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G2Z is a sustainable consulting firm partnering with
companies in a variety of sectors to tackle their
upcoming challenges and unlock opportunities
regarding sustainable practices. Our services allow
companies to understand their environmental
impacts and provide solutions for improvement in
order to make the world better every day.

We strive to simplify the intricacies of
decarbonization within a business. Whether clients
are struggling to understand the complexities of
measuring, communicating and reducing their
greenhouse gas emissions, G2Z is well equip to
guide them to the right path. By providing all
encompassing bespoke solutions we help please
stakeholders, gain new customers, access bank
financing, and much more.
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About This Report
This report serves as an introductory guide to carbon accounting, with a
specific focus on the methodologies and standards established by the
Greenhouse Gas (GHG) Protocol. Designed for sustainability professionals,
environmental managers, and organizations looking to understand or initiate
their journey in carbon management, it aims to demystify the process of
carbon accounting and highlight its significance in combating climate change. 

By navigating through the core principles, scopes, and standards of the GHG
Protocol, this report seeks to provide readers with a foundational
understanding of carbon accounting practices. Furthermore, it strives to
illustrate the practical applications of these practices in various business
contexts, offering insights into how organizations can effectively measure their
carbon emissions. Through this report, we aim to empower readers with the
knowledge and tools necessary to contribute positively towards a more
sustainable and low-carbon future.
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Executive Summary
The G2Z Report: Carbon Accounting 101 offers a
comprehensive overview of critical aspects in carbon
accounting, providing a deep understanding of greenhouse
gas (GHG) calculations and management. 

Carbon accounting, also known as GHG accounting, plays
a pivotal role in quantifying and reporting an organization's
greenhouse gas emissions to evaluate its carbon footprint
and climate impact. 

At the core of carbon accounting lies the GHG Protocol, a
foundational framework that was established in 1998 by the
World Resources Institute (WRI) and the World Business
Council for Sustainable Development (WBCSD). The protocol
was set out to develop internationally accepted standards
for greenhouse gas (GHG) accounting and reporting for
businesses. This initiative aimed to provide a standardized
framework for measuring and managing GHG emissions
across operations and value chains, ensuring consistency
and credibility in emission calculations.

The GHG Protocol standards guide organizations in
measuring and reporting greenhouse gas emissions. They
include the Corporate Standard for Scope 1 and Scope 2
emissions, the Scope 3 Standard for other indirect
emissions, and sector-specific guidance. Adherence to
these standards ensures accurate tracking of emissions,
goal setting, and meaningful contributions to climate change
mitigation efforts.

The principles of the GHG Protocol, including relevance,
completeness, consistency, transparency, and accuracy, are
crucial for effective greenhouse gas accounting. These
principles ensure that GHG inventories accurately reflect
emissions, account for all sources within defined
boundaries, use consistent methodologies for tracking
emissions over time, disclose information transparently, and
maintain accuracy in emission quantification. Adhering to
these principles is essential for reliable decision-making,
goal setting, and environmental performance monitoring in
organization

Organizations must establish clear organizational and
operational boundaries to define the scope of emissions
included in their calculations. Setting a base year provides a
reference point for tracking emission trends and evaluating
reduction strategies. These steps are essential for effective
greenhouse gas inventory management, target setting, and
environmental performance monitoring. 

Understanding the scope of emissions is paramount, with
Scope 1 encompassing direct emissions from owned
sources, Scope 2 covering indirect emissions from
purchased energy, and Scope 3 including all other indirect
emissions in the value chain. 
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Calculating GHG emissions involves meticulous data
collection, setting assumptions, and using appropriate
emission factors. Organizations must gather accurate
activity data and select suitable emission factors to
estimate emissions. Establishing clear organizational and
operational boundaries, along with setting a base year, is 
crucial for tracking emission trends and evaluating
reduction strategies effectively. These steps are essential
for precise greenhouse gas inventory management, target
setting, and environmental performance monitoring.

The report delves into case studies of successful
implementations by companies like Walmart, Unilever,
Google, Intel, among others, illustrating effective carbon
accounting strategies that have led to reduced emissions,
climate risk mitigation, and enhanced sustainability
performance. 

Despite these successes, challenges persist in carbon
accounting such as evolving regulatory requirements, the
necessity for real-time data analysis, and the need to
balance trade-offs between different principles. Looking
ahead to the future direction involves a shift towards more
comprehensive impact assessments and dynamic emission
tracking to meet ambitious climate goals. The evolving
landscape of carbon accounting demands continuous
adaptation and innovation to address emerging challenges
and drive sustainable practices across industries.

By providing a comprehensive overview of the discussed
topics, this report serves as a valuable resource for
organizations seeking to enhance their environmental
performance and contribute to global climate change
mitigation efforts.



Introduction
Carbon accounting, also known as greenhouse gas
accounting, is a systematic methodology used to measure
and monitor the greenhouse gas (GHG) emissions of an
entity or activity. It involves calculating the amount of
carbon dioxide equivalents (CO2e) emitted by an
organization or activity, which includes carbon dioxide
(CO2), methane (CH4), nitrous oxide (N2O), and fluorinated
gasses. Through meticulous measurement and tracking,
carbon accounting enables stakeholders to gain insights into
their contribution to global warming and devise strategies to
mitigate these effects.

Carbon accounting has become a standard way for
businesses to measure their ecological impact, with the
concept of a carbon footprint popularized through an
advertising campaign by Bri tish Petroleum in 2005. Since
then, carbon accounting has risen in importance for
companies to understand their carbon footprint and identify
opportunities for decarbonization, optimize their
Environmental, Social, and Governance (ESG) performance,
and comply with regulatory constraints.
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History of Carbon Accounting

Carbon accounting has a rich history that dates back to the
1970s, with the first recorded usage of double-entry
bookkeeping by Florentine merchant Amatino Manucci in
1299. This method became the core of modern financial
accounting and serves as the basis for carbon accounting. In
1974, R.G. Hunt published the Life Cycle Assessment (LCA),
a method for evaluating the environmental impact of a
commercial product or service through all stages of its life
cycle. LCAs later became an integral part of carbon
accounting. 

In 1996, the Kyoto Protocol was established to reduce
greenhouse gas emissions globally, prompting gradual steps
towards carbon accounting and emissions reduction
initiatives. Following the Kyoto Protocol's requirements for
periodic reporting, various initiatives emerged, laying the
foundation for modern carbon accounting practices.

The evolution of carbon accounting continued with the



development of the GHG Protocol in 2001, which
introduced the Corporate Accounting and Reporting
Standard and later expanded its scope to include Scope 3
and Product Life Cycle Standards. This standard has
become the cornerstone of corporate carbon accounting,
providing a comprehensive framework for measuring and
managing greenhouse gas emissions. The GHG Protocol
has been revised and updated over the years, reflecting
the changing needs of businesses and the evolving
landscape of climate change mitigation efforts. As the cost
of carbon and climate risk continues to rise, carbon
accounting has become a critical tool for businesses
seeking to reduce their carbon footprint and contribute to
climate change mitigation efforts.

Today, the importance of carbon accounting has been
further emphasized by ESG disclosure requirements for
public companies (covered in report 2), where
understanding and managing greenhouse gas emissions
have become integral to corporate sustainability goals and
regulatory compliance. The current state of carbon
accounting reflects a growing emphasis on measuring
emissions across organizational boundaries (Scope 1, 2,
and 3) and implementing strategies to reduce
environmental impact. As of January 2023, the Corporate
Sustainability Reporting Directive (CSRD) has extended
carbon measurement requirements to more organizations
of various sizes, highlighting the increasing importance of
accurate emissions reporting and management in today's
business landscape.

Future-Proofing: As the cost of carbon and climate
risk continues to rise, carbon accounting helps
companies future-proof their business against these
challenges.

Regulatory Compliance: With increasing regulations
making disclosures of emissions mandatory, carbon
accounting ensures that companies remain compliant
with regulatory constraints.
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Importance and Benefits

Carbon accounting is an essential tool for businesses
seeking to reduce their carbon footprint and contribute to
climate change mitigation efforts. It offers several benefits,
including:

Reduced Emissions: By accurately measuring and
monitoring greenhouse gas emissions, companies can
identify areas for improvement and implement
strategies to reduce their carbon footprint.

Increased Sustainability: Carbon accounting helps
companies make informed decisions about their
environmental impact, leading to more sustainable
business practices.

Better Decision-Making: Accurate carbon accounting
provides companies with valuable insights into their
emissions, enabling them to prioritize decarbonization
strategies where they will have the greatest impact.

ESG Performance Optimization: Carbon accounting is
a crucial indicator for investors, consumers, and
employees when assessing a company's non-financial
performance, helping to optimize Environmental,
Social, and Governance (ESG) performance.
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The Foundation

The GHG Protocol has become synonymous with setting the
standards to measure and manage emissions for companies,
organizations, countries, and cities worldwide. Its tools have
enabled companies to develop comprehensive and reliable
accounting practices, facilitating emissions reduction
initiatives and sustainability efforts. The GHG Protocol's
influence extends beyond corporate entities to national and
local governments, providing essential standards and tools
to track progress towards climate goals. 

The continuous evolution of the GHG Protocol reflects its
commitment to updating corporate standards, expanding
stakeholder engagement opportunities, and enhancing its
team's capacity to meet the evolving needs of emissions
accounting in a rapidly changing environmental landscape.
Over the years, the GHG Protocol has evolved to encompass
various standards, including the Corporate Standard
covering seven greenhouse gasses specified by the Kyoto
Protocol, such as carbon dioxide (CO2) and methane (CH4). 

The Greenhouse Gas (GHG) Protocol emerged in the late
1990s when the World Resources Institute (WRI) and the
World Business Council for Sustainable Development
(WBCSD) recognized the critical need for an international
standard for corporate GHG accounting and reporting.
Launched in 1998, the GHG Protocol's mission was to
develop internationally accepted greenhouse gas accounting
and reporting standards for businesses, setting the stage for
a comprehensive framework that would revolutionize
emissions measurement practices globally. 

In 2001, the GHG Protocol published its Corporate
Standard, a pioneering step that laid the foundation for
corporate emissions measurement and reporting. This
standard underwent revision in 2004, solidifying its position
as the premier accounting platform for businesses seeking
to quantify and manage their greenhouse gas emissions.

Recognition of the Framework

Standardizing Emissions Measurement

published in 2001 and revised in 2004, serves as a
foundational platform for corporate GHG reporting
programs globally, with widespread adoption by
companies reporting to initiatives like CDP, which will be
covered in detail in a future report. Moreover, the
introduction of supplementary standards like the
Corporate Value Chain (Scope 3) and Product Life Cycle
Standards in 2011 has further enhanced businesses'
capacity to evaluate indirect emissions associated with
their operations and value chains. 

The GHG Protocol's standards have not only defined
internationally accepted best practices but have also been
instrumental in driving significant reductions i n corporate-
sector emissions as seen in success stories of companies
such as CSX Transportation, Inc., Intel Corporation, Office
Depot, and Sony Corporation, which will be discussed in
more detail below. 

The GHG Protocol's significance lies in its ability to
establish comprehensive global standardized frameworks
for measuring and managing greenhouse gas emissions
across private and public sectors. By setting the standards
for emissions measurement and reporting, the GHG
Protocol enables companies to develop reliable accounting
practices that facilitate emissions reduction initiatives and
sustainability efforts. The Corporate Standard, first 



GHG Protocol Standards
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Corporate Standard
The GHG Protocol Corporate Standard, a cornerstone in
emissions accounting, provides a robust framework for
businesses to quantify and manage their greenhouse gas
emissions. This standard, covering seven greenhouse
gasses specified by the Kyoto Protocol like carbon dioxide
(CO2) and methane (CH4), is utilized by companies
globally to establish consistent and transparent reporting
practices. It serves as a vital tool for organizations seeking
to understand their carbon footprint, set reduction targets,
and enhance their sustainability performance. 

Companies of all sizes and sectors can leverage the
Corporate Standard to measure their direct emissions
(Scope 1) and indirect emissions from purchased
electricity (Scope 2), enabling them to make informed
decisions about emission reduction strategies and
environmental impact mitigation.

Scope 3 Standard
Introduced in 2011, the GHG Protocol Scope 3 Standard is
instrumental in helping companies account for indirect
emissions associated with their value chains. This
standard plays a crucial role in enabling organizations to
identify, quantify, and manage emissions that occur
outside their operational boundaries but are linked to their
activities. Companies across various industries use the
Scope 3 Standard to assess the full extent of their
environmental impact, including emissions from sources
like purchased goods and services, transportation, and
waste disposal. By incorporating Scope 3 emissions into
their reporting, businesses can gain a comprehensive
understanding of their total carbon footprint and develop
strategies to reduce emissions throughout their value
chain.
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Project Protocol
The GHG Protocol Project Protocol, tailored for project-
based emissions accounting, offers companies a
structured approach to measure and report greenhouse
gas emissions from specific projects. This standard is
particularly valuable for organizations undertaking
construction projects, infrastructure developments, or
other initiatives with significant environmental
implications. By utilizing the Project Protocol, companies
can track the emissions associated with individual
projects, assess their environmental impact accurately,
and make informed decisions to minimize carbon
footprints during project implementation.

Product Life Cycle 
The GHG Protocol Product Life Cycle Standard focuses on
quantifying greenhouse gas emissions associated with
products throughout their entire life cycle. Companies use
this standard to evaluate the environmental impact of
products from raw material extraction to disposal or
recycling stages. By applying the Product Life Cycle
Standard, businesses can identify hotspots of emissions
within their product life cycles, optimize production
processes for reduced environmental impact, and make
informed decisions about product design and supply chain
management to enhance sustainability.

The GHG Protocol's sector-specific standards provide
tailored guidance for companies operating in specific
industries such as manufacturing, transportation, or
agriculture. These standards offer industry-specific
methodologies for measuring and managing greenhouse
gas emissions unique to each sector. Companies within
these industries utilize sector-specific standards to
address sector-specific challenges related to emissions
accounting effectively. By following these standards,
organizations can align their emission reduction strategies
with industry best practices and regulatory requirements
while driving sustainability initiatives tailored to their
sector's needs.

Sector Specific 
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Relevance

Principles of The GHG Protocol

The principle of relevance in the GHG Protocol emphasizes the importance of
including emissions sources and activities that are material to the
organization's carbon footprint. This principle ensures that companies focus on
measuring and reporting emissions that have a significant impact on their
environmental performance. By prioritizing relevant emissions sources,
organizations can target areas for emission reductions effectively, aligning their
sustainability efforts with key environmental priorities.

Completeness The principle of completeness requires organizations to account for all
significant greenhouse gas emissions sources within their operational
boundaries. This principle ensures that companies do not overlook any
emission sources that could impact their overall carbon footprint. By
achieving completeness in emissions accounting, organizations can obtain a
comprehensive understanding of their environmental impact, enabling them
to make informed decisions about emission reduction strategies and
sustainability initiatives.

Consistency Consistency is a fundamental principle in the GHG Protocol that emphasizes
the need for standardized methodologies and reporting practices across
different entities and time periods. This principle ensures that emissions data
is reported consistently, allowing for accurate comparisons between different
organizations and tracking emission trends over time. Consistent reporting
practices enhance transparency and credibility in emissions accounting,
facilitating reliable assessments of environmental performance.

Transparency Transparency is a core principle of the GHG Protocol that underscores the
importance of openly disclosing emissions data, methodologies, and
assumptions used in calculating greenhouse gas emissions. This principle
promotes accountability and trust by providing stakeholders with access to
reliable information on an organization's environmental performance.
Transparent reporting practices enable stakeholders to assess the credibility
of emissions data, fostering greater confidence in sustainability efforts and
facilitating informed decision-making.

Accuracy The principle of accuracy emphasizes the need for precise and reliable
measurement and reporting of greenhouse gas emissions. Accuracy is
essential to ensure that emissions data reflects the true environmental
impact of an organization's activities. By prioritizing accuracy in emissions
accounting, companies can make informed decisions based on reliable data,
track progress towards emission reduction targets effectively, and
demonstrate a commitment to environmental stewardship through credible
reporting practices.
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The GHG Protocol establishes comprehensive principles for GHG accounting and reporting, ensuring the integrity,
transparency, and comparability of GHG inventories. These principles underpin the Protocol's standards, guiding
entities in producing reliable and credible GHG data. Below is an overview of each principle:



Operational Control: A company accounts for
100% of the GHG emissions from operations over
which it has the authority to introduce and
implement its operating policies.

Operational Boundaries are defined by the scopes of
emissions outlined in the previous. Companies must choose
which scopes to measure, which in most cases
encompasses 1, 2 and 3. By comprehensively addressing
emissions across all scopes, organizations can identify the
most impactful areas for reduction efforts and contribute
effectively to global climate change mitigation.

GHG Protocol Boundaries
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When defining organizational boundaries, organizations
can choose between the control approach and equity
approach.

Equity Share Approach: Under this approach, a
company accounts for GHG emissions from operations
according to its share of equity in the operation. The
equity share reflects economic interest, which usually
equates to the company's share of the operation's
profits or losses.
Control Approach: The control approach includes all
entities over which an organization has financial or
operational control. The two control approaches are as
follows:

Financial Control: A company accounts for 100% of
the GHG emissions from operations over which it
has financial control, regardless of its share of
equity.

Organizational & Operational Boundaries

Choosing a Base Year

Selecting a base year is crucial for tracking performance
over time. Organizations should choose a base year that
reflects typical operations and is representative of their
emissions profile. 

Organizations may need to adjust base year emissions to
reflect significant changes in operational or organizational
boundaries, ensuring consistency in emissions tracking over
time.

energy consumption. For Scope 3, organizations may need
to rely on estimates, supplier data, or industry averages,
making transparency and efforts to improve data quality
even more essential.



Scopes of Emissions
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Figure 1: Overview of GHG Protocol scope and emission across the value chain 

Source: WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard

The GHG Protocol categorizes business greenhouse gas
(GHG) emissions into three scopes: Scope 1, Scope 2, and
Scope 3. These scopes define where within the wider supply
chain that emissions occur and provide a framework for
businesses to measure, track, and reduce their emissions.

Scope 1 emissions are direct emissions from company-
owned and controlled sources. They consist of four
categories: stationary combustion, mobile combustion,
fugitive emissions, and process emissions.

Scope 2 emissions are indirect emissions from the
generation of purchased energy, such as electricity, steam,
heat, and cooling.

Scope 3 emissions are indirect emissions that occur in the
value chain of the reporting company and include both
upstream and downstream emissions. They are not
controlled or owned by the reporting company.

Understanding these scopes is crucial for businesses to
effectively measure, track, and reduce their emissions, as
well as for compliance with regulations like the Streamlined
Energy and Carbon Reporting.

Figure 1, taken directly from the GHG Protocol, gives a solid
overview of the scopes of emissions. Further, a more
detailed breakdown will be provided in the next page.



Scope 1

Scope 2

Based on established knowledge and guidelines from the
GHG Protocol, Scope 1 emissions include the following:

Stationary Combustion: Sources encompass emissions
released directly from burning fossil fuels to power heat
sources, such as gas-powered water heaters or
stationary combustion engines. These emissions are a
significant contributor to Scope 1 emissions and include
sources like boilers, furnaces, generators, turbines,
flares, process heaters, incinerators, and cooling
systems like natural gas chillers.

1.

Mobile Combustion: Refers to the direct GHG emissions
from owned or leased mobile sources, including both
on-road and non-road vehicles that burn fuels
producing greenhouse gases. This category covers
vehicles like cars, vans, trucks, and motorcycles
powered by petrol or diesel engines.

2.

Process Emissions: These emissions arise from
industrial processes other than combustion. They occur
during the manufacturing or processing of materials and
include emissions not directly associated with energy
consumption. Examples include CO2 emissions from the
chemical reaction in cement production, PFC emissions
from aluminum smelting, and emissions from the use of
chemicals or the production of chemical products.

3.

Fugitive Emissions: emissions that escape from
sources that are not directly controlled by the
organization, such as emissions from the use of fossil
fuels or industrial processes that are not part of the
organization's direct control. These emissions are
typically released during transportation, storage, or
disposal of materials, and can include emissions from
sources such as: 

4.

Natural gas leakage: Emissions from natural gas
infrastructure, such as pipelines, storage facilities,
and processing plants.
Venting: Emissions from venting processes, such as
the release of gases from oil and gas production,
refineries, and petrochemical plants.
Dust and particulate matter: Emissions from
industrial processes, such as cement production,
mining, and construction activities.
Landfill gas: Emissions from landfills, including
methane and other greenhouse gases produced by
the decomposition of organic waste.

Organizations report Scope 2 emissions based on the
electricity they consume, applying emission factors that
reflect the mix of energy sources used to generate the
purchased electricity. This scope highlights the importance
of energy sourcing decisions and efficiency measures in
reducing an organization's carbon footprint. 

In 2015, GHG Protocol guidance was revised to recommend
that both location-based (grid-based) and market-based
methodologies be used for Scope 2 emissions.
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Scope 3

Scope 3 emissions can often constitute the largest portion of
an organization's carbon footprint. The GHG Protocol
identifies 15 categories of Scope 3 emissions:

Purchased goods and services - Emissions from the
production of goods and services bought by the
company. This includes raw materials, manufacturing
processes, and any other inputs.

1.

Capital goods - Emissions arising from the production of
capital goods (assets such as buildings, machines,
equipment) that the company uses for its operations.

2.

Fuel- and energy-related activities not included in
Scope 1 or Scope 2 - Indirect emissions related to the
energy that is not directly consumed by the company but
is used in the production of the energy consumed by the
company. This includes extraction, production, and
transportation of fuels and generation of electricity that
is purchased.

3.

Upstream transportation and distribution - Emissions
from the transportation and distribution of raw materials
and products before they arrive at the company. This
covers emissions from third-party logistics services.

4.

Waste generated in operations - Emissions from the
disposal and treatment of waste generated in the
company's operations, including emissions from waste
management facilities.

5.

Business travel - Emissions from transportation (air,
land, sea) undertaken by employees for business-related
activities.

6.

Employee commuting - Emissions from employees
traveling between their homes and the workplace.

7.

Upstream leased assets - Emissions from the operation
of assets leased by the company in its value chain but not
owned by it.

8.

Downstream transportation and distribution -
Emissions from the transportation and distribution of the
company’s products after they have been sold or
transferred to the end consumer, including the retailer.

9.

Processing of sold products - Emissions from the
processing of intermediate products sold by the company
into final products by another company.

10.

Use of sold products - Emissions from the end use of the
company's sold products and services. This is often the
largest source of Scope 3 emissions, especially for
manufacturers of fuel-consuming products.

11.

End-of-life treatment of sold products - Emissions from
the disposal or recycling of the company’s products after
they are no longer used.

12.

Downstream leased assets - Emissions from the
operation of assets owned by the company but leased to
and operated by another party.

13.

Franchises - Emissions from the operation of franchises
not owned by the company but which sell the company's
products or operate under its brand.

14.

Investments - Emissions from the operation of
investments in which the company does not have
operational control, such as investments in joint
ventures, equity accounts, and project finance.

15.



Once the boundaries have been set, the following steps should be performed to execute an
accurate and complete GHG emission calculation based on the GHG Protocol.

Set Assumptions

Identify Sources

Apply Emissions Factors

The first step in calculating greenhouse gas (GHG) emissions
involves identifying sources and activities that contribute to an
organization's carbon footprint. Strategies may include direct
measurement, estimation, or purchasing data, ensuring it aligns
with the GHG Protocol's standards for accuracy and completeness.
For Scope 1 and 2, this typically involves direct measurement and
tracking of energy consumption. For Scope 3, organizations may
need to rely on estimates, supplier data, or industry averages,
making transparency and efforts to improve data quality even more
essential.

The second step is to  set clear assumptions following GHG Protocol
best practices. Transparency in describing data uncertainties and
assumptions is essential for accuracy. Minimizing uncertainties and
avoiding bias in calculations is key. Using conservative values in high
uncertainty situations helps prevent overestimation of GHG
reductions. By documenting assumptions thoroughly, organizations
can ensure credible GHG accounting and accurate emission
reduction assessments.

Third, identifying accurate emission factors is vital for complete
data. Emissions Factors (EFs) are key parameters used to convert
activity data into GHG emissions. These factors quantify the amount
of greenhouse gasses released per unit of activity, such as fuel
consumption or electricity usage. Global Warming Potentials (GWPs)
are used to convert emissions of different gasses into a common
unit based on their warming potential over a specific timeframe,
typically 100 years.

Calculating GHG Emissions

Perform Calculation Finally, the GHG Protocol offers a range of tools and resources to
support organizations in calculating their greenhouse gas emissions
accurately. These include standardized calculation methodologies
for different emission sources, emission factor databases, guidance
documents on best practices for data collection and reporting, and
online calculators to streamline emissions calculations. By utilizing
these tools and resources provided by the GHG Protocol,
organizations can enhance the accuracy, consistency, and
transparency of their emissions accounting practices.
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Successful Implementation of the
GHG Protocol
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Walmart has integrated GHG Protocol practices into its
sustainability initiatives. By utilizing the GHG Protocol
standards, Walmart has effectively measured and
reported its greenhouse gas emissions, implemented
emission reduction strategies, and engaged with suppliers
to enhance sustainability throughout its supply chain. As
part of its sustainability efforts, Walmart has committed to
reducing its Scope 1 and 2 emissions and working with its
suppliers to reduce Scope 3 emissions through its Project
Gigaton initiative, aiming to remove one gigaton of GHG
emissions from its global value chain by 2030.

Microsoft is a prominent public company that has adopted
GHG Protocol standards to account for its carbon footprint.
By following the GHG Protocol guidelines, Microsoft has
been able to track and reduce its greenhouse gas
emissions across its global operations, demonstrating a
commitment to environmental sustainability.

Unilever has embraced GHG Protocol principles to assess
and mitigate its environmental impact. Through the
implementation of GHG Protocol standards, Unilever has
set ambitious targets for reducing its carbon footprint
across its operations and supply chain, adhering to the
GHG Protocol for accurate measurement and reporting. Its
sustainable living plan outlines commitments to reduce
Scope 1, 2, and 3 emissions, improve energy efficiency,
and transition to renewable energy sources.
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Case Studies

Microsoft

Walmart

Sony Corporation committed to achieving a 7 percent
reduction in emissions from all Sony Group sites by fiscal
year 2010, relative to 2000 levels. As of 2009, it had
reduced its emissions by 27 percent through changes to
its manufacturing processes and the installation of
advanced technologies.

Unilever

Sony



CSX Transportation, Inc., a leading transportation
company, set a goal of reducing its U.S. GHG emissions
intensity by 8 percent per revenue ton-mile from 2006 to
2011. By implementing the GHG Protocol standards, the
company achieved its goal in 2010, resulting in a 17
percent absolute reduction in emissions.

Known for their commitment to sustainability, Google has
been carbon neutral since 2007 and aims to operate on
24/7 carbon-free energy by 2030. Google utilizes
comprehensive GHG accounting practices to manage and
reduce its emissions across all scopes, including investing
in renewable energy and high-quality carbon offsets. By
following GHG accounting principles, Google has been
able to demonstrate a commitment to environmental
responsibility and transparency in their ESG reporting.

Intel Corporation, a global technology leader, managed to
reduce its emissions by 60 percent below 2007 levels by
the end of 2012 through a combination of renewable
energy purchases, development of renewable energy
installations, and enhancements to its server systems.
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Case Studies (Cont.)

Google

CSX Transportation Inc.

Office Depot, a retailer of office supplies and services,
adopted a goal of reducing its U.S. GHG emissions by 20
percent between 2007 and 2012. By 2011, the company
had reduced its emissions by 29 percent through
investments in energy efficiency and green building
initiatives.

Intel Corporation

Office Depot



Challenges & Future Direction
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Companies often encounter challenges when calculating
their carbon footprint, such as data availability and quality
issues, complex emission sources in Scope 3 categories,
evolving regulatory requirements, limited resources for data
collection and analysis, and the need for expertise in GHG
accounting methodologies.

To address these challenges effectively, companies can
implement strategies like enhancing data management
systems, engaging with suppliers to improve data accuracy
in Scope 3 emissions, investing in employee training on GHG
accounting practices, leveraging external expertise for
emission calculations, aligning with industry peers to share
best practices, and adopting digital tools for streamlined
data collection and analysis.

As organizations continue to prioritize sustainability and
carbon reduction efforts, several emerging trends and
challenges are shaping the future direction of greenhouse
gas (GHG) inventories. These include the increasing focus
on Scope 3 emissions, the integration of climate risk
assessments into business strategies, the rise of carbon 

pricing mechanisms, and the demand for more transparent
and standardized reporting frameworks.

Technology plays a crucial role in enhancing GHG
inventories by providing innovative solutions for data
collection, analysis, and reporting. Advanced software tools,
artificial intelligence, machine learning algorithms, and
blockchain technology can streamline emissions
calculations, automate data processing, improve accuracy in
reporting, enable real-time monitoring of emissions, and
facilitate transparent communication of sustainability
performance to stakeholders (This will be discussed further
in a following report).

By embracing emerging trends, addressing common
challenges through strategic initiatives, and leveraging
technology advancements in GHG inventories, organizations
can navigate the evolving landscape of sustainability
practices effectively, drive meaningful emission reductions,
and contribute to a more sustainable future in line with the
goals of the GHG Protocol. 



Conclusion

The journey through this report has provided a
comprehensive overview of greenhouse gas (GHG)
accounting practices, rooted in the foundational principles
of the GHG Protocol. From understanding the importance of
setting organizational and operational boundaries to delving
into the intricacies of Scope 1, Scope 2, and Scope 3
emissions, we have explored how companies like Microsoft,
Walmart, and Google have successfully implemented GHG
Protocol standards to measure and manage their carbon
footprint.

The exploration of GHG inventory management highlighted
the significance of data collection strategies, base year
adjustments, target setting, and performance tracking in
driving sustainability efforts. Real-life case studies of
companies like Apple, Amazon, and Unilever exemplified
how GHG Protocol practices can lead to tangible emission
reductions and environmental stewardship.

The adoption of greenhouse gas (GHG) Protocol practices by
organizations, including public companies like Microsoft, 
Walmart, and Google, demonstrates a commitment to  

environmental sustainability and transparent reporting of
carbon emissions. Through case studies and best practices,
we have seen how companies have successfully
implemented GHG Protocol standards to measure, manage,
and reduce their carbon footprint.

As we look towards the future, emerging trends such as the
focus on Scope 3 emissions and the integration of climate
risk assessments present new challenges and opportunities
for organizations. Common hurdles like data quality issues
and regulatory complexities can be overcome through
strategies like stakeholder engagement and leveraging
technology advancements in GHG inventories.

In this dynamic landscape, the role of technology stands out
as a key enabler for enhancing GHG inventories through
advanced tools and digital solutions. By aligning with global
standards, addressing challenges proactively, and
embracing emerging trends in sustainability practices,
organizations can drive meaningful emission reductions,
foster transparency in reporting, and contribute to a more
sustainable future in line with the goals of the GHG Protocol.
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Glossary of Terms

Greenhouse Gas (GHG): Greenhouse gases are gases that trap heat in the Earth's atmosphere, contributing to the
greenhouse effect and global warming. Common GHGs include carbon dioxide (CO2), methane (CH4), nitrous oxide
(N2O), and fluorinated gases.

1.

Greenhouse Gas Accounting: Greenhouse gas accounting involves quantifying and reporting an organization's
greenhouse gas emissions. It helps assess carbon footprints, identify emission sources, set reduction targets, and
track progress towards mitigating climate change.

2.

GHG Protocol: The Greenhouse Gas Protocol is the most widely used international accounting tool for government
and business leaders to understand, quantify, and manage greenhouse gas emissions.

3.

Scope 1 Emissions: Direct greenhouse gas emissions from sources that are owned or controlled by an organization,
such as emissions from combustion in owned or controlled equipment.

4.

Scope 2 Emissions: Indirect greenhouse gas emissions from the generation of purchased electricity, heat, or steam
consumed by an organization.

5.

Scope 3 Emissions: Indirect greenhouse gas emissions that occur as a result of an organization's activities but are
from sources not owned or directly controlled by the organization, including emissions from the supply chain,
employee commuting, and waste disposal.

6.

Carbon Dioxide Equivalent (CO2e): Carbon dioxide equivalent is a unit for measuring the global warming potential of
various greenhouse gases relative to carbon dioxide. It allows different gases to be compared based on their impact
on climate change.

7.

Emission Factors (EF): Parameters used to convert activity data into greenhouse gas emissions, quantifying the
amount of greenhouse gases released per unit of activity.

8.

Global Warming Potentials (GWPs): Factors used to compare the global warming impacts of different greenhouse
gases over a specific timeframe, typically 100 years.

9.

Carbon Footprint: The total amount of greenhouse gases emitted directly or indirectly by an individual, organization,
event, or product, usually expressed in equivalent tons of carbon dioxide (CO2e).

10.

Base Year: The reference year against which future emission reductions or changes are measured to track progress
towards sustainability goals.

11.

Carbon Pricing Mechanisms: Policies or initiatives that put a price on carbon emissions to incentivize emission
reductions and promote cleaner technologies.

12.

Renewable Energy: Energy derived from natural resources that are replenished on a human timescale, such as
sunlight, wind, rain, tides, waves, and geothermal heat.

13.

Carbon Offset: Carbon offsetting involves compensating for greenhouse gas emissions by investing in projects that
reduce or remove emissions elsewhere. It helps organizations achieve carbon neutrality by balancing their emissions
with equivalent reductions elsewhere.

14.

Circular Economy: The circular economy is an economic model focused on minimizing waste and maximizing
resource efficiency by promoting reuse, recycling, and regeneration of products and materials. It aims to create a
closed-loop system that reduces environmental impact.

15.

Life Cycle Assessment (LCA): Life cycle assessment is a methodology for evaluating the environmental impacts of a
product or service throughout its entire life cycle, from raw material extraction to disposal. It helps identify
opportunities for reducing environmental burdens.

16.

Decarbonization: Decarbonization refers to the process of reducing carbon dioxide emissions, particularly from fossil
fuel combustion. It involves transitioning to cleaner energy sources, improving energy efficiency, and implementing
sustainable practices to mitigate climate change.

17.

Net-Zero: Net zero refers to achieving a balance between the amount of greenhouse gases emitted and removed
from the atmosphere. It involves reducing emissions as much as possible and offsetting any remaining emissions to
reach a net zero carbon footprint.

18.

Carbon Neutral: Being carbon neutral means having a net zero carbon footprint by balancing carbon emissions with
equivalent carbon removal or offsetting activities. Organizations can achieve carbon neutrality through emission
reductions and carbon offset projects.

19.

Science Based Targets (SBTs): Science-based targets are greenhouse gas emission reduction targets set by
companies in alignment with climate science to limit global warming. These targets are based on scientific evidence
and aim to contribute to keeping global temperature rise below 2 degrees Celsius.

20.

Stakeholder Engagement: Involving internal and external stakeholders in sustainability initiatives to foster
collaboration, transparency, and shared responsibility for emission reduction efforts.

21.

Sustainability Performance: The measurement and evaluation of an organization's environmental, social, and
economic impact over time to ensure long-term viability and responsible practices.

22.

Appendix
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