions. 

Information you will need: 
You will need information about the size and 
nature of GHG-emitting operations throughout 
your organization, particularly to be able to identify 
emissions sources that would amount to less than 
5% of your company’s total emissions.

Cross-References: 
It will be useful to consider your geographical and 
organizational boundaries addressed in Chapters 
1 and 2, respectively, operational boundaries 
considered in Chapter 3, and all relevant 
quantification issues raised in Chapters 6-11. 
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come only from electricity and fuel consumption, it would 
be sufficient to show that the emission factors for methane  
and nitrous oxide, when multiplied by their global 
warming potentials and added together, are less than 5% 
of the corresponding emission factor for carbon dioxide. 
Assuming you deemed no other type of emissions to be 
de minimis, the total de minimis emissions would be less 
than the 5% threshold. You should base your de minimis 
assumptions on the IPCC ‘s Second Assessment Report 
(SAR) global warming potential values.
Your estimations and assumptions in calculating your 
de minimis emissions will need to be disclosed in your 
emissions report and provided to and verified by your 
verifier. If your operations do not change significantly from 
year to year, you will only need to re-calculate and have 
verified your de minimis emissions every three years. 

III.5.3 Identifying De Minimis 
   Emissions
The sources and gases that will be de minimis will vary 
from participant to participant. For example, fugitive 
GHG emissions may be de minimis for many participants 
but will likely be significant for participants involved 
in the transportation and distribution of natural gas. 
Similarly, many participants may choose to select non-CO2 
gases as de minimis since non-CO2 gas emissions are not 
significant for many operations.  
As demonstrated in the examples on the following pages, 
you have some discretion in identifying sources as de 
minimis. As Examples III.5.1 and III.5.2 demonstrate, there 
may be instances where you identify multiple sources 
as de minimis, which, when added together, equal less 
than 5% of your emissions. Example III.5.3 illustrates 
how emissions of different kinds of gases can also be 
considered de minimis if their combined total is less than 
5% of your overall emissions. 

III.5.4 Using CARROT to Document 
   De Minimis Emissions
CARROT helps you to calculate and track your de minimis 
emissions over time. In the first year you report using 
CARROT, you will enter information to calculate all of 
your emissions. Once you have reported your inventory, 
you can designate any combination of individual sources 
or gases as de minimis. CARROT will then track this 
information for you, and report it in a category separate 
from the rest of your emissions.
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Example III.5.1 All Small Sources are De Minimis
Your company intends to report GHG emissions from seven sources (A through G). You have calculated your total 
GHG inventory (including de minimis emissions) to determine the 5% threshold. Your total emissions inventory 
from all seven sources is 100,000 metric tons CO2e. Therefore, the 5% de minimis threshold is 5,000 metric tons 
CO2e. This means that you can decide which 5,000 metric tons of emissions you want to classify as de minimis.

The sum of the GHG emissions from Source A, Source B, and Source C is equal to 5% of your company’s total 
emissions or 5,000 metric tons. As a result, you may choose to report emissions from Source A, Source B, and 
Source C as de minimis sources. Note, however, that each source is the sum of all GHGs emitted for that source. 
For example, Source C is a combination of 1,350 metric tons CO2 and 650 metric tons of  
CO2 e from methane, for a total of 2,000 metric tons of CO2e.
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III.5.5 Examples: Determining De Minimis
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Example III.5.2 Choosing Between Small Sources for De Minimis
Your company intends to report GHG emissions from 6 sources. You have estimated that your total GHG 
emissions inventory from all 6 sources, including de minimis sources, is 200,000 metric tons of CO2e. Therefore, 
your 5% threshold is 10,000 metric tons of CO2e. You have three sources, Source A, Source B, and Source C, 
that are each below the 5% threshold. However, you will need to select a combination of sources that, when 
added together, are less than or equal to the 5% threshold. For example, you may choose to classify Source A 
and Source B as de minimis. Likewise, you could also choose to classify only Source C as de minimis.

Example III.5.3 Different Sources of CO2 and CH4 Emissions are De Minimis
Your company plans to report both carbon dioxide and methane emissions from four sources. You have estimated 
your total GHG emissions from all four sources at 100,000 metric tons of CO2e. The emissions from the four 
sources are as follows:

3 4 % 
3 3 % 

S o u r c e C 
9, 0 00  MT 

CO 2 e 

S o u r c e D 
5 0 ,00 0  MT 

CO 2 e 

S o u r c e E 
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CO 2 e 

S o u r c e  F 
6 6 ,00 0  MT 

CO 2 e 

4 . 5 % 

2 5 % 

1 . 5 % 

2 % S o u r c e  A 
4, 0 00 

S o u r c e B 
3, 0 00 

5, 0 00 

1 0 ,0 0 

1 5 ,00 0 

Source CO2 Emissions 
(metric tons)

CH4 Emissions 
(metric tons CO2e)

Total Source Emissions
(metric tons CO2e)

Source 1 39,900 100 40,000

Source 2 29,900 100 30,000

Source 3 19,900 100 20,000

Source 4 3,000 7,000 10,000

Total 100,000

De Minimis Threshold 5,000
De minimis emissions =  3,300     Significant emissions = 96,700
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Chapter 6 Indirect Emissions from Electricity Use

III.6.1 Calculating Indirect 
    Emissions from Electricity Use
Nearly all companies are likely to have some indirect 
emissions associated with the purchase and use of 
electricity. In some cases, indirect emissions from 
electricity use may be the only GHG emissions that 
a company will have to report. To calculate indirect 
emissions from electricity use, you should follow this 
simple five-step process:
1. Determine your annual electricity use in each 

applicable state or region where you have operations;
2. Select the appropriate electricity emission factors that 

apply to the electricity source used;
3. Determine your total annual emissions in metric tons;
4. Convert non-CO2 gases to carbon dioxide equivalent 

(CO2e); and
5. Total the sum of all CO2 and CO2e gases emitted from 

electricity use.
The generation of electricity through the combustion of 
fossil fuels typically yields carbon dioxide and, to a much 
smaller extent, nitrous oxide and methane. This Protocol 
provides annual emission factors for all three.

Step 1: Determine annual electricity consumption.

Reporting indirect emissions from electricity consumption 
begins with determining annual electricity use. The 
preferred method for establishing annual electricity use 
relies on the energy use information provided by the 
electric utility company. A participant’s monthly utility 
bills contain the number of kilowatt-hours consumed. 
A kilowatt-hour (kWh) is a measure of the energy used 
by electric loads, such as lights, office equipment, air 
conditioning or machinery.
Depending on the organization of your company and its 
facilities, you may need to aggregate multiple electricity 
bills. Collect your monthly bills and record the kilowatt-
hours consumed each month. Then, add together your 
total kWh per state for the year. 
If your electric bill does not begin or end exactly on 
January 1 and December 31, but spans two calendar years, 
you must pro-rate your electricity use to properly quantify 
the emissions for the calendar year being reported; refer to 
Equation III.6a.

Equation
III.6a

Monthly Electricity Use

Electricity  
Use
(kWh)

= (
Electricity 
Use (kWh) in 
Period Billed

÷ 

Number of 
Days in 
Period 
Billed 

) x
Number of 
Days of Bill 
Period 

To calculate your emissions for January from an electric 
bill spanning December and January, first, divide your 
total kilowatt-hours used by the number of days in your 
billing cycle. Then, calculate the number of days from your 
bill that fall in January. Multiply the electricity use per day 
by the number of days in January. 
If an organization is unable to obtain energy use 
information from the utility, the California Registry offers 
three alternative methodologies for estimating energy 
consumption. Instructions for following these approaches 
are provided in Section III.6.2.

Step 2: Select electricity emission factors applicable 
to the area where the energy was consumed. 

An electric grid emission factor represents the amount of 
GHGs emitted per unit of electricity consumed from the 
electricity transmission and distribution system, and is 
reported in pounds per kilowatt-hour or megawatt-hour (lbs/
kWh or /MWh). However, as a practical matter it is often very 
difficult to determine the exact fuel source for your electricity. 

Who should read Chapter 6:
Chapter 6 applies to all participants. Any 
organization that purchases and consumes 
electricity from an electric utility should complete 
this chapter. 

What you will find in Chapter 6:
This chapter provides guidance on calculating your 
indirect emissions from electricity consumption. 

Information you will need:
Organizations will simply need to refer to monthly 
utility electricity bills for information about 
electricity consumed. 

Cross-References:
This chapter may be useful in completing Chapter 
9 on quantifying indirect emissions from co-
generation, steam or district heating and cooling. 
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Thus, regional/power pool emission factors for electricity 
consumption can be used to determine emissions based on 
electricity consumed. If you can obtain verified emission 
factors specific to the supplier of your electricity, you are 
encouraged to use those factors in calculating your indirect 
emissions from electricity generation. If your electricity 
provider reports an electricity delivery metric under the 
California Registry’s Power/Utility Protocol, you may use this 
factor to determine your emissions, as it is more accurate than 
the default regional factor. Utility-specific emission factors 
are available in the Members-Only section of the California 
Registry website and through your utility's Power/Utility 
Protocol report in CARROT.
This Protocol provides power pool-based carbon dioxide, 
methane, and nitrous oxide emission factors from the U.S. 
EPA’s eGRID database (see Figure III.6.1), which are provided 
in Appendix C, Table C.2. These are updated in the Protocol 
and the California Registry’s reporting tool, CARROT, as 
often as they are updated by eGRID.

To look up your eGRID subregion using your zip code, 
please visit U.S. EPA’s “Power Profiler” tool at www.epa.
gov/cleanenergy/energy-and-you/how-clean.html.
Fuel used to generate electricity varies from year to 
year, so emission factors also fluctuate. When possible, 
you should use emission factors that correspond to the 
calendar year of data you are reporting. CO2, CH4, and 
N2O emission factors for historical years are available in 
Appendix E. If emission factors are not available for the 
year you are reporting, use the most recently published 
figures. 

U.S. EPA Emissions and Generation  
Resource Integrated Database (eGRID)
The Emissions & Generation Resource Integrated 
Database (eGRID) provides information on the air 
quality attributes of almost all the electric power 
generated in the United States. eGRID provides 
search options, including information for individual 
power plants, generating companies, states, and 
regions of the power grid. eGRID integrates 24 
different federal data sources on power plants 
and power companies, from three different 
federal agencies: EPA, the Energy Information 
Administration (EIA), and the Federal Energy 
Regulatory Commission (FERC). Emissions data from 
EPA are combined with generation data from EIA to 
produce values like pounds per megawatt-hour (lbs/
MWh) of emissions, which allows direct comparison 
of the environmental attributes of electricity 
generation. eGRID also provides aggregated data 
to facilitate comparison by company, state or power 
grid region. eGRID’s data encompasses more than 
4,700 power plants and nearly 2,000 generating 
companies. eGRID also documents power flows and 
industry structural changes. 
www.epa.gov/cleanenergy/egrid/index.htm.

Figure III.6.1 eGRID Subregions

Source: eGRID2007 Version 1.1, December 2008 (Year 2005 data).
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Step 3: Determine total annual emissions and 
convert to metric tons.

Multiply your electricity use in kilowatt-hours from Step 
1 by the emission factors for CO2, CH4, and N2O from Step 
2. To convert pounds into metric tons, divide the total by 
2204.62 lbs/metric ton. (See Equation III.6b.) Repeat this 
step for each region in which you purchased electricity.

Equation
III.6b

Total Emissions from Indirect Electricity Use

Total CO2 
Emissions
(metric tons)

= Electricity 
Use (kWh)

x
Electricity 
Emission Factor 
(lbs CO2/kWh)

÷ 2,204.62
lbs/metric ton

Total CH4 
Emissions
(metric tons)

= Electricity 
Use (kWh)

x
Electricity 
Emission Factor 
(lbs CH4/kWh)

÷ 2,204.62
lbs/metric ton

Total N2O 
Emissions
(metric tons)

= Electricity 
Use (kWh)

x
Electricity 
Emission Factor 
(lbs N2O/kWh)

÷ 2,204.62
lbs/metric ton

Step 4: Convert non-CO2 emissions to CO2e and sum 
the total.

To incorporate non-CO2 gases into your GHG emissions 
inventory, the mass estimates of these gases will need to 
be converted to CO2 equivalent. To do this, multiply the 
non-CO2 GHG emissions in units of mass by its global 
warming potential (GWP). Table C.1 in Appendix C lists 
the 100-year GWPs to be used to express emissions on a 
CO2 equivalent basis. Equation III.6c shows the calculation 
to determine CO2e from the total mass of a given non-CO2 
GHG using the GWPs published by the IPCC in its Second 
Assessment Report (SAR, 1996). If you use CARROT to 
calculate your emissions, it will automatically perform this 
calculation for you. Sum your CO2 + CO2e emissions (see 
Equation III.6d).

Equation
III.6d

Total GHG Emissions from Electricity Use

Total CO2e 
Emissions 
(metric tons)

= Total CO2 Emissions 
(metric tons) + Total CO2e Emissions 

(metric tons)

III.6.2 Alternate Methods to 
    Estimate Electricity Use

Some organizations have difficulty reporting their indirect 
emissions from purchased electricity because their 
electricity use is not separately metered. As previously 
mentioned, these organizations must still calculate and 
report their estimated indirect emissions. To calculate their 
electricity use, such organizations have four options:
 1. Estimate energy use based on a participant’s share  
      (percent of square footage) of the building in which  
  they are using energy and the building’s total   
  annual electricity consumption.

 2. Estimate energy use based on an energy audit. 
 3. For office space in California only, estimate energy  
  use based on square footage and the average  
      annual electricity intensity in your service territory.
 4. Estimate energy use based on square footage   
  and average electricity intensity of comparable   
  facilities.
Reporters who cannot obtain actual electricity meter 
readings should clearly indicate, both to their verifier and 
in their public CARROT report, which methodology was 
used to estimate their indirect emissions from purchased 
electricity. 

Methodology Disclosure
All members using an alternate estimation methodology 
must disclose publicly in CARROT that they are unable 
to obtain their electric bills and are estimating their 
emissions.

The California Registry asks that members use the 
following standard disclosure language in their public 
CARROT report:

“[Some or all] of the indirect emissions from purchased 
electricity disclosed in this report are estimated based on a 
California Registry-approved methodology for estimating 
electricity use, not calculated based on metered data.”

Equation 
III.6c

Convert Non-CO2 GHGs to Carbon Dioxide 
Equivalent and Sum Total

Metric Tons of 
CO2e

= Metric Tons 
of GHG x GWP 

(SAR, 1996)

Metric Tons of CO2 = 1,237.61 
metric tons CO2

CH4 Tons of CO2e =
0.03347 
metric tons 
CH4

x 21 (GWP) =
0.70287
metric tons 
CO2e

N2O Tons of CO2e =
0.01644
metric tons 
N2O

x 310 (GWP) =
5.0964
metric tons 
CO2e

Total = 1,243.41
metric tons CO2e
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Step 3: Select electricity emission factors that apply to 
your region and multiply by electricity use. 

Obtain the best available electricity emission factor for 
your state or power pool.

Step 4: Convert non-CO2 emissions to CO2e and sum 
the total.

Use the global warming potential factors (SAR) from Table 
C.1, Appendix C to convert methane and nitrous oxide to 
carbon dioxide equivalent. Sum all gases (see Equation 
III.6c and III.6d).

Method 2 – Energy Audit
Companies that choose to estimate their electricity use 
through an energy audit should consult with the California 
Registry in order to receive approval for its methodology.

Method 3 – Office Space in California Only
Please note that this methodology is applicable for leased 
office space located within California only. If you are 
unable to obtain information about your building’s total 
energy use, follow these steps to estimate your emissions 
based on your square footage.

Step 1:  Determine your office space’s usable square 
footage.

Review your lease, which should include your square 
footage information.

Step 2:  Determine which electric utility services your 
building.

Contact your property management company to request 
the name of the provider. If you cannot obtain this 
information from your property management company, 
consult your local utility to confirm the electricity provider 
for your office.  

Step 3:   Determine the average annual electricity 
intensity in your service territory.

Average electricity intensity, broken out by small and large 
offices, is available for four of California’s largest utilities. 
(Pacific Gas & Electric (PG&E), Southern California Edison 
(SCE), Sacramento Municipal Utility District (SMUD), and 
San Diego Gas & Electric (SDG&E)) from the California 
Energy Commission. These are summarized below:

Rentable Space vs. Usable Space
Depending on which of the alternate methodologies you 
use, you may be required to identify the square footage 
of your operations and the total square footage of your 
building. It is important to identify, through your lease 
and with your landlord, your usable square footage, not 
your rentable square footage.

Rentable square footage is the usable square footage plus 
the tenant’s pro-rata share of the building common areas, 
such as the lobby, public corridors, and restrooms. Usable 
square footage is the area contained within the walls of the 
tenant space (i.e., the space you occupy).
Tenants of leased space typically do not have control over 
electricity usage or temperature in common space areas, 
hence it does not fall within your management control. 
Consequently, common space should not be included in 
your square footage calculations. You should only estimate 
the indirect emissions from purchased electricity for the 
usable square footage of the space that you occupy.

Method 1 – Leased Space

The following steps provide instructions on how to 
arrive at an estimate of energy use by determining your 
proportion of the building’s total energy use.

Step 1: Determine your building’s total annual 
electricity consumption.

Collect your building’s monthly electricity bills and record 
the kilowatt-hours consumed each month. Then, add 
together the total kWh for the year.  
If your electric bill does not begin or end exactly on 
January 1 and December 31, but spans two calendar years, 
you must pro-rate your electricity use to properly quantify 
the emissions for the calendar year being reported; refer to 
Equation III.6a.
Alternatively, if the building is unwilling to provide you 
with the electricity bills, you can request an attestation 
from the building owner/manager regarding the building's 
annual energy usage and usable square footage.

Step 2 Calculate your organization’s share of total 
building electricity consumption. 

Next, you must identify your organization’s total usable 
square footage occupied and determine what percentage 
this is of the building’s total usable square footage. 
Multiply this percentage by the building’s total annual 
electricity consumption.
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Step 1: Determine your operations’ usable square 
footage.

Review your lease, which should include your square 
footage information.

Step 2: Identify comparable facilities with known 
annual electricity use rates and usable square 
footage.

If possible, these facilities should be owned or operated 
by your organization. You should consider the primary 
function of the facility and the primary uses of electricity 
at each facility. You may also consider the age, hours of 
operation, number of occupants, and the type of heating 
and cooling systems employed in the buildings.
If electricity consumption for another comparable space 
owned or operated by your organization is not available, 
average energy intensity by principal building activity is 
available from the U.S. Energy Information Administration 
Commercial Building Energy Consumption Survey 
(CBECS). This information is summarized in Table III.6.1. 
In order to determine the appropriate principal building 
activity, consult CBECS' definitions at www.eia.doe.gov/
emeu/cbecs/building_types.html.

Step 3: Determine electricity used per square foot at 
the comparable facility.

Divide the annual electricity use at the comparable facility 
by its usable square footage to obtain its annual electricity 
intensity (kWh/ft2).

Step 4: Calculate your office’s electricity consumption.
Multiply the energy intensity metric calculated in Step 3 
or the appropriate metric from Table III.6.1 by the usable 
square footage of the space for which you are estimating 
the electricity use (see Equation III.6e).

Step 5: Select electricity emission factors that apply to 
your region and multiply by electricity use.

Obtain the best available electricity emission factors for 
your location.

Step 6: Determine total annual emissions and convert 
to metric tons.

Multiply your estimated electricity use from Step 4 by the 
emission factors for CO2, CH4, and N2O you identified in 
Step 5. Then multiply the total by 2,204.62 lbs/metric ton 
(see Equation III.6b).

Step 7: Convert non-CO2 emissions to CO2e and sum 
the total.

Use the global warming potential factors from Appendix 
C, Table C.1 (SAR) to convert CH4 and N2O to carbon 
dioxide equivalent. Sum all gases (see Equation III.6c and 
III.6d).

If your office location does not fall into one of these utility 
service areas, use the electricity intensity for the service 
area closest to your office location.
Step 4: Calculate your office’s electricity consumption.

Step 5: Select electricity emission factors that apply to 
your region and multiply by electricity use.

Obtain the best available electricity emission factors that 
are available for your state or power pool.

Step 6: Determine total annual emissions and convert 
to metric tons.

Multiply your estimated electricity use in kilowatt-hours 
from Step 4 by the emission factors for CO2, CH4, and N2O 
from Step 5. To convert pounds into metric tons, divide the 
total by 2,204.62 lbs/metric ton (see Equation III.6b).

Step 7: Convert non-CO2 emissions to CO2e and sum 
the total.

Use the global warming potential factors from Appendix 
C, Table C.1 (SAR) to convert CH4 and N2O to carbon 
dioxide equivalent. Sum all gases (see Equation III.6c and 
III.6d).

Method 4 – Comparable Facilities
Where electricity records are not available and total annual 
electricity consumption of your operations is unknown, 
you can estimate electricity use based on the size of your 
space and function of the facility.
Use the following steps to estimate the electricity use at 
your operations:

Equation
III.6e

Estimated Annual Electricity Comsumption

Usable Office 
Space (ft2) x

Annual Electricity 
Intensity   (kWh/
ft2)

=
Your estimated annual 
electricity consumption
(kWh)

Annual Electricity 
Intensity (kWh/ft2)
PG&E SCE SDG&E SMUD

Small Office 
(<30,000 ft2)

13.49 13.25 12.13 12.41

Large Office 
(>30,000 ft2)

16.77 17.91 19.23 19.95

Source: California End-Use Survey, California Energy Commission, 
March 2006. http://www.energy.ca.gov/ceus/index.html)
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Principal Building Activity Annual Electricity Intensity 
(kWh/ft2)

Education 11.0
Food Sales 49.4
Food Service 38.4
Health Care 22.9
   Inpatient 27.5
   Outpatient 16.1
Lodging 13.5
Retail (Other Than Mall) 14.3
Office 17.3
Public Assembly 12.5
Public Order and Safety 15.3
Religious Worship 4.9
Service 11.0
Warehouse and Storage 7.6
Other 22.5
Vacant 2.4

Table III.6.1 Annual Electricity Intensity Based On Principal Building  
           Activity

Source: Energy Information Administration, 2003 Commercial Buildings Energy Consumption 
Survey (CBECS): Consumption and Expenditures Tables, Table C14. Electricity Consumption and 
Expenditures Intensities for Non-Mall Buildings, 2003 (December 2006).
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Optional Reporting:
Recognizing the Benefits of Green Power and Renewable Energy Certificates Purchases
The California Registry recommends participants use the following guidance to show how grid-related green 
power purchases and renewable energy credits (REC) impact indirect emissions estimates from electricity 
consumption. This information can be reported in the optional section of your annual emissions report, which 
will not be reviewed by your third-party verifier. The objective in providing guidance for optional reporting is to 
facilitate consistency and transparency in how renewable energy purchases are accounted for and reported in 
GHG inventories. The procedure below uses a line-item adjustment of your indirect emissions from electricity 
consumption to reflect the impact of your renewable energy purchases.*

Step 1: Distinguish and classify the type of renewable energy purchase.

Your renewable energy purchases will come either from your participation in a green power program (offered by 
an electric utility or an independent power provider), or from your direct purchase of RECs. 

Step 2: Itemize total renewable energy purchases by type.

For each type of renewable energy purchase, determine the total kWh bought and record separately. The 
renewable power generated should occur within the same year as the scope of your report. 

Step 3: Select the electricity emission factor(s) from Appendix C, Table C.2 that apply to the area in which the 
renewable power was generated.

If you bought renewable energy through a green power program, the California Registry recommends that 
you contact your green power program administrator for information on determining the geographic origin 
of renewable energy. REC purchases should have this information in the purchase agreement. The California 
Registry recommends that you determine the carbon dioxide impact as well as methane and nitrous oxide. 
Therefore, you should select an emission factor from Appendix C that corresponds to each gas.

Step 4: Multiply the total renewable energy purchase, by type, by the emission factor(s) selected in Step 3, 
convert non-CO2 emissions to CO2e, and sum the total.

Use the global warming potentials in Table C.1, Appendix C to convert non-CO2 emissions to CO2e. Add 
together the CO2e emissions from the two types of purchases to determine total emissions.

Step 5: Subtract the total emissions from renewable energy purchases from the total indirect emissions 
from electricity consumption calculated in III.6.1 or III.6.2.

A line-item adjustment of your total indirect emissions from electricity consumption will show the positive impact 
associated with purchasing renewable energy through a green power program or from purchasing RECs. 

You should disclose, to the maximum extent possible, the type of resource that generated the renewable power 
in the purchase agreement. EPA’s Green Power Program provides additional information on what qualifies as an 
eligible or new renewable resource (see www.epa.gov/greenpower).

* The California Registry’s recommended approach is consistent with EPA’s current guidance for reporting 
purchases of green power and renewable energy certificates.
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Step 3: Determine total annual emissions and convert 
to metric tons.

Equation
III.6b

Total Carbon Dioxide, Methane, and Nitrous 
Oxide Emissions for Electricity Use from Each 
Utility

Los Angeles, 
CA = 1,600 

MWh x 724.12 
(lbs/MWh) ÷ 2,204.62

lbs/mt = 525.53
mt CO2

Portland, OR =    600 
MWh x 902.24 

(lbs/MWh) ÷ 2,204.62
lbs/mt = 245.55

mt CO2

Tucson, AZ =    800 
MWh x 1,311.05 

(lbs/MWh) ÷ 2,204.62
lbs/mt = 475.75

mt CO2

Subtotal = 1,246.83
mt CO2

Los Angeles, 
CA = 1,600 

MWh x 0.0081 
(lbs/MWh) ÷ 2,204.62

lbs/mt = 0.00588 
mt N2O

Portland, OR = 600 
MWh x 0.0149 

(lbs/MWh) ÷ 2,204.62
lbs/mt = 0.00406

mt N2O

Tucson, AZ = 800 
MWh x 0.0179

(lbs/MWh) ÷ 2,204.62
lbs/mt = 0.00650

mt N2O

Subtotal = 0.01644
mt N2O

Los Angeles, 
CA = 1,600 

MWh
x 0.0302 

(lbs/MWh) ÷ 2,204.62
lbs/mt = 0.02192 

mt CH4

Portland, OR =    600 
MWh

x 0.0191 
(lbs/MWh) ÷ 2,204.62

lbs/mt = 0.00520
mt CH4

Tucson, AZ =    800 
MWh

x 0.0175
(lbs/MWh) ÷ 2,204.62

lbs/mt = 0.00635
mt CH4

Subtotal = 0.03347
mt CH4

III.6.3 Example: Indirect Emissions from Electricity Use

Costlo Clothing Distributors
Costlo is a discount retail clothing chain with two outlets in Los Angeles, California, one in Portland, Oregon, and one in 
Tucson, Arizona. The company only purchases electricity and has no other GHG emissions. 

Step 1: Determine annual electricity consumption.

Step 2:  Select electricity emission factors that apply to the electricity purchased.
Because emission factors for electricity vary from region-to-region, Costlo tracks its electricity purchases by utility 
providing the electricity. 

Region/
State

Power
Generator

Annual 
Electricity 
Purchases 
(MWh)

CO2       
lbs/MWh

CH4    
lbs/MWh

N2O     
lbs/MWh

CAMX/
California

Los Angeles 1,600    724.12 0.0302 0.0081

NWPP/Oregon Portland 600    902.24 0.0191 0.0149
AZNM/Arizona Tucson 800 1,311.05 0.0175 0.0179

Annual Electricity Emissions and Emissions Factors

Step 4: Convert Non-CO2 emissions to CO2e and sum 
the total. Use Equation III.6c and III.6d.

Equation 
III.6c

Convert Non-CO2 GHGs to Carbon Dioxide 
Equivalent and Sum Total

Metric Tons of 
CO2e

= Metric Tons 
of GHG x GWP 

(SAR, 1996)

Metric Tons of CO2 = 1,246.83 
metric tons CO2

CH4 Tons of CO2e =
0.03347 
metric tons 
CH4

x 21 (GWP) =
0.70287
metric tons 
CO2e

N2O Tons of CO2e =
0.01644
metric tons 
N2O

x 310 (GWP) =
5.0964
metric tons 
CO2e

Total = 1,252.63
metric tons CO2e
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Chapter 7 Direct Emissions from Mobile Combustion

Mobile combustion sources are non-stationary emitters of 
GHGs such as automobiles, motorcycles, trucks, off-road 
vehicles such as forklifts and construction equipment, 
boats, and airplanes. On-road mobile sources include 
vehicles authorized by the California Department of Motor 
Vehicles to operate on public roads. Non-road mobile 
sources include, among other things, trains, ocean-going 
vessels, and commercial airplanes. Combustion devices 
that can be transported from one location to another 
(e.g., small diesel generators) are not considered mobile 
combustion sources. Reporters should refer to Section III.8 
to calculate emissions from such equipment.
Emissions from mobile sources must be included in your 
emissions report, and can be calculated based on fuel use 
and/or vehicle miles traveled. 
Carbon dioxide emissions, the primary GHG emissions 
from mobile sources, are directly related to the quantity 

of fuel consumed. Thus, emission factors are expressed in 
fuel quantity. On the other hand, combustion emissions 
of methane and nitrous oxide, while also related to fuel 
consumption, depend more on the emission control 
technologies employed in the vehicle. For this reason, 
their emission factors are typically expressed in terms of 
mass of compound emitted per distance traveled (gram/
mile), and the method of calculating these emissions is 
based on mileage. 
If you have your vehicles’ annual fuel consumption 
information, you are ready to begin your CO2 emissions 
calculations. If you have only information on your vehicle 
miles traveled, you will need to convert that data to fuel 
consumption based on U.S. EPA’s mileage per gallon 
(mpg) estimates for your vehicles.1 
The U.S. EPA provides estimates of on-road fuel 
consumption for passenger cars and light trucks. The 
California ARB also provides data on composite groups 
of passenger cars, heavy trucks, and motorcycles. For all 
other mobile sources, you will need to determine fuel 
consumption based either on your operating data or 
published information that is applicable to your vehicle 
application. EPA fuel economy figures are available at 
www.fueleconomy.gov/feg/. This website provides two 
figures for your calculation: one for city driving and one 
for highway driving. 

III.7.1 Calculating Carbon Dioxide 
   Emissions from Mobile 
   Combustion
The method for estimating carbon dioxide emissions from 
mobile sources includes three steps: 
1. Identify total annual fuel consumption by fuel type;
2. Select the appropriate CO2 emission factor from 

Appendix C, Table C.3; and
3. Multiply fuel consumed by the emission factor to 

calculate total CO2 emissions and convert kilograms to 
metric tons.

If you have fuel consumption information, CARROT can 
calculate your CO2 emissions for you.

Step 1: Identify total annual fuel consumption by 
fuel type.

If you are a fleet operator and store fuel at any of your 
facilities, you can also determine your annual fuel 
consumption from bulk fuel purchase records.

1 The guidance for calculating methane and nitrous oxide emissions from 
mobile combustion relies on equipment make, model, and miles driven.

Who should read Chapter 7:
Chapter 7 applies to all participants that operate 
motor vehicles or other forms of transportation. 

What you will find in Chapter 7:
This chapter provides guidance on calculating your 
direct emissions from mobile combustion. 

Information you will need:
You will need information about the types of 
vehicles your organization operates, where they are 
registered, fuel consumption, and miles traveled 
for each type of vehicle. Fuel consumption data 
may be obtained from bulk fuel purchases, fuel 
receipts or direct measurements of fuel use, such as 
official logs of vehicle fuel gauges or storage tanks. 
Sources of annual mileage data could include: 
odometer readings, trip manifests that include 
mileage to destinations, hours of operation or 
maintenance records. 

Cross-References:
Be sure to complete Chapter 11 to determine any 
fugitive emissions you may have from motor vehicle 
air conditioning units, if applicable. Review Chapter 
1 on geographic boundaries in considering which 
vehicles are based in California and which are not.
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Use Equation III.7a to help you determine your annual 
fuel consumption. The total annual fuel purchases should 
include both fuel purchased for the bulk fueling facility and 
fuel purchased for the vehicles at other fueling locations.

Besides bulk storage fuel purchases, additional sources 
of fuel consumption data may be obtained from 
collected fuel receipts (for non-bulk purchases) or direct 
measurements of fuel use, such as official logs of vehicle 
fuel gauges or storage tanks. 
If you only have annual mileage information for the 
vehicles you own and operate, you may estimate your 
fuel consumption by using the following procedure or 
applying a default fuel economy factor. 
1. Identify the vehicle make, model, fuel, and model years 

for all the vehicles you own and operate;
2. Identify the annual mileage by vehicle type; and 
3. Convert annual mileage to fuel consumption using 

EPA’s fuel economy formula (Equation III.7b).
If you have very accurate information about the driving 
patterns of your fleet, consider applying a more specific 
mix of city and highway driving, otherwise you may 
assume, as EPA does, that 45% of your vehicles’ mileage 
is highway driving and 55% is city driving (see Equation 
III.7b). If you utilize more than one type of vehicle in your 
operations, you must calculate the fuel use for each of 
your vehicle types and sum them together. 
Sources of annual mileage data could include odometer 
readings or trip manifests that include mileage to 
destinations. Vehicle mileage may be converted to fuel 
consumption using the EPA fuel economy of the specific 
vehicle models in the fleet (www.fueleconomy.gov). 
Carbon dioxide emissions are then calculated based on the 
fuel consumption. 
For heavy-duty trucks for which no fuel efficiency 
information is available, you should assume fuel efficiency 
of 6 mpg for gasoline-powered trucks and 7 mpg for 
diesel-powered trucks.2

Step 2: Select the appropriate carbon dioxide emission 
factor for each fuel from Appendix C, Table C.3 
to calculate carbon dioxide emissions.

Appendix C, Table C.3 provides carbon dioxide emission 
factors for fuel combusted in motor vehicles and other 
forms of transport.  

Step 3: Multiply fuel consumed by the emission factor 
to calculate total CO2 emissions and convert to 
metric tons.

Multiply your fuel use from Step 1 by the CO2 emission 
factor from Step 2 (see Equation III.7c) and convert 
kilograms to metric tons.

III.7.2 Calculating Methane and 
   Nitrous Oxide Emissions for 
   Mobile Combustion
The method for estimating emissions of methane and 
nitrous oxide from mobile sources involves six steps:
1. Identify the vehicle types, fuel, and model years of all 

the vehicles you own and operate;
2. Identify the annual mileage by vehicle type;
3. Select the appropriate emission factor for each vehicle 

and fuel type (using Appendix C, Tables C.4 - C.6);
4. Calculate each vehicle type CH4 and N2O emissions 

and convert grams to metric tons;
5. Sum the emissions over each vehicle and fuel type; and
6. Convert CH4 and N2O Emissions to CO2e and sum the 

subtotals.

Step 1: Identify the vehicle types, fuel, and model 
years of all the vehicles you own and operate.

Vehicle types and fuel by model year are shown in 
Appendix C, Table C.4 for passenger cars, light trucks, and 
heavy-duty vehicles. The emission factors vary with model 
year because of changes in emission controls and catalysts. 
Emission factors for alternative fuel vehicles and non-
highway vehicles, such as ships and aircraft, are shown in 
Appendix C, Tables C.5 and C.6.

 
2 U.S. Department of Energy, Transportation Energy DATA book edition 
20 - 2000, Table 8.1.

Equation
III.7a

Total Annual Fuel Consumption from Bulk 
Fuel Records

Total Annual 
Consumption =

Total 
Annual Fuel 
Purchases

+
Amount Stored at 
Beginning of the 
Year

–
Amount 
Stored at End 
of Year

Equation
III.7b

Fuel Use in Motor Vehicles from Mileage Records

Total 
Fuel Use 
(gallons)

=
Total 
Mileage 
(miles)

÷ ( Fuel Economy
City (mpg)

x 55% + Fuel Economy
Highway (mpg)

x 45% )

Equation
III.7c

Total CO2 Emissions from Mobile Combustion

Total Emissions
(metric tons) = Fuel Consumed

(gallons) x Emission Factor
(kg CO2/gallon) x 0.001

metric tons/kg
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Step 2: Identify the annual mileage by vehicle type.
If you do not have mileage but you do have fuel 
consumption by vehicle type model and year you can 
estimate the vehicle miles traveled using the EPA fuel 
economy of the specific vehicle models in the fleet. You 
can then calculate methane and nitrous oxide emissions 
based on vehicle miles traveled. If you have only bulk fuel 
purchase data, you should allocate consumption across 
vehicle types and model years in proportion to the fuel 
consumption distribution among vehicle type and model 
years, based on your usage data. 
EPA fuel economy figures are available at  
www.fueleconomy.gov/feg/. Two figures are provided: 
one for city driving and one for highway driving. You may 
assume, as EPA does, that 45% of your vehicles’ mileage is 
highway driving and 55% is city driving unless you have 
specific information to indicate otherwise (see Equation 
III.7d).

Step 3: Select the appropriate emission factor for each 
vehicle and fuel type from Appendix C, Tables 
C.4, C.5, and C.6.

Step 4: Calculate each vehicle type CH4 and N2O 
emissions and convert to metric tons.

Use Equation III.7e to calculate total emissions for CH4 and 
N2O for each vehicle type.

Step 5: Sum the emissions for each vehicle and  
fuel type.

Add emissions for each vehicle and fuel combination to 
obtain the total emissions from all mobile sources. 

Step 6: Convert CH4 and N2O Emissions to CO2e and 
sum the subtotals.

Use the IPCC GWP factors (SAR) from Table C.1, 
Appendix C to convert methane and nitrous oxide to 
carbon dioxide equivalent.

Equation
III.7e

Total CH4 or N20 
Emissions from Mobile Combustion

Total Emissions
(metric tons) =

Emission Factor 
by Vehicle and 
Fuel Type
(g/mi)

x Annual 
Mileage x 0.000001

metric tons/g

Emissions from Alternative Fuel  
Vehicles: 
Emissions from Alternative Fuel Vehicles (AFV) are 
calculated in the same manner as other gasoline or diesel 
mobile sources, except for electric vehicles.  For instance, 
participants with compressed natural gas or propane 
fueled vehicles must, as in Section III.7.1, determine the 
total amount of fuel consumed and apply the appropriate 
emission factor to calculate emissions. Emission factors 
for AFVs are included in Appendix C, Table C.5.

Electric vehicles are powered by internal batteries that 
receive a charge from the electricity grid. Therefore, 
using electric vehicles produces indirect emissions from 
purchased electricity.

Equation
III.7d

Vehicle Mileage from Fuel Use 
Records

Total 
Mileage (mi.)

= Fuel use
(gallons) x ( Fuel Economy

City (mpg)
x 55% +

Fuel Economy
Highway 
(mpg)

x 45% )

III.7.3 Calculating Emissions from 
   Off-Road Vehicles/ 
   Construction Equipment
To calculate CO2 emissions from off-road vehicles/
construction equipment, you should use fuel consumption 
data and the calculation methodology provided in Section 
III.7.1 for on-road vehicles.
To calculate the emissions of non-CO2 gases (e.g., CH4 and 
N2O) from off-road vehicles/construction equipment, you 
should use fuel consumption data and the off-road vehicle/
construction equipment emission factors in Appendix C, 
Table C.6. These fuel use-based emission factors are more 
appropriate than the distance-based emission factors used 
to calculate emissions of non-CO2 gases from other mobile 
sources because off-road vehicles/construction equipment 
do not have the emission control technologies required 
of on-road vehicles and, in many instances, do not record 
miles traveled.
If any off-road equipment has been permitted by a local air 
regulatory authority as a stationary source, its emissions 
should be included as stationary combustion, not mobile 
combustion.
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III.7.4 Calculating Carbon Dioxide 
   Emissions from Biofuels
The emissions from vehicles that use biofuels need to be 
calculated differently than vehicles that use petroleum-
based fuels. Biofuels are fuels that are derived from 
vegetable oil or animal fats that can be added to petroleum 
-based gasoline or diesel as a blend or used on their own. 
Since biofuels are derived from a non-petroleum source, 
the CO2 emissions that result from their combustion 
are considered to be biogenic emissions. International 
consensus on the net climate impact from the combustion 
of biofuels has not yet been reached. Due to the distinction 
between biogenic and anthropogenic emissions, the 
emissions associated with the biofuel portions of biodiesel 
and ethanol should not be included as a direct mobile 
emission in your inventory. However, you may choose to 
report these emissions optionally. 
Please note that CH4 and N2O emissions from the 
combustion of biofuels are considered anthropogenic 
and should be calculated and reported as part of your 
emissions inventory. CH4 and N2O emission factors for 
biofuels can be found in Appendix C, Table C.5.
Biodiesel is available in both its pure form (100% biodiesel, 
also known as B100) and in blends with petroleum 
diesel. Ethanol is generally found as E85, where the fuel 
is composed of 85% ethanol and 15% gasoline. If your 
organization is using a blended fuel, you need to include 
emissions from the petroleum portion of the fuel in the 
direct mobile emissions section of your inventory. Follow 
the steps below to calculate the anthropogenic and 
biogenic CO2 emissions from a biofuel blend.

Step 1: Identify the biofuel blend being used.
The most popular biodiesel blends are B5 (5% biodiesel), 
B20 (20% biodiesel) and B100, but any blend between B1 
to B100 is possible. Ethanol is most commonly found as 
E85, but can also occur in a pure form (E100) and in other 
blends such as E5, E10, E25, etc.

Step 2: Identify total annual biofuel consumption.
Calculate consumption from fuel purchase receipts and/or 
from vehicle miles traveled. If you are a fleet operator and 
store fuel at any of your facilities, you can also determine 
your annual fuel consumption from bulk fuel purchase 
records.

Step 3: Based on the blend, calculate the annual 
consumption of petroleum-based fuel and 
biofuel. 

For example, if you are using B20, your annual 
consumption would have to be split into 20% biodiesel and 
80% diesel fuel. For this calculation, see Example III.7.6.

Step 4:  Select the appropriate emission factor to 
calculate the anthropogenic CO2 emissions.

Appendix C, Table C.3 provides CO2 emission factors 
for fuel combusted in motor vehicles and other forms of 
transport. The CO2 emission factor for diesel is 10.15 kg 
per gallon and is 8.81 kg per gallon of gasoline.

Step 5: Multiply fuel consumed by the emission factor 
to calculate total CO2 emissions and convert to 
metric tons.

Multiply your petroleum-based fuel use from Step 3 by the 
CO2 emission factor from Step 4 (See Equation III.7c) and 
convert kilograms to metric tons.
To calculate the CH4 and N2O emissions from ethanol and 
biodiesel, follow the guidance given in Section III.7.2 and 
use the emission factors as specified in Appendix C.

Optional Reporting of Biogenic Emissions
If you want to report the biogenic CO2 mobile emissions 
from your biofuel use in the optional section of your 
report, use the same methodology in Steps 4 and 5 above, 
but use the biofuel CO2 emission factors for the biofuel 
portions of your annual fuel use. See Example III.7.6 for 
how biogenic CO2 emissions would be calculated for a 
biodiesel blend. Ethanol-attributed CO2 emissions would 
be calculated in the same fashion.
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III.7.5 Example: Direct Emissions 
   from Mobile Combustion

GOFAST Vehicle Rental Agency
GOFAST Vehicle Rental is an independent vehicle renting 
company with a fleet of 200 model year 2000 passenger 
cars, 25 model year 2000 light duty trucks, and two model 
year 1998 heavy duty diesel powered trucks. GOFAST 
typically purchases its fuel in bulk. Last year, the company 
purchased 235,000 gallons of motor gasoline and 5,000 
gallons of diesel fuel. GOFAST began the year with 20,000 
gallons of motor gasoline in stock and ended with 10,000 
gallons of motor gasoline in stock. The company also 
began the year with 500 gallons of diesel fuel in stock and 
ended with 1,000 gallons of diesel fuel in stock.

Carbon Dioxide Emissions Calculation

Step 1: Identify the total annual fuel consumption by 
fuel type.

Equation
III.7a 

Total Annual Fuel Consumption by Fuel Type

Total Fuel 
Consumption =

Total 
Annual Fuel 
Purchases

+

Amount 
Stored at 
Beginning 
of the Year

-

Amount 
Stored 
at End 
of Year

Total 
Gasoline 
Consumption

= 235,000
gallons + 20,000

gallons - 10,000
gallons = 245,000

gallons

Total Diesel 
Consumption = 5,000

gallons + 500
gallons - 1,000

gallons
4,500
gallons

Step 2: Select the appropriate carbon dioxide emission 
factor for each fuel from Appendix C, Table C.3 
to calculate carbon dioxide emissions. 

The CO2 emission factor for motor gasoline is 8.81 
kilograms per gallon and for diesel fuel it is 10.15 
kilograms per gallon.

Carbon Dioxide Emission Factor
Fuel kg CO2/

MMBtu
kg CO2/gal

Gasoline NA 8.81
Diesel Fuel NA 10.15

Carbon Dioxide Emission Factors for Transport 
Fuels

Step 3: Multiply fuel consumed by the emission factor 
to calculate total CO2 emissions. 

Methane and Nitrous Oxide Emissions Calculation

Step 1: Identify the vehicle types, fuel, and model 
years of all the vehicles you own and operate.

Vehicle Type Fuel Model Year
Passenger Cars Motor 

Gasoline
1998 through 2002

Light Duty 
Trucks

Motor 
Gasoline

1998 through 2002

Heavy Duty 
Trucks

Diesel 1998

Vehicle Type, Fuel, and Model Year

Step 2: Identify the annual mileage by vehicle type
First, GOFAST will have to allocate gross fuel consumption 
(gallons consumed per year) by vehicle type and model 
year. For the purposes of this example, it is assumed that 
GOFAST is able to calculate total fuel consumption based 
on fuel purchase receipts to arrive at total gallons of fuel 
consumed for each vehicle type
Then GOFAST must determine vehicle miles traveled 
using EPA mpg estimates, using Equation III.7d.

Equation
III.7c

Carbon Dioxide 
Emissions Contribution of Each Fuel

CO2 from 
Motor 
Gasoline

= 8.81
kg/gallon x 245,000

gallons x

0.001
metric 
tons/
kg

=
2,158.45
metric 
tons CO2

CO2 from 
Diesel Fuel = 10.15

kg/gallon x 4,500
gallons x

0.001
metric 
tons/
kg

=
45.68
metric 
tons CO2

Total =
2,204.13
metric 
tons CO2
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Equation
III.7b

Annual Vehicle Miles Traveled

Total Mileage (mi.) = Fuel use
(gallons) x ( Fuel Economy

City (mpg)
x 55% + Fuel Economy

Highway (mpg)
x 45% )

Total Mileage –passenger 
(mi.) = 225,000

gallons x ( 20 mpg x 55% + 25 mpg x 45% ) = 5,006,250 miles

Total Mileage – light duty
(mi.) = 20,000 

gallons x ( 15 mpg x 55% + 20 mpg x 45% ) = 345,000 miles

Total Mileage – heavy 
duty (mi.)

= 4,500 
gallons x ( 8 mpg x 55% + 10 mpg x 45% ) = 40,050 miles

Vehicle Type Fuel Model Year Fuel Consumption
Passenger Cars Motor Gasoline 2000 225,000 gallons

Light Duty Trucks Motor Gasoline 2000 20,000 gallons

Heavy Duty Trucks Diesel 1998 4,500 gallons

Gross Fuel Consumption by Vehicle Type

Vehicle Type Fuel Model Year Methane
(g/mi)

Nitrous Oxide
(g/mi)

Passenger Cars Motor Gasoline 2000 0.0178 0.0273
Light Duty Trucks Motor Gasoline 2000 0.0346 0.0621

Heavy Duty Trucks Diesel 1998 0.0051 0.0048

Emission Factors for Each Fuel and Vehicle Type

Step 3: Select the appropriate emission factor from Appendix C, 
Table C.4 for each vehicle and fuel type.

Step 4: Calculate each vehicle type CH4 and N2O emissions 
and convert to metric tons.

Equation
III.7e

Passenger Cars:  
Total CH4 and N2O Emissions

CH4 Emissions
(metric tons) = 0.0178 

g/mi x 5,006,250  
(mi) x

0.000001 
metric 
tons/g

=

0.0891 
metric 
tons 
CH4

N2O Emissions
(metric tons) = 0.0273 

g/mi x 5,006,250  
(mi) x

0.000001 
metric 
tons/g

=

0.1367 
metric 
tons 
N2O

Equation
III.7e

Light Duty Trucks: 
Total CH4 and N2O Emissions

CH4 Emissions
(metric tons)

= 0.0346 
g/mi

x 345,000 
(mi)

x 0.000001 
metric 
tons/g

= 0.0119
metric 
tons 
CH4

N2O Emissions
(metric tons)

= 0.0621 
g/mi

x 345,000 
(mi)

x 0.000001 
metric 
tons/g

= 0.0214
metric 
tons 
N2O
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Step 6: Convert CH4 and N2O emissions to CO2e and sum 
the subtotals using the GWPs in Appendix C, Table 
C.1.

GHG metric tons CO2e
CO2 2,204.13

CH4 2.13

N2O 49.07

Total 2,255.33 metric tons CO2e

Total CO2e Emissions from Mobile Combustion

Vehicle Type Fuel Model Year CH4 (metric tons) N2O (metric tons)
Passenger Cars Motor Gasoline 2000 0.0891 0.1367

Light Duty Trucks Motor Gasoline 2000 0.0119 0.0214

Heavy Duty Trucks Diesel 1998 0.0002 0.0002

Total 0.1012 0.1583

Total Emissions from Mobile Combustion

Equation
III.6c

Convert to Carbon Dioxide Equivalent

Total CO2e
(metric tons)

= Total Emissions
(metric tons) x GWP factor

= 0.1012
metric tons CH4

x 21 (GWP) = 2.13 metric tons 
CO2e

= 0.1583
metric tons N2O

x 310 (GWP) = 49.07 metric tons 
CO2e

Equation
III.7e

Heavy Duty Trucks: 
Total CH4 and N2O Emissions

CH4 Emissions
(metric tons) = 0.0051 

g/mi x 40,050 
(mi) x

0.000001 
metric 
tons/g

=
0.0002
metric 
tons CH4

N2O Emissions
(metric tons) = 0.0048 

g/mi x 40,050 
(mi) x

0.000001 
metric 
tons/g

=
0.0002
metric 
tons N2O

Step 5: Sum the methane and nitrous oxide emissions for 
each vehicle and fuel type. 
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III.7.6 Example: Carbon Dioxide 
   Emissions from Biodiesel

BioClean Drycleaning Service
BioClean is an environmentally-friendly dry cleaning 
service with a delivery fleet of 10 biodiesel vans. Last year, 
the company purchased 12,000 gallons of B20 to fuel their 
vans.

Step 1: Identify the biodiesel blend being used.
BioClean is using B20, which is made up of 20% biodiesel 
and 80% petroleum-based diesel.

Step 2: Identify total annual biodiesel consumption.
BioClean purchased 12,000 gallons of B20 – they do 
not store fuel on-site, so no additional mass balance 
calculation is needed.

Step 3: Based on the blend, calculate the annual 
consumption of diesel and biodiesel. 

Annual consumption of B20 = 12,000 gallons
12,000 gallons x 80% = 9,600 gallons diesel consumed
12,000 gallons x 20% = 2,400 gallons biodiesel consumed

Step 4: Select the appropriate emission factor for the 
petroleum-based diesel from Appendix C, Table 
C.3 to calculate the anthropogenic CO2 emissions.

The CO2 emission factor for diesel is 10.15 kilograms per 
gallon, and the biogenic CO2 emission factor for biodiesel 
is 9.46 kilograms per gallon.

Step 5: Multiply fuel consumed by the emission factor 
to calculate total CO2 emissions and convert to 
metric tons.

Fuel kg CO2/gallon

Diesel 10.15

Biodiesel (B100) 9.46*

* Note that the CO2 emissions from burning 
biodiesel are biogenic, and should not be included 
as direct mobile emissions in your inventory. These 
emissions may be reported optionally.

Carbon Dioxide Emission Factors for Transport Fuels

Equation
III.7c

CO2 Emissions Contribution of Each Fuel

CO2 from diesel =
10.15 kg/
gallon x

9,600 
gallons x

0.001 
metric 
tons/kg 

=
97.44 
metric 
tons CO2

Biogenic CO2 
from biodiesel =

9.46 kg/
gallon x

2,400 
gallons x

0.001 
metric 
tons/kg 

=

22.70 
metric 
tons 
biogenic 
CO2
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Chapter 8 Direct Emissions from Stationary Combustion

Stationary combustion sources are non-mobile sources 
emitting GHGs from fuel combustion. Typical large 
stationary sources include power plants, refineries, and 
manufacturing facilities. Smaller stationary sources 
include commercial and residential furnaces. 
If you combust fuels to produce electricity for your own 
use or make steam or district heating and cooling for your 
own use or to sell, then it should also follow the GHG 
emissions accounting and reporting guidelines in this 
chapter. However, if you combust fossil fuels to produce 
electricity and sell the power to other parties (an electric 
power generator) then you should use the California 
Registry’s Power/Utility Protocol. 

III.8.1 Emission Factors for 
   Stationary Combustion
Default emission factors are provided in Appendix C, 
Tables C.7, C.8, and C.9. If your company has verifiable 
emission factors that are more accurate for the fuels and 
combustion devices that your organization employs, 
you may use these factors. If you decide not to use the 
California Registry-approved emission factors, you will 
need to demonstrate to your verifier that the use of the 

alternative emission factors results in a more accurate 
measurement of your emissions. 
The following is a list of sources where you can obtain 
additional emission factors: 
• U.S. EPA, Compilation of Air Pollutant Emission 

Factors AP-42, www.epa.gov/ttn/chief/ap42; 
• U.S. EPA Emissions Inventory Improvement Program 

(EIIP) Introduction to Estimating Greenhouse Gas 
Emissions: Volume VII (EIIP, 1999), www.epa.gov/ttn/
chief/eiip/techreport/volume08/index.html; 

• 2006 IPCC Guidelines for National Greenhouse Gas 
Inventories, Greenhouse Gas Inventories Reference 
Manual (IPCC, 2006), www.ipcc-nggip.iges.or.jp/
public/2006gl/index.htm; and

• UK Department for Environment, Food, and 
Rural Affairs, Guidelines for the Measurement 
and Reporting of Emissions in the UK Emissions 
Trading Scheme (DEFRA, 2004), www.defra.gov.
uk/environment/climatechange/trading/uk/documents.
htm. 

III.8.2 Estimating Emissions Based 
   on Higher Heating Value
To estimate stationary combustion emissions, the Protocol 
utilizes GHG emission factors that are based on the 
“higher” heating value (HHV) (or “gross” heating value 
(GHV)) for combusted fossil fuels. When hydrocarbons 
are combusted, heat, water vapor, and CO2 are emitted, 
along with trace levels of other GHGs like CH4 and N2O. 
In the United States, a HHV is used to measure the heat 
content of fuels and is therefore used to estimate GHG 
emissions from the combustion process. This approach 
is used by the U.S. Energy Information Administration 
(EIA). However, it should be noted that the “lower” 
heating value (LHV) is typically used internationally.1

III.8.3 Using Continuous Emissions 
   Monitoring System Data
Typically, participants calculate GHG emissions from 
stationary combustion using the process outlined 
in the subsequent section. However, if you use a 
Continuous Emissions Monitoring System (CEMS) to 
measure emissions, you may also report your stationary 
combustion emissions from your CEMS reports. 

Who should read Chapter 8:
Chapter 8 applies to participants who generate 
energy on-site. 

What you will find in Chapter 8:
This chapter provides guidance on determining 
direct emissions from stationary combustion from 
activities like power generation, manufacturing or 
other industrial activities involving the combustion of 
fossil fuels.

Information you will need:
You will need information about the type of fuels 
consumed by your organization and how much was 
combusted in the reporting year, or CEMS data. 

Cross-References:
If your organization imports steam or district 
heating and cooling, you will utilize the calculation 
guidelines in Chapter 9 to assist you in calculating 
these indirect emissions.

1 Converting from HHVs to LHVs is an imperfect process. Emissions 
estimates based on LHVs are between 5% to 10% higher because the Btu 
content of the fuel is around 5% to 10% lower.  See OECD, Estimation of 
Greenhouse Gas Emissions and Sinks, Final Report (Paris, France, August 
1991), pp. 2-12 – 2-15. 
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Participants using CEMS should refer to the California 
Registry’s Power/Utility Protocol for guidance on 
reporting emissions from combustion devices equipped 
with CEMS units.

Stationary Emissions from Agriculture 
Residue Burning:
This Protocol does not include specific guidance 
on estimating emissions from agricultural residue 
burning. Useful information is provided in the 
CEC’s Guidance to the California Climate Action 
Registry: General Reporting Protocol, P500-02-
005F (June 2002).

III.8.4 Calculating Emissions from 
   Stationary Combustion
Emissions estimation for stationary combustion involves 
the following process: 
1. Identify all types of fuel directly combusted in your 

operations;
2. Identify annual consumption of each fuel;
3. Select the appropriate adjusted emission factor for each 

fuel;
4. Calculate each fuel’s CO2 emissions and convert to 

metric tons;
5. Calculate each fuel’s CH4 and N2O emissions and 

convert to metric tons; and
6. Convert CH4 and N2O emissions to CO2e and sum all 

subtotals.
CARROT can also calculate this information for you, and 
will prompt you to enter your fuel type and inputs.

Step 1: Identify all types of fuel directly combusted in 
your operations.

Fuel types can include, for example, coal, residual fuel oil, 
distillate fuel (diesel), liquefied petroleum gas (LPG), and 
natural gas. 

Step 2: Determine annual consumption of each fuel. 
This can be done by direct measurement, recording fuel 
purchase, or sales invoices measuring any stock change 
(measured in million Btu, gallons or therms) using 
Equation III.8a.

If your fuel consumption is not available in million Btu, 
gallons or therms, you can convert it using the conversion 
factors in Table III.8.1. 

Source: Energy Information Administration, Annual Energy Review 
2000 (2002).

Unit Multiplied by Equals
Barrels 42.0 1 Gallon
Therms of 
Natural Gas

  0.1 Million Btu

Thousand 
Cubic Feet of 
Natural Gas

  1.03 Million Btu

Metric Tons of 
Coal, Electric 
Utility

22.488 Million Btu

Metric Tons of 
Coal, Industrial 
Coke

30.232 Million Btu

Metric Tons 
of Coal, Other 
Industry

24.790 Million Btu

Metric Tons of 
Coal,
Residential & 
Commercial

26.323 Million Btu

Table III.8.1  Conversion Factors for Stationary  
            Combustion Calculations

Step 3: Select the appropriate emission factor for each 
fuel. 

Each fuel type has a specific emission factor that relates 
to the amount of CO2, CH4 or N2O emitted per unit of 
fuel consumed (either in kilograms per MMBtu of fuel or 
kilograms per gallon of fuel). CO2 emission factors depend 
almost completely on the carbon content of the fuel. CH4 
and N2O emission factors also depend on the type of 
combustion device and the combustion conditions. 
Carbon Dioxide. Appendix C, Table C.7 provides 
CO2 emission factors for the most common fuel types 
in kilograms of CO2 per million Btu (MMBtu) and in 
kilograms of CO2 per gallon for liquid fuels. If you burn 
a fuel that is not listed in Appendix C, Table C.7, you 
should estimate an emission factor based on the specific 
properties of the fuel and document those properties. 
Methane and Nitrous Oxide. Appendix C, Tables C.8 
and C.9 present CH4 and N2O emission factors by activity 
sector and fuel type. For petroleum products, emission 
factors for CH4 and N2O are provided in kilograms per 
MMBtu and kilograms per gallon consumed.

Equation
III.8a

Annual Consumption of Fuels

Annual 
Consumption
(MMBtu or 
gallons)

=
Total 
Annual Fuel 
Purchases

-
Total 
Annual 
Fuel Sales

+

Amount 
Stored at 
Beginning 
of Year

-
Amount 
Stored at 
Year End
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Step 4: Calculate each fuel’s carbon dioxide emissions 
and convert to metric tons.

If the fuel consumption is expressed in MMBtu, use 
Equation III.8b. If fuel is expressed in gallons, use 
Equation III.8c.

Equation
III.8b

Total CO2 Emissions
(fuel consumption is in MMBtu)

Total Emissions 
(metric tons) = Emission Factor

(kg CO2/MMBtu) x Fuel Consumed
(MMBtu) x 0.001

metric tons/kg

Equation
III.8c

Total CO2 Emissions
(fuel consumption is in gallons)

Total Emissions
(metric tons) = Emission Factor

(kg CO2/gallon) x Fuel Consumed
(gallon) x 0.001

metric tons/kg

Step 5: If you are reporting methane and nitrous oxide 
emissions, calculate each fuel’s methane and 
nitrous oxide emissions and convert to  
metric tons.

If your fuel consumption is expressed in MMBtu, use 
Equation III.8d. If it is expressed in gallons, use Equation 
III.8e. Note, non-CO2 gases may be de minimis.

Equation
III.8d

Total CH4 or N2O Emissions
(fuel consumption is in MMBtu)

Total 
Emissions
(metric tons)

=
Emission Factor
(kg CH4 or N2O /
MMBtu)

x
Fuel 
Consumed
(MMBtu)

x
0.001
metric tons/
kg

Equation
III.8e

Total CH4 or N2O Emissions
(fuel consumption is in gallons)

Total 
Emissions
(metric tons)

=
Emission Factor
(kg CH4 or N2O /
gallon)

x
Fuel 
Consumed
(gallon)

x
0.001
metric tons/
kg

Step 6: Convert CH4 and N2O emissions to CO2e and 
sum all subtotals.

Use the IPCC GWP factors (SAR) from Table C.1, 
Appendix C to convert CH4 and N2O to CO2 equivalent.

III.8.5 Allocating Emissions from 
   Co-Generation
Accounting for the GHG emissions from a co-generation 
or combined heat and power (CHP) facility is unique 
because it produces more than one useful product from 
the same amount of fuel combusted, namely, electricity 
and heat or steam. As such, apportionment of the fuel 
and the GHG emissions between the two different energy 
streams is useful.2 
Ultimately, to comply with California Registry reporting 
guidelines, reporters only have to determine absolute 

emissions from a co-gen plant. This is done in a manner 
identical with the calculation procedure for non-co-
generation plants. That is, to calculate total emissions 
associated with a co-generation plant participants 
multiply the fuel input by a fuel specific emission factor. 
Alternatively participants can allocate emissions according 
to each final product stream (i.e., electricity or steam). The 
three most commonly-used methods to allocate emissions 
of CHP plants between the electric and thermal outputs 
are:
1. Efficiency method: On the basis of the energy input 

used to produce the separate steam and electricity 
products. 

2. Energy content method: On the basis of the energy 
content of the output steam and electricity products. 

3. Work potential method: On the basis of the energy 
content of the steam and electricity products.

Considerations in Selecting an Approach to CHP 
Emissions Allocation
Efficiency Method
• Allocates emissions according to the amount of fuel 

energy used to produce each final energy stream. 
• Assumes that conversion of fuel energy to steam 

energy is more efficient than converting fuel to 
electricity. Thus, focuses on the initial fuel-to-steam 
conversion process.

• Actual efficiencies of heat and of power production 
will not be fully characterized, necessitating the use of 
assumed values. 

Energy Content Method
• Allocates emissions according to the useful energy 

contained in each CHP output stream.
• Need information regarding the intended use of the 

heat energy.
• Best suited where heat can be characterized as useful 

energy (e.g., for process or district heating). 
• May not be appropriate where heat is used for 

mechanical work because it may overstate the amount 
of useful energy in the heat, resulting in a low 
emissions factor associated with the heat stream. 

Work Potential Method
• Allocates emissions based on the useful energy 

represented by electric power and heat, and defines 

2 Many CHP systems capture the waste-heat from the primary electricity 
generating pathway and use it for non-electricity purposes. When the 
waste-heat is used directly to drive a thermal generator or to make 
steam that in turn drives an electric generator, these combined electricity 
production processes are grouped as a unit and called a combined cycle 
power plant. (The California Registry treats emissions resulting from 
combined cycle power plants as stationary combustion emissions.)
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Equation
III.8f

Steam and Electricity Emissions Allocation

EH =
H/eH  

H/eH + P/eP

x ET

and      EP    =    ET    -    EH

useful energy on the ability of heat to perform work. 
• Appropriate when heat is to be used for producing 

mechanical work (where much of the heat energy will 
not be characterized as useful energy). 

• May not be appropriate for systems that sell hot water 
because hot water cannot be used, as steam can, to 
perform mechanical work.

In order to ensure a consistent approach in allocating 
GHG emissions in CHP applications, the California 
Registry recommends the use of the efficiency method. 
A default quantification methodology is provided below 
for this method. For more information on alternative CHP 
methods, see the GHG Protocol.3

Using the Efficiency Method to Allocate Emissions 
from CHP Facilities
For this method, emissions are allocated based on the 
separate efficiencies of steam and electricity production. 
You will need to know the total emissions from the CHP 
plant, the total steam (or heat) and electricity production, 
and the steam (or heat) and electricity efficiency of the 
facility. Use the following steps to determine the share 
of CO2 emissions attributable to steam (or heat) and 
electricity production: 

Step 1: Determine the total direct emissions from the 
CHP system.

Calculate total direct GHG emissions using Equation III.8b 
or III.8c, above. Like the guidance for non-cogeneration 
stationary combustion, calculating total emissions from 
CHP sources is based on fuel input values.

Step 2: Determine the total steam and electricity 
output for the CHP system.

To determine the total energy output of the CHP plant 
attributable to steam production, use published steam 
tables that provide energy content (enthalpy) values for 
steam at different temperature and pressure conditions. 
Obtain steam energy content values from the IAPWS-
IF97 steam tables.4  Energy content values multiplied by 
the quantity of steam produced at the temperature and 
pressure of the CHP plant yield energy output values; 
express in units of MMBtu. 
Alternatively, use Equation III.9a to determine the total net 
heat steam (or heat) production.
To convert total electricity production from MWh to 
MMBtu, multiply by 3.415.5  

Step 3: Determine the efficiencies of steam and 
electricity production. 

Identify steam (or heat) and electricity production 
efficiencies. If actual efficiencies of the CHP plant are not 
known, use a default value of 80% for steam and a default 
value of 35% for electricity.6

Step 4: Determine the fraction of total emissions to 
allocate to steam and electricity production. 

Allocate the emissions from the CHP plant to the steam 
and electricity product streams by using Equation III.8f. 

Where:
EH = Emissions allocated to steam production
H = Total steam (or heat) output (MMBtu)
eH = Efficiency of steam (or heat) production
P = Total electricity output (MMBtu)
eP = Efficiency of electricity generation
ET = Total direct emissions of the CHP system
EP = Emissions allocated to electricity production

3 GHG Protocol, 2004 .
 

4 IAPWS Industrial Formulation 1997 for the Thermodynamic Properties 
of Water and Steam (IAPWS-IF97), International Association for the 
Properties of Water and Steam. This publication replaces IFC-67.
5 MWh to MMBtu conversion source – EIA, Annual Energy Review 1995, 
DOE/EIA-0384(95) (Washington, DC, July 1996), Appendix B.
6 The use of default efficiency values may, in some cases, violate the 
energy balance constraints of some CHP systems. However, total 
emissions will still be allocated between the energy outputs. If the 
constraints are not satisfied the efficiencies of the steam and electricity 
can be modified until constraints are met. 
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kg CO2 per kg CH4 per kg N2O per
Fuel Sector MMBtu Gallon MMBtu Gallon MMBtu Gallon
Natural Gas Manufacturing 53.06 – 0.0010 – 0.0001 –

Coal Manufacturing 93.98 – 0.0110 – 0.0016 –

Distillate 
Fuel/Diesel

Commercial 73.15 10.15 0.0110 0.0015 0.0006 0.0001

Emission Factors by Fuel Type and Sector

Step 3: Select the appropriate emission factors for each fuel from Appendix C, Tables C.7, C.8 and C.9.

F&M Manufacturing
F&M is a manufacturing facility located in California. It has two 10 MW generating units, one burning natural gas and 
one coal-fired unit. F&M also has a commercial office building in California that is heated with diesel.

Step 1: Identify all types of fuel directly combusted in your operations.

Step 2: Determine annual consumption of each fuel. 
F&M measures heat input (MMBtu of fuel used) into its plants, and purchases its heating fuel for commercial use in bulk 
by the barrel. Last year it consumed 788,400 MMBtu of natural gas and 946,000 MMBtu of coal. It also purchased 265 
barrels of distillate fuel for heating and sold 15 barrels. F&M began the year with 12 barrels in storage and ended the year 
with 24 barrels in storage. Using Equation III.8a, F&M determined distillate fuel consumption. The result, 238 barrels can 
be converted to gallons by multiplying by 42. See Table III.8.1.

Fuel Sector
Natural Gas Manufacturing

Coal Manufacturing

Diesel Commercial

Fuel Type, Sector, and Location

III.8.6 Example: Direct Emissions from Stationary Combustion

Equation  
III.8a

Annual Consumption of Fuels

Annual Consumption
(MMBtu or gallons) = Total Annual Fuel 

Purchases - Total Annual 
Fuel Sales + Amount Stored at 

Beginning of Year - Amount Stored at 
Year End

Annual Consumption 
of Distillate Fuel = 265 barrels - 15 barrels + 12 barrels - 24 barrels = 238 barrels consumed

238 barrels consumed x 42 gallons/ barrel = 9,996 gallons
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Equation 
III.8c

Carbon Dioxide Emissions from Distillate Fuel 
(Gallons)

Total 
Emissions
(metric tons)

=
10.15 
kg CO2 /
gallon

x 9,996
gallons x

0.001
metric 
tons/
kg

= 101.46 metric 
tons CO2

Total CO2 from All Sources =
130,839.04
metric tons 
CO2

Equation 
III.8b

Carbon Dioxide Emissions from
Natural Gas (MMBtu)

Total Emissions
(metric tons) =

53.06
kg CO2/
MMBtu

x 788,400
MMBtu x

0.001
metric 
tons/
kg

=
41,832.5
metric tons 
CO2

Step 4: Calculate each fuel’s carbon dioxide emissions. 
Use Equation III.8b if the fuel consumption is expressed in 
MMBtu, and Equation III.8c if it is expressed in gallons. 

Equation 
III.8b

Carbon Dioxide Emissions from Coal  
(MMBtu)

Total Emissions
(metric tons) =

93.98
kg CO2/
MMBtu

x 946,000
MMBtu x

0.001
metric 
tons/
kg

=
88,905.08 
metric tons 
CO2

Step 5: Calculate each fuel’s methane and nitrous 
oxide emissions. 

Use Equation III.8d if the fuel consumption is expressed 
in MMBtu, and Equation III.8e if it is expressed in gallons. 
Note, both methane and nitrous oxide emissions from 
stationary combustion are likely to be de minimis.

Equation 
III.8d

Methane Emissions from Natural Gas  
(MMBtu)

Total Emissions
(metric tons) =

0.0010
kg CH4/
MMBtu

x 788,400
MMBtu x

0.001
metric 
tons/
kg

=
0.788
metric tons 
CH4

Step 6: Convert CH4 and N2O emissions to CO2e and 
sum the subtotals. 

Use the IPCC GWP factors (SAR) from Table C.1, 
Appendix C to convert CH4 and N2O to CO2 equivalent.

Equation 
III.8d

Nitrous Oxide Emissions from Natural Gas  
(MMBtu)

Total Emissions
(metric tons) =

0.0001
kg N2O/
MMBtu

x 788,400
MMBtu x

0.001
metric 
tons/
kg

=
0.0788
metric tons 
N2O

Equation 
III.8d

Methane Emissions from Coal
(MMBtu)

Total Emissions
(metric tons) =

0.0110
kg CH4/
MMBtu

x 946,000
MMBtu x

0.001
metric 
tons/
kg

=
10.406
metric tons 
CH4

Equation 
III.8d

Nitrous Oxide Emissions from Coal  
(MMBtu)

Total Emissions
(metric tons) =

0.0016
kg N2O/
MMBtu

x 946,000
MMBtu x

0.001
metric 
tons/
kg

=
1.514
metric tons 
N2O

Equation 
III.8e

Nitrous Oxide Emissions from Distillate Fuel  
(Gallons)

Total 
Emissions
(metric tons)

=
0.0001
kg N2O /
gallon

x 9,996
gallons x

0.001
metric 
tons/
kg

= 0.0010 metric 
tons N2O

Total N2O from All Sources =
1.594
metric tons 
N2O

Equation 
III.6c

Converting Mass Estimates to Carbon Dioxide 
Equivalent

Metric Tons 
of CO2e

=
Metric 
Tons of 
GHG

x GWP
(SAR, 1996) = 130,839.04 metric tons 

CO2e

CH4 Tons of 
CO2e

=
11.21
metric 
tons CH4

x 21 (GWP) = 235.41 metric tons CO2e

N2O Tons of 
CO2e

=
1.594 
metric 
tons N2O

x 310 (GWP) = 494.2 metric tons CO2e

Total = 131,568.65 metric tons 
CO2e

Equation 
III.8e

Methane Emissions from Distillate Fuel  
(Gallons)

Total 
Emissions
(metric tons)

=
0.0015
kg CH4/ 
gallon

x 9,996
gallons x

0.001
metric 
tons/
kg

= 0.015 metric 
tons CH4

Total CH4 from All Sources =
11.21 
metric tons 
CH4
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Chapter 9 Indirect Emissions from Imported Steam, District Heating and 
  Cooling, and Electricity from a Co-Generation Plant

This chapter applies to organizations that purchase steam, 
district heat, cooling or electricity from a co-generation or 
conventional boiler plant that they do not own or operate. 
Emissions associated with these sources are considered 
to be indirect. If you own or operate a co-generation or 
conventional boiler plant, you should calculate your direct 
emissions from the combustion of the fossil fuels at the 
plant as described in Chapter 8. 

III.9.1 Calculating Indirect 
   Emissions from Heat and 
   Power Produced at a 
   Co-Generation Facility
Emissions from co-generation facilities—also referred to 
as combined heat and power (CHP) plants—represent 
a special case for estimating indirect emissions. Because 
co-generation simultaneously produces electricity and 
heat (or steam), attributing total GHG emissions to each 
product stream would result in double counting. Thus, 
when two or more different parties receive the energy 

streams from co-generation plants, GHG emissions 
must be determined and allocated separately for heat 
production and electricity production. Since the output 
from co-generation results simultaneously in heat and 
electricity, you can determine what “share” of the total 
emissions is a result of electricity and heat by using a ratio 
based on the Btu content of heat and/or electricity relative 
to the co-generation plant’s total output.
The process for estimating indirect emissions from heat 
and power produced at a co-generation facility involves 
the following five steps:
1. Obtain total emissions and power and heat generation 

information from co-generation facility; 
2. Determine emissions attributable to net heat 

production and electricity production;
3. Calculate emissions attributable to your portion of heat 

and electricity consumed; 
4. Convert any non-CO2 emissions to carbon dioxide 

equivalent, as applicable; and
5. Sum CO2e.

Step 1: Obtain emissions and power and heat 
information from the co-generation facility. 

You will need to obtain the following information from 
the CHP plant owner or operator to estimate indirect 
GHG emissions: 
1. Total emissions of carbon dioxide (and methane and 

nitrous oxide when they are being reported) from the 
co-generation facility - based on fuel input information; 

2. Total electricity production from the co-generation 
plant - based on generation meter readings; and 

3. Net heat production from the co-generation plant.
Net heat production refers to the useful heat that is 
produced in co-generation, minus whatever heat returns 
to the boiler as steam condensate, as shown in  
Equation III.9a.1  

Step 2: Determine emissions attributable to net heat 
production and electricity production for the 
co-generation plant. 

Refer to Section III.8.5 in the Stationary Combustion 
chapter titled “Allocating Emissions from Co-Generation” 

Who should read Chapter 9:
Chapter 9 applies to organizations that purchase 
electricity, steam or heating and cooling from a 
co-generation plant or conventional boiler that they 
do not own or operate. 

What you will find in Chapter 9:
This chapter provides guidance on estimating 
indirect emissions from co-generation, imported 
steam, and district heating and cooling. The chapter 
includes the quantification methodology for co-
generation and an example addressing indirect 
emissions from district heating.

Information you will need:
You will need information about the type of co-
generation, imported steam and heat, and imported 
cooling your organization uses, and the types and 
amounts of fuel consumed by the plant to generate 
that electricity, heating or cooling. For example, for 
heat or electricity from a co-generation facility, you 
will need information about the plant’s net heat 
production and net electricity production in addition 
to your organization’s own consumption of that 
power. 

Equation
III.9a

Net Heat Production

Net Heat Production
(MMBtu) = Heat of Steam 

Export (MMBtu)
- Heat of Return Condensate

(MMBtu)

1 Alternatively, refer to p. 45 “Step 2” for guidance on determining net 
heat production from steam temperature and pressure data.



56Part III Chapter 9

to calculate emissions attributable to net heat and 
electricity production. 

Step 3: Calculate emissions attributable to your 
portion of heat and electricity consumed. 

Once you have determined total emissions attributable to 
heat (or steam) and electricity production, you will need 
to determine your portion of heat or electricity consumed, 
and thus your indirect GHG emissions associated with 
heat or electricity use. First, obtain your electricity and 
heat (or steam) consumption information, then use 
Equations III.9b and III.9c to calculate your share of 
emissions, as appropriate. 

Step 4: Convert any non-CO2 emissions to CO2e, as 
applicable, and sum subtotals.

Use the IPCC Second Assessment Report global warming 
potential factors from Table C.1, Appendix C to convert 
methane and nitrous oxide to carbon dioxide equivalent.  

III.9.2 Calculating Indirect GHG 
   Emissions from Imported  
   Steam or District Heating 
   from a Conventional Boiler 
   Plant 
The following process leads participants through a 
procedure to calculate emissions from imported steam or 
district heating produced at a conventional boiler plant 
that does not generate electricity – i.e., the boiler plant is 
not a co-generation facility. The method for quantifying 
indirect emissions from imported steam or district heating 
largely mirrors that for calculating direct emissions 
from stationary combustion, with the additional step to 
incorporate efficiency losses for steam generation and 
distribution. 
In order to calculate fuel consumption at the boiler, you 

Equation
III.9c

Indirect Emissions Attributable to Heat or 
Steam Consumption

Indirect
Emissions 
Attributable 
to Heat
Consumption
(metric tons)

=

CHP Emissions 
Attributable 
to Heat
Production
(metric tons)

x (
Your Heat 
Consumption
(MMBtu)

÷
CHP Net 
Heat 
Production
(MMBtu)

)

can use the heat contained in the steam or hot water you 
receive, rather than rely on actual fuel measurements, 
which may not be available (see Equations III.9d and 
III.9e). Once you have identified fuel consumption at the 
boiler, you can calculate total emissions by multiplying 
total energy by the emission factors provided in Appendix 
C, Tables C.7, C.8, and C.9. If you know the efficiency 
factor for generation and transmission of imported steam 
or hot water, please use it in your calculation. (Note that 
heat loss during transmission should be reflected in this 
efficiency factor.)
If the efficiency is unknown, use an efficiency factor of 75%. 
Use the following four steps to estimate your total GHG 
emissions from imported steam or district heating:
1. Determine energy obtained from steam or district 

heating;
2. Determine energy consumed at the steam or district 

heating plant;
3. Determine appropriate emission factor for the fuel; and
4. Multiply energy consumed by the emissions factor to 

derive emission estimates.

Step 1: Determine energy obtained from steam or 
district heating. 

You can use monthly energy bills to determine the energy 
obtained from steam or district heating. The monthly bills 
should be summed together over the year to give annual 
consumption. You will want to total your data in million 
Btu (MMBtu). 
Heating Bills Expressed in Therms. If your heating bills are 
expressed in therms, you can convert the values to MMBtu 
by multiplying by 0.1, as shown in the Equation III.9d. 

Equation
III.9d

Steam Energy Consumption (from 
therms)

Energy Consumption
(MMBtu) =

Energy 
Consumption
(therms)

x 0.1 MMBtu/ therm

Heating Bills Expressed in Pounds of Steam. If your 
steam consumption is billed in pounds (lbs), you either 
need to monitor the temperature and pressure of the steam 
you have received, or request it from the steam supplier. 
Calculate the thermal energy of the steam using saturated 
water at 212OF as the reference.2 The thermal energy 
consumption is calculated as the difference between the 
enthalpy of the steam at the delivered conditions and the 
enthalpy (or heat content) of the saturated water at the 
reference conditions (or heat content). The enthalpy of the 

Equation
III.9b

Indirect Emissions Attributable to Electricity 
Consumption

Indirect 
Emissions 
Attributable 
to Electricity 
Consumption

=

CHP Emissions 
Attributable 
to Electricity
Production
(metric tons)

x (
Your 
Electricity 
Consumption
(kWh)

÷
Total CHP 
Electricity 
Production
(kWh)

)

2 American Petroleum Institute, Compendium of Greenhouse Gas 
Emissions Estimation Methodologies for the Oil and Gas Industry (2001). 
3 See, for example, J.H. Keenan, Keyes, Hill, et al, Steam Tables (1969) and 
R.J. Reed, Ed., North American Combustion Handbook, Second Edition 
(1978), pages 349. 
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from Step 2 and the appropriate emission factor from Step 
3, use Equation III.9h to calculate total GHG emissions 
from imported steam or hot water.

Step 5: Convert any CH4 and N2O emissions to CO2e 
and sum all subtotals.

Use the IPCC Second Assessment Report global warming 
potential factors from Table C.1, Appendix C to convert 
methane and nitrous oxide to carbon dioxide equivalent.

III.9.3 Calculating Indirect GHG 
   Emissions from District 
   Cooling
When you purchase cooling services using district cooling, 
the compressor system that produces the cooling is driven 
by either electricity or fossil fuel combustion. Your indirect 
emissions from district cooling represent your share of the 
total cooling demand from the cooling plant, multiplied 
by the total GHG emissions generated by that plant. You 
can begin the process of estimating your indirect emissions 
from district cooling by summing together the total 
cooling on your monthly cooling bills. 
Once you have determined your total cooling, you can use 
one of two options—either a simplified or more detailed 
approach—to estimate your GHG emissions. 
Simplified Approach (Option 1). The simplified approach 
uses an estimated value for the ratio of cooling demand 
to energy input for the cooling plant, known as the 
“coefficient of performance” (COP). Thus, this approach 
allows you to estimate the portion of energy used at the 
district cooling plant directly attributable to your cooling. 
Detailed Approach (Option 2). COPs for chillers may vary 
by more than an order of magnitude, making it necessary 
to obtain the COP for the cooling plant. The more detailed 

steam can be found in standard steam tables. The enthalpy 
of saturated water at the reference conditions is 180 Btu 
per pound. The thermal energy consumption for the steam 
can then be calculated as shown in Equation III.9e. 

Step 2: Determine the energy consumed by the 
steam or district heating plant. 

Once you have estimated your steam consumption, you 
can estimate the energy consumed at the steam or district 
heating plant by dividing your energy consumption by 
the system efficiency. If you can obtain information about 
the efficiency of the boiler used to produce the steam or 
hot water and any transport losses that occur in delivering 
the steam, use Equation III.9f. If transport losses or 
boiler efficiency vary seasonally, energy input should be 
calculated on a monthly or seasonal basis, and summed 
together to arrive at the total annual energy input for  
Step 4. 
Estimated System Efficiency. As shown in Equation 
III.9g, if you are unable to obtain the system efficiency, 
divide energy consumption from Step 1 by an estimated 
total efficiency—boiler efficiency and transport losses 
combined—of 75%.

Step 3: Determine appropriate emission factors. 
Because emissions will vary with fuel type, you need to 
know the type of fuel that is burned in the plant supplying 
your steam or hot water. You can obtain this information 
from the plant’s energy supplier. Once you have the 
type of fuel being combusted to generate the steam or 
hot water, use the emission factors for stationary fuel 
combustion in Appendix C, Tables C.7, C.8, and C.9. 

Step 4: Calculate total emissions from imported 
steam or district heating. 

Once you have both the value of total energy consumed 

Equation
III.9e

Steam Energy Consumption (from pounds)

Energy Consumption
(MMBtu) = ( Enthalpy of Delivered 

Steam (Btu/lb)
- 180 (Btu/lb) x )

Mass of Steam 
Consumed 
(lbs)

÷ 1,000,000
(Btu/MMBtu)

Equation
III.9f

Energy Input by Steam or District Heating 
Plant

Energy 
Consumption
(MMBtu)

= Energy Use for 
Heating (MMBtu) ÷ [ Fractional Boiler

Efficiency x ( 1 - Fractional 
Transport Losses ) ]

Equation
III.9g

Energy Input (plant efficiency 
unknown)

Energy Input (MMBtu) = Energy Consumption (MMBtu) ÷ 0.75

Equation
III.9h

Total Emissions from Steam 
System

Total Emissions
(metric tons) = Energy Consumed 

(MMBtu) x Emission Factor 
(kg/MMBtu) x

0.001
metric tons/
kg
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Step 4: Calculate total GHG emissions resulting 
from cooling. 

Where Cooling Plant Uses Absorption Chillers or 
Engine-Driven Compressors. If you can determine what 
type of fuel is being used, multiply the energy input by 
the appropriate emission factor in Appendix C, Tables C.7, 
C.8, and C.9. If the fuel type cannot be determined, assume 
natural gas and multiply the energy input by the emission 
factors for natural gas according to Equation III.9k.

Where Cooling Plant Uses Electric-Driven Compressors. 
If the cooling plant uses an electrically driven compressor, 
calculate emissions using the procedures described 
in Chapter 6 on indirect emissions from electricity 
consumption.

Detailed Approach Based on Cooling Plant 
Emissions and Your Organization’s Share of Total 
Cooling Demand - Option 2

Step 1: Determine total cooling-related emissions 
from the district cooling plant. 

District cooling plants take a variety of forms and may 
produce electricity, hot water or steam for sale in addition 
to cooling. 
Where Cooling Plant Produces Only Cooling. In the 
simplest case, all of the fuel consumed by the plant is 
used to provide cooling. In that case, you will be able 
to determine total cooling emissions based on 1) total 
indirect emissions from cooling plant electricity and heat 
consumption (metric tons) and 2) total direct emissions 
from cooling plant fuel combustion (metric tons). 
The process for calculating the indirect and direct 
emissions is described in Sections III.6 and III.8. You 
will need to obtain the emission values from the district 
cooling plant or calculate the emissions based on the fuel 
consumption, as well as electricity and steam consumption 
information, provided by the plant.
Where Cooling Plant Produces More than Cooling. In 
many cases, the simple situation described above will not 

approach allows you to determine the total cooling-related 
emissions from the district cooling plant and your fraction 
of total load hours.

Simplified Approach Using an Estimated 
Coefficient of Performance - Option 1

Step 1: Determine your annual cooling demand. 
While your cooling bill may be reported in terms of million 
Btu (MMBtu), it will typically report cooling demand in 
ton-hours. You can convert ton-hours of cooling demand 
to MMBtu using Equation III.9i. If you are billed monthly, 
sum together your cooling demand for every month to 
yield an annual total. 

Step 2: Estimate COP for the plant’s cooling system. 
If you are able to obtain the COP for the cooling plant, 
proceed to Step 3. However, if you cannot obtain the 
COP itself, try to determine the type of chiller used by 
the district cooling plant. With that information, a rough 
estimate of the COP may be selected from the typical 
values shown in Table III.9.1.

Step 3: Determine energy input. 
To determine the energy input to the system resulting 
from your cooling demand, use Equation III.9j.
For an electric driven compressor, convert the energy 
input in MMBtu into kWh by multiplying by 293.1. 

Equation
III.9i

Annual Cooling Demand

Cooling Demand
(MMBtu) = Cooling Demand

(ton-hours) x
12,000
(Btus/ton-
hour)

x 0.000001
(MMBtu/Btu)

Equation
III.9j

Energy Input from Cooling Demand

Energy Input (MMBtu) = Cooling Demand (MMBtu) ÷ COP

Equation
III.9k

Total Cooling Emissions 
- Simplified Approach

Total Cooling 
Emissions
(metric tons)

= Energy Input
(MMBtu) x Emission Factor

(kg/MMBtu) x
0.001
metric tons/
kg

Equipment 
Type

Coefficient of 
Performance 
(COP)

Energy 
Source

Absorption 
Chiller

0.8 Natural Gas

Engine-Driven 
Compressor

1.2 Natural Gas

Electric-Driven 
Compressor

4.2 Electricity

Table III.9.1  Typical Chiller Coefficients of  
            Performance
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apply. Instead, the cooling plant will be integrated into 
a combined heat and power plant, where some of the 
steam and electricity produced by the plant may be used 
for cooling, and some may be used for other purposes. 
In this case, the emissions from the combined heat and 
power plant will need to be allocated between heating and 
electricity production (or shaft work in the case of internal 
combustion engines), and these emissions will have to be 
scaled by the fraction of the heat or electricity that is used 
for cooling, as shown in Equation III.9l, which assumes 
90% efficiency for boiler emissions and allocates all other 
waste heat to electrical efficiency.
The attribution of emissions to the heat and power streams 
is done in the same manner as described above.

Step 2: Determine fraction of cooling emissions 
attributable to your operations. 

The next step in calculating your GHG emissions from 
cooling is to scale the total plant cooling emissions by the 
percentage of your share of the cooling load. Equation 
III.9m demonstrates how the total cooling load on the 
plant is scaled to determine your cooling emissions. 

Step 3: Determine total yearly emissions. 
For each month (or longer period) of the year, cooling 
emissions should be calculated as described in Steps 1 
and 2, above. The duration of the periods for which the 
emissions are calculated will depend on the data available. 

Equation
III.9l

Cooling Emissions (from plant with multiple product streams)

Total 
Cooling 
Emissions
(metric tons) =

[
Fraction of CHP 
Electricity Prod. Used 
for Cooling

x ( ( Total Fuel Heat Input
(MMBtu) -

Net Heat 
Production 
(MMBtu)

) ÷ 0.9 ) ÷ Total Fuel Heat 
Input (MMBtu)] ]

+ [ Fraction of CHP Heat 
Prod. Used for Cooling x ( Net Heat Production 

(MMBtu) ÷ ( 0.9 x Total Fuel Heat 
Input (MMBtu) ) ) ] x

Total CHP 
Emissions
(metric 
tons)

Ideally, calculations would be made monthly for cooling 
plants integrated with CHPs, as emissions associated 
with cooling will depend on how the CHP outputs are 
distributed. If data for making these calculations are not 
available on a monthly basis, then longer periods will be 
used. In either case, the emissions for each period must be 
summed over the year to obtain the annual total.
Additional guidance on estimating GHG emissions from 
co-generation electricity and heat can be found through 
the following:
• Corporate GHG Accounting Calculation Tools, 

prepared under the GHG Protocol Initiative by the 
World Resources Institute and World Business Council 
for Sustainable Development (October 2001). The 
tool entitled Calculating CO2 Emissions from Stationary 
Sources addresses emissions from co-generation 
facilities (www.ghgprotocol.org/standard/tools.htm). 

• Guidelines for the Measurement and Reporting of 
Emissions in the UK Emissions Trading Scheme, 
prepared by the U.K. Department for Environment, 
Food and Rural Affairs (August 2001) (www.defra.gov.
uk/environment/climatechange/trading). 

• EPA Climate Leaders Inventory Protocol, U.S. 
Environmental Protection Agency (in development 
as of August 2002). EPA’s protocol includes a module 
focusing on indirect emissions from electricity and/or 
steam purchases (www.epa.gov/climateleaders/index).

Equation
III.9m

Annual Cooling Emissions

Participant
Cooling Emissions
(metric tons)

=
Total Cooling 
Emissions
(metric tons)

x (
Participant 
Cooling Load
(ton-hour)

÷
Total Cooling 
Load 
(ton-hour)

)
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Fuel Gas Emitted Emission 
Factor

Natural Gas Carbon Dioxide 53.06 
kg/MMBtu

Natural Gas Methane 0.0010 kg/
MMBtu

Natural Gas Nitrous Oxide 0.0001 
kg/MMBtu

Emission Factors for Natural Gas

Step 3: Determine appropriate emission factors. 

Since natural gas is used to generate the steam, use emissions factors in MMBtu from Appendix C, Tables C.7 and C.8

Equation
III.9f

Energy Input

Energy Input
(MMBtu) = 600

MMBtu ÷ [ 0.85 (boiler
efficiency) x ( 1 - 0.06 ) ] = 750.94

MMBtu

Step 5: Convert CH4 and N2O emissions to CO2e and 
sum all subtotals. 

Step 4: Calculate total emissions. 
Steam-related methane and nitrous oxide emissions are 
likely to be de minimis. 

Socal Manufacturing Company
The Socal Manufacturing Company imports steam at its Bakersfield facility. The steam is imported from a conventional 
natural gas-fired boiler. The boiler efficiency is 85% and the loss factor is 6%.

Step 1: Determine energy obtained from steam or district heating. 
Since its energy consumption is provided in therms on its monthly billing, Socal uses Equation III.9d to determine energy 
consumption. Socal consumed 6,000 therms in the past year.

III.9.4 Example: Indirect Emissions from District Heating

Equation
III.9d

Energy Consumption for Steam

Steam Energy 
Consumption
(MMBtu)

= 6,000
Therms x

0.1 
MMBtu/ 
therm

= 600 MMBtu

Step 2: Determine the energy consumed by the steam or district heating plant.
Socal uses its boiler efficiency of 85% and loss factor of 6% to calculate its Energy Input.

Equation
III.6c

Converting Mass Estimates to Carbon Dioxide 
Equivalent

Metric Tons of 
CO2e

Metric Tons of 
GHG x GWP (SAR, 1996)

Metric Tons 
of CO2

= = 39.85 metric 
tons CO2e

CH4 Metric 
Tons of CO2e

= 0.00075 metric 
tons CH4

x 21 (GWP) = 0.0158 metric 
tons CO2e

N2O Metric 
Tons of CO2e

0.000075
metric tons N2O

x 310 (GWP) = 0.0233 metric 
tons CO2e

Total = 39.89 metric 
tons CO2e

Equation
III.9k

Total Emissions

Total Carbon Dioxide (CO2) Emissions (kg) = 750.94 MMBtu x 53.06 kg/MMBtu x 0.001 metric tons/
kg = 39.85 metric tons CO2

Total Methane (CH4) Emissions (kg) = 750.94 MMBtu x 0.0010 kg/MMBtu x 0.001 metric tons/
kg = 0.00075 metric tons CH4

Total Nitrous Oxide (N2O) Emissions (kg) 750.94 MMBtu x 0.0001 kg/MMBtu x 0.001 metric tons/
kg = 0.000075 metric tons 

N2O
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Chapter 10 Direct Emissions from Sector-Specific Processes

The California Registry’s Cement Protocol provides 
guidance for calculating CO2 emissions associated with 
manufacturing cement. Cement companies should refer 
to this document for procedures to account for process-
related emissions from the calcination of clinker.
Power companies and utilities should refer to the Power/
Utility Protocol for guidance on accounting for process-
related emissions associated with emission control 
technologies, coal gasification, and hydrogen production.
A variety of useful resources exist that will help you 
calculate process emissions for which the California 
Registry does not provide guidance. The California 
Registry recommends reviewing relevant methodologies 
and/or calculations with technical assistance providers or 
other environmental experts.
Verification of emissions from manufacturing processes 
will be determined by the expertise and professional 
judgment of the verifier. Should you have questions about 
criteria or questions about a verifier’s judgments during 
the verification cycle, you can contact the California 
Registry at any time.
The following is a list of resources for use in making  
your calculations: 

Adipic acid production (process N2O emissions)
• IPCC, 2006 Guidelines, Equation 3.8
• WRI/WBCSD, Calculating N2O Emissions from the 

Production of Adipic Acid, 2008
Aluminum production (process CO2 and PFC emissions)
• CO2: IPCC, 2006 Guidelines, Equations 4.21 - 4.24

• PFC: IPCC, 2006 Guidelines, Equations 4.25 - 4.27
• CO2 and PFC: WRI/WBCSD, Calculating CO2 and PFC 

Emissions from the Production of Aluminum, 2008
Ammonia production (process CO2 emissions)
• IPCC, 2006 Guidelines, Equation 3.3
• WRI/WBCSD, Calculating CO2 Emissions from the 

Production of Ammonia, 2008
HCFC-22 production (process HFC-23 emissions)
• IPCC, 2006 Guidelines, Equations 3.31 - 3.33
• WRI/WBCSD, Calculating HFC-23 Emissions from the 

Production of HCFC-22, 2008
Iron and steel production (process CO2 emissions)
• IPCC, 2006 Guidelines, Equations 4.9 - 4.11
• WRI/WBCSD, Calculating CO2 Emissions from the 

Production of Iron and Steel, 2008
Lime production (process CO2 emissions)
• IPCC, 2006 Guidelines, Equations 2.5 - 2.7
• WRI/WBCSD, Calculating CO2 Emissions from the 

Production of Lime, 2008
Nitric acid production (process N2O emissions)
• IPCC, 2006 Guidelines, Equation 3.6
• WRI/WBCSD, Calculating N2O Emissions from the 

Production of Nitric Acid, 2008
Pulp and paper production (process CO2 emissions)
• IPCC, 2006 Guidelines, Section 2.5
• International Council of Forest and Paper Associations 

(ICFPA), Calculation Tools for Estimating Greenhouse Gas 
Emissions from Pulp and Paper Mills, Version 1.1, 2005

• European Union, Guidelines for the monitoring and 
reporting of greenhouse gas emissions, 2006, Annex XI

• WRI/WBCSD, Calculating GHG Emissions from Pulp and 
Paper Mills, 2005

Semiconductor manufacturing (process PFC and SF6 
emissions)

• IPCC, 2006 Guidelines, Equations 6.7 - 6.11
• WRI/WBCSD, Calculating PFC Emissions from the 

Production of Semiconductor Wafers, 2001

Other Resources
• Corporate GHG Accounting Calculation Tools, 

prepared under the GHG Protocol Initiative by the 
World Resources Institute and World Business Council 

Who should read Chapter 10:
Chapter 10 applies to organizations with process 
emissions only. 

What you will find in Chapter 10:
This chapter provides several resources you may 
use to calculate your direct emissions from sector-
specific processes.

Information you will need:
Your information needs will be based on the 
calculation methodology you select. 
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for Sustainable Development. The calculation tools are 
available from the GHG Protocol Initiative website at 
www.ghgprotocol.org/standard/tools.htm.

• EPA Climate Leaders Greenhouse Gas Inventory 
Guidance, U.S. Environmental Protection Agency, 
provides modified guidance from the World 
Resources Institute and World Business Council 
for Sustainable Development. See www.epa.gov/
climateleaders/index.html. 


