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1 INTRODUCTIONS

Greenhouse Gas (GHG) accounting is the process of measuring and reporting emissions of

greenhouse gases from various sources to assess an organization’s carbon footprint and

environmental impact. It is a crucial step in managing climate change risks, regulatory

compliance, and sustainability reporting.

GHG accounting involves quantifying, reporting, and verifying GHG emissions following

standardized methodologies. It enables organizations, industries, and governments to:

Identify emission sources.
Develop carbon reduction strategies.
Meet regulatory and voluntary reporting requirements.

Improve sustainability performance.

Why is GHG Accounting Important?
o Helps organizations comply with regulations and reporting frameworks.
e Supports corporate sustainability initiatives and ESG (Environmental, Social, and
Governance) reporting.
Enables businesses to identify emission reduction opportunities.

Contributes to global climate action by measuring and managing carbon footprints.

Key Aspects of GHG Accounting:

1. Principles: Relevance, completeness, consistency, transparency, and accuracy.

2. Emission Scopes: Scope 1 (direct emissions), Scope 2 (indirect energy emissions), and
Scope 3 (indirect value chain emissions).
Frameworks: GHG Protocol, ISO 14064, and IPCC guidelines.
Calculation Methods: Activity-based emissions calculation, direct measurement, and
market/location-based approaches.
Reporting & Verification: Compliance with international reporting frameworks (BRSR,

CDP, SBTi).
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2 PRINCIPLES OF GHG ACCOUNTING

GHG accounting follows internationally recognized principles to ensure accuracy,
reliability, and transparency. The key principles include:
1. Relevance
o Ensures the GHG inventory appropriately reflects the organization’s emissions
and supports decision-making.
The scope and methodology should align with the entity’s goals and reporting
needs.
Completeness
o Requires the inclusion of all relevant GHG emission sources, activities, and
entities within the chosen boundary.
No significant sources should be omitted, and any exclusions should be clearly
disclosed and justified.
Consistency
o Ensures the use of consistent methodologies to allow for meaningful comparisons
of emissions over time.
Changes in methodologies, boundaries, or assumptions should be transparently
documented to maintain comparability.

. Transparency

o All data sources, calculation methodologies, assumptions, and exclusions must be

clearly documented.
o Provides a clear audit trail for internal and external verification.
. Accuracy
o Reduces uncertainties in emission estimates to ensure reliable data.
o Uses robust measurement techniques and the best available data to avoid

systematic errors and bias.
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3 GHGPROTOCOL

1. Introduction to GHG Protocol

The Greenhouse Gas (GHG) Protocol is the most widely used international accounting and
reporting framework for quantifying and managing greenhouse gas (GHG) emissions. It
was developed through a partnership between the World Resources Institute (WRI) and
the World Business Council for Sustainable Development (WBCSD) to provide standardized

guidelines for organizations, governments, and businesses to measure, report, and mitigate

their carbon footprint.

GHG Protocol is used by companies, policymakers, and sustainability professionals to track
emissions, develop reduction strategies, and align with climate-related regulatory
frameworks such as the Paris Agreement, Task Force on Climate-related Financial
Disclosures (TCFD), Science Based Targets initiative (SBTi), and Corporate Sustainability
Reporting Directive (CSRD).

The Greenhouse Gas (GHG) Protocol is a globally recognized framework for measuring and
managing greenhouse gas emissions from private and public sector operations, value
chains, and mitigation actions. Established through a partnership between the World
Resources Institute (WRI) and the World Business Council for Sustainable Development
(WBCSD), it provides standardized guidelines to help organizations quantify and report

their GHG emissions, facilitating transparency and consistency across industries.

Development and Purpose

The GHG Protocol was initiated in the late 1990s to address the need for a consistent
approach to GHG accounting. Its primary goal is to assist organizations in understanding,
calculating, and reducing their greenhouse gas emissions, thereby contributing to global
efforts to mitigate climate change. By offering a standardized methodology, the protocol
enables organizations to identify emission sources, set reduction targets, and track

progress over time. Plan AGHG Protocol
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Key Components:

The GHG Protocol encompasses several standards tailored to different organizational

needs:

1. Corporate Accounting and Reporting Standard: This standard provides a step-by-step
guide for companies to inventory and report their GHG emissions. It introduces the
concept of categorizing emissions into three scopes:

o Scope 1: Direct emissions from owned or controlled sources, such as company
vehicles or on-site fuel combustion.
Scope 2: Indirect emissions from the generation of purchased electricity, steam,
heating, and cooling consumed by the reporting company.
Scope 3: All other indirect emissions that occur in a company’s value chain,
including both upstream and downstream activities.
Corporate Value Chain (Scope 3) Standard: This standard offers guidance for companies
to assess emissions throughout their entire value chain, providing a comprehensive view
of their overall climate impact.
Product Life Cycle Standard: This standard focuses on measuring the GHG emissions

associated with the full life cycle of products, from raw material extraction to disposal,

enabling organizations to identify opportunities for emission reductions at each stage.

Project Accounting Protocol: Designed for quantifying reductions from GHG mitigation
projects, this protocol assists in calculating the benefits of specific initiatives aimed at

lowering emissions.
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4 THE PROCESS OF GHG ACOUNTING

Greenhouse Gas (GHG) accounting is the process of quantifying an organization’s greenhouse gas
emissions to track, report, and manage its carbon footprint. It helps businesses comply with regulations,
improve sustainability, and reduce environmental impact. The process is generally structured as per
internationally recognized frameworks such as the GHG Protocol (developed by the World Resources

Institute and the World Business Council for Sustainable Development) and ISO 14064 standards.

1. Defining the Purpose and Scope

Before starting GHG accounting, it is essential to define the objectives and boundaries of the assessment.

1.1 Purpose of GHG Accounting

Regulatory compliance (e.g., mandatory carbon reporting laws)

Voluntary sustainability initiatives (e.g., Net-Zero commitments)

Corporate social responsibility (CSR) goals

Carbon credit trading and offset strategies

1.2 Determining Organizational Boundaries

Organizational boundaries define which sources of emissions will be accounted for:

e Equity Share Approach: Accounts for emissions proportional to the organization’s share of

ownership in different operations.

e Control Approach: Considers emissions from operations where the company has financial or

operational control.
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1.3 Defining Operational Boundaries

Emissions are categorized into three scopes:

e Scope 1: Direct emissions from owned or controlled sources (e.g., fuel combustion in company

vehicles, manufacturing processes, fugitive emissions).

Scope 2: Indirect emissions from purchased electricity, heat, or steam.

Scope 3: Other indirect emissions from the value chain (e.g., employee commuting, supply chain

emissions, waste disposal, business travel).

2. Data Collection and Inventory Development

Once boundaries are set, data must be collected from various sources.

2.1 Identifying GHG Emission Sources

Fuel consumption records (natural gas, diesel, petrol, etc.)

Electricity consumption records (for Scope 2 emissions)

Raw material usage in industrial processes

Employee travel logs and logistics data (for Scope 3)

Waste generation reports

Fugitive emissions (refrigerants, leaks, etc.)

2.2 Data Sources and Collection Methods

e Utility bills and invoices

e Fuel and material purchase records
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e Equipment and process logs

¢ Financial transactions (for Scope 3 estimation)

e Supplier and vendor reports

2.3 Emission Factors and Calculations

Emission factors convert activity data (e.g., liters of fuel, kWh of electricity) into equivalent carbon

dioxide emissions (CO.e). Sources of emission factors:

IPCC Guidelines (Intergovernmental Panel on Climate Change)

GHG Protocol

Local Government Standards (e.g., Bureau of Energy Efficiency (BEE) in India)

EPA Emission Factors

Example calculation for diesel combustion:

CO; emissions=Fuel Consumption (liters)xEmission Factor (kg CO,/liter)\text{CO, emissions} =
\text{Fuel Consumption (liters)} \times \text{Emission Factor (kg

C0,/liter)}CO, emissions=Fuel Consumption (liters)xEmission Factor (kg CO,/liter)

3. Data Validation and Quality Assurance

Ensuring accuracy and reliability in GHG data is crucial.

3.1 Quality Control Measures

e Cross-checking data from multiple sources

e Applying conservative estimates when precise data is unavailable

e Reviewing historical trends to detect anomalies
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3.2 Third-Party Verification

Organizations often undergo independent verification by auditors or third-party agencies to enhance

credibility.

4. GHG Emissions Calculation and Reporting

Once validated, emissions data is compiled and structured into reports.

4.1 Consolidation of Data

e Organizing emissions data by scope (Scope 1, 2, and 3)

e Converting all emissions into COe for standardization

e Accounting for biogenic emissions separately (if applicable)

4.2 Reporting Frameworks

Reports are usually prepared based on established frameworks:

GHG Protocol Corporate Standard

ISO 14064-1:2018 (Quantification and reporting of GHG emissions)

CDP (Carbon Disclosure Project)

BRSR (Business Responsibility and Sustainability Reporting)

TCFD (Task Force on Climate-related Financial Disclosures)

4.3 Key Components of a GHG Report

e Executive summary of emissions trends

e Breakdown of emissions by category

e Reduction initiatives and targets
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e Carbon offset and mitigation strategies

5. Setting Reduction Targets and Strategy Development

After reporting, organizations set targets to reduce GHG emissions through various strategies.

5.1 Science-Based Targets (SBTs)

Targets aligned with global climate goals, such as:

e Net Zero by 2050

e 50% emissions reduction by 2030 (Paris Agreement goals)

5.2 Emission Reduction Strategies

Energy Efficiency: Upgrading to energy-efficient lighting, HVAC, and motors

Renewable Energy: Transitioning to solar, wind, and biomass energy

Process Optimization: Reducing material wastage and adopting lean manufacturing

Supply Chain Decarbonization: Partnering with green suppliers

Carbon Offsetting: Investing in afforestation and renewable energy projects

6. Continuous Monitoring and Improvement

GHG accounting is an ongoing process, requiring periodic assessments and updates.

6.1 Monitoring Mechanisms

e Installing smart meters and loT-based energy monitoring systems

e Using carbon accounting software (e.g., Sphera, Enablon)

e Setting up internal audits and compliance checks
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6.2 Revising Strategies Based on Performance

e Comparing actual emissions with targets

e Implementing corrective actions

e Engaging stakeholders (employees, suppliers, customers) for sustainability initiatives
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5 BENIFITS OF GHG ACOUNTING

Greenhouse Gas (GHG) accounting provides a structured approach to measure and manage an
organization's carbon footprint. It helps businesses, governments, and institutions track their emissions,
comply with regulations, and work towards sustainability goals. The benefits of GHG accounting extend

across environmental, financial, operational, regulatory, and reputational aspects.

1. Environmental Benefits

GHG accounting plays a crucial role in reducing environmental impact and mitigating climate change.

1.1 Reducing Carbon Footprint

e Helps identify major emission sources (Scope 1, 2, and 3 emissions).

e Enables the implementation of carbon reduction strategies (e.g., renewable energy adoption,

energy efficiency improvements).

e Contributes to global efforts to limit temperature rise under the Paris Agreement.

1.2 Improved Air Quality and Resource Conservation

¢ Reducing emissions from fossil fuel consumption leads to lower air pollution.

e Promotes resource efficiency by identifying areas for reduced energy and material waste.

1.3 Supports Climate Resilience and Adaptation

e Helps organizations prepare for climate-related risks such as extreme weather and resource

scarcity.

e Encourages sustainable infrastructure and supply chain resilience.
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2. Financial Benefits

GHG accounting helps businesses save costs, optimize resources, and unlock new revenue opportunities.

2.1 Cost Savings Through Energy Efficiency

Identifying energy-intensive processes allows businesses to reduce fuel and electricity

consumption.

Upgrading to energy-efficient equipment (e.g., LED lighting, efficient HVAC systems) lowers

operational costs.

2.2 Access to Carbon Markets and Credits

e Organizations can participate in carbon trading schemes, earning credits for reducing emissions.

e Carbon offset programs (e.g., afforestation, renewable energy projects) create financial

incentives.

2.3 Risk Mitigation Against Future Carbon Costs

e Helps businesses prepare for future carbon taxes and regulatory costs.

e Avoids penalties for non-compliance with emission reduction policies.

3. Regulatory and Compliance Benefits

Many governments and regulatory bodies require companies to report their emissions. GHG accounting

ensures compliance and avoids legal risks.

3.1 Compliance with Climate Regulations

e Mandatory GHG reporting frameworks (e.g., BRSR in India, EU Emissions Trading System, SEC

climate disclosures) require accurate emissions tracking.

e Ensures compliance with ISO 14064, the GHG Protocol, and CDP (Carbon Disclosure Project).
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3.2 Avoidance of Legal Penalties and Fines

e Failure to report emissions accurately can result in heavy fines and legal consequences.

e GHG accounting ensures timely compliance with environmental laws.

3.3 Supports Government Incentives and Subsidies

¢ Many governments provide financial incentives for emission reduction projects.

e Organizations that comply with sustainability requirements can access grants, subsidies, and tax

benefits.

4. Business and Operational Benefits

Integrating GHG accounting into operations improves efficiency and long-term resilience.

4.1 Identifying Inefficiencies in Operations

e Helps detect energy-intensive or wasteful processes.

e Improves supply chain sustainability by identifying high-emission vendors.

4.2 Enhancing Decision-Making

e Data-driven insights help executives make informed sustainability and investment decisions.

¢ Encourages integration of renewable energy sources to reduce dependency on fossil fuels.

4.3 Strengthens Supply Chain Management

e Suppliers with high carbon footprints can be replaced with greener alternatives.

e Encourages sustainable procurement practices and ethical sourcing.
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5. Competitive and Market Benefits

GHG accounting can enhance brand reputation and attract investors and customers.

5.1 Strengthening Corporate Reputation

¢ Demonstrates commitment to environmental responsibility.

e Improves brand image among consumers who prefer sustainable products and services.

5.2 Attracting ESG-Focused Investors

e Many institutional investors prioritize companies with strong ESG (Environmental, Social, and

Governance) performance.

e Accurate GHG reporting enhances a company's appeal for investment funds and partnerships.

5.3 Competitive Advantage in the Market

e Businesses with lower emissions may gain a competitive edge by offering eco-friendly products.

e Organizations with strong sustainability practices attract environmentally conscious customers.

6. Supports Sustainability Goals and Net-Zero Commitments

GHG accounting is a key step for organizations committed to carbon neutrality.

6.1 Achieving Net-Zero Goals

e Helps set science-based targets (SBTs) for reducing emissions.

e Supports organizations in developing decarbonization roadmaps.

6.2 Alignment with Global Sustainability Frameworks

e Contributes to achieving Sustainable Development Goals (SDGs) such as:

o SDG 7: Affordable and Clean Energy
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o SDG 12: Responsible Consumption and Production

o SDG 13: Climate Action

e Aligns with global agreements such as the Paris Agreement and Glasgow Climate Pact.

7. Innovation and Technological Advancements

GHG accounting encourages organizations to adopt cleaner technologies.

7.1 Adoption of Low-Carbon Technologies

e Encourages investment in green technologies such as electric vehicles, hydrogen fuel, and carbon

capture.

e Supports research and development in sustainable alternatives.

7.2 Integration of Al and Digital Tools

e Al-powered carbon accounting software automates emissions tracking.

e loT-based smart meters improve real-time energy monitoring.
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6 CONCLUSIONS

Greenhouse Gas (GHG) accounting is an essential tool for organizations, industries, and governments to
measure, manage, and mitigate their environmental impact. It provides a structured approach to
quantify emissions, identify key sources, and develop effective strategies for reducing carbon footprints.
By following established frameworks such as the GHG Protocol, ISO 14064, and regional regulatory

standards, businesses can ensure accurate and transparent emissions reporting.

The fundamentals of GHG accounting emphasize key principles such as relevance, completeness,
consistency, transparency, and accuracy—ensuring that emissions data is both reliable and
actionable. The three-scope categorization (Scope 1, 2, and 3) helps organizations distinguish
between direct, indirect, and value chain emissions, enabling targeted emission reduction strategies.
Through the use of activity data and standardized emission factors, companies can convert raw data

into CO,-equivalent (COe) values, facilitating global comparability and benchmarking.

GHG accounting is not just a regulatory necessity but also a strategic enabler for organizations. It
supports compliance with climate policies, carbon trading mechanisms, and sustainability
reporting requirements such as the Business Responsibility and Sustainability Report (BRSR),
Carbon Disclosure Project (CDP), and Task Force on Climate-related Financial Disclosures
(TCFD). Furthermore, it plays a crucial role in financial decision-making, risk management, and
corporate reputation enhancement, helping businesses gain a competitive edge in a carbon-conscious

economy.

Beyond compliance, GHG accounting drives corporate sustainability by promoting energy efficiency,
renewable energy adoption, process optimization, and supply chain sustainability. [t enables
organizations to set science-based targets (SBTs), commit to Net-Zero goals, and contribute to global

climate action efforts under the Paris Agreement. Additionally, it helps businesses prepare for
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carbon pricing mechanisms, ensuring long-term resilience against evolving regulatory and market

trends.

As climate risks intensify, the importance of GHG accounting continues to grow. With advancements

in Al-driven carbon management software, blockchain-enabled transparency, and real-time
emissions monitoring, organizations now have access to innovative solutions for improving accuracy
and efficiency in emissions tracking. The integration of GHG accounting with corporate ESG
(Environmental, Social, and Governance) frameworks will be instrumental in shaping a sustainable,

low-carbon future.

In conclusion, GHG accounting is a critical foundation for climate responsibility and business
sustainability. Organizations that effectively implement GHG accounting will not only comply with
regulations but also unlock financial, operational, and reputational benefits. By continuously
improving their emissions data management and adopting proactive carbon reduction strategies,
businesses can contribute to global decarbonization efforts while ensuring their long-term success in an

evolving regulatory and market landscape.
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