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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through I1SO technical committees. Each member body
interested in a subject for which a technical committee has been established has the
right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC
Directives, part 3.

The main task of technical committees is to prepare International Standards. Draft
International Standards accepted by the technical committees are circulated to the
member bodies for voting. Publication as an International Standard requires approval by
at least 75 % of the members casting a vote.

Attention is drawn to the possibility that some of the elements of this International
Standard may be the subject of patent rights. ISO shall not be held responsible for
identifying any or all such patent rights.

ISO 14064-1.1 was prepared by Technical Committee ISO/TC 207, Environmental
management, Working Group 5 on Climate Change.
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Introduction

Climate change has been identified as one of the greatest challenges facing nations,
governments, business and citizens over upcoming decades. Climate change has
implications for a number of earth’s systems; natural, human and economic and could
lead to significant changes in resource use, production and economic actvity. In
response, international, national, regional and local initiatives are being developed and
implemented to limit the growth of greenhouse gas (GHG) concentrations in the Earth’s
atmosphere. Many GHG initiatives rely on the quantification, monitoring, reporting and
verification of GHG emissions and/or removals.

ISO 14064 Greenhouse gases is comprised of three Parts:
- ISO 14064 Greenhouse gases — Part 1: Specification for the quantification,
monitoring and reporting of organization emissions and removals;
ISO 14064 Greenhouse gases - Part 2: Specification for the quantification,
monitoring and reporting of project emissions and removals;
ISO 14064 Greenhouse gases - Part 3: Specification and guidance for
validation, verification and certification.

This International Standard is expected to benefit entities, governments, project
proponents and stakeholders worldwide by providing clarity and consistency for
quantifying, monitoring, reporting and verifying greenhouse gases. Specifically, this
standard will:
- Enhance the environmental integrity of GHG quantification;

Enhance the credibility, consistency, and transparency of GHG quantification,

monitoring and reporting, including GHG project emission reductions and

removal enhancements;

Facilitate the development and implementation of organization GHG

management strategies and plans;

Facilitate the development and implementation of GHG projects;

Allow entities to track performance and progress in the reduction of GHG

emissions and/or increase in GHG removals;

Assisting in the identification of GHG risks or liabilities;

Increase investor confidence;

Facilitate the crediting and trade of GHG emission reductions or removal

enhancements.

Users of this International Standard may find benefit in some of the following
applications:
- Corporate risk management; for example, the identification and management of
GHG-related liabilities and assets;
Voluntary initiatives; for example, participation in voluntary GHG registry or
reporting initiatives;
GHG markets; for example, the buying and selling of GHG allowances or credits;
Regulatory/government reporting; for example, credit for early action or national
reporting/inventory schemes.

Vi
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Many countries conduct national-level GHG inventories to comply with international
obligations or as part of domestic activities. National inventories are, to a large extent,
top-down exercises relying on national activity data and emissions factors.
Organization-level GHG inventories, on the other hand, are typically conducted from the
bottom-up — accounting for facility-specific GHG emissions and/or removals. National-
level GHG inventories are guided by national or international protocols. 1SO 14064
Greenhouse gases — Part 1: Specification for the quantification, monitoring and
reporting of organization emissions and removals details requirements for designing and
developing organization-level GHG inventories.

ISO 14064 Greenhouse gases — Part 1: Specification for the quantification, monitoring
and reporting of organization emissions and removals specifies requirements for first
party (self) verification of an organization's GHG inventory. The Standard does not
specify requirements for second or third party validation/verification bodies and
validators/verifiers in providing assurance against GHG claims from organizations. Such
requirements may be the authority of the applicable GHG scheme(s) or may be found in
ISO 14064 Greenhouse gases - Part 3: Specification and guidance for validation,
verification and certification.

Users of this International Standard are encouraged to reference The Greenhouse Gas
Protocol: A Corporate Accounting and Reporting Standard produced by World Business
Council for Sustainable Development (WBCSD)/World Resources Institute (WRI) for
additional guidance on applying relevant concepts and requirements.

vii
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Greenhouse gases - Specification for the quantification,
monitoring and reporting of organization emissions and
removals

1. Scope

This International Standard specifies requirements for quantifying, monitoring and
reporting an organization’s GHG emissions and removals.

This International Standard is GHG policy and scheme neutral. Where a GHG policy or
scheme is applicable, the requirements of that policy or scheme shall be additional to the
requirements of this International Standard. Where a requirement of this International
Standard prevents an organization from complying with applicable GHG policy or
scheme requirements, the requirement of the GHG policy or scheme shall take
precedence.

2. Normative References

[The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.]

Secretary’s Note: Need for normative references to be determined.

3. Definitions

For the purposes of this document, the following terms and definitions apply.

3.1 base year
a historic datum for comparing GHG emissions or removals over time

NOTE — Base year emissions or removals could be quantified based on a specific year
or averaged from several years

3.2 carbon dioxide equivalent (CO,-e)
unit for comparing the radiative forcing of a GHG to carbon dioxide

NOTE - Generally calculated using the quantity of a given GHG multiplied by its global
warming potential

3.3 facility

single installation, or set of installations, stationary or mobile, that can be defined within
a single geographical boundary, organizational unit or production process

Page 1
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NOTE - Typically a distinct production site, individual unit or series of processes at a
specific location

3.4 [full fuel cycle]
[GHG emissions associated with the manufacture and post-manufacture distribution of
an energy product

NOTE — Does not include GHG emissions associated with exploration and primary
production.]

35 greenhouse gas (GHG)
any gaseous constituent of the atmosphere that absorb and re-emit infrared radiation

NOTE — Common GHGs include Carbon dioxide (CO,), Methane (CH,), Nitrous oxide
(N2O), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur hexafluoride
(SFs)

3.6 GHG activity level
guantity or level of an activity that results in a GHG emission or removal

NOTE — Examples could include the amount of energy consumed, material produced,
service provided or biomass accumulated.

3.7 GHG source
process or mechanism that releases GHG into the atmosphere

3.8 GHG sink
process or mechanism that absorbs GHG from the atmosphere or that captures and
stores a GHG from an emission source

3.9 GHG emissions
release of GHGs to the atmosphere by GHG sources

NOTE — GHG emissions may be captured from a GHG source and stored in a GHG
sink.

3.10 GHG removals
absorption of GHGs from the atmosphere by biological GHG sinks

3.11 GHG emission or removal factor
factor relating activity data to absolute GHG emissions or removals

3.12 GHG emission reduction
difference (decrease) of GHG emissions between a baseline and project

3.13 GHG removal enhancement
difference (increase) of GHG removals between a baseline and project

Page 2
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3.14 direct GHG emissions
GHG emissions from GHG sources that are owned or controlled by the organization

3.16 energy indirect GHG emissions
GHG emissions associated with the import and use of electricity, heat, steam or other
fossil fuel-derived energy products.

3.17 otherindirect GHG emissions
GHG emissions attributable to an organization’s activities, but occurring from GHG
sources that are owned or controlled by another organization

3.18 GHG inventory
detailed list of an organization's GHG sources, sinks, emissions, removals, emission
reductions and removal enhancements quantified in accordance with ISO 14064 Part 1

3.19 GHG project
project that intends to cause GHG emission reductions and/or GHG removal
enhancements

NOTE — A GHG project occurs within a finite spatial and temporal boundary.

3.20 GHG report

self-contained document (in printed or electronic form) prepared in accordance with ISO
14064 Part 1 or Part 2 intended to communicate the organization’s or project's GHG
emissions, removals, emission reductions or removal enhancements during a specified
period of time and other related issues to its intended users

3.21 GHG scheme
voluntary or mandatory international, national, sub-national governmental or non-
governmental policy or regulatory authority that registers, accounts or manages GHG
emissions or removals

3.22 global warming potential (GWP)
factor describing the radiative forcing impact of one unit of a given GHG relative to one
unit of carbon dioxide

3.23 internal targeted action
internal activity or initiative implemented by the organization to reduce GHG emissions
or increase GHG removals

NOTE - Organizations may describe targeted actions by quantifying actual GHG
emissions or removals before implementation of the initiative or activity to actual GHG
emissions or removals following implementation of the initiative or activity. This
approach differs from a GHG project where GHG emissions reductions or removal
enhancements may be created as the difference between a hypothetical and
counterfactual baseline and actual, post-implementation GHG emissions or removals.
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3.24 monitoring
assessment of GHG emissions and removals

NOTE — Assessments can be continuous or periodic and could include assessment of
inputs or outputs of GHG sources and sinks and/or the general conditions that may
influence GHG emissions and removals

3.25 organization

company, corporation, firm, enterprise, authority or institution, or part or combination
thereof, whether incorporated or not, public or private, that has its own functions and
administration

[ISO 14001:1996]

3.26 uncertainty

parameter, associated with the result of measurement or estimation, which characterizes
the dispersion of the values that could be reasonably attributed to the measured or
estimated quantity

4. Principles

Organization-level GHG quantification, monitoring and reporting is based on a number of
principles to ensure reported data, information and related disclosures are:
Free from material misstatement, avoid bias in their selection and presentation
and provide a credible and balanced account;
Capable of being depended upon by users to represent faithfully that which they
either purport to represent or could reasonably be expected to represent.

The organization shall apply the following principles in quantifying, monitoring and
reporting GHG emissions and removals:

a) Completeness: Include all GHG emissions and removals within organizational
boundaries. Estimate and justify GHG sources or sinks not quantified. Ensure
that all information material to users appears in reported GHG data or information
in a manner consistent with the established organizational GHG boundaries,
scope, time period and objectives of reporting.

b) Consistency: Ensure that quantification, monitoring and reporting procedures for
GHG emissions and removals are comparable over time. Clearly justify any
changes to the basis of quantification, monitoring or reporting, and the
consequences of such changes. In cases where specific measurement data for
GHG sources and sinks or other evidence is not available, ensure consistency in
the application of expert judgment, internally and externally, over time.

c) Accuracy: Ensure that quantification is systemically neither over nor under true
GHG emissions or removals, as far as can be judged, and that uncertainties are
reduced as far as practicable. Ensure that sufficient accuracy is achieved to
enable users to make decisions related to reported GHG data or information with
reasonable assurance.
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373 d) Transparency: Report GHG data and information on a regular basis in a clear,
374 factual, neutral and coherent manner cognizant of the needs and backgrounds of
375 users of the reported data or information. Obtain, record, compile, analyze and
376 document GHG data and information in a manner that enables verification.
377 Document assumptions, references and methodologies such that another party
378 may reproduce reported data.

379

380

381 5.0 GHG inventory design and development

382

383 51 Organizational boundaries

384

385 The organization shall comprise one or more facilities. Facility-level GHG emissions or
386 removals will be produced from one or more GHG sources or sinks (Figure 1).
387

Organization
ggg Emigssions and
390 Removals (gross)
391
392
393
394
35 |
396 T T T
397 -~ Facility 1 N -~ Facility x .
398
399 S S S S
28(])_ ; olurlce olurnce \ ; o;rlce o;:]ce \
402 |1 ! ’. !
403 \ foA /

404 N Sink Sink / N Sink Sink /
\ /7 \ 7/

405 \\ 11 1,n ,,/ \\ x,1 X,n /,/

406 \\\ e \\\ e

407 . _
408 IR RNy
409 Note: Organization GHG emissions and removals are aggregated from
410 facility-level quantification of GHG sources and sinks.

411 x = number of facilities within the organizational boundary

412 n = number of GHG sources or sinks at the facility

413

f&g Organization Boundary

416 Figure 1: Relationship between sources, sinks and facilities

417

418

419
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The organization shall consolidate its facility level GHG emissions and removals by one
of the following methods:

a) Control: The organization accounts for 100 percent of GHG emissions and/or
removals from facilities over which it has management or operational control;

b) Equity Share: The organization accounts for its portion of GHG emissions and/or
removals from respective facilities;

c) Financial Boundaries: The organization accounts for GHG emissions and/or
removals on the basis of financial, tax or business number boundaries defined by
the country or jurisdiction in which the organization operates;

d) [Production Share: The organization accounts for its share of GHG emissions
and/or removals based on the percentage of the facility’s production that the
organization receives.]

The organization may use a different consolidation methodology where specific
arrangements are defined by a legal contract.

The organization shall document which consolidation method it applies to individual
facilities.

The organization shall justify and document any change to the consolidation method
applied to individual facilities.

Guidance on applying various methods to consolidate facility level GHG emissions and
removals to the organization is included as Annex A.

5.2 GHG emission and removal boundaries

5.2.1 Greenhouse gases

The organization’s GHG inventory shall include emissions and removals of the following
types of GHGs as appropriate:

a) Carbon dioxide (CO,);

b) Methane (CH,);

c) Nitrous Oxide (N,O);

d) Hydrofluorocarbons (HFCs);

e) Perfluorocarbons (PFCs);

f) Sulphur hexafluoride (SFe).

The organization’s GHG inventory may include emissions and removals of other types of
GHGs as appropriate.

5.2.2 Direct GHG emissions and removals
The organization shall quantify all direct GHG emissions from facility GHG sources.

The organization should quantify all direct GHG removals from facility GHG sinks.

Page 6
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Direct emissions from generated and exported electricity, heat, steam or other fossil fuel-
derived energy products may be reported separately, but shall not be deducted from the
organization’s total direct emissions.

The organization may exclude, from facility-level quantification, specific GHG sources or
sinks whose quantification is technically not feasible or would result in excessively high
costs. The organization shall justify, estimate and document GHG emissions or
removals from GHG sources or sinks not quantified.

5.2.3 Indirect GHG emissions from imported energy products

The organization [shall] [should] quantify indirect GHG emissions associated with the
import and use of electricity, heat, steam or other fossil fuel-derived energy products [on
a full fuel cycle basis].

If the organization chooses not to quantify energy indirect emissions or to exclude
specific energy indirect emission GHG sources, the organization shall [explain] [justify]
and document why all or specific indirect GHG emissions associated with the import and
use of electricity, heat, steam or other fossil fuel-derived energy products were not
guantified.

524 Other indirect GHG emissions

The organization [should] [may] quantify other indirect GHG emissions that are a
consequence of the organization’s activities, but occur from GHG sources that are
owned or controlled by another organization, based on requirements of the GHG
scheme in which they are operating, internal reporting needs or the intended use for the
GHG inventory.

EXAMPLE - Other indirect emissions

Examples of facility-level activities that may result in other indirect GHG emissions may
include, but are not limited to,:
- Employee business travel;
Transportation of products, materials or waste by third parties;
Outsourced activities, contract manufacturing and franchises;
Emissions from waste generated by the facility when the point of GHG
emissions occurs at sources or facilities outside of the facility boundary;
Emissions from the use and end-of-life phases of products and services
produced by the facility;
Employees commuting to and from work;

Emissions embodied in non-energy raw materials.
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5.3 Quantification of GHG emissions and removals
531 Quantification approach

The organization shall quantify and document facility-level GHG emissions and removals
by completing the following steps:
a) lIdentification of all GHG emission sources and removal sinks;
b) Selection or development of GHG emissions and removals quantification
methodologies;
c) If applicable, selection and collection of relevant activity data;
d) If applicable, selection or development of appropriate emission factors;
e) Application of quantification methodologies to determine GHG emissions from
sources and GHG removals from sinks;
f) Consolidation of GHG source and sink data to facility level GHG emissions and
removals.

53.2 Identification of GHG sources and sinks

The organization shall identify and document all GHG sources and sinks contributing to
its direct GHG emissions and removals.

If the organization chooses to quantify its direct GHG removals, the organization shall
identify and document all GHG sources and sinks contributing to its direct GHG
removals.

[If the organization chooses to quantify its indirect GHG emissions from imported energy
products,] the organization shall identify and document all GHG sources and sinks
contributing to its indirect GHG emissions from energy products.

[If the organization chooses to quantify its other indirect GHG emissions,] the
organization shall identify and document all GHG sources and sinks contributing to its
other indirect GHG emissions.

Examples of GHG source and sink categories are included in Annex B.

5.3.3 Quantification methodologies

The organization shall select a quantification methodology or methodologies that will
minimize uncertainty and yield accurate and reproducible results for their GHG sources,
GHG sinks and types of GHGs.

The organization shall justify and document the selection of established source, sink or
other specific quantification methodologies.

When using established quantification methodologies, the organization shall justify and
document any departure from the methodologies. When using source- or sink- specific
guantification methodologies, the organization shall provide documentation sufficient to
allow for reproduction of quantifications.
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The organization shall justify and document any changes to quantification methodologies
previously used by the organization.

[

EXAMPLE - Relationship between GHG information types and sources and
relative accuracy

GHG information type or source Relative Level of Accuracy

Continuous direct measurement Highest Accuracy
Site-specific correlations

Intermittent (periodic) direct measurement

Use of models

Use of default emissions factors Lowest Accuracy

5.34 Activity data

If applicable, the organization shall select and collect activity data consistent with the
requirements of quantification methodologies and that will minimize uncertainty and yield
accurate and reproducible results.

5.35 GHG emission factors

If applicable, the organization shall select or develop GHG emission factors that:
a) Are derived from a recognized origin;
b) Are current at the time of quantification;
c) Minimize uncertainty and yield accurate and reproducible results;
d) Are consistent with the intended use of the GHG inventory.

The organization shall justify and document emission factor selection, including
identification of their origin and appropriateness to the intended use for the GHG
inventory.

The organization shall justify and document any changes to emissions factors previously
used by the organization.
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EXAMPLE - Relationship between GHG emission factor types and accuracy

Type of GHG Emission Factor Relative Level of Accuracy

Empirical evidence of: Highest Accuracy

» Standard GHG emission outputs for measured 4
inputs under known conditions of a particular facility;
or

» Stoichiometric and mass balance measurements
and calculations for a particular facility or process
with all losses accounted for and with appropriate
validation or verification;

Empirical evidence for similar or comparable facility or
process types;

Manufacturers specification of output for individual or
similar facilities under known input and load conditions;

Externally supplied emission factor specific to a
particular technology, area, region, province or state;

Externally supplied emission factor specific to a country
or region of countries;

Externally supplied average emission factor for v

international use. Lowest Accuracy

5.3.6 GHG emissions and removal calculations

The organization shall apply the selected quantification methodology or methodologies
to quantify GHG emissions and removals.

The organization shall quantify GHG emissions and removals separately for each source
and type of GHG.

54 GHG inventory components
541 Gross GHG emissions and removals

The organization’s GHG inventory shall list separately for each facility gross:
a) Direct GHG emissions by GHG source and GHG type;
b) Direct GHG removals (as appropriate) by GHG sink and GHG type;
c) Energy indirect GHG emissions (as appropriate) by GHG source and GHG type;
d) Other indirect GHG emissions (as appropriate) by GHG source and GHG type.

The organization’s GHG inventory shall aggregate facility-level GHG emissions and
removals to calculate total gross:

a) Direct GHG emissions;

b) Direct GHG removals (as appropriate);

c) Energy indirect GHG emissions (as appropriate);
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d) Other indirect GHG emissions (as appropriate).

The organization shall use metric tonnes as the unit of measure and shall convert the
guantity of each type of GHG to metric tonnes of carbon dioxide equivalent (CO.e) using
current Global Warming Potentials determined by the Intergovernmental Panel on
Climate Change (see Annex C).

5.4.2 Internal GHG emission reduction or removal enhancement projects

The organization’s GHG inventory shall list separately GHG emission reductions o
removal enhancements from GHG projects quantified within organizational boundaries
(Figure 2).

Requirements and guidance for quantifying GHG projects are contained in 1SO 14064
Greenhouse Gases - Part 2: Specification for the quantification, monitoring and
reporting of project emissions and removals.

5.4.3 External GHG emission reduction or removal enhancement projects

The organization’s GHG inventory shall list separately GHG emission reductions or
removal enhancements from GHG projects quantified outside of organizational
boundaries (Figure 2).

Requirements and guidance for quantifying GHG projects are contained in 1SO 14064
Greenhouse Gases - Part 2: Specification for the quantification, monitoring and
reporting of project emissions and removals.

544 Internal targeted actions to reduce GHG emissions or increase GHG
removals

The organization may quantify GHG emissions or removals differences attributable to ex
post internal targeted actions.

In such cases, the organization shall quantify and document GHG emission or removal
differences attributable ex post internal targeted actions in accordance with the
requirements of this International Standard.

The organization shall list GHG emission or removal differences attributable to internal
targeted actions separately in the GHG inventory.

The organization shall not characterize GHG emission or removal differences

attributable to internal targeted actions as GHG emission reductions or removal
enhancements.
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661 GHG Inventory
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5.4.4 GHG inventory matrix

The organization may use a GHG inventory matrix to guide development of the
organization’s GHG inventory. An example GHG inventory matrix showing inventory
boundaries and components and quantification requirements of this International

Standard is provided as Table 1.

Table 1 - GHG inventory matrix with standard provisions®

GHG Emissions / Inside Organization Boundary Outside Organization
Removals Boundary
Organization Targeted Internal Projects External Projects
and Facility? actions
Emission or Emission Removal Emission Removal
removal Reduction* | Enhancement® | Reduction* | Enhancement®
difference®
Direct GHG shall may may na may na
Emissions®
Direct GHG should may na may na may
Removals®
Energy Indirect [shall] may may na may na
GHG Emissions’ [should]
Other Indirect [should] may may na may na
GHG Emissions® [may]
na not applicable
NOTE 1 Refer to this Standard’s expression of provisions; “shall” = requirement, “should” = recommendation, “may” =
permission”.
NOTE 2 Reported as gross GHG emissions or removals; see Clause 5.4.1.
NOTE 3 See Clause 5.4.4.
NOTE 4 See Clause 5.4.2.
NOTE 5 See Clause 5.4.3.
NOTE 6 See Clauses 5.2.2 and 5.4.1.
NOTE 7 See Clauses 5.2.3 and 5.4.1.
NOTE 8 See Clauses 5.2.4 and 5.4.1.
55 Base year GHG inventory
551 Base year selection and establishment

The organization [should] [may] establish an historic base year for GHG emissions and
removals for comparative purposes or to meet GHG scheme requirements and other
intended uses for the GHG inventory.

If the organization establishes a base year, the organization shall quantify base year
GHG emissions and removals using single year data, a multi-year average or a rolling
average approach.

Where a base year is established, the organization shall:
a) Select a base year for which verifiable GHG emissions and/or removals data is
available;
b) [Explain] [justify] and document selection of the base year.
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The organization may change its base year and shall justify and document the change.

Where established, the organization shall develop a GHG inventory for the base year
consistent with the provisions of this International Standard.

5.5.2 Base year GHG inventory adjustment

The organization shall develop, apply and document a base year GHG inventory
adjustment policy to allow the base year GHG inventory to remain valid as a
comparative tool.

The base year GHG inventory shall be adjusted for the base year and all subsequent
years if:
a) Significant change occurs in organizational boundaries;
b) The ownership and control of GHG sources or sinks is transferred into or out of
organizational boundaries;
c) Changes to GHG quantification methodologies will result in significant changes to
GHG emissions or removals.

The base year GHG inventory shall not be adjusted to account for changes in facility
production levels.

5.6 Assessing and reducing uncertainty

The organization [shall] [should] complete and document an uncertainty assessment for
GHG emissions and removals from each of its activities [using established methods].

The organization should be able to demonstrate an understanding of the impact of
uncertainties on the accuracy of GHG emissions and removals data and have measures
in place to manage and reduce uncertainties.

The organization [should] [may] apply the principles and methods of the ISO 1995,
Guide to the Expression of Uncertainty in completing the uncertainty assessment.

6 GHG inventory quality management
6.1 GHG information management and monitoring

The organization shall establish and maintain GHG information management procedures
to monitor GHG inventory development and maintenance to:
a) Ensure conformance with the Principles of this International Standard;
b) Ensure consistency with the intended use of the GHG inventory;
c) Provide routine and consistent checks to ensure data integrity, correctness, and
completeness;
d) Identify and address errors and omissions;
e) Document and archive relevant GHG inventory records, including information
management activities.
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The organization’s GHG information management procedures shall consider:

a) ldentification and review of responsibility and authority of those responsible for
GHG inventory development;

b) Identification, implementation and review of appropriate training for inventory
development team members;

c) lIdentification and review of organizational boundaries;

d) Identification and review of GHG sources and sinks;

e) Selection and review of guantification methodologies, including activity data and
emission factors, that are consistent with the intended use of the GHG inventory;

f) Review of the application of quantification methodologies to ensure consistency
across multiple facilities;

g) Use, maintenance and calibration of measurement equipment (if applicable);

h) Development and maintenance of a robust data collection system;

i) Regular accuracy checks;

J) Periodic internal audits and technical reviews;

k) Periodic management reviews of GHG information;

[) Periodic review of opportunities for improving information management
processes.

6.2 Document retention and record keeping

The organization shall retain and maintain all documents and records relating to the
establishment and compilation of the GHG inventory, whether in paper, electronic media
or other format, in secure archives to enable relevant verification. The organization shall
establish and maintain procedures to ensure that:
a) Documents and records can be located;
b) Current versions are available at all locations where operations essential to the
effective development and maintenance of the GHG inventory are performed;
c) Obsolete documents are promptly removed from all points of issue and points of
use, or otherwise assured against unintended use;
d) Any obsolete records retained for legal or regulatory purposes are suitably
identified;
e) Only designated personnel are authorized to create, modify or amend various
types of documents or records.

Documents and records shall be legible, dated and readily identifiable, maintained in an
orderly manner and retained for a specified period.

Copies of electronic media shall be held in secure storage, suitably protected from
interference or retrieval by unauthorized persons.

7 GHG reporting

Complete, consistent, accurate and transparent reporting of GHG emissions and
removals is essential for GHG inventory verification and organization participation in
GHG schemes or other initiatives. The organization should determine the content,
structure, public availability and methods of dissemination of GHG reports based on
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requirements of the applicable GHG scheme, internal reporting needs and the needs of
intended report users.

7.1

GHG report planning

The organization [shall] [should] consider and document the following as appropriate in
planning its GHG report:

a)

7.2

Report purpose and objectives in the context of the organization’s GHG policies,
strategies or programs and applicable GHG schemes;

Intended usage and potential users of the report;

Overall and specific responsibilities for preparing and producing the report;
Report frequency;

Period for which the report is valid;

Report format;

Data and information to be included in the report;

Policy on report availability and methods of dissemination;

If applicable, procedures for second or third party verification of the GHG report.

GHG report content

The organization’s GHG report shall describe the organization’s GHG inventory and, as
a minimum, include:

b)

Description of the reporting organization;

Responsibility for reporting;

Reporting period covered;

Description and justification of organizational boundaries (see Section 5.1);

The organization’s gross direct GHG emissions, separately quantified in tonnes
of CO2-¢;

If quantified, the organization’s gross GHG removals, separately quantified in
tonnes of CO,-€;

Description and justification for the estimation of any GHG sources or sinks
excluded from monitoring and quantification (see Clause 5.2.2);

[If quantified,] the organization’s indirect GHG emissions associated with the
import or purchase of electricity, heat, steam or other fossil fuel-derived energy
products separately quantified in tonnes of CO,-e (see Clauses 5.2.3 and 5.4.1);
If quantified, the organization’s other indirect GHG emissions separately
quantified in tonnes of CO,-e (see Clauses 5.2.4 and 5.4.1);

As appropriate, GHG emission reductions and removal enhancements from
internal GHG projects, separately quantified in tonnes of CO,-e (see Clause
5.4.2);

As appropriate, GHG emission reductions and removal enhancements from
external projects, separately quantified in tonnes of CO,-e (see Clause 5.4.3);

If established, description and justification of the base year selected or any
change to the base year selected (see Clause 5.5.1);

If established, the base year GHG inventory (see Clause 5.5.1);

Description and justification for any adjustment to the base year GHG inventory,
including application of the base year GHG inventory adjustment policy (see
Clause 5.5.2);
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0) Description and justification of quantification methodologies (see Clause 5.3.3);

p) Description and justification of any change to quantification methodologies
previously used (see Clause 5.3.3);

g) Description and justification for the selection of emissions factors (see Clause
5.3.5);

r) Declaration that the GHG report has been prepared in accordance with 1ISO
14064, Greenhouse gases - Part 1. Specification for the quantification and
reporting of organization emissions and removals;

s) A statement describing whether the GHG inventory or report has been verified,
including type of verification and level of assurance achieved.

The organization’s GHG report should contain the following additional information:

a) The organization’s mission statement;

b) Description of the organization’s GHG policies, strategies or programs;

c) As appropriate, description of applicable GHG scheme requirements;

d) Description of GHG report planning information;

e) The organization’s GHG inventory emissions or removals disaggregated by
facility;

f) Description and results of an uncertainty assessment, including measures to
manage or reduce uncertainties (see Clause 5.6);

g) Description and presentation of additional indicators, such as productivity,
efficiency or GHG emission intensity (emissions per unit of production) ratios;

h) Where relevant, an assessment of performance against internal and/or external
benchmarks;

i) Description of the organization’s GHG information management and monitoring
procedures (see Clause 6.1);

) A statement of faithful representation from the Chief Executive Officer or
designated representative of the organization;

k) If applicable, verification statement for the GHG assertion from an independent
verifier.

7.3 GHG report format

The organization’s GHG report should present information in a concise and logical
format that enables users to locate and understand information. The GHG report should
be written in language appropriate to the intended users and should include an executive
summary and graphical information or other illustrative material where appropriate.

7.4 GHG report dissemination

The organization should make available its policy on the dissemination and availability of
its GHG report.

The organization should publish its GHG report in the media that is most accessible to
the intended users.
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8 Verification

The organization should verify conformance to requirements of this International
Standard on a regular basis. The organization should determine the need for first party
(internal), second party (GHG scheme administrator, client) or third party (independent
external) verification based on requirements of the GHG scheme in which they are
operating, internal reporting needs or the intended use for the GHG inventory.

The organization should complete first party verification in accordance with Section 8.2
of this International Standard and may consult guidance contained in ISO 14064
Greenhouse gases - Part 3: Specification and guidance for validation, verification and
certification.

8.1 Preparing for third party verification

In preparing for third party verification, the organization should:

a) ldentify requirements of this International Standard,;

b) Identify applicable organizational or GHG scheme verification requirements;

c) Determine the level of assurance required,;

d) Agree to verification objectives, scope and criteria with the verification body;

e) Ensure that the roles and responsibilities of appropriate staff are clearly defined
and communicated;

f) Ensure that the organization GHG information, data and records are complete
and accessible;

g) Ensure that the verification body conforms with the requirements of 1ISO 14064
Greenhouse gases - Part 3: Specification and guidance for validation, verification
and certification.

8.2 First party verification

8.21 Verification program

The organization should develop and implement a first party verification program that
includes:

a) The verification process, scope and activities;

b) Roles and responsibilities for implementing and maintaining the program;

c) Resources necessary to achieve planned outcomes;

d) Appropriate program controls;

e) Maintenance of necessary documentation and records;

f) Processes for monitoring and reviewing the program.

8.2.2 Verification process

The organization should develop and implement first party verification processes that
include:

a) Review of requirements of this International Standard,;

b) Review of applicable organization or GHG scheme verification requirements;

c) Description of verification objectives;
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d) Definition of the verification scope;

e) Development of a verification plan defining verification activities and data sample
design;

f) Appointment of competent staff as internal verifiers;

g) Implementation of the verification;

h) Review, assessment and improvement of verification processes;

i) Preparation of a verification report to management.

8.2.3 Verification scope

The organization should develop its verification scope and objectives to include:
a) Requirements of this International Standard;
b) Applicable organizational or GHG scheme verification requirements;
c) Legal, geographical, operational and physical boundaries of the organization and
its facilities;
d) Facilities, activities, technologies and processes to be included in the verification;
e) Emission and removal types and sources to be verified;
f) The time period(s) to be covered by the verification;
g) The frequency of the verification process.

8.2.4 Verification activities

The organization’s verification activities should address:
a) Conformance to the Principles of this International Standard (see Clause 4);
b) Assessment of the organization GHG inventory (see Clause 5);
c) Assessment of information management, monitoring and record keeping (see
Clause 6);
d) Confirmation of materiality thresholds if applicable;
e) Level of confidence in the verified data;
f) Verification reporting.

8.25 Competence of internal verifiers

The organization should ensure that internal verification personnel are competent, as
demonstrated through appropriate education, training, skills and experience.

The organization should establish and implement criteria to ensure that internal
verification personnel:
a) Are aware of GHG management issues;
b) Understand the operations and processes that they verify;
c) Have the necessary technical expertise to carry out the functions assigned to
them in the verification process;
d) Are familiar with the contents and intent of this International Standard.

The organization should select internal verification personnel who are administratively

independent of the operations subject to verification to ensure objectivity and impartiality
in the verification process.
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Annex A
(informative)
Consolidating facility-level data to the organization

In developing a GHG quantification and reporting system, an organization should ensure
the data system is capable of meeting a range of reporting requirements. GHG data
should be recorded and quantified by source and type at least to the facility level. Such
data should be retained in its disaggregated form to provide maximum flexibility in
meeting a range of reporting requirements. Consolidation of the information can then be
carried out as required.

With GHG emissions and removals quantified at the facility level (see Clauses 5 and 6),
and the purpose and GHG scheme requirements of the organization’s GHG reporting
known, one of the three approaches outlined below should be selected to guide and
assist in the consolidation of facility data to the organization level.

Where possible, entities should follow distinctions already in place for their financial
accounting, provided these are explicitly explained and followed consistently. When
applying these concepts the underlying assumption of “substance over form” should be
followed. That is, GHG emissions and removals should be quantified and reported in
accordance with the organization’s substance and economic reality and not merely its
legal form.

Consolidation based on control

Control is defined as the ability of a company to direct he operating policies and
practices of a facility. Usually, if the company owns more than 50% of the voting interest,
this implies control. The holder of the operating license is not a sufficient criterion for
being able to direct the operating policies of a facility. In practice, the actual exercise of
dominant influence itself is enough to satisfy the definition of control without requiring
any formal power or ability through which it arises.

Consolidating to the organization level based on control requires accounting for 100% of
GHG emissions and removals from facilities that are defined as being controlled.

Consolidation based on equity share

Equity share is the percentage of economic interest in or benefit derived from a facility.
This consolidation approach increases the usability of GHG information for different
users and aims and attempts to mirror as far as possible the approach adopted by
financial accounting and reporting standards. The equity share approach may be
particularly useful for multinational companies with operations in a number of different
jurisdictions aiming to determine their GHG “footprint”.

Consolidating to the organization level based on equity share requires establishing the

ownership percentage of each facility, and accounting for that percentage of GHG
emissions and removals from respective facilities.
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Consolidation based on financial boundaries

Most organization operations within a specific country are required to pay taxes
according to a specific tax file number or husiness number and must meet specific
legal/financial regulatory requirements for that jurisdiction. Issues of equity share, degree
of control and double counting of emissions may be overcome by adopting the reporting
boundaries of the tax liability framework in which basic responsibility for assets is pre-
agreed.

In addition, where a price is attached to emitting GHGs, it is likely that emissions
acquittal and/or carbon tax liability will rest with the company that actually pays the direct
tax liability. Thus there are potential administrative benefits of this approach (from a
government policy implementation perspective) and reduced transaction and
verification/audit costs (from a company perspective).

[Consolidation based on production share]

[Production share is the percentage of production that an organization receives based
on ownership and production-sharing arrangements established for a facility. This
approach may be useful for companies that have agreements for sharing production
among the owners of a jointly-owned facility.

Consolidating to the organization level based on production share would require
establishing the percentage of production received by the organization from each facility,
and accounting for that percentage of GHG emissions and removals from the respective
facilities.]
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Example of GHG Source and Sink Categories’

. Fuel Combustion (Sectoral Approach)
1. Energy Industries
2. Manufacturing Industries and Construction
3. Transport
4. Other Sectors
5. Other
. Fugitive Emissions from Fuels
1. Solid Fuels
2. Oil and Natural Gas

2. Industrial Processes

T moOw>

. Mineral Products

. Chemical Industry

. Metal Production

. Other Production

. Production of Halocarbons and SFe
Consumption of Halocarbons and SFs

. Other

3. Solvent and Other Product Use
4. Agriculture

~

A
B
Cc
D
E
F

G
. Land-Us
A
B
C
D
E
. Waste
A
B
C
D
. Other (pl

. Enteric Fermentation

. Manure Management

. Rice Cultivation

. Agricultural Soils

. Prescribed Burning of Savannas

. Field Burning of Agricultural Residues

. Other

e Change and Forestry

. Changes in Forest and Other Woody Biomass Stocks
. Forest and Grassland Conversion

. Abandonment of Managed Lands

. COz Emissions and Removals from Soil

. Other

. Solid Waste Disposal on Land
. Waste-water Handling

. Waste Incineration

. Other

ease specify)

http://www.ipcc-nggip.iges.or.jp/public/gl/invsl.htm .

From Intergovernmental Panel on Climate Change 1997, Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories Reporting Instructions (Volume 1)).

As of September 2003, found at
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Greenhouse gas global warming potentials

Global Warming Potential (GWP) is an index used to convert relevant non-CO, gases to
a CO, equivalent (CO,-e) by multiplying the quantity of the gas by its GWP. The table
below provides various GWPs published by the Intergovernmental Panel on Climate
Change (IPCC) current at time of publication. Users are encouraged to obtain the most

recent GWPs from the IPCC.

Gas Chemical Formula IPCC 1996 Global Warming
Potential'
Carbon dioxide CO2 1
Methane CHa4 21
Nitrous oxide N20 310
Hydrofluorocarbons HFCs
HFC-23 CHRF3 11,700
HFC-32 CH2F2 650
HFC-41 CHsF 150
HFC-43-10mee CsHaF10 1,300
HFC-125 C2HFs 2,800
HFC-134 CoHaF4 (CHFCHF») 1,000
HFC-134a C2H2F4 (CH2FCF3) 1,300
HFC-143 C2HsF3 (CHF.CH2F) 300
HFC-143a C2H3Fs (CFsCHba) 3,800
HFC-152a C2H4F2 (CH3CHF) 140
HFC-227ea C3HF 2,900
HFC-236fa CsH2Fs 6,300
HFC-245ca C3HsFs 560
Hydrofluoroethers(HFES)
HFE-7100 C4FsOCH3 500
HFE-7200 C4FsOC2Hs 100
Perfluorocarbons PFCs
Perfluoromethane (tetrafluoromethane) CF4 6,500
Perfluoroethane (hexafluoroethane) C2Fe 9,200
Perfluoropropane CsFs 7,000
Perfluorobutane C4F10 7,000
Perfluorocyclobutane c-CaFs 8,700
Perfluoropentane CsF12 7,500
Perfluorohexane CeF14 7,400
Sulfer hexafluoride SFs 23,900

1. Intergovernmental Panel on Climate Change 1997, Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories Reporting Instructions. As of September 2003, found at http://www.ipcc-

ngqip.iges.or.jp/public/gl/invs1.htm.
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