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Webinar Series Overview: The Journey to Carbon Verification

➢ Part 1, 19/07/2024, Carbon Quantification, Mitigation and Reporting:

➢ Introduction, overview and context

➢ Drivers

➢ Options for standards and methodologies to use

➢ Part 2, 22/08/2024, Getting Started on your GHG Reporting:

➢ Selecting and using appropriate standards and methodologies 

➢ Defining your organisational and reporting boundaries

➢ Quantifying and Calculating your Scope 1, 2 and 3 GHG Emissions

➢ Sources of Carbon Conversion Factors

➢ Preparing a GHG Inventory

➢ Establishing and reviewing base years

➢ Part 3, 13/09/2024, GHG Mitigation, Reporting, Removals and Offsets:

➢ Planning for reductions

➢ Options for removals and offset – pros and cons

➢ Preparing your GHG Report and other documentation requirements

➢ Verification options and case studies
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PART 2: LEARNING OBJECTIVES

1. Understand your options for which standards and 

methodologies are most appropriate for your 

needs

2. Gain an overview of how to define your 

organisational and reporting boundaries

3. Gain an overview of how to calculate your Scope 

1, 2 and 3 GHG Emissions, including where to find 

and which Conversion Factors to use

4. Gain an overview of how to prepare a GHG 

Inventory

5. Understand how to establish a base year, and 

when it’s appropriate to change that

Note that we’ll focus on GHG emissions only. We won’t cover GHG removals.
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SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of standards & 

specifications for quantifying, mitigating and 

reporting GHG emissions, depending on your 

needs:

• ISO 14064-1:specification with guidance at the 

organisation level for quantification and reporting of 

greenhouse gas emissions and removals 

➢ Internationally recognised, highest tier of standards (ISO)

➢ Provides a framework for quantifying (not calculating) 

and reporting GHG emissions and removals

➢ Intended to be used at organisational level

➢ Includes optional GHG mitigation framework

➢ Allows for external, third party, Verification via Verification 

Bodies such as NQA, providing for credibility and 

assurance



SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of methodologies for 

calculating and quantifying GHG emissions, 

depending on your needs:

• GHG Protocol: Corporate Accounting and Reporting 

Standard

➢ Provides comprehensive guidance on categorising and 

calculating Scope 1, 2 and 3 activities

➢ Does not provide conversion factors

➢ Does not provide for external, third party, Verification

➢ https://ghgprotocol.org/ 

https://ghgprotocol.org/


SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of standards / 

specifications for quantifying, mitigating and 

reporting GHG emissions, depending on your 

needs:

• ISO 14068-1 / PAS 2060: specifications for demonstrating 

carbon neutrality 

➢ Internationally recognised, highest tier of standards (ISO)

➢ Provides a framework for quantifying (not calculating), 

reducing, removing, offsetting and reporting GHG 

emissions

➢ Intended to be used for organisations, products & 

services, buildings and events 

➢ ISO 14064-1 is a recognised basis as a step towards this

➢ Allows for external, third party, Verification via Verification 

Bodies such as NQA, providing for credibility and 

assurance



SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of standards / 

specifications for quantifying, mitigating and 

reporting GHG emissions, depending on your 

needs:

• ISO 14067: Carbon footprint of products – Requirements 

and guidelines for quantification

➢ Internationally recognised, highest tier of standards (ISO)

➢ Provides a framework for quantifying (not calculating) 

and reporting product carbon footprints

➢ Intended to be used at product level

➢ Allows for external, third party, Verification via Verification 

Bodies such as NQA, providing for credibility and 

assurance



SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of standards / 

specifications for quantifying, mitigating and 

reporting GHG emissions, depending on your 

needs:

• PAS 2050: Specification for the assessment of the life 

cycle GHG emissions of goods and services

➢ Internationally recognised, highest tier of standards (ISO)

➢ Provides a framework for assessing life cycle GHG 

emissions

➢ Intended to be used at goods and services level

➢ Allows for external, third party, Verification via Verification 

Bodies such as NQA, providing for credibility and 

assurance



SELECTING AND USING APPROPRIATE STANDARDS 

AND METHODOLOGIES 

There are various sources of standards / 

specifications for quantifying, mitigating and 

reporting GHG emissions, depending on your needs:

• PAS 2080: carbon management in buildings and 

infrastructure 

➢ Developed in the UK, but internationally recognised

➢ Provides a framework for managing (not calculating), 

carbon in buildings and infrastructure assets

➢ Intended for application in the construction industry 

➢ Allows for external, third party, Verification via Verification 

Bodies such as NQA, providing for credibility and 

assurance

• RICS Whole life carbon assessment for the built 

environment:

➢ Provides a framework for assessing whole life carbon in 

buildings and infrastructure works
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DEFINING YOUR ORGANISATIONAL AND REPORTING 

BOUNDARIES

This is the first step and is highly critical. It 

provides absolute clarity on what is covered 

by / included in your GHG calculations, and 

what is not.

Organisational Boundaries relate to which 

company, sites, facilities are included in your 

GHG calculations.

Reporting Boundaries relate to which Direct 

(scope 1) and Indirect (scopes 2 and 3) GHG 

emissions are included / excluded in your 

GHG calculations, with explanation and 

justification.



DEFINING YOUR ORGANISATIONAL AND REPORTING 

BOUNDARIES

Within your boundaries, you should include:
• All Direct (scope 1) GHG emissions

• All Indirect Imported Energy (scope 2) GHG emissions 

• All significant Indirect (scope 3) GHG emissions
• Any exclusions should be justified and documented

• Criteria for significance evaluation might include the scale of the 

emissions, the levels of influence, the availability of information and 

the accuracy of associated data  

ISO 14064-1 provides some relevant principles:
• Completeness (clause 4.3)

• Include all relevant GHG emissions and removals

• Consistency (clause 4.4)
• Enable meaningful comparisons in GHG-related information

• Transparency (clause 4.6)
• Disclose sufficient and appropriate GHG-related information to 

allow intended users to make decisions with reasonable confidence
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QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

Now that you have established your organisational and reporting boundaries, the 

next step is to identify and to categorise your GHG emission sources. 

The ‘Scope 1, 2 and 3’ emission categories are very commonly used, for example in the 

GHG Protocol. They are not used in ISO 14064-1 however…… 

GHG Protocol Categories ISO 14064-1 Categories Examples

Scope 1 Direct GHG Emissions Natural gas, petrol and 

diesel, LPG, heating oil, 

FGas losses

Scope 2 Indirect GHG emissions 

(from imported energy)

Electricity, purchased heat 

and steam

Scope 3 (15 sub-categories) Indirect GHG emissions (4 

categories)

See next slides
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QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

GHG Protocol Scope 3 Categories         

(15 of)

ISO 14064-1 Indirect Emission Categories       

(4 of)

Examples

Category 1- Purchased good and services Indirect from products used by organisation Raw materials, consumables, maintenance

Category 2 - Capital goods Indirect from products used by organisation Machinery, plant

Category 3 - Fuel and energy related emissions not 
included in scope 1 and 2

Indirect from other sources T&D losses, Well to Tank

Category 4 - Upstream transportation and distribution

Indirect from transportation Delivery vehicles, sea and air transport of 

materials

Category 5 - Waste generated in operations Indirect from other sources Waste, wastewater / trade effluent

Category 6 - Business travel Indirect from transportation Flights, trains, hotels, cars

Category 7 - Employee commuting Indirect from transportation Cars, trains, buses, homeworking

Category 8 - Upstream leased assets Indirect from other sources Material receipt and storage warehouses

Category 9 - Downstream transportation and 
distribution

Indirect from transportation Delivery vehicles, sea and air transport of 

materials

Category 10 - Processing of sold products Indirect from the use of products from the organisation Downstream value chain partners

Category 11 - Use of sold products Indirect from the use of products from the organisation Energy consumption during use

Category 12 - End-of-life treatment of sold products Indirect from the use of products from the organisation Final disposal

Category 13 - Downstream leased assets Indirect from other sources Product storage warehouses

Category 14 - Franchises Indirect from other sources Franchise operations

Category 15 - Investments Indirect from other sources Investors and financial services only
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QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

There is a wealth of excellent Guidance available for all 

these categories: https://ghgprotocol.org/scope-3-

calculation-guidance-2  

ISO 14064-1 again provides some relevant principles:
• Relevance (clause 4.2)

• Include all relevant GHG emissions Select the GHG sources, 

GHG sinks, GHG reservoirs, data and methodologies appropriate 

to the needs of the intended user removals

• Consistency (clause 4.4)
• Enable meaningful comparisons in GHG-related information

• Accuracy (clause 4.5)
• Reduce bias and uncertainties as far as is practical

https://ghgprotocol.org/scope-3-calculation-guidance-2
https://ghgprotocol.org/scope-3-calculation-guidance-2


QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

Quantifying Scope 1 and 2 Emissions for a specific data period, eg 2023:

GHG Protocol 

Categories

Typical Record Sources Typical data to gather for conversion 

to tCO2e

Scope 1 Natural gas invoices / meter readings / supplier portal.

Petrol and diesel invoices / delivery records / expenses claims.

LPG and heating oil invoices / meter readings / delivery records. 

FGas maintenance records.

kWh used.

Litres used / miles driven.

Litres / kg / kWh used. 

kg and types of FGas lost from systems. 

Scope 2 Electricity invoices / meter readings / supplier portal.

Purchased heat and steam invoices / meter readings. 

Purchased cooling invoices / meter readings. 

kWh used.

Litres / cubic metres / therms / kWh used. 

Litres / cubic metres used. 



QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

Quantifying Common Scope 3 Emissions for a specific data period, eg 2023:

GHG Protocol Scope 3 

Categories

Typical Record Sources Typical data to gather for 

conversion to tCO2e

Cat 1, Purchased Goods and 

Services

Cat 2, Capital Goods

Purchase Orders / Delivery Notes / Invoices AND / 

OR

Financial systems: £ spend

Quantity / Weight / Type of Materials.

£ spend.

Cat 3 - Fuel and energy related 

emissions not included in scope 1 

and 2

Natural gas invoices / meter readings / supplier 

portal.

Petrol and diesel invoices / delivery records / 

expenses claims.

LPG and heating oil invoices / meter readings / 

delivery records

kWh used.

Litres used / miles driven.

Litres / kg / kWh used. 

Cat 4 & Cat 9 - Upstream / 

Downstream transportation and 

distribution

Delivery Notes / Invoices / Supplier Reports. 

Postcode analysis databases. 

Air miles calculators.

Sea miles calculators. 

Air / sea / road miles.

Weights of goods shipped. 



QUANTFYING AND CALCULATING YOUR SCOPE 1, 2 

AND 3 GHG EMISSIONS

Quantifying Common Scope 3 Emissions for a specific data period, eg 2023:

GHG Protocol Scope 3 Categories Typical Record Sources Typical data to gather for 

conversion to tCO2e

Cat 5 - Waste generated in 

operations

Waste Transfer Notes.

Waste management contractor reports. 

Internal weighing scales (calibrated). 

Tonnes of waste by material.

Tonnes of waste by destination.

Cat 6 - Business travel Company car / van / truck fuel cards data reports. 

Expenses claims.

Travel agency reports.  

Litres used / miles driven.

Road / ferry / air / taxi / rail / bus 

miles.

Cat 7 - Employee commuting, often 

including homeworking

Staff surveys. Road / rail / bus miles.

Cat 11 - Use of sold products Product design specifications / Life Cycle Assessments.

Assumptions on typical customer usage patterns. 

Assumptions on typical product lifespan. 

kWh used.

Hours operational. 

Years operational. 

Cat 12 - End-of-life treatment of sold 

products

Customer assumptions on typical lifespan.

Customer assumptions on likely disposal routes. 

Tonnes of waste by material.

Tonnes of waste by destination.
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SOURCES OF CARBON CONVERSION FACTORS

There is a single source for 

calculating and quantifying GHG 

emissions which should meet all 

your needs:

• UK Government (DESNZ) Carbon 

Conversion Factors and UK 

Environmental Reporting Guidelines 

➢ Provides comprehensive carbon 

conversion factors for each year, 

updated annually, and covering 

Scope 1, 2 and 3 activities

➢ https://www.gov.uk/government/p

ublications/greenhouse-gas-

reporting-conversion-factors-2023 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2023
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2023
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2023


SOURCES OF CARBON CONVERSION FACTORS

UK Government (DESNZ) Carbon Conversion Factors and UK Environmental Reporting Guidelines 

Scope Conversion Factors Available Examples for Conversion to tCO2e

Scope 1 Gaseous, liquid, solid and bio fuels

FGases

Passenger and Delivery Vehicles

Natural gas, LPG, diesel, petrol (litres, kWh etc).

HFCs, PFCs, HCFCs (kgs). 

Cars, vans, HGVs (litres, miles, km) 

Scope 2 Electricity

Heat and steam

Grid, Overseas, EVs (kWh). 

Onsite and district systems (kWh).  

Scope 3, 

Cat 1 & 2

Water supply

Material use 

Mains water (litres) 

Metals, plastics, electricals, construction (tonnes) 

Scope 3, 

Cat 3

Transmission and Distribution losses 

Well-to-Tank

Grid electricity, district heat and steam (kWh). 

Gaseous & liquid fuels; electricity; heat and steam; 

road, sea and air travel (litres, kWh, miles etc). 

Scope 3, 

Cats 4 

and 9

Freighting goods Vans, HGVs, air, sea, rail (miles, km, tonnes). 



SOURCES OF CARBON CONVERSION FACTORS

UK Government (DESNZ) Carbon Conversion Factors and UK Environmental Reporting Guidelines 

Scope Conversion Factors Available Examples for Conversion to tCO2e

Scope 3, 

Cat 5

Waste water treatment

Waste 

Waste water and trade effluent (litres). 

Metals, plastics, electricals, construction by destination 

(tonnes).

Scope 3, 

Cat 6

Business travel Air, land, sea, hotels (miles, km, nights). 

Scope 3, 

Cat 7

Commuting 

(and homeworking)

Road, rail, bus, taxi, motorbike (miles).

Homeworking (hours). 

Scope 3, 

Cat 11

Electricity

Gaseous, liquid, solid and bio fuels

Grid (kWh). 

Natural gas, LPG, diesel, petrol (litres, kWh etc).

Scope 3, 

Cat 12

End-of-Life Waste Metals, plastics, electricals by final destination (tonnes).



SOURCES OF CARBON CONVERSION FACTORS

When faced with daunting volumes of, or a lack of, 

information, particularly for Purchased Goods, there 

are various spend based sources of methodologies 

for calculating and quantifying GHG emissions:

• For example:

➢ DEFRA Conversion factors by SIC code: GHG 

emission intensity by SIC - CO2e/£ - enabling a 

spend based approach 

https://assets.publishing.service.gov.uk/governme

nt/uploads/system/uploads/attachment_data/file/10

85190/Table_13.ods 

➢ Office for National Statistics: GHG emission 

intensity by economic sector CO2e/£ - enabling a 

spend based approach   

https://www.ons.gov.uk/economy/environmentalac

counts/datasets/ukenvironmentalaccountsatmosph

ericemissionsgreenhousegasemissionsintensityby

economicsectorunitedkingdom 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1085190/Table_13_2019.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1085190/Table_13_2019.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1085190/Table_13_2019.ods
https://www.ons.gov.uk/economy/environmentalaccounts/datasets/ukenvironmentalaccountsatmosphericemissionsgreenhousegasemissionsintensitybyeconomicsectorunitedkingdom
https://www.ons.gov.uk/economy/environmentalaccounts/datasets/ukenvironmentalaccountsatmosphericemissionsgreenhousegasemissionsintensitybyeconomicsectorunitedkingdom
https://www.ons.gov.uk/economy/environmentalaccounts/datasets/ukenvironmentalaccountsatmosphericemissionsgreenhousegasemissionsintensitybyeconomicsectorunitedkingdom
https://www.ons.gov.uk/economy/environmentalaccounts/datasets/ukenvironmentalaccountsatmosphericemissionsgreenhousegasemissionsintensitybyeconomicsectorunitedkingdom


SOURCES OF CARBON CONVERSION FACTORS

Depending on your organisation’s activities, you may also 

need conversion factors for operations in other countries, 

particularly for Scope 2 (electricity):

• The UK Government (DESNZ) Carbon Conversion Factors provides 

links (overseas electricity tab) to Conversion Factors for electricity 

generation, as well as for some transmission & distribution losses for:

• EU countries (but at a generic level)

• USA

• Ireland

• France

• Reliable Scope 2 Conversion Factor data is available for many other 

countries, particularly in the EU, from the national Environmental 

Agencies 

• Scope 3 conversion factors for other countries are rare. 
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PREPARING A GHG INVENTORY

ISO 14064-1 defines a GHG Inventory as:

• A list of GHG sources and GHG sinks, and their quantified GHG emissions

Often this is presented in an Excel Workbook format. There are many off-

the-shelf software packages which also provide for the same. 

Typical contents:

• A tab / page presenting the quantified activity totals (usually one tab / page 

for Scope 1, one for Scope 2 and one for each of the applicable sub-

categories of Scope 3), the CFs used, and the calculation of total tCO2e

• Graphs displaying totals by Scope, by category and an overall summary. 

It is a very good idea, for Verification purposes, to establish folders for each 

GHG source to accompany the GHG Inventory, containing the necessary 

records to evidence the GHG emission source quantification. 



PREPARING A GHG INVENTORY

A typical example:



PREPARING A GHG INVENTORY

A typical example:



PREPARING A GHG INVENTORY

A typical example:



PREPARING A GHG INVENTORY

A typical example:
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ESTABLISHING AND REVIEWING BASELINES

Your first year’s calculation and quantification will 

usually provide you with a base-year:

• Allows for year-on-year comparison, to demonstrate 

improvement (or otherwise)

• The base-year may require to be reviewed and / or re-set, 

as a result of:

• An organisational boundary or reporting boundary 

change

• A change in the quantification process

• A change in the conversion factors available

• The discovery of a previous error

• Any change must be justified

• Any change should be applied to previous years’ data too, 

to allow meaningful like-for-like comparison.



NEXT TIME



PART 3, 13/09/2024, GHG MITIGATION, REPORTING, 

REMOVALS AND OFFSETS

➢ Part 3, 13/09/2024, GHG Mitigation, 

Reporting, Offsetting and Removals:

➢ Planning for reductions

➢ Options for offsetting and removals

➢ Preparing your GHG Report and other 

documentation requirements

➢ Verification options and case studies
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TRAINING
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• e-Learning Introduction 

• 1 day Introduction Courses

• 2 day Implementation Courses

• 2 day Internal Auditor – NQA or IRCA

• 5 day Lead Auditor – NQA or IRCA

RANGE OF COURSES

QUALITY ENVIRONMENT ENERGY HEALTH AND 

SAFETY

MEDICAL 

DEVICES

BUSINESS 

CONTINUITY
AEROSPACE INTEGRATED 

MANAGEMENT

INFORMATION 

SECURITY



THANK YOU!
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