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Who we are

Our mission is to accelerate the move to a decarbonised future. We are your expert guide to turn your
climate ambition into impact.

We have been climate pioneers for more than 20 years, partnering with leading businesses,
governments and financial institutions to drive positive climate action. To date, our 400 experts globally
have helped set 200+ science-based targets and guided 3,000+ organisations and cities across five
continents on their route to Net Zero.

T m———, The Carbon Trust's mission is to
CARBON accelerate the move to a decarbonised future.
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1. Executive Summary

Wasted food has two areas in which it also has a negative environmental impact, both the wasted
embodied emissions of producing the food but also how the waste then degrades and releases further
emissions. These two emission sources associated with food waste make up around 8-10% of global
GHG emissions.

This report sets out the details of the work that was conducted between the Carbon Trust and FareShare
and their network partners, to explore the environmental impact of their operations in redistributing
surplus waste food for the reporting period of FY 2022.

The impact analysis focused on the organisation and distribution emissions of FareShare’s own
operations and third-party transport, the embedded carbon and water footprint of the food that was
prevented from waste, as well as the overall emissions that FareShare enables the avoidance of, by
preventing food from leaving the human supply chain.

FareShare’s operational footprint included within its boundary all FareShare UK and network partner’s
own operational emissions and well as any third-party transport emissions. This carbon footprint was
13,976 tCO2e on a location-based approach, with third-party transport accounting for almost two thirds
of the footprint, so for every tonne of surplus food redistributed around 0.44 tCO2e is released.

The embedded carbon and water footprint accounts for the total emissions and water that has been
emitted and used to create the food that FareShare then receives. By FareShare preventing this food
from going to waste, it prevents the embedded carbon and water from being wasted also. FareShare in
total prevented 63,810 tCO2e and 83,872 million litres of water from being wasted. Which accounts for
2.03 tCO2e/tonne surplus redistributed food and 2.66 million-litres/ tonne surplus redistributed food.
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2. Introduction

FareShare encompasses a national network of charitable food redistributors within the UK, the
organisation takes good quality surplus food from across the food industry and get it to almost 8,5000
frontline charities and community groups. FareShare would like to understand and communicate the
organisation’s positive environmental impacts generated by redistributing surplus food that would
otherwise be wasted. The Carbon Trust carried out an analysis quantifying these environmental impacts
as greenhouse gas emissions and embedded water consumption. This report explains the
methodological basis for the conducted analysis, and the result arrived.

The FareShare’s overall environmental impact is split into the organisation’s operational emissions, and
the impact of avoided food waste (as shown in Figure 1). These two categories were analysed
separately, and hence two models were created. The water consumption of FareShare’s own operations
was not calculated as it fell outside the scope of this analysis.

FareShare's operational .
environmental impact .
P GHG emissions

Avoided emission from
food waste
Embeded water
consumtpion

Figure 1 FareShare’s environmental impact

FareShare’s operational emission is analysed as scope 1 and 2 emission, and outsourced distribution
and transportation emissions following the Greenhouse Gas Protocol Organisational Footprinting
Standard, which overlooks both direct and indirect emission generated through the organisation’s own
facilities and vehicles, as well as purchased electricity, cooling, and heating as demonstrated in Figure 2.
This category will be referred to as “FareShare’s Scope 18&2 Footprint and outsourced distribution and
transportation emissions” within the remainder of the report.
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Figure 2: Greenhouse Gas Protocol Scopes
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The GHG emissions associated with the food waste avoided was analysed following Category 1 of the
Greenhouse Gas Protocol on Corporate Value Chain (Scope 3) Accounting and Reporting Standard. The
embodied water was analysed following the Water Footprint Assessment Manual. The impact of
avoided food waste will be referred to as the “Embedded Environmental Impact of Redistributed Waste

Food”.

2.1. Scope & Boundary

Figure 3 below shows the simplified lifecycle of food enters and leaves FareShare’s network.

Food Lifecycle
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The embodied environmental impact of FareShare’s redistribution operations calculated each products
cradle-to-gate lifecycle along the first three segments; the gate boundary is defined as the moment they
enter FareShare’s network. This boundary also includes any upstream transport that may occur in the

food items’ life cycle.

2.2. Methodological Changes Since Previous Report

The organisational footprint has extended its scope to include not only the FareShare UK sites but all 32
network partner sites, including these organisational and third-party transport emissions. Refrigerants
were included within the scope, which is an improvement since the previous analysis was conducted.
The methodology was quite high level due to the level of data quality received, however this improved
the accuracy of the footprint overall as all emission sources were included.

Figure 3: Redistributed food waste lifecycle

The main difference between the two analyses is covered in Section 5, which is the avoided end of life
emissions of keeping redistributing surplus waste food. This has also affected the overall environmental
impact of FareShare, as it has expanded the boundary to which avoided emissions are included.

3. Organisational Footprint

3.1. Scope & Boundary

This includes FareShare’s Scope 1 and 2 Emissions as well as the outsourced downstream distribution.
The inclusion of scope 3 categories relating to outsourced transportation and no other scope 3
categories was due to the functional unit chosen, which was kg redistributed surplus food. This meant
only direct attributable emissions were included within the boundary. For example, scope 3 category 6
Business Travel was excluded as this is not a direct activity required to redistribute the surplus food.

3.2. Data Sources

3.2.1. Activity Data Sources

The activity data supplied by FareShare is broken down in Table 1 below. The table also includes the

approach taken to calculate the emission. The different approaches will be discussed in the relevant

sections.

FareShare’s data

category

File Name

Approach Taken

Natural Gas

Electricity

22-23 EIA Data Collection - Master
Sheet - Updated 2023-05-11

Main: Usage-approach
Second: Spend-approach

Main: Usage-approach
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Second: Spend-approach

Main: Refrigerants Lost
Refrigerants )
approach (estimated approach)

Main: Distance Approach
Company Vehicles
Second: Proxy Approach

3 Party transport Main: Distance Approach

e FareShare Transport Data Compiled
FY 22-23
e Brakes FareShare 22-23

e  Chill Chain FareShare Emissions
Logistics provider Data March Calculations Report Second: Estimated Approach

Main: Distance Approach

e Carbon footprint Job Stage and
Load Miles 01.04.22 to 8.02.23

e Palletforce Emissions Data w
Postcodes & Distance

Table 1. FareShare's Organisational Activity Data

Secondary data was used to fill in missing gaps in the data provided by FareShare. The links are shown
in Table 2. This secondary data was chosen as primary data was not available in the data collection time
period of this project. The Electricity source was used as it was a government source which told us the
price of a kWh to allow us to incorporate the spend data into the model. This allowed the primary data to

be supported by the secondary data source.

Data Category ‘ Source

Environmental Reporting Guidelines

Refrigerants (publishing.service.gov.uk)

https://www.gov.uk/government/statistical-data-

sets/gas-and-electricity-prices-in-the-non-

Electricity and Gas ,
domestic-sector

Table 2: Secondary Data for Organisational Footprint

3.2.2. Emission Factor Sources

Emission Factor Source

Electricity BEIS 2022
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Natural Gas BEIS 2022

Diesel BEIS 2022
Vehicles BEIS 2022
Fugitive Gases BEIS 2022

Table 3 Emission Factor Sources

Data Quality Assessment

Other

Network Partner Stationar

Natural Gas Electricity y Vehicles 3rd Party Hauliers Refrigs.

FareShare Cymru

FareShare Northern Ireland

FareShare Yorkshire Yorkshire
FareShare Glasgow & the West Edinburgh
of Scotland
FareShare Lancashire &
Cumbria
Hull

FareShare Hull & Humber
The Felix Project Felix West Felix East
FareShare North East Newcastle Newcastle
FareShare South West
FareShare Sussex & Surrey Bl
FareShare Tayside & Fife
FareShare Kent

Openshaw

FareShare Greater Manchester

Aberdeen
FareShare Grampian

FareShare South Midlands

FareShare Thames Valley

FareShare Midlands Narborough, Lincoln,
Birmingham, Narborough,
Leicester Birmingham
Leicester,
Nottingham
FareShare Central & South East
Scotland
FareShare UK East of England
(Ipswich)
FareShare UK Southern Central
(Southampton)
FareShare UK Merseyside

I o ot provided ta

Data not based on usage (more estimations used)

Data not fully provided (e.g. not 12 months or specific allocation for all sites)

Good Full data provided

Figure 4: Data quality Assessment Organisational Footprint
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Above is a data quality assessment which outlines the activity data provided by Fareshare. The Green
Key shows good full primary data provided. The Yellow Key indicates that some data was missing such
as electricity data being usage data but not the full 12 months period. Therefore, for the missing months
this data was extrapolated using an average of the other data provided. The orange key highlights large
amount of data missing which involved different methodological approaches to be used such as a
spend based approach, proxy emission factors and secondary data methodology. This leads to more
estimation and a less accurate footprint. Furthermore, the red key highlights where no data had been
provided so the kg of food approach was taken to allocate the emissions for this part of the
organisational footprint.

3.3. Methodology Approach

Based on the data accessibility, availability, and quality, a mix of consumption and spend based
approaches were applied to calculate the annual energy consumption, fuel use emission, refrigerant

emissions and emissions derived from transportation and distribution services that FareShare
purchased.

3.3.1. Scope 1

FareShare’s scope 1 emissions are direct greenhouse (GHG) emissions that occur from sources that are
controlled or owned by FareShare. For FareShare this means combustion from their owned or leased
vehicles, natural gas consumption, diesel consumption and fugitive emissions.

e Owned or Leased Vehicles

The combustion from FareShare’s owned or leased vehicles was provided in a MS Excel data collection
sheet which detailed the total amount of fuel purchased and used for company owned vehicles. To
calculate the upstream emissions of purchased fuel a fuel-based approach was used by adopting the
equation shown in equation 1. By applying the appropriate Scope 1 BEIS 2022 emissions factor, the
footprint reflects an estimate for the CO2e emissions associated with the vehicles that are leased
and/or owned by FareShare.

Equation 1:
Fuel CO,e emissions = fuel litre usage » BEIS conversion factor

These factors are detailed on the “BEIS — emission factors” tab within the model. By using the Scope 1
emission factor for fuels, the footprint is compliant with a product carbon footprint methodology and
therefore a fair comparison with the product footprint approach for the collected food. The Category 3
tab calculated the scope 3 Well to Tank emissions but these were kept separate to prevent double
counting. Biofuel Diesel was used for the emission factor which is an assumption taken from the fact
the employees fill the fuel up at petrol stations.

e Natural Gas and Diesel
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Other scope 1 emissions include Natural Gas and other fuels used on site such as diesel. Similarly,
FareShare provided a MS Excel data collection file showing the total amount of kWh of natural gas and
the litres of diesel used per Network Partner. If a full breakdown per month per site was not available,
the annual natural gas consumption was provided. If data was missing then natural gas was estimated,
based on average usage over the data that had been provided to reflect a full year usage.

This data was allowed a usage-based approach to be adopted. For a usage approach, the emissions
were calculated based on kWh Natural Gas consumed or litres of diesel consumed. Subsequently, BEIS
conversion factors for 2021/2022 have been used to calculate upstream emissions of purchased
natural gas and diesel. This calculation is shown in equation 2 and 3 below. These factors are detailed
on the “BEIS — emission factors” tab within the model.

Equation 2:
Natural Gas CO,e emissions = Natural Gas average kWh usage = BEIS conversion factor
Equation 3:

Diesel CO,e emissions = Diesel average kWh usage * BEIS conversion factor

When the data was not available from invoices the client provided the data in GBP £ which meant a
spend base approach was used. This method was based on the total spend of natural gas; the kWh was
calculated by using the average natural gas per pence per kWh from GOV.UK website shown in the table
above. This involved dividing the total spending by the p/kWh value to give the total kWh for the network
partner. This was then extrapolated to create an estimated annual natural gas energy consumption of
this site. This is shown in equation 4 below. By applying this method, the model reflects an estimate
which is less accurate than based on actual kWh. Subsequently, the result for this approach currently
shows an estimate, based on this, BEIS Scope 1 emission factors were applied. By applying the
emission factors, it reflects the kg-CO2e emitted.

Equation 4:

Natural Gas spend

Natural Gas CO,e emissions = ( ) * BEIS conversion factor

average p/kWh per supplier

e Fugitive Emissions

For fugitive emissions FareShare provided a data collection sheet which detailed the type of
refrigeration each Network Partner had. Some Networks Partners were able to provide the refrigerant
type and the amount of leakage. Therefore, a quantity-based approach was used shown in Equation 5.

Equation 5:
Refrigerants Lost(kg) = Refrigerant Added(kg) — Refrigerants Recovered(kg)

Refrigerants CO,e emissions = Refrigerants Lost(Kg) = BEIS conversion factor

Whereas for some of the network partners the refrigerant data was hard for the client to provide so the

type of refrigerant and the amount of leakage was not provided for all network partners. This involved a
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more estimation approach to be taken with the use of secondary data. This secondary data was from
the refrigerant methodology environmental reporting guidelines, and this provided the leakage for
different types of fridges or freezer. Another assumption was if the refrigerant was unknown, then

R404a and HFC 134a were used as these are the most common refrigerants.

3.3.2. Scope 2

Scope 2 emissions are indirect GHG emissions associated with the purchase of electricity. FareShare’s
only has purchased electricity within their scope 2. Electricity consumption is calculated using usage
based and spend base approaches.

FareShare provided a MS Excel data collection file which showed either the total amount of kWh of
electricity or the total spend on purchased electricity for each Network Partner. For locations where kWh
was provided a usage approach was used. The data was either provided as a breakdown per month or
the total annual electricity consumption per site. If electricity data was unavailable this was estimated
based on average usage over the data period that had been provided, to reflect a full year usage.
Emissions were calculated based on kWh electricity consumed multiplied by the BEIS conversion
factors for 2021/2022 shown in the equation below. These factors are detailed on the “BEIS — emission
factors” tab within the model.

Equation 6:

Electricity CO,e emissions = Electricity average kWh usage * BEIS conversion factor

If kWh data was unavailable, then the total financial spend on kWh of electricity was provided which
allowed a spend based approach to be used. The total financial spend on kWh of electricity per Network
Partner was divided by the average kWh of electricity per pence from GOV.UK website shown in the table
above. This was then extrapolated to create an estimated annual electricity energy consumption of this
site. This gave the kWh of consumption per Network partner this was then multiplied by the BEIS full life
cycle emission factor to give the total CO2e Emissions shown in equation 7. By applying this method,
the model reflects an estimate which is less accurate than based on actual kWh.

Equation 7:

Electricity spend

Electricity CO,e emissions = ( ) * BEIS conversion factor

average p/kWh per supplier

3.3.3. Outsourced Transportation

FareShare provided a data collection file showing the total amount fuel usage data, distance travelled,
and tonnes of goods transported for outsourced transportation per Logistics provider and third-party
transport per network partner. Emissions derived from purchased fuel consumption were calculated
using BEIS emission factors 2021/2022, as shown in equation 8 below:

Equation 8:

Distance CO,e emissions = Weight of food transport (tonnes) = km travelled = BEIS conversion factor
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The information from the data collection file provided the tonnes of food transport per km. The file also
provided the transport vehicle and the weight of goods transported. This was then converted into tonnes
km so the correct emission factor would be allocated to the correct journey. These factors are detailed
on the “BEIS - emission factors” tab within the model. By applying the appropriate emissions factor, the
footprint reflects an estimate for the CO2e emissions associated with the vehicles that are leased
and/or owned by FareShare. By using full life cycle for fuels for scope 1 and outsourced transportation
and distribution, the footprint is compliant with a product carbon footprint methodology and therefore a
fair comparison with the product footprint approach for the collected food.

If the client was unable to provide the distance the tonnes of food transported travelled, then an
assumption was made. This method used the emission factor created by using the tonnes of food
transport from the full data provided and divided this by the total tonnes of CO2e to create an emission
factor which could be applied to the tonnes of food without km distance. The client provided a
breakdown of the types of vehicles used with the main assumption being that most of the transport was
refrigerated. This method was used for 84% of the food transported as only 16% of the data included
some transport distances to do the tonne km calculation.

3.4. Key Assumptions

When FareShare was unable to provide full data, we made some assumptions on the data provided. The
assumptions are detailed in Table 4 below as well as in the front of the model.

Table 4: Assumptions on the Organisational Footprint

Network Partner (if Emission

Description
applicable) Source 2
All these sites did not have metre readings, so we
Newcastle, Narborough, used spend data and the secondary data Gov.UK
Edinburgh, Birmingham, Natural Gas | source to provide Pence per kWh to work out the
. usage.
Leicester
For these sites not all 12 months of data could be
. provided so an average was worked out for each
Newcastle, Openshaw, All these sites did not have metre readings, so we
. used spend data and the secondary data Gov.UK
Lincoln, Narborough, . .
_ o Electricity source to provide Pence per kWh to work out the
Nottingham, Birmingham, usage.
Leicester
FareShare Yorkshire said they had a green tariff
) o but did not specify therefore | used a proxy from
FareShare Yorkshire Electricity one of the other FareShare providers.
Did not specify which British Gas contract so just
K lectrici used the other British Gas common tariff provided
Speke Electricity by another provider.
. If no tariff was provided, then the UK residual
Overall methodology Electricity Tariff was used
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For these sites not all 12 months of data could be

Edinburgh, Felix East, provided so an average was worked out for each

Aberdeen, Brighton Electricity month and then applied to fill the gaps.

No data was provided for this site therefore to get
a result a weighted average was worked out. This
involved using the kg food per kWh, this took into
consideration the amount of food that Network
Partner transferred and then this was used to
work out the % of energy this site would have used

Alness Electricity

If the refrigerant was unknown, then R404a and
HFC 134a were used as these are the most

Overall methodology Refrigerants common refrigerants.

If the refrigerant quantity data was not known,
then the refrigerant methodology environmental
reporting guidelines were used (in table 2), and
this gave the usage for the type of fridge or
freezer.

Overall methodology Refrigerants

The distance was provided per journey, and the
31 Part number of journeys were provided therefore the
Overall methodology y number of journeys were times by the distance for
Transport each journey.

FareShare provided the types and number of
vehicles and in a different tab they provided fuel
usage. If the breakdown of fuel didn’t match the

. number of vehicles an average was used and
Vehicles divided equally across the vehicles for that
network Partner site. The assumption is the centre
may have a few fuel cards.

Compan
Overall methodology pany

For the electric vehicles unless provided
separately (such as Felix Project and Sussex and
] Surrey) it was assumed that kWh for charging
Vehicles these vehicles were already included in the total
purchased energy for the Network Partner Site

C
Overall methodology ompany

Type of Vehicles is not always provided then an
assumption on the type of vehicle was taken. If
specific were not provided then all articulated, all
HGVs or All rigid was used. This was based on the
provider information provided and the other transport for
that logistics provider

Transport
Overall methodology logistics

Transport .
o The fuel type was not provided so average laden

Overall methodology logistics was used for the calculations

provider

Transport To work out the emissions per impact partner for
Overall methodology Logistics logistics provider a KG of FOOD transport was

provider used to allocate the emissions.

Transport For LLD the Food was food was allocated per
0 I hodol Logisti network partner and this was added onto the

verall methodology ogistics average network partner transport logistics
provider provider emissions separately
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Some of the Brakes data did not have tonne
weight so the location was provided so other
weight were used for sites which went to the
provider same site.

Only 21% of the data was primary therefore 79%
was a proxy which used the kg of food transport

Transport
Overall methodology Logistics

Transport S . .
L from the 21% to create an Emission Factor which
Overall methodology Logistics could be applied to the kg of food for the 84%
provider which had no distances.
Company The EF used it the Biofuel Diesel as it is filled up at
Overall methodology Vehicles petrol stations.

4. Embedded Environmental Impact of
Redistributed Waste Food

4.1. Scope & Boundary

The embedded environmental impact of FareShare’s redistribution operations calculated each products
cradle-to-gate lifecycle, which includes raw material production, processing and distribution. With the
gate boundary is defined as the moment they enter FareShare’s network. This boundary also includes
any upstream transport that may occur in the food items’ life cycle.

4.2. Data Sources

4.2.1. Activity Data Sources

The data files provided by FareShare included the data for all food coming into and leaving FareShare’s
network as well as any waste within the network itself. This included the mass, food categorisation, the
suppliers and the logistics provider.

The food categorisation data included all the food items that FareShare have received and distributed
within its system throughout the reporting year of FY 2022, as well as any wastage. There was also
categorisation of the reason the food entered FareShare’s network, whether it was surplus on non-surplus
food.

Total FareShare data for the reporting period was provided by FareShare in the following files:

Table 5 Data sources Relating to the environmental impact.

Relating to File Name

Food Categorisation Food Out V2.xI
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4.2.2. Emission Factor Sources

Cradle-to-grave emission factors that incorporate upstream transport were used to calculate the avoided
emission of food items. These emission factors were sourced from Carbon Trust databases compiled
from a literature review!'.based on the UK industrial average data.

The embedded water consumption of the food waste was calculated using water factors from research
undertaken by the Water Footprint Organisation and UNESCO-IHE 3,

4.3. Methodology Approach

4.3.1. Carbon Emissions

Carbon Trust provided FareShare with a list of emission factors that have been developed internally,
FareShare then completed an exercise that matched their food categories with these emission factors.
100% of food was categorised with an appropriate emission factor.

Although FareShare provided data for the mass of each food category coming into, leaving and wasted
within FareShare’s network, only the food leaving was considered. As this was the most credible piece of
data that detailed how much food was actually redistributed by FareShare as there was discrepancies
between the waste mass, food in and food out. Only food that was labelled as “Surplus” was also only
considered as this food has been classified as waste food rather than donated or purchased.

The food categorisation to the Carbon Trust’'s emission factors allowed for the calculation as detailed
below.

C0O,e Emissions of Embedded Food Waste = activity data X emission factor
Equation 9: Emissions related to embedded food waste.

The calculations followed the GHG Protocol Corporate Value Chain Standard methodology.

4.3.2. Water Footprint

Due to the nature of water footprints and the research around water factors, the embedded water footprint
was calculated to a higher level than the carbon footprint. By mass, 35% of FareShare’s stock was
categorised to match existing water factors, which mainly consisted of meat, fruit, vegetables, and other
crops. Similarly, to the carbon footprint the food’s mass was multiplied by the corresponding water factor
to find the overall embedded water in m3.

The proportion of each food category within the categorised stock was calculated, this allowed for a
weighted average of the water factors used to be found. This water factor was then applied to the
remaining 65% of the stock that could not be assigned to a specific water factor.

Similarly, to the carbon footprint only surplus food and food that had left FareShare’s network were
considered.
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4.4. Key Assumptions

The packaging End-of-Life (EoL) emissions did not require modelling as these emissions would be the
same regardless of if FareShare redistributed the food items or not, so these emission factors were not
applied to the avoided carbon emission calculations.

That the emission factor categorisation was done to an appropriate standard.

That the water factor categorisation was done to an appropriate standard.

5. Avoided End of Life Emissions of
Redistributing Waste Food

The following section describes the methodology taken to calculate the avoided emissions of
FareShare’s operations. However, it must be noted that FareShare does not support the assumption that
1 tonne of redistributed food avoids the purchase of 1 tonne of equivalent food. This assumption was
used as it represents the theoretical maximum emissions that FareShare can avoid. The Carbon Trust
accepts FareShare’s position.

Methodology and assumptions throughout this section are based on the Verified Carbon Standard —
Methodology for avoiding greenhouse gas emission by keeping food in the human supply chain V1
08.03.22.

A summary of useful definitions are as follows:
Biogenic CO2

CO02 emissions deriving from the respiration of organic matter by bacteria (biological processes) or its
oxidation through physic-chemical processes (e.g., combustion or pyrolysis). Fast-cycling biogenic CO2
emissions are considered climate neutral.

Food

This methodology uses the term “food” to refer broadly to all parts of plants, fungi, and animals —
whether processed, semi-processed, or raw— that could be eventually eaten by humans.

Food Loss and Waste (FLW)

For this methodology specifically, “food loss and waste” and the acronym FLW refer to food (and any
associated inedible parts) that goes to any FLW destination.

FLW Destination

Refers to where food goes when removed from the human food supply chain. For example, landfill,
anaerobic digestion, composting, energy recovery.

Recovered Food

Page 16 of 42


https://verra.org/methodologies/methodology-for-avoiding-greenhouse-gas-emissions-by-keeping-food-in-the-human-supply-chain/
https://verra.org/methodologies/methodology-for-avoiding-greenhouse-gas-emissions-by-keeping-food-in-the-human-supply-chain/

Food that has been kept in the human food chain because of the project activity; includes activities that
focus on “prevention” (stopping food from being discarded in the first place) as well as “rescue”
(redistributing to people food at risk of being discarded).

5.1. Scope & Boundary

The scope of this project is to assess the amount of avoided greenhouse gas emissions from FareShare
activities by keeping food in the supply chain that otherwise would have been sent to a FLW destination.

The project boundary encompasses the region (UK) where food ends up (the FLW destination) under the
baseline scenario, as well as the region (UK) where the recovered food is used or consumed because of
the FareShare’s activities (if different from that of the baseline scenario). Taking a conservative
approach, only ‘surplus’ food supplied to FareShare is included in the model to better ensure this food
was genuinely at risk of leaving the human supply chain.

a. Baseline emission sources (BAU)

The main baseline emissions accounted for under this methodology are associated with the treatment
of food in the FLW destination. Emissions from transport activities to the FLW destination have also
been included.

b. Project emission sources (FareShare Scenario)
GHG emissions from food transport and processing (e.g., additional food processing to convert the food
recovered into new food products, or further transportation activities, like home delivery).

Activities excluded from the project boundary are those that would continue to occur as part of typical
food storage, handling, cooking and consumption, such as refrigeration or freezing, cooking, digestion of
food and treatment of human excreta, and discarding food (which is already covered by the leakage
factor).

BAU Scenario

Land
Spreading

— Landfill
————— AD

—Incineration

Food Non-
Food surplus
Surp|u5 Fareshare Scenario

| |

Think that’s

Figure 4: Process map of the Business as Usual & FareShare scenario that was analysed in the
avoided emissions calculation.
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5.2. Data Sources

5.2.1. Activity Data Sources

5.2.1.1. Business as Usual Scenario (BAU)

The data files provided by FareShare that have been included within the avoided end of life emissions
model are related to food categorisation and the kilograms of the individual categories that are
distributed.

The food categorisation data included all the food items that FareShare have received (Food in) within its
system and food distributed (food out) throughout the reporting year. This file also included the mapping
of FareShare’s internal categories to Carbon Trust supplied categories. This enabled a biogenic carbon
content (kg-C/kg) to be attributed to each category.

The FLW end of life destination percentage is sourced from a 2018 report from WRAP providing FLW
end of life destinations for the general population, additionally Supermarkets have stated that zero food
waste goes to landfill in their supply chain. Using the food in volume data by type of supplier
(Supermarket, non-supermarket) an average BAU percentage split was created with the following
values.

Table 6- Food Loss and Waste end of life destination (%) BAU

FLW Destination ‘ Percentage ‘
Landfill 27%
Energy Recovery or Land spreading 39%
Composting or Anaerobic Digestion 33%

The transport activity of Food Loss & waste to the end-of-life destination, was calculated using a proxy
emissions figure from BEIS DEFRA emission factor database.

5.2.1.2. FareShare Scenario

The food categorisation data included all the food items that FareShare have received (Food in) within its
system and food distributed (food out), and food sent to waste (food waste) throughout the reporting
year. These files also included the mapping of FareShare’s internal categories to Carbon Trust supplied
categories. This enabled a biogenic carbon content (kg-C/kg) to be attributed to each category. Food loss
and waste for each food category was calculated using the food waste data.
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The FLW end of life destination percentages by network partner are based on evidence from data
provided by the network partner. The key assumption is that no FLW went to landfill from any network
partner.

Table 7- Food Loss and Waste End of Life Destination (%) - Fareshare Scenario

. £ © o
_ o T o Q
= > § S L
E S 5 3 E
g S 2 g E
FareShare Partner = § S <
FareShare Central & South east Scotland 73% 27%
FareShare Cymru 100%
FareShare South West 100%
FareShare UK East of England (Ipswich) 73% 27%
FareShare UK Southern Central 73% 279%
(Southampton)
FareShare UK Merseyside 73% 27%
FareShare Glasgow & the West of Scotland 73% 27%
FareShare Grampian 100%
FareShare Greater Manchester 100%
FareShare Hull & Humber 73% 27%
FareShare Kent 73% 27%
FareShare Lancashire & Cumbria 100%
The Felix Project 100%
FareShare Midlands 73% 27%
FareShare North East 73% 27%
FareShare Northern Ireland 100%
FareShare South Midlands 100%
FareShare Sussex & Surrey 100%
FareShare Tayside & Fife 100%
FareShare Thames Valley 100%
FareShare Yorkshire 100%

The transport activity of food loss & waste to the end-of-life destination, was calculated using a proxy
emissions figure from BEIS DEFRA emission factor database.

5.2.2. Emission Factor Sources

Table 8 Emission Factors

Emission Factor Source

Carbon Balances and Energy impacts of the
Biogenic carbon content (kg-C/kg) Management of UK wastes- ERM and Golders
Associates/
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Table 6 Verified Carbon Standard METHODOLOGY FOR
Biogenic carbon content (kg-C/kg) AVOIDING GREENHOUSE GAS EMISSIONS BY KEEPING
FOOD IN THE HUMAN SUPPLY CHAIN

U.S. Environmental Protection Agency Office of
Resource Conservation and Recovery -Documentation
for Greenhouse Gas Emission and Energy Factors Used
in the Waste Reduction Model (WARM)

Biogenic carbon content (kg-C/kg)

Biogenic Emission Factor (kg-CO2e/kg) Carbon Trust Biogenic Carbon Calculator V1
Processing emission factor (of raw food only Carbon Trust Home Cooking Calculator V4, BBC Roast
categories) calculator

Modified - 2022 -BEIS DEFRA EF-Average Plastic Waste

FLW Transport to End of life destination .
to Landfill

5.3. Methodology Approach

5.3.1. Business as Usual Scenario

FareShare supplied data food categorisation and the kilograms of the individual categories that were
received (food-in) was compared by network partner.

The food categories were mapped to the biogenic carbon content/kg and average UK Food and loss
waste end of life destinations using. Using Carbon trust Biogenic calculator v1, Net Biogenic Emissions
(kg-CO2e/kg) were then calculated.

Total kilograms of each food category were multiplied by a standard transport to end of life emission
factor from 2022 BEIS DEFRA EF database.

5.3.2. FareShare Scenario

FareShare supplied data food categorisation and the kilograms of the individual categories that were
received (food in) and that are distributed (food out), and food that went to waste (Food Waste).

The total kg of food waste by category was used to calculated FLW endo of life emissions.

The food categories were mapped to the biogenic carbon content/kg and average FLW end of life
destinations, provided by network partner. Using Carbon trust Biogenic calculator v1, Net Biogenic
Emissions (kg-CO2e/kg) were then calculated.

Reprocessing emission for raw meat and fish categories, were calculated using an FPX cooking
calculator v4.
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Total kilograms of each food category were multiplied by a standard transport to end of life emission

factor from 2022 BEIS DEFRA EF database.

Total organizational emissions from the organisational footprint were divided by kilogram of food in by

network partner.

5.4. Key Assumptions

Table 9: Key assumptions End of Life

PEEEE

Scope of boundary

Assumption

A significant amount of GHG emissions is embodied in
the production of food. Using and consuming a higher
proportion of available food would therefore, in
aggregate, generate reductions in production related
GHG emissions. However, taking a conservative
approach since GHG emissions associated with food
supply chain emissions are difficult to prove as having
taken place, this current methodology version only

covers downstream emissions.

Food supplied to FareShare- Surplus

Only ‘surplus’ food supplied to FareShare is included in
the model to better ensure this food was genuinely at

risk of leaving the human supply chain.

Biogenic Carbon Content: Calculation

Carbon content was calculated using dry matter
assumptions of each food category. In some cases,

these dry matter % were sourced from US data.

Biogenic Carbon Content: Averages

Biogenic carbon content was calculated using data
from footprint expert and USDA dry matter content.
Where a food category did not explicitly match with the
reference data averages of similar products were

used.

Biogenic Carbon Content: Kitchen/Food waste

If there was no comparable Biogenic Carbon Content
within the reference data. A proxy of Kitchen /food

waste — EU was used

Page 21 of 42




Food waste (kg)

Volumes from the ‘Food Waste kg’ by food category
were used to calculate food loss and waste end of life

destination emission for the Fareshare scenario

Food Loss and Waste Destination — BAU
Scenario

That food waste is disposed of in the UK by the
following proportion. Landfill 27%, Energy
recovery/Land spreading 39%, Composting/Anaerobic
digestion 33%. This is calculated using a standard
waste destination figure sourced from WRAP Landfill
33%, Energy recovery 47%, AD 20%. And the assumption
that any food sourced within the model from

supermarkets would not be sent to landfill.

Food Loss and Waste Destination — FareShare
Scenario

No network partners send FLW to ‘landfill’ or

‘Incineration without energy recovery.’

Redistributed food

It is assumed that one tonne of surplus food prevents
the purchase of one tonne of the equivalent food

category.

Processing emission factor (of raw meat and
fish food categories)

It is assumed that all raw meat products are required to
be cooked (once distributed to be consumed) therefore

a cooking emission factor has been used

Processing emission factor (of raw food only
categories)- Cooking emission

It was assumed that for 1kg of raw meat or fish; An
electric oven was used for 50% of cooking events with
an average cooking time of 77mins. An electric hob was
used for 50% of the cooking events. With an average
cooking time of 40mins. Proportionally raw meat or fish
constituted 50% of the cooked volume, 25% vegetables,

25% water.

Food loss and waste end of life transport
emissions Factor

As biogenic emissions have been separately calculated
by food category. An average plastic waste emissions
factor has been used to calculate only the emission
derived from transferring 1 tonne of food waste to the

end-of-life destination
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It is assumed that emissions related to storage of
chilled or frozen food categories have already been
accounted for within the organisational footprinting and

Food storage at FareShare so have not been calculated.

Food Categories - Pork, Beef, Lamb, Chicken, Food Categories- Pork, Beef, Lamb, Chicken, Turkey,
Turkey, Fish have been identified as precooked using secondary
category data from source(s) reference: FareShare
supplied- ‘Food In by network partner' & 'Food out by
Network Partner'. No cooking emission factor was

attributed to this activity data.

Food Categories - Pork- Raw Beef- Raw, Lamb- Food Categories - Pork- Raw Beef- Raw, Lamb-Raw,
Raw, Chicken- Raw, Turkey- Raw, Fish-Raw Chicken- Raw, Turkey- Raw have been identified as
supplied uncooked using secondary category data from
source(s) reference: FareShare supplied- ‘Food In by
network partner' & 'Food out by Network Partner'. A
cooking emission factor was attributed to this activity

data

6. Results

Results Summary

FareShare’s Organisational Footprint hotspots comes from their Scope 3 outsourced distribution
accounting for 87%. When the emissions are split per Network Partner, the top Network Partner is the
Felix Project which accounts 29%, followed by the FareShare Midlands at 15% and then FareShare
Greater Manchester at 6%. These percentages nearly mirror the kg of food redistributed at these
Network Partners with Felix being 30%, Midlands being 16% and FareShare Manchester being 5% of the
overall organisational footprint. Therefore, as the kg of food redistributed is a key part of the
methodology around the logistics provider and the logistics provider being the biggest part of the
footprint (shown in figure 6), then the results allocation follows a similar pattern. Even though Midlands
is a large site the electricity usage at this site is lower than expected which could be due to the data
being provided as spend data rather than usage data which is a less accurate methodology. The total
results also include two offices (Millbank Tower, Evelyn Court) the emissions of these are very small
only 0.39tC02e for Evelyn Court and 10.43 tCO2e.
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Results per Network Partner

The Felix Project

FareShare Midlands

FareShare Greater Manchester
FareShare Yorkshire

FareShare South West

FareShare Glasgow & the West of Scotland
FareShare Lancashire & Cumbria
FareShare North East

FareShare UK Southern Central (Southampton)
FareShare Sussex & Surrey

FareShare UK Merseyside

FareShare Thames Valley

FareShare Cymru

FareShare Kent

FareShare Hull & Humber

FareShare Grampian

FareShare Central & South East Scotland
FareShare Northern Ireland

FareShare UK East of England (Ipswich)
FareShare Tayside & Fife

FareShare South Midlands

0% 10% 20%
m Natural Gas Other Stationary
m Vehicles 3rd Party
W Refrigerants B Cat 3 Fuel and Energy

Figure 5: Results per Lifecycle stage per Network Partner
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Results and Tonne of food redistributed per Network Partner
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Figure 6: Results and Kg of food redistributed per Network Partner

6.1. Organisational Footprint

This section provides the results of FareShare’s environmental assessment for both the Scope1&2 and
outsourced transportation and distribution footprint and the environmental impact of the avoided food
waste.

Overall, FareShare’s own footprint shows that their Scope 3 emissions associated with outsourced
transportation accounts for the vast majority of the CO2 produced by their own activities. If FareShare
wanted to reduce their own emissions to increase their net environmental impact further, then their
Scope 3 would be the most appropriate section to decrease.

The results of FareShare’s overall Scope 1&2 and outsourced transportation and distribution footprint
was 13,976 tC0O2e (location based), with Scope 1 accounting for 9% and Scope 2 accounting for 4% and
outsourced distribution and transportation for 87% of the total footprint. This can be put simply as the
Scope 1 emissions are made up of the fuel consumption of FareShare’s owned fleet, Natural Gas
consumption, Diesel Consumption, Fugitive Emissions and the Scope 2 emissions was the electricity
consumption of FareShare's sites and the scope 3 category outsourced transportation and distribution
(third party transport and transport logistics providers) and Category 3 fuel and energy.
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Fareshare's Scope 1&2 and Outsourced transportation
and Distribution Emissions (tCO2e)

= 9%

= 87%

= Scope 1 Scope 2 = Scope 3

Figure 7: FareShare's Scope 1&2 and Outsourced transportation and Distribution Emissions
(tCO2e)

6.1.1. Scope 1 Results
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Scope 1 results are broken down into different emission sources, of which Natural Gas account for 5%,
Diesel accounting for 3%, fugitive emissions account for 1% company vehicles account for 93% of the
total footprint, resulting in 1205 tCO2e. Figure 5 shows the breakdown of Scope 1 emission per Network
partner. This shows that company vehicles are the biggest contributor to FareShare’s Scope 1
Emissions.

Figure 8: Scope 1 emission per Network Partner

6.1.2. Scope 2 Results

The scope 2 Footprint result is 567 tCo2e on a location-based approach and 360 tCo2e on a market-
based approach. Figure 6 below details the proportion each site location accounted for within the Scope
2 footprint. The Network Partner with the highest scope 2 emissions was the Felix Project, totalling
134.29 tCO2e, 24% of the Scope 2 footprint.

SCOPE 2 NETWORK PARTNER EMISSIONS

FareShare Northern __ FareShare Grampian

FareShare South Midlands FareShare Tayside Ireland 5%
2% & Fife 4%
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The Felix Project 3%
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FareShare Glasgow & the
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FareShare Yorkshire FareShare South West
8% 1%

Figure 9: Scope 2 Results

For the scope 2 emission two methodologies were used, firstly the usage data which provided an
accurate representation of the network partners site, however some sites where unable to provide this
so spend data was used. This approach used a different methodology which has more uncertainty
around the result. This could explain why FareShare Midlands emissions for scope 2 are quite low even
though the site is one of the largest FareShare sites.

6.1.3. Scope 3 Emissions
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The location-based and market-based scope 3 emissions total 12203 tCO2e which includes category 3
fuel and energy related activities, third party transport and transport logistics provider emissions.

Outsourced Transportation Results

The pie chart below portrays the carbon emission breakdown per logistics provider supplier. The total
carbon footprint the transport logistics providers totalled 11710.14 tCO2e. Other covers 43% of logistics
provider emissions followed by supplier fleet at 23% of the logistics provider emissions and then
‘Langdons’, covers 13% of the total outsourced transportation emissions.

Scope 3 Outsourced Emissions per Haulier

1%

37%

32%

= Brakes = Chill Chain = Langdons = LLD - Pallet Force - supplier own fleet = Other = Oakland

Figure 10: Scope 3 Outsourced Emissions per Logistics provider

For the Logistics provider data, we were provided a further breakdown of data from five sites which
included Chill-Chain, Brakes, Langdons, LLD and Pallet Force. Langdons provided the best breakdown as
they provided the weight of product transport and the distance in km of travel. They also had done their
own tonne.km calculation which was used in the model. Some of the other providers such as Oakland,
Supplier Own fleet and other food logistics providers did not provide any breakdown except for the kg of
food transport. Therefore, emissions were estimated for the