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About the GHG Protocol

• GHG Protocol standards and guidance enable companies, 
cities and national governments to measure, manage and 
report their greenhouse gas emissions.

• Greenhouse Gas Protocol provides the world's most 
widely used greenhouse gas accounting standards for 
companies and cities.

• Greenhouse gas accounting and reporting standards 
developed through inclusive global multi-stakeholder 
development processes
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History of GHG Protocol Standards 

1998 2001 2004 2005 2008 2011 2014 2015 2017 2020 2022 2023

Corporate 
Standard, 

First Edition

Greenhouse 
Gas Protocol 

initiative 
convened

Corporate 
standards 
updates 
process 
begins
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Standards and guidance for company/organization-level inventories

Scope 3 Standard Land Sector and 

Removals Guidance
Corporate Standard Scope 2 Guidance

Under development;
Draft available
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Standards and guidance for cities and countries

Policy and Action 

Standard

Mitigation Goal 

Standard
GHG Protocol for 

Cities (GPC)
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GHG Protocol is now foundation 
of most corporate climate 

programs

90%
of Fortune 500 companies using 
GHG Protocol’s Standards to 
calculate emissions 

330+
Cities reporting to the CDP 
explicitly name the GHG 
Protocol’s GPC as their primary 
emissions inventory 
methodology (2022)

Sources: Press search, GHG Protocol website, CDP data (2022)

NOT EXHAUSTIVE 

Standards, guidance 
documents, calculation tools, 
and online training materials 
released since 2004

30
Investor reporting, carbon

markets and climate ratings

Additional guidance
target setting
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Measure & 
account

Set target Report/Disclose Reduce 
emissions

Update 
annually

Corporate GHG management trend

90% of companies who 
disclose GHG emissions 
use GHG Protocol

8,000+ companies have 
committed to setting 
SBTI targets, 5,000+ are 
approved

23,000+ companies (two 
thirds of global market 
capitalization) disclosed 
through CDP in 2023
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GHG measurement, disclosure and target-setting among companies 
has significantly increased over the last few years
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More and more jurisdictions have adopted GHG Protocol standards 
for mandatory corporate GHG reporting

* Including committed/draft regulations such as draft rules or guidance in which the status may change depending on regulatory approval processes
** https://www.ifrs.org/ifrs-sustainability-disclosure-standards-around-the-world/cop28-declaration-of-support/further-statements-of-support/ .

70,000+ 
companies affected

Scopes 1,2*

Scopes 1,2,3*

Jurisdictions that the relevant
regulators have declared 
supporting the ISSB standards**

https://www.ifrs.org/ifrs-sustainability-disclosure-standards-around-the-world/cop28-declaration-of-support/further-statements-of-support/


GHG Protocol for Businesses
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Standards and guidance for company/organization-level inventories

Scope 3 Standard Land Sector and 

Removals Guidance
Corporate Standard Scope 2 Guidance

Under development;
Draft available
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Organizational boundaries

• Determine which operations are owned or controlled by the reporting company and 
the fraction of those operations that should be reflected in an inventory

• Important because companies often have complex business structures composed of:

• Subsidiaries

• Joint ventures

• Franchises, etc.

• Organizational boundaries establish a consistent approach for accounting for the 
emissions from all parts of a company

• To develop an inventory: one of three boundary approaches must be selected and 
used consistently across the entire structure of a company 
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Setting organizational boundaries: Equity Share Approach

Definition: % of ownership; economic interest

Account for emissions according to the company’s equity share in the operation
(independent of financial or operational control)

Company

Factory A

1,000 Mt CO2e/yr

Factory B

1,000 Mt CO2e/yr

has 50% equity share

has 85% equity share

Account for 500 Mt

Account for 850 Mt
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Setting organizational boundaries: Control Approaches

Definition:

• Financial control

• Operational control

Generally account for 100% of emissions from operations under the company’s “control”

• Independent of equity share
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Setting organizational boundaries: Financial Control

Definition: ability to direct an operation’s financial and operational policies
• To determine, consider corporate voting rights and financial accounting status

Account for 100% of emissions from each operation under financial control. 

Company
Factory A

800 Mt CO2e/yr

Factory B

800 Mt CO2e/yr

has financial control

does NOT have 
financial control

Account for 800 Mt

Account for 0 Mt
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Setting organizational boundaries: Operation Control

Definition: authority to introduce and implement operating policies
• To determine, consider ownership of operating permit

Account for 100% of the emissions from each operation under operational control

Factory A

1,000 Mt CO2e/yr

Factory B

1,000 Mt CO2e/yr

has operational 
control

does NOT have 
operational control

Account for 1000 Mt

Account for 0 Mt

Company
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Organizational boundaries: Summaries of consolidation approaches

A P P R O A C H D E F I N I T I O N G H G  A C C O U N T I N G

Equity share

Financial 
control

Operational 
control

Percent ownership

Directs financial
policies to gain 

economic benefits

If yes: 100%

If no: 0%

If joint: % owned

Authority to introduce and 
implement operating policies

If yes: 100% 

If no: 0%

% owned
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Operations boundaries
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Scope 1

• Direct GHG emissions from sources a company owns or controls

• Examples:

• Generation of electricity, heat, or steam

• Physical or chemical processing

• Transportation of materials, products, waste, and employees

• Fugitive emissions

• Inclusion in GHG inventory: required

Indirect EmissionsDirect Emissions

Your factory Power plant
(owned by utility company)

Maintenance service
(owned by another company)

Indirect Emissions

Scope  1
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Scope 2

• Indirect emissions from purchased electricity, steam, heating and cooling

• Inclusion in GHG inventory: required

Indirect EmissionsDirect Emissions

Your factory Power plant
(owned by utility company)

Maintenance service
(owned by another company)

Indirect Emissions

Scope 2
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Scope 2: two calculation approaches

Location-based Market-based

What is it? Reflects the average 
emissions intensity of grids 
on which energy 
consumption occurs

Reflects emissions form 
electricity that companies have 
purposefully chosen (via 
bundled or unbundled 
certificates)

To which markets 
does it apply?

All electricity grids Markets providing consumer 
choice of differentiated 
electricity products or supplier-
specific data
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Scope 2: markets with no consumer choice



25

Scope 2: types of differentiated products 

• Supplier-specific emission rates

• Energy attribute certificates (GOs, RECs)

• Direct contracts such as power purchase agreements (PPAs), where other 
instruments or energy attribute certificates do not exist

• Residual mix (e.g., the emissions rate left after the three other contractual 
information items are removed from the system)
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Scope 2: markets with consumer choice
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Scope 2 – requirements for reporting

• For companies with operations only in markets that do not provide product 
or supplier-specific data or other contractual instruments:

• Only one scope 2 figure shall be accounted and reported, based on the location-
based method. 

• For companies with any operations in markets providing product or 
supplier-specific data in the form of contractual instruments 

• Two scope 2 figures shall be accounted and reported, one for the market-based 
method and one for the location-based method.
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Scope 3

• The Scope 3 Standard categorizes scope 3 emissions into 15 distinct categories. The categories are 

intended to provide companies with a systematic framework to organize, understand, and report on the 

diversity of scope 3 activities within a corporate value chain. 

• The categories are designed to be mutually exclusive, such that, for any one reporting company, there 

is no double counting of emissions between categories. Each scope 3 category is comprised of multiple 

scope 3 activities that individually result in emissions. Each category is described in detail in the Scope 3 

Standard (Chapter 5). 

• The Scope 3 Standard divides scope 3 emissions into upstream and downstream emissions. The 
distinction is based on the financial transactions of the reporting company. 

– Upstream emissions are indirect GHG emissions related to purchased or acquired goods and 
services. 

– Downstream emissions are indirect GHG emissions related to sold goods and services. 
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Scope 3: 15 categories
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Scope 3 categories: upstream
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Scope 3 categories: upstream
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Scope 3 categories: upstream
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Scope 3 categories: upstream
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Scope 3 categories: upstream
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Scope 3 categories: downstream
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Scope 3 categories: downstream
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Scope 3 categories: downstream
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Scope 3 categories: downstream
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Scope 3: About 75% of corporate GHG emissions originate in scope 3

Source: Catalyzing Value Chain Decarbonization, SBTi, February 2023.
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Embedded GHG emissions in global trades

Source: Net-Zero Challenge: The Supply Chain Opportunity. World Economic Forum, 2021. 
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More and more jurisdictions are considering mandating scope 3 reporting

Note: This is an incomplete list based on publicly available information. The table shows only a high-level snapshot of the requirements, which may not fully reflect the
nuances of each reporting regulation/guideline and the status of implementation.
* Jurisdictions with committed/draft regulations such as draft rules or guidance in which the status may change depending on regulatory approval processes.

Jurisdiction Scope 1 Scope 2 Scope 3

Australia*

Brazil*

Canada*

EU

Hong Kong*

India

China mainland*

Japan*

Malaysia*

New Zealand

Philippines

Singapore

Taiwan

UK

USA
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Basic approach to calculating emissions 

Activity data

e.g. 1000 gallons of 
gasoline

Emission factor

e.g. 8.8 kg CO2 per gallon

Emissions

e.g. 8.8 tonnes CO2 
× =

Emissions (by gas)

e.g. 100 tonnes of 
methane (CH4)

Global Warming 
Potential (GWP)

e.g. 28

Emissions in CO2e

e.g. 2800 t CO2e
× =

Converting non-CO2 gases to carbon dioxide equivalent (CO2e):
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Methods for calculating upstream scope 3 emissions from products (cat. 1)
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Greenhouse gas accounting and reporting resources:

• GHG Protocol website provides 
resources for companies, 
organizations, cities, and 
governments: 

– Greenhouse gas accounting and 
reporting standards

– Sector guidance

– Calculation tools & emission 
factors

– Online training resources 

• Available at www.ghgprotocol.org 

http://www.ghgprotocol.org/
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GHG Protocol resources for calculating scope 3 emissions

• Excel-based calculation tools

» https://ghgprotocol.org/calculation-tools

• Technical Guidance for Calculating Scope 3 Emissions (for each scope 3 category) 

» https://ghgprotocol.org/scope-3-technical-calculation-guidance 

• Supplier engagement guidance

» https://ghgprotocol.org/standards/scope-3-standard

• List of life cycle databases

» https://ghgprotocol.org/life-cycle-databases 

• Scope 3 evaluator tool (for scope 3 screening assessment) 

» https://ghgprotocol.org/scope-3-evaluator 

• Scope 3 online training (e-learning) course

» https://ghgprotocol.org/scope3-standard-online-course 

All scope 3 resources are available at https://ghgprotocol.org/standards/scope-3-standard

https://ghgprotocol.org/calculation-tools
https://ghgprotocol.org/scope-3-technical-calculation-guidance
https://ghgprotocol.org/standards/scope-3-standard
https://ghgprotocol.org/life-cycle-databases
https://ghgprotocol.org/scope-3-evaluator
https://ghgprotocol.org/scope3-standard-online-course
https://ghgprotocol.org/standards/scope-3-standard


GHG Protocol for Cities
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The GHG Protocol for Cities (GPC)
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Geographic boundary

• Cities shall establish a geographic boundary that identifies the spatial dimensions of the 
inventory’s assessment boundary. 

• This geographic boundary defines the physical perimeter separating in-boundary 
emissions from out-of-boundary and trans-boundary emissions. 

Melbourne chose to report emissions only from the Central Business District 
administrative area.

Quito reported emissions from just the urban area of the city as the metropolitan area 
was very large and skewed their results.

Cities can also choose the administrative boundary of the local government, a 
ward/borough within city, or any other geographically identifiable entity.
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Time period of assessment

Normally, a single reporting year (calendar year/financial year)

Rio de Janeiro, Brazil, 
every 4 years

London, UK, annually Mexico city, biennially

GPC recommends to update annually 
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Greenhouse gases

• Carbon dioxide (CO2) 

• Methane (CH4)

• Nitrous oxide (N2O)

• Hydrofluorocarbons (HFCs)

• Perfluorocarbons (PFCs)

• Sulphur hexafluoride (SF6)

• Nitrogen triflouride (NF3)

BASIC
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Reporting framework

Scope Framework

Comprehensively report all GHG 
emissions from:

• Emissions from in-boundary 
sources 
(scope 1, or “territorial”)

• Emissions from the use of grid-
supplied energy (scope 2)

• Emissions from out-of-boundary 
sources as a result of activities in 
the city (scope 3)

City-induced Framework

Report only GHG emissions that 
attributable to activities in the city:

• BASIC level reporting: 

Cover sources that occur in almost 
all cities and calculation 
methodologies/data are more 
readily available
 

• BASIC+ level reporting:

More comprehensive coverage of 
emissions sources
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Scope framework

Scope 2 
Emissions

Scope 3 
Emissions

All GHG emissions 
from the use of grid-
supplied electricity, 

steam, heating 
and/or cooling within 

the city boundary

All other GHG 
emissions that occur 

outside the city 
boundary as a result 

of activities within the 
city’s boundary

Scope 1 
Emissions

All GHG 
emissions from 
sources located 

within the 
boundary of the 

city 
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Scope framework - illustration
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City-Induced Framework

BASIC

BASIC+

Expanded

Scope 1
• Energy-Stationary
• Energy-Transportation
• Wastes
Scope 2
Scope 3
• Wastes

Scope 1
• Stationary Energy
• Transportation
• Waste
• AFOLU
• IPPU
Scope 2
Scope 3
• Waste
• Transportation

Full coverage of 
Scopes 1, 2, and 3
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Reporting framework
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Reporting requirements: inventory boundary
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Reporting requirements: inventory information

• Reporting level 
– BASIC/BASIC+

• GHGs included
– CO2, CH4, N2O, HFC, PFC, SF6, NF3

• Global warming potentials
– IPCC Assessment Report 

      (2nd, 3rd, 4th, 5th, 6th)

• Overall methodology
– E.g., IPCC 2006 Guidelines

• Emission sources
– Stationary energy
– Transportation
– Waste
– Industrial processes and product use
– Agriculture, forestry, and other land use

Most cities report a BASIC inventory. BASIC should be stated unless all 
BASIC+ sources that are occurring have been included. Paris stated a BASIC+ 
inventory but had not estimated or confirmed the absence of some BASIC 
sources so could only report a BASIC inventory.

A BASIC inventory shall report CO2, CH4 and N2O

An explanation should be provided if GWPs from latest IPCC 
guidelines aren’t used. Tokyo had to update their 2013 inventory as 
they had used 2nd AR in their 2012 inventory

A brief description is adequate 

Stationary energy, transportation and waste 
are required for a BASIC inventory. IPPU and 
AFOLU are required for a BASIC+ inventory
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Reporting requirements: information on emissions

• Emissions in metric tonnes by gas as 
well as CO2 equivalent (CO2e)Emissions by gas

• Emissions by gas for each sector and 
subsector

Emissions by 
source

• Emissions aggregated and reported by 
scope 1, 2 and 3 separatelyEmissions by scope
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Reporting requirements: Notation Keys

Any specific exclusions of sources, facilities, and / or operations and a 
justification for their exclusion. Consistent with national government inventory 
practices based on IPCC and UNFCCC processes, the GPC uses Notation Keys 
so that exclusions can be clearly identified and justified. 

NO can be used for very 
insignificant sourcesNE must NOT be used for BASIC sources



60

Reporting requirement? methodology and data quality

Description of methodologies

Description of the types and sources 
of data, including activity data, 
emission factors, and GWP

Assessment of data quality for the 
activity data and emission factors:

• High (H) generally includes localized 
emission factors and detailed activity 
data;

• Medium (M) generally includes 
national emission factors or generic 
activity data; 

• Low (L) generally includes 
international/national emission 
factors and generic activity data.

London – “domestic combustion of gas, coal & oil 
is calculated by summing UK sub-national energy 
data for London boroughs and multiplying by UK 
average emission factor for fuel type”

This includes a source name, provider, reporting 
period, frequency, when the data was released, the 
scale of the data and a link to where the data can be 
accessed

Sydney assessed metered data from gas utility 
companies to be high quality AD

Amman used transport EFs from Zarqa (a nearby 
city); these were assessed to be medium quality 

London used the latest IPCC 2006 EF for 
composting; this was assessed to be low quality 
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Reporting requirements: global warming potentials

Convert individual GHGs into  
CO2e using GWPs from latest IPCC 
guidelines (AR4) or in-line with 
country’s national inventory

Many ICLEI US cities had to 
update their inventories from 
using AR2 GWPs to AR4.

Tokyo also had to update their 
2013 inventory as they had used 
2nd AR in their 2012 inventory

Any changes in GWP values 
used should be reflected in the 
city’s historical emissions 
profile.
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GPC

Stationary

Residential

Commercial & 
institutional

Manufacturing

Energy 
industries

Other and 
fugitive

Transportation

Road

Railways

Water-borne 
navigation

Aviation

Off-road

Waste

Solid waste 
disposal

Biological 
treatment

Incineration 
and burning

Wastewater 
treatment

IPPU

Industrial 
processes

Product use

AFOLU

Livestock

Land use

Other

Other scope 3

Emissions sectors
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Stationary Energy: reporting sub-sectors

Stationary energy source by subsectors Scope 1 Scope 2 Scope 3

Residential buildings I.1.1 I.1.2 I.1.3

Commercial and institutional buildings  
/ facilities I.2.1 I.2.2 I.2.3

Manufacturing industries and 
construction I.3.1 I.3.2 I.3.3

Energy industries I.4.1 I.4.2 I.4.3

In-boundary production of grid-
supplied energy I.4.4

Agriculture, forestry and fishing 
activities I.5.1 I.5.2 I.5.3

Non-specified sources I.6.1 I.6.2 I.6.3

Fugitive emissions from mining, 
processing, storage and transportation 
of coal I.7.1

Fugitive emissions from oil and natural 
gas systems I.8.1

BASIC =

BASIC+ =    

All cities and 
communities have 
emissions in these 
sectors

Most cities have 
emissions in these 
sectors; smaller towns 
may not

Less common and 
dependent on specific 
activities occurring.

Occurs where there 
are natural gas 
networks

Rare
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Transportation: defining boundaries

Scope 2 Emissions Scope 3 Emissions

All GHG emissions 
from  the 

generation of grid-
supplied electricity 
used for electric-
powered mobile 

units

GHG emissions 
from trans-

boundary journeys 
occurring outside 
the city boundary, 

and T&D losses 
from grid-supplied 

energy

Scope 1 Emissions

Emissions from 
travel occurring 
within the city 

boundary
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Road Transport: four methods

Method Allocation 
principle

Scope 1 Scope 2 Scope 3

Fuel Sales 
Approach 

N/A unless 
additional steps 

taken

All emission from fuel 
sold within boundary 

Any electric 
charging 
station in 
the city 

boundary

N/A unless fuel sales 
allocated between 
Scope 1 and 3 by 
specified method 

City- induced 
Activity

Origin-
Destination

Report in-boundary 50% 
of trip 

(pass through  trips 
excluded)

Report out-of-
boundary portion of 
50% trip allocation

Geographic/ 
Territorial

N/A

All traffic occurring 
within city boundaries, 
regardless of origin or 

destination

N/A

Resident 
Activity  

Options  
Either resident activity is 
all Scope 1 or use origin 

-destination
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Road Transport: four methods
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Waste: defining boundaries

Scope 2 Emissions Scope 3 Emissions

Grid-supplied 
electricity used in 
waste treatment:

Included elsewhere 
(IE) – Stationary 

Energy

All GHG emissions 
from treatment of 

waste and 
wastewater that is 
generated by the 

city but treated at a 
facility outside the 

city boundary

C

Scope 1 Emissions

All  GHG emissions 
from waste & 
waste-water 

treatment within 
the city

A + B
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Waste: defining boundaries

• Emissions generated within the boundary = Scope 1
• Emissions generated outside of the boundary = Scope 3 (whether treated 

inside or outside the city boundary)

• Emissions from imported waste and wastewater treatment = EXCLUDED from 
BASIC reporting (but included in total Scope 1 emissions for the Territorial 
inventory)



Recap
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Standards and guidance for company/organization-level inventories

Scope 3 Standard Land Sector and 

Removals Guidance
Corporate Standard Scope 2 Guidance

Under development;
Draft availableBeing updated



71

Standards and guidance for cities and countries

Policy and Action 

Standard

Mitigation Goal 

Standard
GHG Protocol for 

Cities (GPC)
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Wee Kean Fong
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