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Executive summary

Overview

This report presents a series of analyses with the common purpose of establishing which
grocery products are likely to contribute most to the environmental impacts (GHG
(greenhouse gas) emissions, embedded energy, water, materials use and waste) associated
with UK household consumption. The intention is that understanding and prioritising these
will enable reduction actions, interventions and further research to be directed more
effectively at those products with the greatest potential to influence overall consumption
impacts.

What is the Product Sustainability Forum (PSF)?

This is a study undertaken and informed by members of the Product Sustainability Forum
(PSF). The PSF is a collaboration of more than 80 organisations made up of grocery and
home improvement retailers and suppliers, academics, NGOs and UK Government
representatives. It provides a platform for these organisations to understand, improve and
communicate the environmental performance of the grocery and home improvement
products bought in the UK*. Further information about the PSF and its members can be
found at www.wrap.org.uk/psf .

What is in this Report?

This report collates information from more than 150 studies, providing the most
comprehensive summary of its kind and an invaluable information source on the
environmental impact of grocery products.

Top -level household environmental impacts (GHG and resource use) are summarised
using data from the European Commission research project into the Environmental Impact of
Products (EIPRO) (Tukker et al, 2006).

Retail grocery product impacts are then considered in more detail, presenting:

A An assessment of cradleto-retail GHG emissionsusing the latest product carbon footprint
data available.

A An assessment of cradleto-retail embedded energy values, based on the report of the

Defra project FO0415 Energy Dependency and Food Chain SecuritLillywhite et al.

2012).

An assessment of the green, blue and grey” water footprint impacts of food and drink

product ingredients, based on Water Footprint Network crop and livestock data, import

volumes (volumes produced in the UK and import volumes from different geographies)

and weightings to take account of relative water scarcity by geography.

A summary of available and forthcoming information on product -level materials use and

waste, including a summary of avoidable consumer food waste reported by WRAP.

>

>

1 Note i this report focuses specifically on grocery products. Home improvement products are the focus of a series of further
research reports that will be published in spring 2013 (see Section 1.1).

2 Blue water = volume of fresh surface and groundwater consumed as a result of the production of the product (not returned to
the same catchment);, Green water = volume of precipitation evaporated , or taken up by crops, during the production process;
Grey water foolprint = volume of freshwater that is required to assimilate pollutants (i.e. a measure of the impact of polluted
water). (Water Footprint Network)
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A final section summarises key findings and proposes a basket of products for prioritisation,
based on the evidence presented. This prioritisation is to inform the PSF of where to focus
research and other activities; and to help businesses understand product impacts and inform
reduction strategies.

Detailed results and data sources are also provided in comprehensive appendices, which
contain product-level information for over 200 groce ry products.

Approach and Limitations

The detailed assessments of retail grocery product impacts sought to combine data on UK
product sales for 2010 (kg per year) with data on the cradle -to-retail carbon, water and
energy footprint of each product (kg CO ,e/kg, litres/kg and MJ/kg respectively). This
combination provides an estimate of the cradle-to-retail impact associated with each product
sold each year in the UK. It allows the products with the largest contribution to grocery
sector impacts to be identified, and reduction efforts focused accordingly®.

As with any research of this kind, the study has a number of limitations and results should
be interpreted with this in mind. Data quality and limitations are discussed in detail within

the report and, whe re possible, ranges are presented, based on known variations in product
impacts. However, it is important to note that the findings are not intended to set an impact
baseline for the grocery sector, nor can the information contained within be considered to
have sufficient accuracy to undertake a sound comparison of the environmental impact of
one product type with another.

Despite the limitations of the analysis and inherent uncertainties associated with collating
and generalising product life cycle impact data, the authors are confident that the priorities
identified highlight those grocery products that contribute significantly to household
consumption impacts (GHG emissions, embedded energ and water) in the UK market.

Findings

Analyses of top -level hou sehold environmental impacts show the production and sale
of grocery products to contribute between 21 -33% to household consumption GHG
emissions and approximately 24% to abiotic resource depletion impacts® (Tukker et al, 2006;
Defra, 2012).

The subsequert findings from detailed assessments of grocery product impacts indicate that
the following groups of product (listed alphabetically) are dominant with regard to the
potential environmental impact (GHG emissions, embedded energy, water) associated with
UK consumption and serve as initial priorities for further PSF research.

A Alcoholic drinks : Cider and perry; Lager; Spirits; Wine

A Ambient : Breakfast cereals; Canned fish and seafood; Canned meat products; Canned
vegetables, soups, pasta and noodles; Cat food and dog food; Chocolate; Coffee; Crisps
(potato); Processed snhacks; Rice; Sugar confectionery; Tea

A Bakery : Biscuits (sweet); Bread and rolls; Cakes, pastries and morning goods

A Dairy : Butter; Cheese; Milk and cream; Yogurt

’ Note i at the time of undertaking the assessment, it was not possible to take the same approach for materials and waste, due
to the paucity of consistent information at product level across the grocery sector. Currently only a summary of avoidable
consumer food waste is included.

4 Abiotic resource depletioni st dmseimpiion of non-renewable resources, such as zinc ore and crude oil, thereby lowering

their availability for future generationso (EC JRC gl odesary).

an indicator of material consumption.
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A Fruit and vegetables : Bananas; Onions; Potatoes; Tomatoes

A Household : Dishwashing products; General purpose and toilet cleaners; Laundry
detergents; Toilet paper and kitchen rolls

A Meat, fish, poultry and eggs ~ : Beef (chilled and frozen); Deli food; Eggs; Fish and

seafood (chilled and frozen); Lamb (chilled and frozen); Pork (chilled and frozen); Poultry

(chilled and frozen)

Non -alcoholic drinks : Carbonates; Concentrates; Juices

Other chilled and frozen  : Frozen vegetables and potato products; Ice cream and

frozen desserts; Margarine; Pizza (chilled and frozen); Pre-packed sandwiches; Ready

meals (chilled and frozen)

A Personal care : Bath and shower products and shampoos; Deodorants; Nappies

> >

These products are an initial O0Top 5006 that wildl
of t h eprioAtSdfidnefforts iTi n particul ar when the PSF6s worl
non-food and drink products has been undertaken and when further supply chain waste data

have been coll ated. I't is estimated thg80%t oget he
of the GHG emissions associated with producing, transporting and retailing the grocery

products consumed in the UK.

Next Steps

It is important to note that the results presented in this document are indicative estimates of

the potential scale of product impacts and should not be interpreted as the definitive, final

6answer 0. I't is anticipated that, as well as ide
provides a starting point from which organisations can focus efforts in developing more

detailed measurement and reduction strategies which are specific to their own circumstances

and supply chains.

The research and findings in this report will also continue to be updated and improved,
through future resear ch and input from PSF members.

A number of potential areas for further work have been identified during the course of this
study and are summarised within this report. This will be used to inform a range of other
PSF and member activities, as well rtrers®>. t he PSFO6s

I n parti cul agoing résearch iPs8dkingso idemtify those interventions which

have the greatest potential to reduce grocery product impacts, and to produce detailed

action plans, or implementation guidance to support companies trying to realise these

savings. Where further evidence is needed, or collaborative activity would be of benefit,
6Pathfinderd projects will be undertaken to tria
of supporting wider action and remov e existing barriers to change.

The PSF is also developing slide decks for each of the product groups identified above,
outlining life cycle impact hotspots, potential interventions and existing initiatives and
resources to support organisations taking action.

These materials are available on the PSF Knowledge Bse, a searchable web-based platform,
along with all of the raw data and published sources used to inform the analysis summarised
within this report. This provides the PSF membership with a comprehensive body of

5 The PSFis liaising with a number of organisations globally to ensure that efforts are made to maximise collaboration and
reduce replication. The purpose and benefits of this collaboration is to: share data, insight and wider learnings, co -create and
co-invest in research, prevent duplication of effort; and take collec tive action on impact reduction.
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evidence on grocery product environmental impacts and opportunities to reduce these
impacts.

*The PSF KnowledgeBase will be made publicly available after testing later in 2013.
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1.0 Introduction
1.1  Objectives of the ProductSu st ai nabi | i t yreldfed Raseai@ls Pr oduct

The principal objective of the Product Sustainability Forum (PSF) research to date has been
to establish which grocery and home improvement products are likely to contribute the most
to the environmental imp acts associated with UK household consumption. The intention is
that understanding and prioritising these will enable reduction actions, interventions and
further research to be directed more effectively at those products with the greatest potential
to influence overall consumption impacts.

This report focuses on the detailed analysis undertaken for grocery sector products in this
respect i and reports on those products which can be considered as priorities on which to
focus further research efforts. It do es not aim to set an impact baseline for the

grocery sector, nor can the information contained within be considered to have

sufficient accuracy to undertake a sound comparison of the environmental impact

of one product type with another.

A secondary objedive of this research has been to collate information on which life cycle
stages (e.g. cultivation, processing, packaging production, distribution, retail, use, end -of-
life) are of greatest significance for different products and environmental impacts. Thi s
learning has fed into the development of a number of other P SF research outputs, including:
A Product Category Sustainability Summary documents summarising the category (e.g.
6dairyd, o6fresh fruit &ereneegdndinfornkatopgaps);f e cycl e i
A Product Impact Hotspots and Reduction Opportunities slide decks outlining product-
specific (e.g. milk, cheese, potatoes, tomatoes) life cycle impact hotspots, potential
interventions and existing initiatives and resources to support organisations taking action.

These materials are available on the PSF Knowledge Bise, a searchable web-based platform,
along with all of the raw data and published sources used to inform the analysis summarised
within this report. This provides the PSF membership with acomprehensive body of evidence
on grocery product environmental impacts and opportunities to reduce these impacts. * 7The
PSF Knowledge Bse will be made publicly available after testing later in 2013.

The PSFO0s ongoi ng r es ethoseiftervensionswhiehkhavathe t o i dent i f
greatest potential to reduce grocery product impacts, and to produce detailed action plans,

or implementation guidance to support companies trying to realise these savings. Where

further evidence is needed, or collaborativ e acti vity would be of benefi
will be undertaken to trial solutions in real supply chains, identify ways of supporting wider

action and remove existing barriers to change.

Figure 1.1 provides an overview of the PSF research progranme and its outputs.

Please note that, whilst this research, report and other outputs focuses on grocery sector

products, similar analyses have been undertaken for electrical products and home products.

This information is recorded in a separate series of reports that will be published in spring

2013:

A Reducing the Environmental and Cost Impacts of Electrical Products (Results Report;
Category Summaries; Methodology Report); and

A Opportunities for Reducing the Impacts of Home Products (Summary Report and Product
Opportunity Summaries).
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Priority grocery ~ Research report Re_SearCh &
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l
I

Productimpact
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Opportunities slides

Actionto
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Figure 1.1 Summary of PSF research programme and outputs
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1.2 Wh a t i s a O06Producto in the Context of t his Re

Throughout thisreport, t he t erm O60product 6 ref er sllydefinedsat pr oduc
the Datamonitor’ 6 c at egoryo | evel Exceptions to this wer
sufficient detail for the objectives of tthhe pr o]

was disaggregated into beef, lamb, etc.). This was considered to be the level of
categorisation that provided a balance between being too generic (e.g. dairy products) and
too specific (e.g. semi-skimmed milk).

Appendix 1 provides some further discussion on the product classification system used.
1.3  What Environmental Impacts and Metrics were considered in the Analysis?

The PSF membership agreed in | ate 2010 that the
greenhouse gasesd, t o ensstaimpemdntresdurcdhefisencypr act i ce
across multiple measures of product environmental sustainability. The group agreed this

should comprise: greenhouse gas emissions, energy use, waste production (solid & liquid),

water use and material use. A watching brief was also advised on biodiversity.

It is important to note that, while methods for measuring some of these attributes are
becoming increasingly mature (e.g. GHG emissions), there are a number of different ways of
quantifying some of the other metrics (in particular water and material use). Whilst the PSF
continues to monitor developments in international standards and methodology; and to
consider the most appropriate ways to quantify these impacts, it has used the following
approaches so far.

A Greenhouse gases i kg CQO, equivalents (Global Warming Potential 100 years). The
term 6carbon footprintd is used thto-oetfabud t hi :
GHG emissions associated with individual products (in kg CQe per kg of product). The
term é6@BHSsi onsd i s us e dt-wide GHGanspact of dgroglucts. h e mar k e
A Energy iMJ delivered energy. The term O6embedded en
report to describe the cradle-to-retail energy requirement of individual products (in MJ per
kgofproduct ) . The term O6total ener gwideembeddedsed t o d:
energy across products.
A Water 7 litres of green, blue and grey water ° (Water Footprint Network approach),
including weightings to take accouwtertFootpfint r el at i\
|l mpact I ndicatoré is used thr ougWweightadgreen,i s r epor
blue, grey or total water footprint of products.
Materials T both kg of material intensity and abiotic resource depletion indices (kg
antimony equivalents) are discussed in this report. However, the difficulty of collecting
consistent and meaningful information against this metric for grocery products is noted,
and discussed further in Section 6.0.

>

7 http://about. datamonitor.com/

8 Cradleto-r et ai |l 6 refers to all of the aycla ffomihe éxteastiontohcalfvationofadawr acr oss a |
material s, to the point at which a product I|-fo-gmade bavanplaacll/se atre@ a
discussed in SectionError! Reference source not found. . These include impacts associated with consumer use and

anagement of the product and packaging at end-of-life.

Y Blue water = volume of fresh surface and ground water consumed as a result of the production of the product (not returned to
the same catchment);, Green water = volume of precipitation evaporated, or taken up by crops, during the production process,
Grey water footprint = volume of freshwater that is req uired to assimilate pollutants (i.e. a measure of the impact of polluted
water). (Water Footprint Network)
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A Waste i kg waste. The difficulty of collecting consistent information on waste at th e
product level is also noted. Information on product -level waste at different life cycle
stages is being collated by WRAP and will be used to update this analysis (seeSection
6.0). Currently this report only includes data on avoidable consumer food & drink waste.

Equally, it is important to note that <currently
provides an estimate of environmental impact. Other metrics quantify amounts of inputs and

outputs from the product supply chain (see Figure 1.2 below) i although the water metric

does also include a measure of scarcity and water pollution. There is scope for extending

some of these to more explicitly include a measure of impact. For example waste could be

weighted to include a measure of hazard. However, with increasing sophistication comes

more complexity of data collection, modelling and stakeholder concerns on what

assumptions should or should not be used.

GHGs

Water
Product
.—> life cycle Waste &
waste water
Material

Figure 1.2 Relationship between metrics currently examined within the PSF

Figure 1.2 also shows the inter-linkage between the different PSF metrics.6 Wast ed, f or
example, requires management and results in GHG emissions. It is also inextricably linked to

the consumption of resources (e.g. materials, energy, water and associated GHG emissions),

being the output of a discrete activity across the life cy cle. In fact, waste could more
accurately be considered as a 06l ost resourceb6,
materials, energy or water to achieve a given level of product output. This loss, and related

GHG emissions, increases in magnitude across theproduct life cycle, as the activities (and
consumptions and emissions) accumulate. For example, Table 1.1 shows the estimated GHG

impact of a tonne of food and drink waste arising at each stage in the food supply chain.

Supply Chain Stage Per unit impact , including end -of-life treatment
(t CO ,elt food waste)

Agriculture and Manufacturing 2.4

Distribution 2.8

Retall 3.2

Household 3.8

Table 1.1 Estimated UK annual carbon impact of waste in the UK retail food and drink
supply chain (Source: WRAP(2010) Food Waste Arisings)
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This report does not attempt to compare between metrics or weight the importance of one
over another, but their interdependence is a point of note.

1.4  Sources of Evidence, Data Qudity and Limitations

The research has principally drawn on the following sources of information, which are fully
referenced within this document.

A WRAP research.

A Defra science research.

European Commission research.

Corporate publications (assured and nonrassured environmental information).
Confidential corporate life cycle results i shared anonymously to support the PSF.
Peer reviewed journals e.g. International Journal of Life Cycle Assessment.

Trade association and global sustainability initiative publications.

Environmental claims data e.g. eco-labels, environmental product declarations.
Information sources from other product sustainability initiatives 1 e.g. the Beverage
Industry Environmental Roundtable (BIER).

> I>» I>» I>» I>» > > >

In total, the analysis collates information from more than 150 studies, providing the most
comprehensive summary of its kind. However, caution is required when comparing life cycle
data from different studies due to inevitable methodological differences and uncertainties.

For this reason, results presented in this document should be interpreted not as the
definitive,i bltiratherhs indieative estnratés of the potential scale of product
impacts. It is anticipated that, as well as identifying priorities for further PSF research, this
provides a starting point from which organisatio ns can focus efforts in developing more
detailed measurement and reduction strategies which are specific to their own circumstances
and supply chains.

Data quality is considered in more detail, as relevant, in the specific sections outlining GHG,
energy, water, materials and waste analyses (Sections 3.0 to 6.0 respectively). However, a
number of general points regarding the limitations and uncertainties associated with this
appraisal are important to note.

A Product categorisation is a subjective process ard how products are grouped will
influence their position within the oO6prioritiseaé
discussion on the classification system used in this analysis. Products were grouped at a
level that was considered to be most useful for businesses and at which interventions
would be made. For example, rather than a broac
studies use), products were separated out into major groups (e.g. beef, lamb), but not
into further sub -categories (e.g. beef mince, legs of lamb). This results in a manageable
number of grocery Oéproductsd (230) for which Ul
(see Appendix 2). However, even at this level of detail there are groupings that remain
too broad to give an accurate picture acr oss t he sector. -meal e&ampl e
category will contain products as diverse as prepared vegetables or a meat-based dinner,
which makes generalisations difficult. New product development within this expanding
sector will also continue to present challenges in this respect.
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A The detailed assessment is underpinned by UK retail sales volume data derived
principally from the Datamonitor database'® and supported by a number of other data
sources. These are outlined in Appendix 2. To supportthe PSBs obj ecti ves it wa
considered important that a consistent product classification and sales volume was used
across the research, but we note that there is considerable uncertainty associated with
volume estimates, and that this has implications for the fi ndings presented across all of
the metrics. The principal i mplication is that,
products6é have been identified, we do not propc
comparisons between products.

>

Producti on systems for grocery products (in particular food & drink products)

are very variable.  Whilst we have provided information on the range of potential
impacts in order to explore the implications of this variability (where possible), the actual
impact for a product will depend on the market and supply chain characteristics, such as
product varieties or production locations, which may change over time. A full market
characterisation of each product type (identifying the percentage market share of the
different variants of the same product and using this to calculate overall impact) was not
possible within the scope of this research.

p>)

The sample size for individual products shows a large variation . Every-day and
popular products are generally well represented in the literature (e.g. milk). However,
some items are poorly studied, with only a single study identified, or no specific data
available. This makes it difficult to make any sound comparison between products, and
we would discourage readers from doing so. Where possible, the number of data points
used to inform a product estimate has been reported to provide transparency in this
respect. The PSF will continue to seek to improve the evidence base, in particular to fill
key knowledge gaps that have been identified i drawing on the growing body of product
sustainability evidence being created by businesses, governments and global initiatives.

>

The values provided in this report represent cradle -to -retail impacts , in the majority **.

It was not considered possible to consider a full appraisal of cradle-to-grave impacts,

because of the significant variability and uncertainty associated with product use and the

lack of consistent data available. As a result, some products which require significant

consumer cooking or chilling (e.g. potatoes, frozen foods), or hot water (e.g. laundry,

shampoo) may appear lower on the priority list. This has been taken into account in

considering the on-going prioritisation of PSF research (see Section 7.1). The PSF is also

invest i gating the potential to develop common O6us
conjunction with its international collaborative partners.

>

Whilst not specifically relevant to the outputs of this research, it is important to continue
to be aware of the potential for burden -shifting when considering the improvement of the
sustainability performance of individual products. This could include the shifting of

19 patamonitor Interactive Consumer Database exported 9th May 2011.

2 With the exception of materials and waste, for which a only a summary of avoidable consumer food waste was available at
the time of drafting, due to the paucity of consistent information at product level across the grocery sector.
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burdens to other stages in the value chain, other environmental and social burdens
and/or other pro ducts.

1.5 Peer Review

To provide additional assurance of the results presented in this document a peer review was
undertaken by Environmental Resources Management (ERM). The aims of the review were
to evaluate the outputs and on -going efforts of the research; to report this evaluation; and
to make recommendations for improvement.

The review did not include a detailed editorial review of the documents provided, nor did
reviewers attempt to validate all of the data contained within the secondary research reports
that were collated. This was not possible within the time allocated to the review. However,
checks were made that the data used were of a reasonable order and a recommendation
was made that high level sensitivity testing should be undertaken in ord er to explore the
potential for changes in priority should alternative data points be used where there is known
variability. This work has been undertaken by Sustain Ltd and is incorporated into this study
within the work described in Section 3.0.

1.6 Summary of Report Contents
This document sets out evidence in a number of sections.

In the first section (Section 2.0), top -level household environmental impacts are
summarised using data from the European Commission research project into the
Environmental Impact of Products (EIPRO) (Tukker et al, 2006). Impacts from this study of
most relevance to the PSF are GHG emissions and abiotic depletiori both of which are
presented and summarised.

The following sections examine retail grocery  product impacts in more detail, presenting:

A Section 3.0: An assessment of cradleto-retail GHG emissionsusing the latest product
carbon footprint data available and information on retail sales volumes in 2010.

A Section 4.0: An assessment of cradleto-retail embedded energy values based on the
report of the Defra project FO0415 Energy Dependency and Food Chain Security
(Lillywhite et al. 2012) and information on retail sales volumes in 2010.

A Section 5.0: An assessment of the water footprint impacts of food and drink products,
based on Water Footprint Network crop and livestock data, 2010 sales volumes, 2010
import volumes (volumes produced in the UK and import volumes from different
geographies) and weightings to take account of relative water scarcity by geography.

A Section 6.0: A summary of available and forthcoming information on product -level
materials consumption and waste, including a summary of avoidable consumer food
waste reported by WRAP.

A final section (Section 6.0) summarises key findings and proposes a basket of products for
prioritisation, based on the evidence presented.

In addition to these sections, and to ensure transparency, detailed results and data sources
are provided in comprehensive appendices.
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2.0 A High Level View of Total Household Environmental Impacts

Results from a study for the European Commission by Tukker et al. (2006) on the
Environmental Impacts of Products (EIPRO) were used to establish an overview of GHG
emissions and abiotic resource depletiort? associated with goods and services consumed by
typical European households®.

As part of this work a major literature review was undertaken to assess similar studies and
learn from their approaches. The final methodology and results were also discussed with
experts and stakeholders in a series of workshops and meetings 1 and so it is considered to
represent a reliable source. It covers both grocery and home improvement sectors so allows
an understanding of the relative scale of each area of consumption. For example, how does
furniture compare with milk? It also provides perspectives on how these goods fit into
broader household impacts e.g. healthcare, personal travel, etc.

The main drawbacks with this source are; firstly, that it represents a European average, and
although results are reported in reasonable detail, there is limited visibility in some product
categories (which do not align with commonly used categories understood by businesses and
consumers). Secondly, it allows double counting between categories (e.g. the impact of
transporting grocery products is captured under both grocery and transportation).
Comparisons between related products should therefore be viewed with caution. To use the
data in this project, EIPRO results were mapped onto a PSFrelevant classification (see
Appendix 3).

2.1  Findings

Figure 2.1 overleaf shows the headline results for total household consumption, showing
grocery products to contribute approximately 24% to abiotic depletion and 33% of GHG
emissions.

The authors also note that, during a revision of this report, recent research from Defra
(2012)** was identified, which can be compared with the European EIPRO data. It indicates
that grocery products represent 21% of the total GHG emissions associated with UK
household consumption™. This figure is a similar order of magnitude to the European data,
suggesting that EIPRO is reasonably representative of the significanceof grocery products in
the UK.

22 According to the EC JRC glossary the @pletion of abiotic resourcesi s  t anseimpiian of non-renewable resources, such as

zinc ore and crude oil, thereby [ owering their avail abourtei t y for
usage, and provides an indicator of material consumption in accoradance with the PSF metrics. However, this indicator can be

dominated by the contribution from fossil fuels. As GHG emissions are also dominated by carbon dioxide from fossil fuel use,

the hotspots are often similar for both metrics.

13 This information was not available for other PSF metrics (water, energy, materials or waste).

14 See http.//www.defra.qov.uk/statistics/environment/qreen _-economy/scotb01-ems/

5 It is noted here that the product categorisation used by Defra differs from that used by EIPRO, therefore in order to compare
studlies in was necessary to group Defra data by the categorisation system used by EIPRO. Data were matched to the most
appropriate category but it should be noted that this was a subjective process.
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Figure 2.1 GHG emissions and abiotic depletion of EU 25 household expenditure
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The EIPRO study further shows that, in grocery, the dominant source of GHG emissions are
food products, contributing 84% of the sector total (see Figure 2.2). Major sources within
food were meat products, dairy products and bread and cereal products. Personal and
household goods (e.g. laundry detergent and shampoo) contribute just over 4% of grocery
GHG emissions, however it is important to highlight that the consumer energy use impacts
associated with the life cycle use of these products are not included here (e.g. washing
machines, showering). Instead they are attributed to appliances in the home improvement
sector results'®. A fuller digest of EIPRO resuls are available in Appendix 3.

16 The reason for doing this is this is for ease of interpretation. For example, if washing machine energy were to be attributed  to
associated consumer products, as is often done in product life cycle assessments, then a subjective decsion would need to be
made on the share apportioned to a washing powder, fabric conditioner, clothing. It is, however, important to understand the
Importance of these product systems.
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Figure 2.2 Contribution of individual grocery products to sector GHG emissions (not
including consumer use)

The results for Abiotic Depletion are presented in Figure 2.3 overleaf and do not differ
significantly from those for GHG emissions. It is assumed this is because of two factors: the
importance of fossil fuel use in driving both of these measures of environmental impact; and
the importance of the scale of consumption in driving impacts. No discussion of this was
found in the original source of data (Tukker, et al. 2006).

It is worth noting, however, that meat and dairy products are marginally less important,
while those products with higher energy -related inputs (e.g. bread and cereals, beverages)
are marginally more significant.
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Figure 2.3 Contribution of individual grocery products to sector Abiotic Resource Depletion
(not including consumer use)
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3.0 Cradle -to -retail Greenhouse Gas (GHG) Emissions
3.1 Method

An updated assessment of the GHG impacts associated with grocery products consumed in
the UK was commissioned by WRAP in order to further support the identification of priority
products against this metric. This work was undertaken by Sustain Ltd in autumn 2012, and
builds on research originally undertaken by Best Foot Forward in 2011.

The assessmentsought to combine data on UK grocery product sales for 2010 (kg per year)

with data on the cradle -to-retail carbon footprint of each product (kg CO ,e/kg). This

combination provides an estimate of the cradle-to-retail GHG emissions associated with each

product sold each year in the UK (measured in kg CO,e per year). It allows the products with

the largest contribution to grocery sector GHG emissions to be identified, and reduction

efforts focused accowugibn @lpy.r oA qdevionstylsisedbby@&@mot t om
researchers (Wallen et al,, 2004; Audsley et al., 2009).

Retail sales volume data were sourced for 230 food and drink, personal care and household
products sold in the UHW ptbo acheM g/lsd s . s ufchhee a | dabscsti tf a
grocery products followed the Datamonitor system (see Appendix 1). For each of the 230

grocery products, product-specific carbon footprint data were sought from a variety of

sources (e.g. peer reviewed journals, industry studies, government reports, eco -labels). Data

collection effort was prioritised on those products with larger sales volumes. A breakdown of

the predominant data source used for each product is provided in Appendix 4.

In total 1,887 data points describing the carbon footprint of 191 gro cery products were
found. However, this data set comprised a variety of system boundaries: cradle-to-farm
gate, cradle-to-RDC (retail distribution centre), cradle-to-retail and cradle-to-grave. Although
more than 1,000 cradle-to-grave data points were found in this research, they only cover 80
grocery products. Cradle-to-retail data, which were available for a much wider variety of
products, were therefore focused upon in the main analysis presented below. A discussion of
further life cycle stages, particularly the use phase, is provided in Section 3.4.

Cradle-to-farm gate and cradle-to-RDC data were categorised as being equivalent, or closely
equivalent, to cradle-to-retail data. This was considered to be a reasonable estimate as, for
the majority of produ cts, the GHG emissions associated with activities occurring between
farm gate and retail (storage, distribution etc.) are relatively low in comparison with
production emissions'’. In total, 684 data points describe the cradle -to-retail carbon footprint
of 174 grocery products.

In some cases, no suitable data could be found for a grocery product. Where possible,

suitable proxies were used in these instances; for example, data for shampoo were used as a

proxy for conditioner. Where a suitable proxy could not be found, a carbon footprint of 5 kg

COe/ kg was usedasaesd ae dtwiomastti on. This estimati on
small number of products sold in quantities less than 30 million kg per year 2.

Including proxy data, a total of 727 cradle -to-retail data points were produced, covering 217
of the 230 grocery products; an average of three data points per product. For the remaining

17 Checks were made that these data sets did not reflect products that are typically air freighted, as the converse would be true.

8 products sold in quantities below 30 million kg per year represents less than 0.1% of total mass of grocery products sold
(~46,000 million kg per year). Therefore it was thought acceptable to us e an estimated GHG emission factor in the absence of
suitable data or proxy data.
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13 grocery products no suitable proxy could be found, so they were not represented in this
study. These 13 grocery products are listed in Appendix 4.

For each grocery product, the sales volume for 2010 (kg per year) was multiplied by product
carbon footprint data (kg CO,e per kg) to indicate the market -wide GHG emissions (kg CQe
per year). Wherever multiple carbon foot print data were available for each product, multiple
values for market-wide GHG emissions were produced, giving a range of potential emissions.
This approach is useful because the true value for the carbon footprint of each kilogram of a
product sold in the UK is unknown, and therefore the market-wide GHG emissions is also
unknown and can only be estimated. Providing a range of estimates based on known
variations in the carbon footprint of a product gives a greater likelihood that the true value of
GHG emisions is represented, and hence provides greater confidence in the conclusions
subsequently drawn.

The spread of GHG emission values for each product is shown in this study by the

interquartile range (see Figure 3.2). The interquartile range shows all val ues between the

lower quartile (below which the lowest 25% of values reside) and the upper quartile (above

which the highest 25% of values reside). It therefore shows where the central 50% of values

are concentrated. The middle value of the interquartile r ange, and the data set as a whole, is

known as the median. It describes the central tendency of the data and was used in this

study as the representative value with which to position products and calculate the overall

cradle-to-retail GHG emissions oftheUK&6s gr ocery product sector. Ap
descriptive information about the data set, including the number of data points used for each

product and their predominant source (e.g. peer -reviewed journal, eco-label etc.).

3.2 Resultsi Cradle-to-Retaill GHG Emissions of Grocery Products

Figure 3.1 provides an overview of the cradle-to-retail GHG emissions of products across the

UK grocery sector. It shows the high-level product categoriesand sub-c at egor i es fichi | |
frozeno and, wbthfimethatapndigauttryo and so on. F
Achilled and frozenodo category ftoergtal BldGemissonst he | ar
The combined cradle-to-retail emissions of the 217 grocery products summarised in Figure

3.1is 82 Mt COse.

Figure 3.2 shows a more detailed breakdown of the 70 grocery products with the largest
cradle-to-retail GHG emissions. The selection of the top 70 and the ranking shown is based
upon the median value for each product, shown as a black line. The lighter blu e bar shows
the interquartile range of the estimates, based on the total number of data points listed on
the chart™. A more detailed table of results is provided in Appendix 4, showing further
information, such as the cumulative contribution of each produc t to the combined cradle -to-
retail GHG emissions of all products. It shows that, using median values, the top 70 grocery
products shown in Figure 3.2 account for 87% of the total cradle -to-retail GHG emissions of
grocery products, and that the remaining 14 7 products account for just 13%. Appendix 4
also shows that the top 70 account for 80% of the sales volume (mass of sales in kg).

“The Microsoft Excel dquartiledbé function was wused to calcul ate the
necessary, Excel uses linear interpolation to calailate these values, for example when there are an even number of data points ,
or fewer than five data points.
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Figure 3.1 Breakdown of annual cradle-to-retail grocery GHG emissions by category’

The interquartile ranges shown in Figure 3.2 indicate the sensitivity of the ranking to known

variations in the carbon footprints of each product ?*. As is apparent from the figure, the

ranges of GHG emissions overlap for some products, such as liquid milk and fresh beef. The
variability of market-wi de GHG emi ssions is such that the rel
uncertain and an exact ranking for each product cannot be fixed. However, more general

conclusions, such as the fact that liquid milk and fresh beef are within the top few gr ocery

products, can be derived.

The ranges of GHG emissions shown in Figure 3.2 are caused by two main factors, the
relative importance of which can be dependent on product type:

A Methodological differences within chosen studies (e.g. allocation method, inclusion or
exclusion of Land Use Change emissions (e.g. conversion of forest to agricultural
production) and assumptions regarding this, such as production location).

A Real variation in the carbon footprint of each product type, caused, for example, by:
different variants of product within the same category (e.g. full fat milk, skimmed milk);
different source locations (e.g. tomatoes from Spain or grown in the UK); or differences in
production method (e.g. organic versus conventional).

While a complete analysis of variability was beyond the scope of this work, some insights on
the drivers of the more significant ranges shown in Figure 3.2 are given in Table 3.1.

20 Ambient products include those food items that are transported and sold at ambient temperatures, e.g. canned foods,
breakfast cereals, and pasta Based on 2010 sales data (see Appendix 2)

21 The range of market-wide GHG emissions presented in this study is a consequence of variations in the carbon footprint of
each product. There are also likely to be variations in annual sales volumes of grocery products but this has not been
Investigated in this study.
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Annual UK cradlgo-retail GHG emissions of grocery produ@it COe)
. 1 2 3 4 5 6 7 8 10
Name (no.data points) \ \ , . . L )
Liquid milk (17) ——
Beef, fresh (23)- [ I ]
Cheese (12)-
Red meat, frozen (2)-
Coffee (3) |
Prepacked sandwiches (i
Bread & rolls (4)
Chilled ready meals (15
Light wines (4) |

Dog food (1)
Poultry, fresh (16)-
Lamb, fresh (20)]
Juices (11)-
Butter (8)
Chilled fish/seafood (14)
Cakes & pastries (3
Toilet papers (9)-
Morning goods (1)-
Lager (5)-
Canned fish/seafood (25
Cat food (1) |
Deli food (6) |

Biscuits (sweet) (4)
Pork, fresh (18)-
Chocolate (5)-
Banana (6)-

Tomatoes (16)
Eggs (13):
Frozen fish/seafood (2)
Carbonates (5)
Yogurt (8) |
Sweet peppers (3)-
Sugar confectionery (45
Canned vegetables (3-
Frozen ready meals (1:
Cider/perry (2) |

Canned meat products (2
Canned soup (2)-
Ice cream (litres) (2)-
Potatoes (20)-
Spirits (2) |
Kitchen roll (2) |
Frozen pizza (2):
Deodorants (1)
Dishwashing products (2-
Cucumbers, protected (6-
Prepared salads (4-
Crisps (3)|
Margarine (2)
Cauliflowers (5)
Chilled pizza (2)

Frozen desserts (1
Frozen potato products (25
Other field veg (excl. dried) (10}
Cream (8)-
Powder detergents (2):
Tea (5) |
Concentrates (5)|

Rice (6)
Canned ready meals (I
Breakfast cereals (5-
Onions (7)-
Canned pasta & noodles (1:
Melons (6) |
Lettuce, field (3) |

Pickled products (1)
Frozen bakery products (1-
Dog chews & treats (15
Carrots (7):
Diapers (1) |

H

-HHHH'HHHHH“H'Hn'H””“”H”'HHnH”H

_E___n__HD_EED-HH!—IDE-EHE—E-HHEH_

Figure 3.2 Top 70 grocery products contributing to annual cradle -to-retail GHG
emissions (Mt COe), based on 2010 sales data. The box shows the interquartile range with
median values shown as a black line. The full data set is presented in Appendix 4.
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Product

Explanation for range

Liquid Milk

17 data points for the cradle -to-retail carbon footprint of liquid milk were taken from
eight different data sources.

One explanation for the range in carbon footprint values for liquid milk is due to the
method of production. A number of factors, from yield to feed regime and manure
management system employed will influence the resulting footprint.

Another explanation for the difference in liquid milk carbon footprint values is that milk
has a number of different variants: full fat milk, semi -skimmed milk and skimmed milk.
The carbon footprint of raw milk is usually allocated to dairy products based on fat-
content, with those products containing the highest fat content (e.g. cream, full fat
milk) receiving the largest allocation of impact. For example, Flysjo (2012) reports
carbon footprint values of f ull fat milk, semi-skimmed milk and skimmed milk as 1.2, 1
and 0.9 kg CO.e per kg, respectively.

Beef, fresh

23 data points for the cradle -to-retail carbon footprint of fresh beef were taken from
nine different data sources.

One explanation for the differences in the carbon footprint of fresh beef is the country
of production and the associated differences in farming practices used in each country.
ADAS (2009) report a carbon footprint of 40 kg CO,e per kg for Brazilian beef and 10
kg COse per kg British beef reared intensively. The difference can be explained by high
slaughter ages and long calving intervals resulting in lower yields at the Brazilian farms
studied®?. There is also a wide variety of emissions associated with different
production systems within any one country, making generalisations difficult.

There are a number of products considered as fresh beef, which also contributes to
the range in carbon footprint data observed. Some studies provide the carbon
footprint o f beef in terms of the finished carcass, whereas others provide data for
individual cuts of beef. The carbon footprint of a whole beef carcass is generally
apportioned to cuts of meat based on an economic allocation; whereby the more
valuable cuts (e.g. sirloin) receive the largest allocation per kg tha n less valuable cuts
(e.g. mince).

Chilled ready meals

15 data points for the cradle -to-retail carbon footprint of chilled ready meals were
taken from six different data sources.

A likely cause of the range in carbon footprint values for chilled ready meals is the
large variety of product types that this category contains. Within this category there
are ready meals that contain ingredients with high carbon footprints (e.g. beef) and
ready meals that contain ingredients with low carbon footprints (e.g. root vegetables).

Tomatoes

16 data points for the cradle -to-retail carbon footprint of tomatoes were taken from six
different data sources.

The difference in carbon footprint values for tomatoes can be explained by the
different production methods by which tomatoes are grown. For example, William s et
al (2009) report carbon footprint values for classic loose tomatoes grown under
glasshouse in the UK as 2.2 kg CQe per kg and that for classic loose tomatoes grown
in fields in Spain as 0.7 kg CO,e per kg. The large difference in values is likely to be
due to the additional energy requirements for heating glasshouses in the UK.

Table 3.1 Explanation of the range in carbon footprint values for key product categories

22 It is also noted that land use change was not considered in either British or Brazilian beef carbon footorints in this

example. Land use change can result in a change in the amount of carbon stored by that land. For example, a change from

rainforest to pasture land would result in a net loss of carbon, as a hectare of grass stores less carbon than a hectare of
trees. If land use change were to be considered, the carbon foolprint of Brazilian beef is likely to be significantly higher

than the figure stated above. Land use change in Brazil is also generally more likely to result is a greater loss of carbon than

land use change in the UK. This is because the majority of pasture in the UK was converted many years ago whereas in
Brazil, as a worst case, Amazonian rainforest might be cleared for pasture or arable land to grow cattle feed.
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3.3  Data Quality

Any assessment of data quality is often difficult and can be subjective. This is discussed and
illustrated further in Section 4.3, which concludes that, given the nature of this study, a data
quality assessment would not be reliable or meaningful. However, to give context to the data
presented in this study, the data sources that were used (peer -reviewed journals, eco-labels,
etc.) are summarised in Appendix 4, and the predominant source used for each product is
described. This enables the reader to see whether the data for each product is from a peer -
reviewed journal, for example, or whether it is based on a proxy data point. Figure 3.2 and
Appendix 4 also indicate the number of data points on which the findings for each product
are based.

3.4  Cradle-to-grave GHG Emissions of Grocery Products

It is important to note that Figure 3.2 is a cradle -to-retail representation, and that the
inclusion of further life cycle stages could change the positioning of products shown. The use
phase, for example, has been identified in studies as significant for some products, as
discussed later. However, although more than 1,000 cradle-to-grave data points were found
in this research, they cover only 80 of the 230 product categories. They did not, therefore,
allow an overview and analysis of grocery products in the manner shown by Figure 3.2 and
Appendix 4. Nevertheless, some general comments on the significance of consumer energy
use, and some case study examples of cradleto-grave data, can be provided.

The use phase of grocery products is inherently uncertain, since it depends on variable
consumer behaviour. A high-level indication of the magnitude of use -phase GHG emissions of
grocery products can be provided by considering data on consumer energy use in UK
households and the associated GHG emissions, published by the government (DECC, 2010).
This is shown in Figure 3.3, with further discussion on consumer energy use provided in
Appendix 5. Figure 3.3 shows that the use of appliances in the home that relate to grocery
products represent a significant source of GHG emissions; a total of 61 Mt CGe. This
compares to 82 Mt CO,e for the total cradle -to-retail GHG emissions of the 217 products
represented in this analysis.

It was beyond the scope of this work to all ocate emissions from consumer energy use across
all grocery products. This would be a complex exercise that would require a number of
assumptions regarding the use of each product, including, for example, whether a food
product is chilled or frozen in the home, whether it is incorporated into a meal alongside
other ingredients, the type and length of cooking, and so on. However, the cradle -to-grave
carbon footprint values gathered during this work do provide some examples of the relative
importance of the use phase for some products, discussed below.
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Figure 3.3 Breakdown of annual cradle-to-retail grocery GHG emissions by category®,%*

The following are examples of grocery products for which the use phase represents a large

proportion of total life cycle emissions.

A Bread and rolls i Kingsmill report a cradle-to-grave carbon footprint for white bread of
1 kg COse per loaf. Of this, the use phase represents 30%.

A Bath and shower products i A combination of cradle-to-grave data is available for
bath and shower products. Use phase contribution is in the order of 80 -90%.
A Liquid detergents i Tescoreported acradleto-gr ave footprint for 6Tesc

Ligui d Was h 6 ,epdrwah. Gf this,khg us€ ihase represents 73%>>.
Potatoes 1 Tesco reportedacradle-to-gr ave car bon footprint for
kg CO.e per 250g serving. Of this, the use phase represents 56%°.

o
-~

2 Ambient products include those food items that are transported and sold at ambient temperatures, e.g. canned foods,
breakfast cereals and pasta.

2! The energy uses shown in the figure are those that relate to grocery products. For example, water heating would be
assoclated with showering and cleaning dishes, and hence with the use of soaps, shampoo and so on. Energy uses that are not
associlated with grocery products, such as space heating, are excluded from the figure.

2 hito.//www.tesco.com/assets/greenerliving/con_tent/documents/pdfs/carbon_label_findings.pdf

2 hitn.//www.tesco.com/assets/greenerliving/content/documents/pdfs/carbon_label_findings.pdf
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The rank order of these, and other similar types of product, would likely increase if the use
phase were to be incorporated into Figure 3.2, but without data for a greater proportion of
grocery products it is not possible to substantiate this. Further work would be required in this
area if a clearer view of the use phase and/or full cradle -to-grave emissions is needed. A
working group could explore whether there is strategic need for such further work, and the
likelihood of being able to realise reductions in product environmental impacts from this
perspective. The nature of this work would depend on its aims, which could include:

A Engaging with consumers and encouraging them to reduce consumer energy use, for
example by showering for shorter periods of time, by using energy -efficiency appliances,
etc.

A Engaging with grocery product manufacturers to encourage them to design products to
have r edwsced idmmact s.

A Engaging with consumer appliance manufacturers to reduce the impact of consumer use,
for example through improved appliance efficiency.

3.5  Comparison with other Analyses

The findings from this analysis were sense-checked aganst other publically available studies
that have used a similar multi-product assessment. Theseincluded Tukker et al. (2006),
Audsley et al. (2009) and Booths (2010).

The Tukker et al. (2006) study is the environmental assessment of EU goods and services
introduced in Section 2.0 (EIPRO). Even though some of the product classifications in this
study were of a higher level (e.g. all fruits are included in one category), many similar
findings are evident. These include the importance of meat, dairy, bread, coffee, laundry
products, carbonated drinks and wines.

Audsley et al. (2009) was of limited use by way of a direct comparison, as it modelled UK
food GHG emissions from a raw ingredient perspective (i.e. cereal crops appear as a key
category but in reality feed into beers, bread, cakes, morning goods, etc.). However, this
study also confirms the importance of meat and dairy products.

Booths (2010) was the most similar assessment, being a GHG assessment of a UK

supermarket, using product sales and life cycle data. Even though some of the product

classifications were different to those used in this study, there was generally good

agreement with the priority products listed above. Booths additionally found floristry

products to be positioned highly. This category of products was not examined in this study

and could be a potential futuretar get f or the PSF6s future work.

Overall, total cradle-to-retail grocery product GHG emissions (ca. 82 MtCQe) were slightly

lower than reported elsewhere (e.g. Audsley et al. (2009) report approximately 100 MtCO e

for similar stages excluding land use change’’). The exact reasons for differences are

unclear, although the following reasons are most likely:

A Inevitably there are differences in study boundaries i for instance, this analysis only
considers retail supply chains, whereas other studies may include food service sector;

A The total sales volumes used in this study may differ between studies.

27 Based oninterpretation of main report tables (Pg 39 and 40 of Audsley et al (2009))
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3.6 Limitations

There are limitations to this study that mean that care should be taken when interpreting the
results. In particular:

A Grocery production systems are very variable and although the range of GHG emission
estimates given for many products increases confidencethat their actual impacts are
represented, the carbon footprint values used may not reflect the majority of product
sold.

The sample size varies across the grocery products analysed in Figure 3.2 and Appendix
4. While some products are represented by up to 25 data points, some products have
only one data point. This in itself is less of a limitation than the representativeness of the
sample: if a single study well represents the products on sale in the UK, this would
provide better insight than 25 studies on ni che products thsett donot
the product in question. However, the known variability across many grocery production
systems, as noted above, is such that the insight from a larger number of studies is
considered to be of value.

The consumer stage is important, but could not be represented across the 217 products
investigated.

>

>

3.7  Summary

This study has estimated the cradle-to-retail GHG emissions of 217 products (kg CQe), by
multiplying the 2010 sales volume of each product (kg per year) with data on the cradle -to-
retail carbon footprint of each product (kg CO ,e/kg). Based on median values, the total
annual cradle-to-retail emissions of the 217 products assessed is estimated to be

82 Mt CO,e. The top 70 products represent 87% of these tot al emissions, while the
remaining 147 products account for just 13%. Despite some continued data gaps (e.g. no
data available for the 14 products listed in Appendix 4), Figure 3.2 and Appendix 4 give a
cradle-to-retail GHG positioning of products that is based on a substantial quantity of data
collated during this study, and are therefore considered to be a reasonable basis for use by
the PSF to prioritise research and GHG reduction efforts.

The life cycle stages beyond the retail stage i particularly the consumer use phasei can
result in significant GHG emissions. A full analysis was not possible during the present study
because of a lack of use-phase and cradle-to-grave data. Further work would be required if a
clearer view of the use phase and/or full cradle-to-grave emissions is needed. The PSF could
convene a working group discussion to explore whether there is strategic need for such
further work. The nature of such work would depend on its aims, for example whether it is
used to engage with consumers or with industry.
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4.0 Cradle -to -Retail Embedded Energy
4.1 Method

An assessment of the cradleto-retail embedded energy impacts associated with commonly

consumed grocery products in the UK was compiled by Warwick University in order to further

support the id entification of priority products against this metric?®. The majority of the results

are based on the Defra project FO0415 O6Energy de
(Lillywhite et al., 2012) and supplemented where necessary (predominantly for non -food

products) with other published data.

In a similar way as described for the GHG assessment (Section 3.0), the assessment sought
to combine data on UK grocery product sales for 2010 (kg per year) with data on the cradle -
to-retail embedded energy consumption for each product (MJ/kg). This combination provides
an estimate of the cradle-to-retail embedded energy associated with each product sold each
year in the UK (measured in MJ per year). It allows the products with the largest

contribution to grocery sector em bedded energy consumption to be identified, and reducti on
efforts focused accordingly.

Product embedded energy values were extracted from peer-reviewed academic literature
and other published studies (Defra, DECC, WRAP, NGOs, etc.) following a literaturesearch to
identify energy use associated with the production of different foods and household items.
For many products, this subsequently allowed an estimation of the variation due to different
production practices to be included.

Allenergy valuespresen t ed within this section adameanimgn a 06d e
that losses of energy associated with energy conversion and transmission are excluded from

the analysis (e.g. losses when converting natural gas into electricity and delivering this to

point of use). Only the energy consumed at point of use is quantified. This is a pragmatic

approach that allows multiple users to engage with the results, but it is important to

remember that products whose production relies mainly on electricity will have a higher

6pri maryd (f e edtsahreporkelinthinstudygy us

The spread of embedded energy values for each product is shown in this study by the
interquartile range (see Figure 4.1). The interquartile range shows all values between the
lower quartile (be low which the lowest 25% of values reside) and the upper quartile (above
which the highest 25% of values reside). It therefore shows where the central 50% of values
are concentrated. The middle value of the interquartile range, and the data set as a whole, is
the median value. It describes the central tendency of the data and was used in this study as
the representative value with which to position products, in the same way as for GHG
emissions (Section 3.0). Table 4.1 and Appendix 6 provide further descriptive information
about the data set, including the number of data points used for each product and their
predominant source (e.g. peer-reviewed journal).

A further Appendix (Appendix 7) presents a discussion on the role and potential contribution
of renewable energy in the production of grocery products.

2 Note that the products identified in this research reflect commonly purchased products but are not statistically representati ve
of market share
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4.2 Results

Table 4.1 and Figure 4.1 show the most significant products contributing to grocery sector
embedded energy use from those included in the study. The top ten products account for
38% of total energy use and the top twenty products for 59%.

Overall, total market energy use is dominated by every-day food and drink products, e.g.
milk and other dairy products, bread, beef, chicken and soft drinks. However, care must be
exercised with the interpretation of some results due to differences in production systems
and data availability and analysis, which limit comparisons between different products.

Median Annual UK
Product name Predominant Product Embedded Sales volume Market Ener gy
Source Type Energy Use
MJ/kg Million kg TJ
Bread & rolls PRJ 12.10 2,769 33,500
Liquid Milk PRJ/AR 5.10 5,186 26,400
Chocolate PRJ 43.00 589 25,300
Tomatoes D 42.39 477 20,200
Cheese PRJ 51.80 387 20,000
Spirits PRJ 82.50 215 17,700
Poultry, fresh D 40.35 435 17,600
Carbonates PRJ 5.63 2,960 16,600
Frozen Fish/seafood AR 94.90 170 16,100
Juice PRJ 10.20 1,481 15,100
Beef, fresh PRJ 50.71 291 14,800
Chilled Fish/seafood PRJ 54.50 229 12,500
Dog Food OCR 15.45 802 12,400
Light Wines PRJ 14.00 882 12,300
Powder Detergent PRJ 30.42 386 11,700
Nappies IR 82.50 140 11,600
Biscuits PRJ 23.00 480 11,000
Toilet papers AR 20.75 493 10,200
Canned vegetables PRJ 17.35 560 9,700
Household Paper AR 165.44 58 9,600
Sugar confectionery AR 34.00 252 8,600
Eggs IR/ID 27.20 314 8,500
Cakes & pastries PRJ 16.00 516 8,300
Cat Food OCR 15.45 534 8,300
Cucumbers PRJ 42.00 190 8,000
Mushrooms IR 47.63 156 7,400
Potato chips D/IR 37.00 178 6,600
Yogurt D/PRJ 13.65 479 6,500
Lamb, fresh PRJ 67.00 92 6,200
Morning goods PRJ 18.50 332 6,100
Pork, fresh AR 35.10 172 6,000
Wet Cooking Sauces D 24.00 246 5,900
Margarine PRJ 23.20 241 5,600
Frozen Vegetables AR 19.50 284 5,500
Butter PRJ 32.00 172 5,500
Lager PRJ 3.50 1,563 5,500
Canned Fish/seafood AR/PRJ 19.50 277 5,400
Beans (excl. dried) IR 90.30 59 5,300
Breakfast Cereals PRJ 15.50 343 5,300
Tea AR 65.45 81 5,300
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Bananas PRJ 5.40 974 5,300
Coffee PRJ 74.50 66 4,900
Ice cream PRJ 15.00 312 4,700
Frozen Potato Products PRJ 9.80 445 4,400
Potato AR/D 2.17 1,925 4,200
Ale PRJ 18.75 221 4,100
Bottled Water IR 2.92 1,292 3,800
Other Field Veg (excl. dried) IR 10.70 306 3,300
Canned Soup D/IR 18.46 174 3,200
Apples PRJ 4.74 665 3,200
Chilled Readymeals PRJ 7.30 428 3,100
Liquid Detergents PRJ/IR 31.05 100 3,100
Processed Snacks D 14.59 181 2,600
Frozen Pizza D 22.54 110 2,500
Milk (concentrate & powder) PRJ/IR 62.50 39 2,400
Other Fruit PRJ 23.00 103 2,400
General Purpose Cleaners PRJ 16.15 146 2,400
Toilet care PRJ 66.85 33 2,200
Dried Pasta/noodles IR 14.50 152 2,200
Grapes PRJ 8.75 244 2,100
Rice PRJ 14.93 141 2,100
Onions AR 2.90 721 2,100
Carrot AR 2.80 715 2,000
Bath & shower products PRJ 13.65 145 2,000
Strawberries PRJ 12.70 148 1,900
Table Sauces PRJ 15.96 111 1,800
Lettuce, field IR 6.00 267 1,600
Sparkling Wines IR 36.38 43 1,600
Canned Fruit AR 13.00 118 1,500
Crackers (savoury biscuits) PRJ 15.50 93 1,400

Table 4.1 Top 70 grocery products contributing to annual embedded energy, based on 2010
sales data.

Legend:

PRJ: Peer Reviewed Journal
AR: Academic Research

IR: Industry Research

D: Defra Research

OCR: Other Corporate Research

Figure 4.1 shows a graphical breakdown of the 70 grocery products with the largest cradle -

to-retail embedded energy. The selection of the top 70 and the ranking shown is based upon

the median value for each product, shown as a black line in Figure 4.1. The lighter blue bar

shows the interquartile range of the estimates, based on the total number of d ata points

listed on the figure?®. This indicates the sensitivity of the ranking to known vari ations in the

embedded energy associated with each product, as discussed in Section 3.2. The variability

of market-wi de GHG emi ssions is such that the relatiyv
and an exact ranking for each product cannot be fixed. H owever, more general conclusions,

such as the types of product that show greater embedded energy use, can be derived.

®The Microsof t fulEtorveas useil qowaicrldte the éober quartile, median and upper quartile values. Where
necessary, Excel uses linear interpolation to calculate these values, for example when there are an even number of data points,
or fewer than five data points.
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Annual UK Market Energy Use (TJ)
Name (No. data points)- 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Bread & rolls (18) [ I ]

Liquid Milk (60) 0 . )

Chocolate (3) —o
Tomatoes (24) [ [ I )
Cheese (11) —Tr—
Spirits (1) | |
Poultry, fresh (8) 0

Carbonates (6) [ I ]
Frozen Fish/seafood (9 [ I ]

Juice (9) ——
Beef, fresh (16) [ I I ]
Chilled Fish/seafood (27) ———
Dog Food (2) —I1——

Light Wines (5) | — ]
Powder Detergent (7)
Diapers (1) |
Biscuits (Sweet) (5)
Toilet papers (12)|
Canned vegetables (6
Household Paper (12
Sugar confectionery (3
Eggs (11)
Cakes & pastries (7
Cat Food (2)
Cucumbers, protected (1
Mushrooms (6)
Potato chips (2)
Yogurt (5)
Lamb, fresh (11)|
Morning goods (4)
Pork, fresh (23) |
Wet Cooking Sauces (1)
Margarine (6) |
Frozen Vegetables (9)
Butter (11)
Lager (2)
Canned Fish/seafood (4)
Beans (excl. dried) (4
Breakfast Cereals (7
Tea (3)
Bananas (3)
Coffee (9)
Ice cream (litres) (5)|
Frozen Potato Products (1)
Potato (19) |
Ale (5)
Bottled Water (4)
Other Field Veg (excl. dried) (13)
Canned Soup (2
Apples (30)
Chilled Ready-meals (3
Liquid Detergents (8)
Processed Snacks (3)
Frozen Pizza (1)
Milk (concentrate & powder) (2)
Other Fruit (1)
General Purpose Cleaners (4
Toilet care (2) |
Dried Pasta/noodles (10)
Grapes (2) |
Rice (5) |
Onions (6) |
Carrot (6) |
Bath & shower products (2)
Strawberries (5)
Table Sauces (2
Lettuce, field (17)
Sparkling Wines (1)
Canned Fruit (3)|
Crackers (savoury biscuits) (3)
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Figure 4.1 Top 70 grocery products contributing to annual cradle -to-retail embedded
energy, based on 2010 sales data. The box shows the interquartile range with median values
shown as a black line. The full data set is presented in Appendix 6.
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The authors note that the 6é6top 1006 contains resu
with caution and the followi ng caveats, as discussedbelow.

A For chocolate, the issue is one of identifying the exact boundary conditions that apply to
its embedded energy value, as the embedded energy of one kilo of cocoa beans is
different to one kilo of cocoa solids or one kilo of retail chocolate (where t he cocoa
content can vary considerably).

The market energy use for alcoholic spirits is based on a single data sample and will not
be representative of the whole sector.

For both of t hese -spernosdeudc tcsh,e cak Oscuogngneosnt s t hat th
values appear high in comparison to other products. However, the values are used here
since no alternatives are available.

The tomato dataset is based on a large sample size but one that contains examples of
niche production systems which the authors acknowledge could skew the median value
considerably. For tomatoes, an alternative approach, based on the classic round tomato
sold loose, would probably result in an embedded energy value nearer 15 MJ/kg rather
than 42 MJ/kg as used in this analysis, with a subsequent fall in total market energy
usage and a sfialilonidon ttohexttiopuond t went y

>

>

The | atter issue of identifying the 6typicald pr
median, applies to all products with a large range of reported val ues, e.g. bread, carbonated

soft drinks, frozen seafood, beef, light wines, paper and yoghurt to name but a few and is a

limitation in this type of analysis. The solution is identify the percentage market share of the

different variants of the same product and to calculate overall energy usage on that basis.

Unfortunately this approach is time consuming and beyond the scope of this project.

However, for some popular products, i.e. bread and rolls, tomatoes and beef, it may be

worth undertaking in future ite rations of this research, to illustrate the variation between a

typical value and the category median.

Beverages (excluding milk and bottled water) make a significant contribution to overall
energy use accounting for six items in the top 50 products and u sing 13% of the total
energy. The majority of energy use is within the production stage, although pac kaging can
also be significant.

Household products, e.g. toilet paper, detergents etc. contribute little to the ove rall

embedded energy analysis. It is im portant to note, however, that the inclusion of further life

cycle stages could change the positioning of some household (and food and drink) products.

Energy consumption during a productdés use in par
significant for some products, as discussed in Section 3.4.

A more complete analysis, presented in Appendix 6, shows energy use across the different
stages of the supply chain (cradle-to-retail). The results show that it is the agricultural, or
primary production, stage that is the largest contributor to embedded energy for the

majority of food products; with a smaller contribution from food processing and manufacture
post farm-gate. This is with the exception of some baked products, e.g. bread, for which
processing isthe largest contributor. For other products, e.g. those in aluminium tins or glass
jars, packaging can require considerable energy. The transport stage is rarely a major
contributor; only very bulky items, e.g. toilet tissue, or items that are imported by air require
significant energy usage. Only food products that are frozen influence retail energy use,
although energy use at retail is increasing with the use of in -store bakeries.

PRODUCT | 'MPROVING THE

ENVIRONMENTAL
SUSTAINABILITY | oo b MANCE

FORUM | oF probucts An initial assessment of the environmental impact of grocery products 31



4.3  Data Quality

A comparison of embedded energy for different products is limited by the inherent variability
in the data available, limited sample size for some products and limited understanding of the
market characteristics surrounding the production and supply of many products across their
entire supply chain (e.g. energy sources used, technologies applied). This makes it difficult
to identify a suitable approach to data quality appraisal.

This point is well illustrated by examination of tomato and alcoholic spirits. The production of
tomatoes can principally be divided into field and glasshouse production and then further
sub-divided into type (classic, plum, cherry, on/off vine ripening etc.) and then into
conventional or organic production. Each of these categories will have a different energy
requirement but are all contai ned within a single category in this analysis. This gives rise to a
huge range of embedded energy values: from 5 MJ/kg to 500 MJ/kg across a sample size of
24. In this instance, it is likely that the variation surrounding the mean or median value is far
greater than the error associated with any one single value.

Alcoholic spirits demonstrates the other extreme. The market value is based on a single
sample, which, given the huge range of spirits available, is likely to have considerable
variation associated with it. However, a single sample provides no understanding of how
large that variation might be, so allocating a quality parameter to it would be erroneous
itself. The danger involved in allocating a quality parameter to a source is that it can become
accepted as true over the long term based on usage rather than accuracy.

In summary, this form of analysis, where a mean or median value (and the difference
between the two can be considerable; over 30% for some products) is multiplied by market
volume is open to the introduction of error. The results, although useful, should be regarded
as a best estimate rather than an actual value. However, we recognise that some context is
useful so the sample size and dominant data source are identified alongside the results (see
Appendix 6, Figure A6-1 for details). The data sources used within the energy analysis are:
peer reviewed journal (PRJ); academic research (AR); industry research (IR); Defra science
projects (D) and other corporate research (OCR). However, it must be stressed that the
identity of the source material is not itself a sound indicator quality.

4.4 Research Limitations

There are a number of limitations of this analysis which, it should be recognised, affect both
the results and their interpretation.

A The results are presented on a delivered energy basis, and so losses of energy associated
with energy conversion (e.g. at a power plant) and transmission to point of use are not
taken into account i only the amount of energy consumed at point of use is in cluded. For
those products that rely on electricity,
feedstock material) may be up to three times greater than reported and any impact is
likely to be disproportional and difficult to quantify. This scen ario can occur in situations
where multiple fuels types can be used to undertake the same task. For example, on-farm
grain drying can be fuelled by either gas or electricity and in a wet year, the extra energy
required to dry grain to an acceptable moistur e content can be considerable. Although the
6deliveredd energy use would be similar,
O6primary6é energy. It is very difficult to
underlying data on different use systems.
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Food production systems are very variable and the range of embedded energy values
might not be a true reflection of the majority sector. For example, field grown
conventional loose tomatoes produced in Italy may have an embedded energy value
around 5 MJ/kg while organic vine ripened tomatoes grown in a heated glasshouse in the
UK may have a value of 500 MJ/kg. In this example, the median value is likely to over -
estimate the energy requirement which distorts the total market value.

The consumer stage (not included within the energy analysis) can disproportionally affect
energy usage. Energy use within post-retail transport, storage, preparation and cooking
can dominate a productos individual energy prof
on consumer use impacts).

The sample size for individual products shows a large variation. Every-day and popular
products are generally well represented in the literature, e.g. milk with a sample size of
60. However, some items are poorly studied, e.g. only a single study was identified for
alcoholic spirits and nappies. Great care should be exercised when interpreting and
extrapolating from these results.

>

>

4.5  Summary for Embedded Energy

This section has estimated the cradle-to-retail embedded energy value for diff erent grocery
products and calculated their total market energy use based on 2010 sales data. The results
confirm that it is common every -day products that dominate energy usage, e.g. milk, bread,
drinks and meat. In terms of mitigation and energy saving s trategies, the top ten products
account for 38% of total energy use and the top twenty products for 59%, so it is these
products which should be the focus of research and development.

The type and range of data to support this analysis was very variable. Some products, e.g.
milk are well represented with 60 data points but many others rely on just one or two data
points. The range of data values is also very variable and not always directly related to the
range of items within a single product category. Th is variability needs to be treated with
respect since it has considerable influence on overall interpretation of the results. However,
the results are a useful and reasonable approach to highlight the dominant products within
the UK market. A more detailed assessment would need to be undertaken at the product
category level if this approach is to be used for mitigation strategy development.
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5.0 Food and Drink Ingredient Water Impacts

A new assessment of the water footprint impacts of grocery products was co mmissioned by
WRAP in order to further support the identification of priority products against this metric.
This work was undertaken by URS Infrastructure & Environment UK Ltd (URS) in 2011/2012.
The main output of the study comprises a series of excel based datasets, with selected

i nformation exported into the PSFé6és online Knowl
the approach taken, results to dat &nwieomnkbnidd ey | i mi
Data & Hotspot Impact Research - Water Metric Feedback Reporb wi || be separatel

published by WRAP in summer 2013, following a series of additional research tasks
(discussed later in this Section).

5.1 Method

The approach used to determine priority products from a water consumption perspective

wasfirstt y t o determine 6Water Footprint | mpact | ndi
and then to combine these with annual UK product sales data, in the same way as

undertaken for GHG cradle-to-retail emissions (Section 3.0) and embedded energy (Section

4.0). Key principles were to use the best available data from published sources

(predominantly those published by the Water Footprint Network), focusing on the most

significant water components within the life cycle of each product and considering , wherever

possible, the location from which products originate. Further details of the main method

steps are outlined below.

Step 1 i Definition of the key life cycle components of each product. The following

simplified life cycle stages were consideredin the assessment. Notably, the consumer use

phase was not included, consistent with the approach taken for GHG emissions and energy.

A Raw material production (e.g. crop cultivation, rearing of livestock, primary processing of
materials)

A Packagingproduction

A Manufacture of finished product

Step 2 1 Collation of appropriate green, blue and grey water footprint factors (litres water
per kg of product, material etc.) * for each product. Where available, green, blue and grey
water footprint data specific to the product, country of origin and lif e cycle stage were
collated.

Step 3 i Determination of product locations - the primary countries that supply raw
material, component parts and finished goods to the UK.

Step 4 1 Calculation of the green, blue and grey water footprint per product (base d on
country of origin).

For each product and life cycle stage, the water footprint was calculated for the top five
countries from which the UK imports each product (based on % of total UK imports of each
product). I n addition the global average water footprint and UK water footprint was also
calculated per product.

% Blue water = volume of fresh surface and groundwater consumed as a result of the production of the product (not returned
to the same catchment); Green water = volume of precipitation evaporated , or taken up by crops, during the production
process; Grey water footprint = volume of freshwater that is required to assimilate pollutants (i.e. a measure of the impact of
polluted water). (Water Footprint Network)
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The following documents published by the Water Footprint Network provide a good coverage
of water footprint factors for a large number of crops and lives tock (and their products and
some process stages and countries). These, therefore provided the main source of
information for many of the p roducts included in the study.

A Mekonnen, M.M. and Hoekstra, A.Y. (2010). The green, blue and grey water footprint of
crops and derived crop products, Value of Water Research Report Series No. 47, UNESCO
IHE, Delft, the Netherlands. Appendix Il. Water footprint per ton of crop or derived crop
product at national and sub-national level (1996-2005).

Mekonnen, M.M. and Hoekdra, A.Y. (2010). The green, blue and grey water footprint of
farm animals and animal products, Value of Water Research Report Series No. 48,
UNESCQOHE, Delft, the Netherlands. Appendix V. Water footprint of animal products.
Period 1996-2005.

Ercin, A.E., Aldaya, M.M. and Hoekstra, A.Y. (2009). A pilot in corporate water footprint
accounting and impact assessment: The water footprint of a sugar -containing carbonated
beverage, Value of Water Research Report Series N0.39, UNESGOHE.

Chapagain, A.K., and Hoestra, A.Y. (2007). The water footprint of coffee and tea
consumption in the Netherlands, Ecological Economics 64(1): 109-118.

Bradley G. Ridoutt, Stephan Pfister (2010). A revised approach to water footprinting to
make transparent the impacts of consumption and production on global freshwater
scarcity.

>

>

>

>

For many crop products it is assumed by the Water Footprint Network that the processing

water requirement is relatively small compared to the water consumption of the primary

crop, and this is excluded in the data available regarding the water footpri nt of processed

cropproducts. Ther ef or e, most of the water data availahb
cycle stage. For some products limited data are available for other life cycle stages e.g.

product manufacturing. However, where this information is available, it is n ot normally

country specific.

Where possible, for products where a product-specific water footprint factor had not been
determined, an appropriate similar product was selected (e.g. potato f lakes used for crisps).
Similarly for more complex products, where possible a water footprint factor was determined
using the water footprint factors of the individual key raw ingredients (if available). For
example the water footprint factor of sponge cake =

0.2kg refined sugar WF + 0.2kg butter WF +0.16kg eggs WF +0.4kg wheat flour WF

Step 5 - Addition of an allowance for water scarcity in each country, resulting in the
generation of a O6Water Eooanpihngtfbmpaat efFrndicaato

Country-specific water scarcity factors were developed on the basis of the following
parameters, derived from the World Business Coun
Water Tool*":

A The total renewable water availability per capita for each country in 2025, developed by
the Water Resources Institute from 1995 data, extrapolated on the basis of population
growthto 2025. ( A water availability of >1700 m3/day i
anything lower is considered a stressed or scarcity situation);
A Population trends. (With increasing population predicted over the next 25 years, there will
be a decline in water resource availability); and

1 hitp./fwww.wibcsd.org/work -program/sector-projects/water/glob al-water-tool.aspx
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A Total water withdrawn from the available supply. (A large withdrawal can indicate that
there may be ecological damage as a result of the withdrawals).

In addition, social factors have been included in the development of a scarcity factor: the
proportion of the population with access to clean water and sanitation facilities. Although not
necessarily a measure of scardty, this is potentially a measure of the impact of the wate r
footprint of UK consumption.

From this analysis, country specific scarcity factors (ranging from 0.5 to 1.5) were developed

to account for water stress and social factors prevailing in each country (these are detailed in
Appendi x 9). This scarcity feasefifrelevantvtheswatarsed t o A
footprint to numerically account for the global variations in water availability. Countries

where water is scarce, population is growing and water supply and sanitation facilities are

poor have a scarcity factor greater than 1 b ut countries where water availability is sufficient

and have a stable population, etc. have a factor less than or equal to 1.

For each of the individual grocery products assessed, a series of values were calculated:

A An Internal Water Footprint Impact Indi cator i based on growing or sourcing the product
in the UK;

A An External Water Footprint Impact Indicator i a weighted average based on the share of
UK imports of each product from the top five import countries and the global average
water footprint (for th e remainder of imports); and

A A Weighted Water Footprint Impact Indicator i based on the share of volumes produced
in the UK, plus imports.

Step 6 1 Development of a preliminary list of priority products, by combining the Weighted
Water Footprint Impact Ind icator data (scarcity weighted litres/kg product) with annual U K
sales data (total kg, 2010). The result from this step was a Weighted Annual Water Footprint
Impact Indicator for each product, which has been used to identify the principal contributors
tothe UK grocery sectords water i mpacts.

5.2 Results

Based on best available data and methodology, the food and drink products that are
significant in terms of their contribution to the total water footprint impact and represent
potential priorities are presented in Table 5.1 and Figure 5.1. Please note that, at the time of
drafting, Water Footprint Impact Indicator data were only available for 103 grocery products
(all food and drink products), and filling information gaps continues to be an area of on -
going research activity. Appendix 8 lists the products for which data were not available, and
S0 are not represented in this study.

Despite the data limitations (discussed in Section 5.3), it is considered that the products
presented in Table 5.1 are a good representation of priority grocery products worthy of
further focus within the PSF. These can be broadly grouped as follows:

A Meat and dairy products (e.g. beef, deli food, canned meat) . Per kilogram of
product, animal products generally have a larger water foot print than crop products, due
to the water footprint of the feed consumed by the animal throughout its lifetime (i.e.
water required to grow animal feed crops and the generally poor conversion efficiency
between the volume of animal feed required to produc e the same volume of meat).
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A Concentrated products (e.g. juice, seasonings, dressings (olive oil)) . For
example concentrated juice has a higher annual Total Water Footprint Impact Indicator
compared to fresh juice due to greater concentration of fruit.

A Prod ucts originating from counties with inherently high evapotranspiration
and crop water requirements and therefore high green water footprint (e.g. chocolate
from Ivory Coast, coffee originating from Brazil and bananas originating from Ghana and

Brazil).

A Products grown in countries with high water scarcity (e.g. rice sourced from India
and Pakistan and tea sourced from Kenya and India).

A Products driven by high sales (e.g. bread and rolls, milk, carbonated drinks and juice)

where, although water impact per kg is relatively low, annual kg consumption is high. For
example, the water footprint of wheat grown or imported into the UK is typically far below
the global average. However, sales of bread and rolls represent 9% of total UK grocery
sales.

The 6t o tfaotprint impact irdicator numbers presented in Table 5.1 and Figure 5.1
are largely dominated by green water, due to the high percentage of green water in the
water footprint of f ood and agricultural products. Separate green, blue and grey product
prioritisation is, however, useful in order to identify potential interventio n and reduction
opportunities.

It is considered that the best way to manage our shared water resources, and the only way
to reduce the water footprint impact of foods, is to maximise g reen water use and then top
up (only if absolutely necessary) with efficient and resp onsible blue water irrigation. Green
water is typically considered as a more efficient use of water in comparison to blue water
irrigation. Blue water withdrawals usually cause greater ecological harm due to energy used
for the withdrawal and also because the ecosystems from which the water is taken are
sensitive to changing water volumes and flows. Blue water use is also often inefficient e.g.
overwatering during irrigatio n, evaporation losses.

The priority products for blue water therefore represent those products where there could be
significant opportunity to maximise efficiencies and recycling of irrigation and process water,
whereas for green water there is a wider pe rspective relating to planting crops suitable to
the local climate, soil management and cultivation, competing water demands within a local
catchment and ultimately production and sourcing patterns.

Grey water is a measure of the impact of water pollution and is an indicator of how effluents
result in a reduced assimilation capacity within freshwater bodies. For crop production this
would be the volume of dilution to reduce agrichemicals leaching from soils to agreed
standards. For industrial production this is the dilution of discharged effluent to agreed water
quality standards (although this is complicated by the use of downstream municipal
treatment plant). The priority products for grey water therefore represent products with
potential to reduce wastewater through increased water recycling or reuse and treatment of
wastewater before disposal. In agriculture, the grey water footprint can be reduced by
optimum use of chemicals (artificial fertilizers, pesticides) or using substances that are less
toxic or more easily degradable, and apply fertilizers or compost in a form, time or via
techniques that allows easy uptake, so that leaching and run-off are reduced.
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TOTAL Green Blue Grey
Rank Annual Total Product Rank Annual Total Product Rank | Annual Total Product Rank | Annual Total Product
WF Impact Name WF Impact Name WF Impact Name WF Impact Name
Indicator Indicator Indicator Indicator
(scarcity (scarcity (scarcity (scarcity
weighted unit) weighted unit) weighted weighted
unit) unit)
1 11,200,000 | Chocolate 1 11,100,000 | Chocolate 1 201,000 | Concentrated 1 249,000 | Bread & rolls
juice
2 3,920,000 | Concentrated 2 3,520,000 | Concentrated 2 155,000 | Rice 2 238,000 | Liquid Milk
juice juice
3 1,850,000 | Coffee 3 1,770,000 | Coffee 3 118,000 | Carbonated 3 199,000 | Concentrated
drinks juice
4 1,840,000 | Liquid Milk 4 1,520,000 | Liquid Milk 4 106,000 | Sugar 4 127,000 | Beef, fresh
confectionery
5 1,260,000 | Beef, fresh 5 1,090,000 | Beef, fresh 5 93,500 | Dressings 5 107,000 | Deli food
6 1,010,000 | Bread & rolls 6 752,000 | Carbonated 6 83,500 | Liquid Milk 6 98,600 | Poultry, fresh
drinks
7 903,000 | Carbonated 7 740,000 | Bread & rolls 7 76,900 | Light Wines 7 80,500 | Pork, fresh
drinks
8 836,000 | Deli food 8 737,000 | Juices 8 69,100 | Banana 8 73,600 | Cider/perry
9 802,000 | Juices 9 676,000 | Deli food 9 53,400 | Deli food 9 73,100 | Chocolate
10 706,000 | Canned meat 10 629,000 | Canned meat 10 50,500 | Small 10 68,100 | Light Wines
products products oranges
11 683,000 | Red Meat, 11 595,000 | Red Meat, 11 48,900 | Oranges 11 67,600 | Cakes &
Frozen Frozen pastries
12 660,000 | Banana 12 568,000 | Banana 12 48,000 | Cakes & 12 67,400 | Coffee
pastries
13 646,000 | Poultry, fresh 13 533,000 | Poultry, fresh| 13 42,700 | Apples 13 67,100 | Red Meat,
Frozen
14 632,000 | Pork, fresh 14 509,000 | Pork, fresh 14 41,800 | Pork, fresh 14 55,900 | Canned meat
products
15 592,000 | Dressings 15 497,000 | Tea 15 41,700 | Juices 15 52,300 | Eggs
16 561,000 | Cider/perry 16 497,000 | Dressings 16 38,200 | Cider/perry 16 49,300 | Cheese
17 559,000 | Tea 17 449,000 | Cider/perry 17 37,500 | Beef, fresh 17 41,600 | Juices
18 512,000 | Cheese 18 430,000 | Cheese 18 36,400 | Wet cooking 18 35,400 | Butter
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TOTAL Green Blue Grey
Rank Annual Total Product Rank Annual Total Product Rank | Annual Total Product Rank | Annual Total Product
WF Impact Name WF Impact Name WF Impact Name WF Impact Name
Indicator Indicator Indicator Indicator
(scarcity (scarcity (scarcity (scarcity
weighted unit) weighted unit) weighted weighted
unit) unit)
sauces
19 502,000 | Cakes & 19 386,000 | Cakes & 19 34,700 | Margarine 19 33,200 | Onions
pastries pastries
20 449,000 | Light Wines 20 382,000 | Lamb, fresh 20 32,800 | Tea 120 32,700 | Potatoes
21 415,000 | Sugar 21 329,000 | Seasonings 21 31,900 | Cheese 22 32,600 | Carbonated
confectionery drinks
22 412,000 | Lamb, fresh 22 304,000 | Light Wines 22 28,400 | Lamb, fresh 22 31,800 | Seasonings
23 383,000 | Rice 23 285,000 | Eggs 23 23,600 | Chocolate 23 31,400 | Rice
24 381,000 | Seasonings 24 284,000 | Sugar 24 22,000 | Grapes 24 29,100 | Tea
confectionery|
25 350,000 | Eggs 25 277,000 | Butter 25 21,800 | Canned meat 25 28,600 | Canned
products vegetables
26 330,000 | Butter 26 196,000 | Rice 26 21,000 | Bread & rolls 26 28,000 | Apples
27 247,000 | Apples 27 177,000 | Margarine 27 20,800 | Red Meat, 27 26,200 | Sugar
Frozen confectionery
28 212,000 | Margarine 28 176,000 | Apples 28 20,100 | Seasonings 28 25,400 | Lager
29 206,000 | Yogurt 29 168,000 | Yogurt 29 19,600 | Lemons and 29 25,300 | Yogurt
Limes
30 162,000 | Onions 30 139,000 | Breakfast 30 19,300 | Spirits 30 23,400 | Banana
cereals
31 144,000 | Breakfast 31 116,000 | Poultry, 31 19,100 | Dates and 31 21,400 | Poultry,
cereals frozen Figs frozen
32 142,000 | Small 32 110,000 | Onions 32 18,700 | Pickled 32 20,800 | Grapes
oranges products
33 142,000 | Potatoes 33 110,000 | Nuts & seeds| 33 18,600 | Onions 33 20,500 | Small
oranges
34 140,000 | Poultry, 34 100,000 | Spirits 34 17,200 | Butter 34 18,900 | Dried Pasta/
frozen noodles
35 136,000 | Spirits 35 99,500 | Dried Pasta/| 35 16,500 | Potatoes 35 17,000 | Spirits
PRODUCT | momovmer
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TOTAL Green Blue Grey
Rank Annual Total Product Rank Annual Total Product Rank Annual Total Product Rank Annual Total Product
WF Impact Name WF Impact Name WF Impact Name WF Impact Name
Indicator Indicator Indicator Indicator
(scarcity (scarcity (scarcity (scarcity
weighted unit) weighted unit) weighted weighted
unit) unit)
noodles
36 131,000 | Dried Pasta / 36 92,900 | Potatoes 36 14,500 | Poultry, fresh 36 16,000 | Canned
noodles pasta &
noodles
37 131,000 | Grapes 37 88,600 | Grapes 37 14,200 | Other Fruit 37 15,200 | Other field
veg
38 131,000 | Oranges 38 85,700 | Lager 38 13,500 | Canned 38 15,100 | Frozen
vegetables vegetables
39 127,000 | Canned 39 85,300 | Canned 39 13,000 | Dried Pasta / 39 15,000 | Wet cooking
vegetables vegetables noodles sauces
40 115,000 | Lager 40 84,300 | Canned 40 12,800 | Yogurt 40 14,900 | Frozen
pasta & potato
noodles products
41 114,000 | Nuts & seeds 41 71,300 | Small 41 12,300 | Eggs 41 12,900 | Oranges
oranges
42 111,000 | Canned 42 69,300 | Oranges 42 12,300 | Avocado 42 12,700 | Carrots
pasta &
noodles
43 87,800 | Pickled 43 68,500 | Pickled 43 12,200 | Other Citrus 43 10,800 | Potato chips
products products Fruits
44 71,100 | Smoothies 44 61,500 | Smoothies 44 11,100 | Plums 44 9,240 | Sweet
Peppers
45 69,800 | Other Fruit 45 51,300 | Milk 45 11,000 | Canned 45 8,430 | Frozen
(concentrate pasta & bakery
& powder) noodles products
46 67,200 | Other field 46 49,800 | Other Fruit 46 9,620 | Coffee 46 8,090 | Milk
veg (excl. (concentrate
dried) & powder)
47 65,700 | Frozen 47 48,300 | Cream 47 8,760 | Carrots 47 7,580 | Cream
potato
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TOTAL Green Blue Grey
Rank Annual Total Product Rank Annual Total Product Rank Annual Total Product Rank Annual Total Product
WF Impact Name WF Impact Name WF Impact Name WF Impact Name
Indicator Indicator Indicator Indicator
(scarcity (scarcity (scarcity (scarcity
weighted unit) weighted unit) weighted weighted
unit) unit)
products
48 65,000 | Frozen 48 46,500 | Other field 48 8,020 | Frozen 48 6,470 | Plums
vegetables veg (excl. potato
dried) products
49 62,300 | Milk 49 43,900 | Frozen 49 7,660 | Pears 49 5,900 | Flavoured
(concentrate vegetables milk
& powder)
50 58,500 | Cream 50 42,800 | Frozen 50 7,260 | Sweet 50 5,780 | Other Fruit
potato Peppers
products
Table 5.1 Calculated Total, Green, Blue and Grey Water Footprint Impact Indicator Values (first 50 food and drink products only)
PRODUCT |enowicre
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Figure 5.1 Annual Total Water Footprint Impact Indicator Values for Key Grocery Products (with green/blue/grey split)

* Please note variable y-axis for chocolate
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5.3  Limitations of the Analysis and Data Quality

Identifying impacts relating to the water use during product growth, manufacture and
consumption is not a straightforward task. The impact of water consumption depends on
many factors including climatic, social and environmental, and not just the volume of water
that is used or polluted. The approach that has been adopted for this study is consistent with
that developed for the other environmental metrics (cradle -to-retail GHG emissions and
energy use). However, it should be noted that there are debates about the best way to
measure water impacts, and there could be significant local impacts from the consumption of
some products that are not highlighted as priorities, because the total consumption is low.

For example, the water required to grow oranges, and other fruit, makes the water fo otprint
of concentrated juice high, but there may be limited social and environmental impacts arising
from the orange production. Contrary to this, the total water embedded in tea consumption

is significantly lower than orange juice, but there may be signi ficant social and environmental
impacts related to the irrigation of a tea plantation in China, India or any other tea growing
nation. In undertaking the study, URS developed a scarcity factor (ranging from 0.5 to 1.5)

to account for water stress and social factors prevailing in each country®. This scarcity factor
is used to Ainflated (or decrease i f relevant)
global variations in water availability. However, actual and more complete impact
identification would warrant a more detailed drill down into each product, and the PSF is
commissioning research in order to explore this further.

Within the Water Footprint Network, there is considerable debate on the issue of grey water
within water footprinting. The a im of including grey water is to account for the impact of the
pollution of water in product manufacture. The method adopted currently includes the
calculation of the water volumes required to dilute waste flows to such extent that the
quality of the water remains at, or below, agreed water quality standards. However, the
method to translate the impacts of pollution into water requirements has not yet been fully
debated, as acknowledged by the water footprint method architects, Gerbes-Leenes and
Hoekstra (2008).

The evidence base currently only covers food and drink products. The authors note that
developing water footprints for household and personal care products was more challenging
than for food and drink products, due to the paucity of existing data a nd wide variety of
products. It was originally proposed to follow a similar approach to some of the more
complex food products, whereby URS determined a product water footprint based on the key
ingredients (raw materials) and the percentage composition of the finished product.
However, during the course of the study it became apparent that that it would be very time
consuming to define a water footprint for each individual household and personal care
product. The approach taken was therefore to conduct research to determine the water
footprint of key generic raw materials likely to be present in the products (i.e. the building
blocks in estimating the water footprint of each product) T to enable an individual to
determine for themselves the water footprint o f a desired product from the percentage
composition of each individual raw material. This is described in more detail in the full
project report, with supporting data and information available in the PSF Knowledge Base. A
further phase of work is also being undertaken to further develop Water Footprint Impact
Indicators for household and personal care products.

The project report also contains a full list of data sources, limitations and uncertainties. In
summary, these include:

% See Appendix 9
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A Availability of Water Footprint Impact Indicator data. Specific data were not available for
all grocery products and so, where possible, pr

A

A

>

>

>

>

used for o6deli foodd and o6fresh poultryd
products no suitable water data or proxy was available (e.g. dog treats, fish and seafood,
ready meals). These 59 products are listed in Appendix 8. However, the 103 products
included in the water calculations represent 84% of total sales (kg). The Total Water
Footprint Impact Indicator in Table 5.1 and Figure 5.1 was calculated using the best
available data from published sources (predominantly those published by the Water
Footprint Network). A five -category assessment of the data type that underpins the
assessment was developed to provide an indication of the relative availability of
information for different products. This
Appendix 8:

A Category 5 = Product specific water footprint data from the Water Footprint Network
Category 4 = URS Calculation / assumption based on data from the Water Footprint
Network e.g. water footprint of potato flakes used as water footprint for crisps,
Category 3 = URS Calculation based on data from another reputable source e.g.
company CSR remrt

Category 2 = URS assumption or estimate

Category 1 = No data or not possible to estimate

> > >

> >

Uncertainties associated with UK import statistics used to determine the locations where
the products consumed in the UK are produced, in particular for juice, car bonated drinks
and processed foods.

Caution should be taken when comparing the Water Footprint Impact Indicator values for
different products and using such comparisons for decision making. Although the Water
Footprint Impact Indicator (i.e. scarcity weigh ted litres/kg product) of one product may be
larger compared to another product, this is a weighted average based on multiple
countries of origin and the comparison may be very different for specific countries due to
variations in local climate, farming practices and local water scarcity. Country specific
numbers should therefore be referred to for decision making.

There was limited data availability regarding the water footprint of the processing and
manufacturing stages of many of the products included in the study. However a further
phase of work is currently being undertaken to collate further processing, manufacturing
and packaging water footprint data.

Uncertainties inherent within the Water Footprint Network embedded water factors (e.qg.
use of country averages, average crop yields and theoretical irrigation requirements, etc.).
Uncertainties regarding scarcity factors. URS has developed a scarcity factor to account
for water stress and social factors prevailing in each country. This scarcity factor has been

used f

6cat e

used to Ainflateodo (or decrease i f relevant) t he

the global variations in water availability, and is included within the Water Footprint

Impact Indicator values. However, water availability can vary greatly a cross a single
country. A further phase of work has been commissioned to review opportunities to
improve the granularity of the water scarcity factors used (e.g. to a regional level).

Product impacts have been calculated based on annual total kg sold for each product and
do not take account of the number of servings of each product per kg. For example
although concentrated juice has a higher annual Total Water Footprint Impact Indicator
compared to fresh juice, the number of consumer servings in one kg of concentrated juice
is significantly greater compared to one kg of fresh juice .
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6.0 Food and Drink Materials and Waste

WRAP is undertaking a range of activities which will further support the identification of
priority products based on the resources used in producing a unit of food and drink, and the
amount of waste throughout the life -cycle of these products. The work is summarised below.
It is anticipated that all the data described will be available by the end of 2013.

6.1 Resource Inputs

To produce 1kg of food which reaches the consumer requires a large quantity of resources in
the supply chain. For example, Mekkonen and Hoekstra (2010) suggest that to produce 1kg
of beef, on average 47kg of feed are required. In addition to this, resources may also be
invested in a product in a supply chain (e.g. i n preparation of ready-meals).

Some data on the quantity of abiotic (non -renewable resources such as fossil fuels) and
biotic (renewable resources such as compost) resources required to produce a unit of food
are available. Section 2.0 summarises the data on abiotic resource depletion available via
EIPRO (Tukker, et al. 2006), expressed in terms of kilogrammes of antimony equivalent.
Data on the quantity of abiotic and biotic resources used in the production of foo d and drink
products is also available via the Material Input Per Service unit (MIPS) methodology
(Ritrhoff et al, 2002). The latest available material intensity factors for relevant items are
reproduced in Figure 6.1. Factors are only available for approximately 30 grocery products,
with further factors available for crop products such as barley. Due to the limited availability,
the factors have not been mapped onto UK sales data.
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Figure 6.1 Material Intensity of Food and Drink Products (Source: Wuppertal Institut 2011)

The data used are based on food and drink production in Germany and Finland. For some
products information is available for both countries, and shows significant differences. For
example, the reported Material Intensity of wheat flour is twice as high in Germany as
Finland. The reason for these differences is not clear. Possible explanations include genuine
differences, differences in allocation between co-products and variable data. However,
despite these issues and the different methodology employed, as with EIPRO the results
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suggest that meat and dairy products are important for abiotic material use. In addition to
this, the information also suggests that meat and dairy products require significant inputs of
biotic resources, and that the quantity of biotic inputs is often higher than abiotic inputs.
Abiotic resource depletion as an indicator may not therefore accurately reflect the material
intensity of producing food and drink.

6.2 Waste

Waste arises throughout the supply chain of grocery products, from field to fork.

Gustavsson et al (2011) estimate that food losses in industrialized countries are as high as in
developing countries, but whereas in developing countries more than 40% of the food losses
occur at post-harvest and processing levels, more than 40% of the food losses in
industrialised nations occur at retail and consumer levels. The following sections describe the
information available / to be available shortly for each stage in the product supply chain.

6.2.1 Pre-Farm gate / Fishing Losses

Crops may be wasted on-farm for a variety of reasons. These may be systematic (e.g.
harvesting practices) or stochastic (i.e. random events such as weather and disease). Losses
on farm or in the fishing process are not captured in waste statistics as the lost product is
returned to the farm / sea (e.g. it may be ploughed back into the soi |, discarded back to the
sea). They may however be estimated through different means. Crop residues may be
quantified via a harvest index.

At present, no PSF research is planned to identify wade at a product level on farm. In a
survey of 16 large commercial fruit and vegetable growers and packers in California, Milepost
(2012) estimated that up to 30% of crops may not be harvested, up to 4% wer e left in the
field after harvesting and up to 30% were lost during packing. Common drivers cited include
overplanting, variable market prices, labour shortages, imperfect products, anticipatory
packing and shelf life / spoilage issues.

Losses through fishing by-catch are relatively well documented. An assessment by

Kelleher (2005) by fishery type is summarised in Table 6.1. Based on this and data from
Eurostat (2012), the average EU discard rate appears to be around 10%. However,

Davies et al (2009) estimate that the true level of discard and by -catch may be up to 50% in
the Mediterranean, and 20% in the North -East Atlantic. To address this, in June 2012 the EU
Agriculture and Fisheries Council agreed to ban discards of mackerel and herring before
2014, with a ban on discard of excess cod, haddock, plaice and sole to follow (EC, 2012).
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Fishery Landings Discards Weighted Range of

Average Discard discard

Rates (%) rates (%)
Shrimp trawl 1,126,267 1,865,064 | 62.3 07 96
Demersal fin fish 16,050,978 | 1,704,107 | 9.6 0.5183
Tuna and HMS longline 1,403,591 560,481 28.5 0i 40
Midwater (pelagic) trawl 4,133,203 147,126 3.4 0i 56
Tuna purse seine 2,673,378 144,152 5.1 0.47 10
Multigear and multispecies 6,023,146 85,436 1.4 n.a.
Mobile trap/pot 240,551 72,472 23.2 0i 61
Dredge 165,660 65,373 28.3 9i 60
Small pelagic purse seine 3,882,885 48,852 1.2 o1 27
Demersal longline 581,560 47,257 7.5 0.51 57
Gillnet (surface/bottom/trammel) 3,350,299 29,004 0.5 0i 66
Handline 155,211 3,149 2.0 0i 7
Tuna pole and line 818,505 3,121 0.4 Ol
Hand collection 1,134,432 1,671 0.1 0l
Squid jig 960,432 1,601 0.1 0i 1
Total 42,700,098 | 4,778,866 | 11%

Table 6. 1 Summary of discards by major types of fishery (tonnes) (Kelleher, 2005)

6.2.2 Processing / Manufacturing, Distribution and Warehousing and Retail

The report, OWaste arisings in the supply of foo
WRAP in 2010 is regarded as the most authoritative and comprehensive analysis of food and

packaging waste in the retail supply chain. The report brings together data from several

studies on food waste conducted across the UK with the results from a survey of the industry

to provide the best estimates of retail supply chain waste for 2008.

WRAP is currently in the process of updating the findings of this research, using new and
more recent data sources and will publish revised headline data in summer 2013.

Five resource maps have been undertaken to date by WRAP which cover some of the
product categories included in this study: f ruit and vegetables, fresh meat, fish, and drinks
have been published and pre-prepared chilled and frozen foods will be published in spring
2013. The reviews contain a mix of quantitative and qualitative data and can be used to
provide insights into the composition of waste across the supply chain. In combination with
this, WRAP are also analysing a series of waste prevention reviews carried out across UK
manufacturing sites, which will identify the drivers of waste and potential means of
addressing these. The review will be published in spring 2013.

The existing reports highlight that businesses do not consistently use the same definitions of
waste and materials which are legally by-products (e.g. category 3 animal by -products). It is
therefore necessary to critically assess and correctly describe the information collated.

WRAP are also assessing the extent and root causes of, as well as potential solutions to,
supply chain product waste associated with the distribution and retail sectors of the food and
drink grocery supply chain.

As part of the discussions on the Courtauld Commitment, it is proposed that reporting by
signatories will evolve to include optional information on product category level waste
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arisings; an appropriate format for this would be decided with signatories. This would also
enable a better understanding of supply chain waste and opportunities for intervention.

6.2.3 Hospitality and Food Service

To complement the report on waste in the profit sector, WRAP has commissioned work on
the cost sector. This will be ready for publication in spring 2013, as will a report which will
provide an overview of food (& other) waste across cost and profit sectors (updating the
latter to include waste sent to recycling).

6.2.4 Household

Good product-level data does exist on the quantities of post-consumer food and drink waste
arising in the UK (WRAP, 2011a). Avoidable household food and drink waste® represents the
greatest opportunity for reductions (NB some u nhavoidable food waste could also be indirectly

prevented through reductions in avoidable food waste). Table 6.2 shows the quantity of
household food and drink arising. Given evidence on the quantity and types of consumer
stage food waste, this will remain one of the key areas to focus interventions.

Food type Total Unavoidable Possibly Avoidable % of
annual tonnes avoidable tonnes avoidable
tonnes tonnes tonnes

Standard bread 660,000 <1,000 120,000 540,000 10%

Composite meal 510,000 <1,000 23,000 490,000 9%

Milk 360,000 <1,000 <1,000 360,000 7%

Potato 770,000 <1,000 480,000 290,000 6%

Carbonated soft drink 280,000 <1,000 <1,000 280,000 5%

All other drink®* 290,000 60,000 <1,000 230,000 4%

Apple 260,000 31,000 53,000 180,000 3%

Fruit juice and 160,000 <1,000 <1,000 160,000 3%

smoothies

Other condiments, 140,000 <1,000 6,000 130,000 2%

sauces, herbs, spices

All other processed 100,000 <1,000 <1,000 100,000 2%

vegetables and salad

All other cake and 100,000 <1,000 <1,000 100,000 2%

desserts

Pork / ham / bacon 120,000 5,000 20,000 93,000 2%

Cakes / gateaux / 91,000 <1,000 <1,000 91,000 2%

doughnuts / pastries

Tea waste® 450,000 370,000 <1,000 86,000 2%

Table 6.2 Food types which contribute most to avoidable consumer food waste

(WRAP, 2009°) (see Appendix 10 for full list)

%3 Food and drink thrown away that was, at some point prior to disposal, edible (e.g. slice of bread, apples, meat).

3 Includes lager, beer, cider, wine, other alcohol, coffee, hot chocolate, milkshake and other milk drinks

% unused tea bags plus milk/sugar added to tea that has been prepared but not consumed (added water is not included)

% WRAP announced a reduction in total household food and drink waste of 1.1 million tonnes in November 2011. Avoidable
food and drink waste reduced by 950,000 tonnes, and the associated value and environmental impact figures have been
updated. Research to update our estimates for individual food and drink categories has not yet been carried out, and therefo re
all figures relating to the breakdown of avoidable food waste should be regarded as approximate. These remain however the

best estimates currently available.
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6.3 Summary

This study has reviewed available data on resources used and waste associated with the
food and drink supply chain. In terms of Abiotic Resource Depletion, Tukker et al (2006)
identify that meat and dairy products account for almost half of the resource requirements
for the food and drink supply chain. Using the MIPS methodology, the Wuppertal Institute
(2011) suggest that the material intensity of meat and dairy products is high both in terms of
abiotic resource use and biotic resource requirements per unit of food and drink produced.

In addition to cradle -to-retail waste arisings, consumer waste data has also been identified.
Whilst good data exists on waste from households at a product level, existing data within the
supply chain is not currently in the public domain. Within the value chain it is considered
likely that the more significant arisings will be at the household and manufacturing stages,
with retail and distribution much less significant. A num ber of projects are currently
underway to address the waste data gaps for food manufacture and retail, but no plans
currently exist to investigate pre -farm gate losses in detail, which remain a significant data

gap.
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7.0 Conclusions

This report presents a series of analyses with the common purpose of establishing which
grocery products are likely to contribute most to the environmental impacts (GHG emissions,
embedded energy, water, materials use and waste) associated with UK househod
consumption. The intention is that understanding and prioritising these will enable reduction
actions, interventions and further research to be directed more effectively at those products
with the greatest potential to influence overall consumption impa cts.

Table 7.1 provides a consolidation of the findings from this research T showing the relative
scale of impacts reported across GHG, energy, water and consumer waste metrics for the 50
grocery products with greatest annual sales volume (based on 2010 sales and median

values). Apparent from Table 7.1 is that the positioning of those products with the greatest
contribution differs across environmental metrics. With this in mind, a systematic approach
was developed in order to identi f yf oac ussertihees
on-going research activities (identification of life cycle impact hotspots, reduction

opportunities, action plans and pathfinder projects - see Section 1.0). This approach is

outlined in Section 7.1 below, along with the currently identifie d priorities.

Despite the limitations of the analysis (see Section 7.2) and inherent uncertainties associated
with collating and generalising product life cycle impact data, the authors have confidence
that the priorities identified highlight the dominant products within the UK market.

With regard to GHG emissions, cradleto-retail impacts were estimated for 217 grocery
products. Of these, the top 70 products contribute 87% of the total market emissions, while
the remaining 147 products account for just 1 3%. Despite some continued data gaps, the
findings are based on a substantial quantity of data collated, and are considered to be a
reasonable basis for use by the PSF to prioritise GHG reduction efforts.

In terms of energy saving strategies, the top ten products identified for embedded energy
account for 38% of total energy use and the top twenty products for 59%, so it is these
products which should be the focus of research and development.

The priority products identified for blue water represent those products where there could be
significant opportunity to maximise efficiencies and recycling of irrigation and process water,
whereas for green water there is a wider perspective relating to planting crops suitable to
the local climate, soil management and cultivation, competing water demands within a local
catchment and ultimately production and sourcing patterns. The priority products for grey
water represent products with potential to reduce wastewater through increased water
recycling/reuse and treatment of wastewater before disposal. In agriculture, the grey water
footprint can be reduced by optimal use of chemicals (artificial fertilizers, pesticides) or
substances that are less toxic or more easily degradable, and applying fertilizers or compost
in a form, time or via techniques that allows easy uptake, so that leaching and run -off are
reduced.
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Annual Green Annual Avoidable
Annual UK Sales Annual Market GHG Annual Market Annual Blue Water Annual Grey Water
Consumer Food &

Water Footprint
Impact

Product name .
Footprint Impact Footprint Impact

(mass) Emissions Energy Use Drink Waste
Liauid milk
Carbonates

Bread & rolls

Potatoes

Laaer

Juices

Bottled water

Banana

Wine

Doa food

Carrots

Concentrates*

Apples

Chocolate*

Canned veaetables
Cat food

Cider/perrv

Cakes & pastries
Toilet papber
Prepacked sandwiches
Biscuits (sweet)
Yoaurt

Tomatoes

Frozen potato products
Poultry. fresh

Chilled ready meals
Cheese

Breakfast cereals
Mornina aoods

Eaas

Ice cream (litres)

Beef, fresh

Powder deteraents
Canned fish/seafood
Suaar confectionerv
Wet cookina sauces
Deli food

Chilled fish/seafood
Spirits

Fabric conditioners
Cucumbers

Canned soup

Pork. fresh

Butter

Frozen fish/seafood
Dishwashina products
Mushrooms

Red meat. frozen
General purpose cleaners
Bath & shower products

Table 7.1 Relative GHG, embedded energy and total water footprint impact (cradle-to-retail) and consumer waste for the 50 grocery products
with greatest annual sales volume (based on 2010 sales and median values). Bars show relative position within any one column (not between

columns).
* bars for chocolate and concentrates water footprint have be en shortened, as these are significantly larger than and prevented visibility of

detail for other products
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71 Il dentifying OPriorigongPSFwdikict sé to I nform On

A systematic approach was developedinordert o i denti fy a series of o6pr
whi ch t o f oc ugsingtresearchPpBding and onplementation activities, taking

into account the findings from the anal yses presented in this report. The following steps

describe the approach taken. An initial prioritisation of 50 grocery products was made (the

6Top 506). This wil!l cont i nue -ihpartidiular wheptdeat ed and
PSF6s wor k on wa tfad and drnk @aroducts hds been undemaken and

when further supply chain waste data have been collated. It is estimated that, in

combinati on, the impacts associated with this 6T
GHG emissions associated with producing, transporting and retailing UK grocery products.

Step 1: Simi lar products were grouped

Similar products were grouped, where appropriate. This grouping was undertaken where life

cycle hotspots, impact drivers and reduction opportunities are likely to be similar, and served

as a means to consolidate the product categories where sensible to do so. For example,
6chilled beefdé6 was combined with o6frozen beef 6;
6canned soups 6. thebasissof ewparsjudgemene Prodocts were also

combined where their function was very similar and consideration of both in combination

might be more useful to PSF members (e.qg. liquid and powder laundry detergents).

The products (and groups of products) were Orank
energy and Water Footprint ImpactIndicat or . The tot al i mpact of a pr
calculated by summing the component totals within this group (e.qg. total for liquid laundry

detergent and powder laundry detergent).

Note - as product-level supply chain waste or material use data were not available at the
time of drafting (see Section 6.0), it was not possible to include these metrics in the ranking
process. However, a review of WRAP consumer waste data was undertaken to ensure that
those products that contribute significantly to consumer wa ste arising (and supply chain
waste, where known) are also represented in the final priority listing.

Step 2: An average rank was calculated for each product

An average rank was calculated by taking the average of the GHG, energy and water ranks,
where data were available (e.g. where no water data were available, an average of the
energy and GHG ranks was used). While the rankings based on an incomplete number of
metrics are less complete, they ensure that some products with potentially significant
impacts are not discounted because of a lack of data across all metrics.

Step 3: Inclusion of household & personal care products with significant

consumer footprints

While products associated with domestic laundry and dishwashing were included in the
Opriprradwct s6 on t he -tdretailifostpriotfit wasimated thatthe a d | e

exclusion of consumer energy and water use results in bath & shower products not

appearing in the O6Top 506. Resource use and emis
activities have been demonstrated to be significant (see Section 3.4), and so two related

products were included within the priority listing: Bath & shower products and Shampoos.

Step 4: Final results
The Top 50 product groups were identified as those being ranked most highly, on average.
These are listed as follows (ordered alphabetically by category):

A Alcoholic drinks:  Cider and perry; Lager; Spirits; Wine
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A Ambient: Breakfast cereals; Canned fish and seafood; Canned meat products; Canned
vegetables, soups, pastaand noodles; Cat food and dog food; Chocolate; Coffee; Crisps
(potato); Processed snacks; Rice; Sugar confectionery; Tea

A Bakery: Biscuits (sweet); Bread and rolls; Cakes, pastries and morning goods

A Dairy: Butter; Cheese; Milk and cream; Yogurt

A Fruit and v egetables: Bananas; Onions; Potatoes; Tomatoes

A Household: Dishwashing products; General purpose and toilet cleaners; Laundry
detergents; Toilet paper and kitchen rolls

A Meat, fish, poultry and eggs: Beef (chilled and frozen); Deli food; Eggs; Fish and
seafood (chilled and frozen); Lamb (chilled and frozen); Pork (chilled and frozen); Poultry
(chilled and frozen)

A Non -alcoholic drinks:  Carbonates; Concentrates; Juices

A Other chilled and frozen: Frozen vegetables and potato products; Ice cream and
frozen desserts; Margarine; Pizza (chilled and frozen); Pre-packed sandwiches; Ready
meals (chilled and frozen)

A Personal care: Bath and shower products and shampoos; Deodorants; Nappies

All metrics were given equal consideration in deriving this list, as they have been given equal

prominence within the PSF to date and to apply weightings can be a subjective exercise. It is

a noted limitation that a significant component of the GHG footprint is energy -related (from

fossil fuel combustion). As such, there may be greater emphasis on energy intensive
products in the priority Ilist. This wil!l be cons
prioritisation efforts.

It is also worth outlining (and further considering) those products which appeared as a high

priority against one or two metrics, but feature outside
low priority on remaining metric(s):

A GHG only: Sweet peppers #31

A Energy only: Cucumbers #24, Cooking sauces #30 and Beans (veg) #35

A Water only: Dressings #13, Seasonings #23 and Apples #26

Of further note is that, overall, the Top 50 products ranked using the total or blue Water
Footprint Impact Indicator were very similar. This was also found to be the case when
undertaking the ranking using green and grey water values. This is partly due to the
importance of total product sales volume in driving sector -level footprints (i.e. impact is a
combination of both intensity and v olume consumed). Three products are in the Top 50
when considering the total Water Footprint Impact Ind icator, but not when using the blue
Water Footprint Impact Indicator rank only: Onions; Pizza (Fresh and frozen); Processed
snacks. Products which would be included in the Top 50 if considering blue Water Footprint
Impact Indicator only would include cucum bers and apples. These are further targets for
potential future consideration.

7.2 Limitations and Further Research

As with any research of this kind, the study has a number of limitations and results should
be interpreted with this in mind. In particular, the findings are not intended to set an impact
baseline for the grocery sector, nor can the information contained within be considered to
have sufficient accuracy to undertake a sound comparison of the environmental impact of
one product type with another.
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In total, the analysis collates information from more than 150 studies, providing the most
comprehensive summary of its kind. However, caution is required when comparing life cycle
data from different studies due to inevitable methodological differences and uncertainties.

For this reason, results presented in this document should be interpreted only as indicative

estimates of the potential scale of product impacts.

The following sets out some potential areas for further research. It is considered that th e

6priority

productsb6

dent i

However, this may influence the relative positioning of some products reported within the
detailed analyses presentedin this report and appendices. Of specific note is that the

research and findings in this report will continue to be updated and improved, through future
research and input from PSF members.

A UK Grocery Sales Volume

the Datamonitor dataset, could not be found for a number of food and drink products,
and these represent targets for further research. In particular the following are significant
data gaps: home baking ingredients (e.g. flour, sugar); and edible oils (e.g. vegetabl e,
sunflower and olive oils). There are a number of uncertainties with regard to sales data
for household and personal care products and this is a further target for improvement, or
sense-checking the values used. Given the variability of product types and production

met hods

wi t hin

s ome

categories,

such as

analysis would also benefit from further disaggregation of some categories into maj or
sub-groups e.g. farmed fish.
A GHGs 3 results are cradle-to-retail only due to limi ted data on consumer impacts. The
life cycle stages beyond the retail stage i particularly the consumer use phasei can
result in substantial GHG emissions. Further work could be undertaken to engage with

consumers or with industry in thi s respect.

A Embedde d Energy 8 as for the GHG metric, results are cradle-to-retail only, due to

limited data on consumer impacts, and would benefit from further use phase research in

f | & a result af follow-dniwérle |

T consistent data regarding sales volume, comparable with

the same way as for the GHG metric. Only delivered energy is considered in the analysis,
due to the availability of existing information (drawing on a research project undertaken

for Defra by Warwick University). To extend this to a full analysis of primary energy may
not add considerable value, given that products that are significant in this resp ect are also

likely to be significant against the GHG metric.
A Water & the analysis currently examines ingredients only, and is focused on food and
drink products. Further work is currently being undertaken to explore water impacts

across other life cycle stages (in particular processing and packaging), and to undertake

an analysis of a range household and personal care productsi with a view to identifying a

more comprehensive, but feasible, approach for these products.

A Waste & currently only consumer waste data are reported. Further waste data are
currently being compiled at a product level. Although the indicative life cycle hotspot
stages are known (household>manufacturing>retail>distribution) the specifics at a
product level are to be identified during 2 013 through review of existing literature and

primary data.
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The Datamonitor®’ structure has been used as the preferred framework for classifying

products within this analysi s anntiallyproposéighetd s wi de
the research follow the Global Product Classificatiori® system as it is globally recognised and

has been used by other initiatives (e.g. The Sustainability Consortium). However, the

Datamonitor structure was used for reasons explained in Table Al-1. Principal among these

is that WRAP has access to sales volume data for this classification (see Appendix 2).

System Pros Cons
Datamonitor A Itis UK-centric A Unclear whether based on
A Itis designed for use by retail international standard &
businesses and so should align stakeholder led
with existing conventions A Does not include some products
A WRAP has access to sales value (e.g. fruit & vegetables) T so a
and volume data for this classification for these products
classification has been drawn from other
A WRAP has access to market sources, which also provide sales
information reports which align data (see Appendix 2)
more with this classification
A The 6Categorydo |
level of granularity and product
homogeneity for product
prioritisation and on-going work
GPC A ltis an international standard A Datamonitor sales information
used by The Sustainability would need to be mapped onto
Consortium the GPC structure, which would
A Itis developed with the advice be a subjective and imprecise
and guidance of users from every exercise
part of the supply chain from A Product descript
many industries | e vaeelleds useful than
A Deals with all products in the Datamonitor ¢6Cat
economy so could be used if there high level prioritisation purposes
is future desire to alignwithother |A TSC uses O0Brick@
parts of WRAP/PSF research work, which is too detailed for
the purposes of WRAP project
(i.e. almost 1,000 products)

Table Al -1: Pros and cons of Datamonitor and GPC product classification systems

Table A1-2 shows the top-level structure for both systems, including the number of
components within each level (in brackets) and a similar example for both systems. In
general there are many similarities between the two, although they could not be considered
the same classification.

37 http.://www.datamonitor.cony/

% http.//www.qsl.org/gdsn/goc

PRODUCT | 'MPROVING THE

ENVIRONMENTAL
SUSTAINABILITY | oo b MANCE

FORUM | oF probucts An initial assessment of the environmental impact of grocery products 55


http://www.datamonitor.com/
http://www.gs1.org/gdsn/gpc

The Datamonitor O6categorydé was selected as the p
although an exception was made in some instances, in order to enable greater granularity.
This affected the following categories:

A6Chill ed meat productsdé were disaggregated i ntc
etc.);
Ao6Ppacked sandwiches & saladsdé were disaggregat e

~

Ab6Spreadabl e fats6 weargainedanddbuattgrgr egated i nto

Level Datamonitor Global Product Classification

1 Industry (8) e.g. Food Segment (6) e.g. Food/Bev/Tobacco

2 Market (39) e.g. Dairy food Family (47) e.g. Milk/Butter/Cream/Yogurts/Cheese
3 Category (219) e.g. Milk Class (192) e.g. Milk/Milk Substitutes

4 Segmen* (478) e.g. Fresh liquid milk  Brick (996) e.g. Milk/Milk Substitutes (Perishable)

Table Al -2: Comparison of GPC structure with examples and number of components
*Segments only available for some categories

To enable quick comparison with GPC and support the transferability of on-going work,

anot her out put-gomdwork vikbe ®8résé-maboh GPC 6Cl ass® name
against the Datamonitor O6Categoryé6/ 6Segmenté nan
This may mean that GPC Class names appear against multiple Datamonitor Categories in

some instances (e.g. GPC O6Mil k/ Mil k Substitutesbd
and 6Soy productsd6 Categori es) .-compansenver , it wil/|
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UK Food and Drink Product Sales Volume

The principal data source for UK food and drink product sales volume was the Datamonitor
Interactive Consumer Database. A data year of 2010 was preferred as this was the latest
year for which a wide range of information was available at the start of the project (in 2011).
Hence 2010 product sales data (mass) were extracted from the database for the majority of
food and drink products. However, this source did not provide sales tonnages for a number
of key food & product types and so alternate sources were needed. These are summarised in
Table A2-1.

Grocery product Data source

Milk Mintel (2010) Milk and Cream, Market Intelligence
Alcoholic drinks WSTA (2011) UK Wine &spirit Market Overview
Non-alcoholic drinks Britvic (2011) Soft Drinks Report

Meat products Mintel (2010) Red Meat, Market Intelligence
Household & personal care products | Estimate based on sales valuei see section below
Fruit & vegetables, excl. potatoes Defra Basic Horticultural Statistics 2010

Potatoes Potato Council, GB Potato Market Intelligence (2010/11)
Eggs British Eggs - http://www.egginfo.co.uk/page/eqgafacts

Table A2 -1: Data sources for products not covered by Datamonitor database

The resulting annual sales tonnage values used in the analysis are shown in the results
tables for the individual metric analyses (GHG, energy and water), reported in Appendix 4,
Appendix 6 and Appendix 7 respectively.

Data Gaps and Recom mendations for Further Research

Remaining food and drink data gaps

Robust data regarding sales volume could not be found for a number of food and drink
products, and these represent targets for further research. In particular we note the
following as significant data gaps: home baking ingredients (e.qg. flour, sugar); and edible
oils (e.g. vegetable, sunflower and olive oils).

Category disaggregation

Given the variability of product types and production methods withi n some categories, such

as O0fish and shellfishé and o6frozen red meatb a
further disaggregation of some categories into major su b-groups e.g. farmed fish, etc.

Household & person al care (HPC) product estim  ates

No data source was identified that reported tonnages of household and personal care (HPC)
products sold i likely because this is not a common metric used within the sector (e.g.
tonnes of shower gel). To fill this data gap, information on the financia | value of HPC
products sold in 2010 was sourced from the Datamonitor Interactive Consumer Database™
and converted to mass using typical £ per kg estimates. These were derived from a review of
the corporate websites of major brands and retailers i n relevant HPC categories (see Table
A2-2).

% Export from Datamonitor Interactive Consumer Database (May 9th 2011)
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Specific values for the top 80% of HPC product sales were researched (31 products). Values
for the bottom 20% of GPC product sales (37 products) were estimated using the average of
the top 80% (£5.29/kg). A list of all t he £/kg assumptions are provided in Table A2-2.

Although there are acknowledged uncertainties in using this approach, it was considered a
sufficient estimate for the overall objective of the project: to identify priority products. It is,
however, a key area for improvement in the future (for instance, time could be spent
engaging with individual industry trade -bodies to source more appropriate tonnage data).

Retail sales £/kg, Source of Sales mass,

Product value (Em) *° at retail £/kg million kg
Toilet papers £1,217 £2.5 493
Facial care £990 £8.3 119
Female fragrances £723 £99.3 7
Nappies £641 £4.6 140
Deodorants £568 £6.2 91
Cough and cold preparations £564 £194.4 3
Powder detergents £561 £2.0 286
Analgesics £517 £222.2 2
Face makeup £512 £14.4 35
Dishwashing products £462 £2.8 165
Male razors and blades £455 £69.0 7
Bath & shower products £420 £2.9 _ 145
Toothpaste £401 £17.1 R?T‘]’;ej(‘;"r of 23
Liguid detergents £400 £4.0 retailer 100
Male fragrances £392 £17.2 website 23
Medicated skin products £390 £16.7 typical 23
Shampoo £378 £4.6 prices and 83
Eye make-up £374 £14.4 product 26
Vitamins and minerals £372 £14.5 (c?riséilt 26
General purpose cleaners £362 £2.5 weights) 146
Household paper £359 £6.2 58
Other OTC healthcare products £336 £3.4 98
Air fresheners £335 £9.8 34
Body care £333 £99.5 3
Toothbrushes £311 £12.2 26
Fabric conditioners £302 £1.5 198
Baby Toiletries £279 £3.7 76
Conditioner £263 £5.2 50
Hair colorants £261 £14.1 19
Topical OTC medicines £259 £3.4 75
Styling agents £257 £12.8 20
Cosmetic tissues £234 £5.6 42
Stain removers and other additives £234 £5.3 44

40 Export from Datamonitor Interactive Consumer Database (May 9th 2011)
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Retail sales £/kg, Source of Sales mass,

Product value (Em) *° at retail £/kg million kg
Suncare £233 £5.3 44
Soap £231 £5.3 44
Lip make-up £214 £5.3 40
Detergent tablets £197 £5.3 37
Traditional medicines £187 £5.3 35
Toilet care £176 £5.3 33
Mouthwash £172 £5.3 32
Indigestion preparations £141 £5.3 27
Bleach £139 £5.3 g‘l’(‘;rage 26
Sanitary Pads £135 £5.3 calculated 25
Insecticides £122 £5.3 for the 23
First aid kits £115 £5.3 above 32 22
Tampons £111 £5.3 | products 21
Male Shaving Preparations £109 £5.3 | Was used 21
Nail make-up £107 £5.3 gh']%"" 20
Hand care £76 £5.3 products 14
Limescale Preventers £75 £5.3 14
Plasters & Bandages £71 £5.3 13
Laundry Bleach £61 £5.3 12
Pantiliners and shields £55 £5.3 10
Denture care £44 £5.3 8
Depilatories £43 £5.3 8
Scouring products £37 £5.3 7
Fabric Fresheners £35 £5.3 7
Dental floss £34 £5.3 6
Make-up remover £33 £5.3 6
Furniture & Floor Polish £28 £5.3 5
Other detergents £28 £5.3 5
Shoe polish £26 £5.3 5
Male Shaving Aftercare £25 £5.3 5
Table napkins £24 £5.3 5
Carpet Cleaners £23 £5.3 4
Unisex fragrances £23 £5.3 4
Internal Cleansers £20 £5.3 4
Perms & relaxers £11 £5.3 2

Table A2 -2: Retail sales value and assumed weight per kg for HPC products
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This appendix details the results of the
overview of household environmental impacts.

Table A3-1 below shows normalised environmental impact scores of consumption activities
(global warming potential and abiotic depletion) for the EU 25. Percentage of household
expenditure is also provided. Totals of all columns sum to 100%.

It is adapted from Page 174 of the Annex Report of Environmental Impact of Products
(EIPRO). It is available to download from the European Commission website:
http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=1429

Additional sector and sub-sector classification has been addedby Best Foot Forward to aid
interpretation and communication.

Products which are irrelevant to Product Sustainability Forum are entered as 'Other’, but
have been included here for completeness.

Table description

A Product namei Codes are those created by EIPRO project

A CEDA codei The Comprehensive Environmental Database (CEDA) EA25 is based on
OECD IO tables for European countries with a resolution of several dozen sectors, and
European totals for environmental extensions.
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure

Grocery Food [A1] Dairy farm products 10100 0.02% 0.01% 0.01%
Grocery Food [A10] Fruits 20401 0.51% 0.52% 0.40%
Other Tobacco [A100] Chewing and smoking tobacco and snuff 150103 0.03% 0.03% 0.08%
Home Furniture & furnishings, carpets and | [A106] Carpets and rugs 170100 0.31% 0.31% 0.33%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A109] Cordage and twine 170900 0.01% 0.01% 0.01%
improvement other floor coverings

Grocery Food [Al1] Tree nuts 20402 0.05% 0.04% 0.04%
Home Furniture & furnishings, carpets and | [A110] Nonwoven fabrics 171001 0.04% 0.04% 0.04%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A111] Textile goods, n.e.c. 171100 0.00% 0.00% 0.00%
improvement other floor coverings

Apparel Clothing [A112] Women's hosiery, except socks 180101 0.08% 0.08% 0.10%
Apparel Clothing [A113] Hosiery, n.e.c. 180102 0.05% 0.05% 0.06%
Apparel Clothing [A115] Apparel made from purchased materials 180400 1.64% 1.42% 2.27%
Home Furniture & furnishings, carpets and | [A116] Curtains and draperies 190100 0.08% 0.07% 0.12%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A117] Housefurnishings, n.e.c. 190200 0.24% 0.21% 0.30%
improvement other floor coverings

Apparel Accessories [A118] Textile bags 190301 0.01% 0.01% 0.01%
Home Furniture & furnishings, carpets and | [A119] Canvas and related products 190302 0.02% 0.02% 0.03%
improvement other floor coverings

Grocery Food [A12] Vegetables 20501 0.71% 0.43% 0.72%
Home Furniture & furnishings, carpets and | [A120] Pleating and stitching 190303 0.04% 0.03% 0.06%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A121] Automotive and apparel trimmings 190304 0.11% 0.10% 0.16%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A122] Schiffli machine embroideries 190305 0.00% 0.00% 0.00%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A123] Fabricated textile products, n.e.c. 190306 0.12% 0.11% 0.18%
improvement other floor coverings

Other Other [A133] Mobile homes 200703 0.04% 0.03% 0.05%
Home DIY materials [A136] Wood products, n.e.c. 200903 0.01% 0.01% 0.02%
improvement

PRODUCT | wrrowmic e,
SUSTAINABILITY PERFORMANCE . . .
FORUM | or rropucts An initial assessment of the environmental impact of grocery p roducts 61




Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure

Home Furniture & furnishings, carpets and | [A139] Wood household furniture, except upholstered 220101 0.27% 0.25% 0.45%
improvement other floor coverings

Grocery Food [A14] Miscellaneous crops 20503 0.00% 0.00% 0.00%
Home Furniture & furnishings, carpets and | [A140] Household furniture, n.e.c. 220102 0.02% 0.02% 0.02%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A141] Wood television and radio cabinets 220103 0.00% 0.00% 0.00%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A142] Upholstered household furniture 220200 0.22% 0.19% 0.31%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A143] Metal household furniture 220300 0.08% 0.07% 0.09%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A144] Mattresses and bedsprings 220400 0.13% 0.11% 0.17%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A145] Wood office furniture 230100 0.09% 0.09% 0.14%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A148] Wood partitions and fixtures 230400 0.12% 0.11% 0.19%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A149] Partitions and fixtures, except wood 230500 0.27% 0.23% 0.26%
improvement other floor coverings

Grocery Food [A15] Oil bearing crops 20600 0.01% 0.01% 0.01%
Home Furniture & furnishings, carpets and | [A150] Drapery hardware and window blinds and shades 230600 0.06% 0.06% 0.09%
improvement other floor coverings

Home Furniture & furnishings, carpets and | [A151] Furniture and fixtures, n.e.c. 230700 0.08% 0.07% 0.17%
improvement other floor coverings

Other Newspapers, books and stationery [A153] Envelopes 240400 0.01% 0.01% 0.01%
Grocery Personal care [A154] Sanitary paper products 240500 0.29% 0.27% 0.31%
Other Newspapers, books and stationery [A155] Paper coating and glazing 240701 0.02% 0.02% 0.02%
Other Newspapers, books and stationery [A156] Bags, except textile 240702 0.05% 0.05% 0.05%
Other Newspapers, books and stationery [A158] Stationery, tablets, and related products 240705 0.01% 0.01% 0.01%
Other Newspapers, books andstationery [A159] Converted paper products, n.e.c. 240706 0.04% 0.03% 0.03%
Grocery Food [A16] Greenhouse and nursery products 20702 0.15% 0.18% 0.49%
Other Newspapers, books and stationery [A161] Paperboard containers and boxes 250000 0.01% 0.01% 0.01%
Other Newspapers, books and stationery [A162] Newspapers 260100 0.17% 0.17% 0.41%
Other Newspapers, books and stationery [A163] Periodicals 260200 0.19% 0.17% 0.39%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure

Other Newspapers, books and stationery [A164] Book publishing 260301 0.23% 0.21% 0.51%
Other Newspapers, books and stationery [A166] Miscellaneous publishing 260400 0.02% 0.02% 0.05%
Other Newspapers, books and stationery [A167] Commercial printing 260501 0.01% 0.01% 0.01%
Other Newspapers, books and stationery [A169] Blankbooks, looseleaf binders and devices 260602 0.01% 0.01% 0.01%
Home DIY materials [A17] Forestry products 30001 0.18% 0.16% 0.27%
improvement

Other Newspapers, books and stationery [A170] Greeting cards 260700 0.03% 0.03% 0.06%
Other Garden chemicals [A175] Nitrogenous and phosphatic fertilizers 270201 0.11% 0.32% 0.08%
Home Garden chemicals [A176] (Household use of) pesticides and agricultural chemicals, | 270300 0.44% 0.57% 0.48%
improvement n.e.c.

Other Garden chemicals [A177] Gum and wood chemicals 270401 0.08% 0.08% 0.07%
Other Newspapers, books and stationery [A178] Adhesives and sealants 270402 0.02% 0.02% 0.01%
Grocery Food [A18] Commercial fishing 30002 0.15% 0.17% 0.23%
Home DIY materials [A182] Chemicals and chemical preparations, n.e.c. 270406 0.04% 0.05% 0.03%
improvement

Grocery Medical drugs & equipment [A187] Drugs 290100 0.75% 0.71% 0.97%
Grocery Personal care [A188] Soap and other detergents 290201 0.21% 0.27% 0.24%
Home DIY materials [A189] Polishes and sanitation goods 290202 0.03% 0.04% 0.04%
improvement

Other Other [A19] Agricultural, forestry, and fishery services 40001 0.01% 0.02% 0.01%
Grocery Personal care [A191] Toilet preparations 290300 0.31% 0.37% 0.50%
Home DIY materials [A192] Paints and allied products 300000 0.01% 0.01% 0.01%
improvement

Other Other [A194] Lubricating oils and greases 310102 0.04% 0.19% 0.04%
Home DIY materials [A195] Products of petroleum and coal, n.e.c. 310103 0.00% 0.00% 0.00%
improvement

Apparel Footwear [A199] Rubber and plastics footwear 320200 0.06% 0.06% 0.07%
Grocery Food [A2] Poultry and eggs 10200 0.48% 0.34% 0.27%
Home Glass, tableware & utensils [A200] Fabricated rubber products, n.e.c. 320300 0.05% 0.06% 0.06%
improvement

Home Glass, tableware & utensils [A201] Miscellaneous plastics products, n.e.c. 320400 0.27% 0.28% 0.26%
improvement
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Apparel Accessories [A202] Rubber and plastics hose and belting 320500 0.01% 0.01% 0.01%
Home Glass, tableware & utensils [A203] Gaskets, packing, and sealing devices 320600 0.00% 0.00% 0.01%
improvement
Apparel Footwear [A205] Boot and shoe cut stock and findings 340100 0.00% 0.00% 0.00%
Apparel Footwear [A206] Shoes, except rubber 340201 0.20% 0.15% 0.14%
Apparel Footwear [A207] House slippers 340202 0.01% 0.00% 0.01%
Apparel Accessories [A208] Leather gloves and mittens 340301 0.01% 0.00% 0.00%
Apparel Accessories [A209] Luggage 340302 0.04% 0.04% 0.05%
Apparel Accessories [A210] Women's handbags and purses 340303 0.01% 0.01% 0.01%
Apparel Accessories [A211] Personal leather goods, n.e.c. 340304 0.01% 0.01% 0.01%
Apparel Accessories [A212] Leather goods, n.e.c. 340305 0.01% 0.01% 0.01%
Home Glass, tableware & utensils [A213] Glass and glass products, except containers 350100 0.07% 0.07% 0.07%
improvement
Home Glass, tableware & utensils [A214] Glass containers 350200 0.01% 0.01% 0.01%
improvement
Home Glass, tableware & utensils [A221] Vitreous china table and kitchenware 360701 0.00% 0.00% 0.00%
improvement
Home Glass, tableware & utensils [A222] Fine earthenware table and kitchenware 360702 0.00% 0.00% 0.00%
improvement
Home Glass, tableware & utensils [A224] Pottery products, n.e.c. 360900 0.01% 0.02% 0.02%
improvement
Home DIY materials [A226] Concrete products, except block and brick 361100 0.00% 0.00% 0.00%
improvement
Home DIY materials [A230] Cut stone and stone products 361500 0.00% 0.00% 0.00%
improvement
Home DIY materials [A231] Abrasive products 361600 0.00% 0.00% 0.00%
improvement
Home DIY materials [A233] Minerals, ground or treated 361900 0.00% 0.00% 0.00%
improvement
Home DIY materials [A236] Nonmetallic mineral products, n.e.c. 362200 0.00% 0.00% 0.00%
improvement
Home DIY materials [A239] Steel wiredrawing and steel nails and spikes 370103 0.00% 0.00% 0.00%
improvement
Other Other [A24] Coal 70000 0.00% 0.01% 0.00%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Home DIY materials [A243] Primary metal products, n.e.c. 370402 0.00% 0.00% 0.00%
improvement
Other Other [A25] Crude petroleum and natural gas 80001 0.15% 0.45% 0.07%
Home DIY materials [A250] Nonferrous wiredrawing and insulating 381000 0.00% 0.00% 0.00%
improvement
Home Household EUPs [A257] (Household heating with) heating equipment, except 400300 4.73% 18.70% 2.32%
improvement electric and warm a furnaces
Home DIY materials [A263] Prefabricated metal buildings and components 400901 0.00% 0.00% 0.00%
improvement
Home DIY materials [A265] Screw machine products, bolts, etc. 410100 0.00% 0.00% 0.00%
improvement
Home DIY materials [A267] Crowns and closures 410202 0.00% 0.00% 0.00%
improvement
Home DIY materials [A268] Metal stampings, n.e.c. 410203 0.02% 0.01% 0.02%
improvement
Home Glass, tableware & utensils [A269] Cutlery 420100 0.01% 0.01% 0.02%
improvement
Home Other household tools and [A270] Hand and edge tools, except machine tools and 420201 0.01% 0.01% 0.02%
improvement equipment (non-EUP) handsaws
Home Other household tools and [A271] Saw blades and handsaws 420202 0.00% 0.00% 0.01%
improvement equipment (non-EUP)
Home Other household tools and [A272] Hardware, n.e.c. 420300 0.00% 0.00% 0.00%
improvement equipment (non-EUP)
Home DIY materials [A275] Miscellaneous fabricated wire products 420500 0.00% 0.00% 0.00%
improvement
Home DIY materials [A276] Steel springs, except wire 420700 0.00% 0.00% 0.00%
improvement
Home DIY materials [A277] Pipe, valves, and pipe fittings 420800 0.02% 0.01% 0.02%
improvement
Home DIY materials [A278] Metal foil and leaf 421000 0.01% 0.01% 0.01%
improvement
Home DIY materials [A279] Fabricated metal products, n.e.c. 421100 0.01% 0.01% 0.01%
improvement
Home Household EUPs [A281] Internal combustion engines, n.e.c. 430200 0.01% 0.01% 0.02%
improvement
Home Household EUPs [A283] Lawn and garden equipment 440002 0.03% 0.02% 0.03%
improvement
Home Household EUPs [A294] Power-driven handtools 470401 0.01% 0.01% 0.02%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
improvement
Home Garden chemicals [A30] Chemical and fertilizer minerals 100000 0.00% 0.00% 0.00%
improvement
Home Household EUPs [A307] Blowers and fans 490300 0.02% 0.02% 0.03%
improvement
Residential Residential [A31] New residential 1 unit structures, nonfarm 110101 3.19% 2.67% 5.92%
construction
Home Glass, tableware & utensils [A314] Scales and balances, except laboratory 500300 0.01% 0.01% 0.02%
improvement
Other Household EUPs [A316] Calculating and accounting machines 510102 0.01% 0.00% 0.02%
Home Household EUPs [A317] (use of) Electronic computers 510103 0.24% 0.17% 0.55%
improvement
Home Household EUPs [A318] (use of) Computer peripheral equipment 510104 0.18% 0.13% 0.40%
improvement
Other Household EUPs [A319] Office machines, n.e.c. 510400 0.01% 0.00% 0.02%
Residential New residential [A32] New residential 2-4 unit structures, nonfarm 110102 0.10% 0.06% 0.14%
construction
Residential New additions & alterations [A33] New additions & alterations, nonfarm, construction 110105 1.82% 1.49% 2.95%
construction
Home Household EUPs [A331] (use of) Household cooking equipment 540100 1.00% 1.07% 0.55%
improvement
Home Household EUPs [A332] (use of) Household refrigerators and freezers 540200 1.77% 1.17% 0.86%
improvement
Home Household EUPs [A333] (Washing with) household laundry equipment 540300 2.37% 1.64% 1.27%
improvement
Home Household EUPs [A334] (use of) Electric housewares and fans 540400 0.20% 0.15% 0.13%
improvement
Home Household EUPs [A335] (use of) Household vacuum cleaners 540500 0.23% 0.17% 0.16%
improvement
Home Household EUPs [A336] (use of) Household appliances, n.e.c. 540700 0.95% 0.78% 0.88%
improvement
Home Household EUPs [A337] (use of) Electric lamp bulbs and tubes 550100 1.23% 0.80% 0.55%
improvement
Home Household EUPs [A338] Lighting fixtures and equipment 550200 0.02% 0.02% 0.02%
improvement
Home Other household tools and [A339] Wiring devices 550300 0.00% 0.00% 0.00%
improvement equipment (non-EUP)
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure

Residential New residential [A34] New residential garden and high-rise apartments 110108 0.66% 0.45% 1.12%

construction construction

Home Household EUPs [A340] (use of) Household audio and video equipment 560100 1.15% 0.76% 0.69%

improvement

Other Audio-visual, photographic and [A341] Prerecorded records and tapes 560200 0.01% 0.01% 0.03%
information processing equipment

Other Other [A342] (use of) Telephone and telegraph apparatus 560300 0.10% 0.07% 0.11%

Other Other [A343] (use of) Communication equipment 560500 0.11% 0.07% 0.11%

Other Audic-visual, photographic and [A346] Other electronic components 570300 0.00% 0.00% 0.00%
information processing equipment

Home Other household tools and [A347] Storage batteries 580100 0.02% 0.02% 0.03%

improvement equipment (non-EUP)

Home Other household tools and [A348] Primary batteries, dry and wet 580200 0.02% 0.02% 0.03%

improvement equipment (non-EUP)

Other Highways & bridges [A35] New highways, bridges, and other horizontal construction 110400 0.01% 0.02% 0.02%

Other Audio-visual, photographic and [A350] Magnetic and optical recording media 580600 0.01% 0.01% 0.01%
information processing equipment

Other Other [A352] Truck and bus bodies 590100 0.13% 0.10% 0.15%

Other Other [A353] Truck trailers 590200 0.03% 0.03% 0.03%

Other Other [A354] (Driving with) motor vehicles and passenger car bodies 590301 15.00% 15.40% 8.76%

Other Other [A356] Aircraft 600100 0.06% 0.05% 0.12%

Other Other [A357] Aircraft and missile engines and engine parts 600200 0.01% 0.01% 0.03%

Other Other [A359] Ship building and repairing 610100 0.01% 0.01% 0.01%

Residential New residential [A36] New farm residential construction 110501 0.08% 0.07% 0.15%

construction

Other Other [A360] Boat building and repairing 610200 0.03% 0.02% 0.03%

Other Other [A362] Motorcycles, bicycles, and parts 610500 0.14% 0.11% 0.21%

Other Other [A363] Travel trailers and campers 610601 0.01% 0.01% 0.01%

Other Other [A364] Motor homes 610603 0.01% 0.01% 0.02%

Other Other [A365] Transportation equipment, n.e.c. 610700 0.01% 0.01% 0.02%

Other Other [A366] Search and navigation equipment 620101 0.14% 0.11% 0.39%

Other Other [A373] Watches, clocks, watchcases, and parts 620700 0.00% 0.00% 0.01%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Home Other household tools and [A377] Instruments to measure electricity 621100 0.07% 0.06% 0.16%
improvement equipment (non-EUP)
Grocery Medical drugs & equipment [A378] Ophthalmic goods 630200 0.09% 0.09% 0.21%
Other Audio-visual, photographic and [A379] Photographic equipment and supplies 630300 0.06% 0.06% 0.14%
information processing equipment
Other Other [A380] Jewelry, precious metal 640101 0.04% 0.04% 0.06%
Other Other [A381] Jewelers' materials and lapidary work 640102 0.02% 0.01% 0.04%
Other Other [A382] Silverware and plated ware 640104 0.00% 0.00% 0.00%
Other Other [A383] Costume jewelry 640105 0.01% 0.01% 0.02%
Other Other major durables for recreation | [A384] Musical instruments 640200 0.01% 0.01% 0.04%
and culture
Other Other recreational equipment [A385] Games, toys, and children's vehicles 640301 0.07% 0.07% 0.10%
Other Other recreational equipment [A386] Dolls and stuffed toys 640302 0.01% 0.01% 0.02%
Other Other recreational equipment [A387] Sporting and athletic goods, n.e.c. 640400 0.06% 0.05% 0.10%
Other Newspapers, books and stationery [A388] Pens, mechanical pencils, and parts 640501 0.01% 0.01% 0.01%
Other Newspapers, books and stationery [A389] Lead pencils and art goods 640502 0.01% 0.01% 0.01%
Other Newspapers, books and stationery [A390] Marking devices 640503 0.00% 0.00% 0.00%
Other Newspapers, books and stationery [A391] Carbon paper and inked ribbons 640504 0.00% 0.00% 0.00%
Other Newspapers, books and stationery [A392] Fasteners, buttons, needles, and pins 640700 0.00% 0.00% 0.00%
Grocery Household cleaning & other non- [A393] Non-durable household goods 640800 0.52% 0.47% 0.72%
durable
Other Newspapers, books and stationery [A396] Signs and advertising specialties 641100 0.03% 0.03% 0.07%
Other Other [A398] Railroads and related services 650100 0.29% 0.37% 0.39%
Other Other [A399] Local and suburban transit and interurban highway 650200 0.44% 1.07% 0.67%
passenger transportation
Grocery Food [A4] Miscellaneous livestock 10302 0.34% 0.22% 0.15%
Other Other [A400] Trucking and courier services, except air 650301 0.04% 0.05% 0.05%
Other Other [A401] Warehousing and storage 650302 0.00% 0.00% 0.01%
Other Other [A402] Water transportation 650400 0.08% 0.05% 0.07%
Other Other [A403] Air transportation 650500 0.32% 0.65% 0.37%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Other Other [A406] Arrangement of passenger transportation 650702 0.00% 0.00% 0.01%
Other Other [A407] Telephone, telgraph communications, and 660100 1.34% 1.06% 3.58%
communications services n.e.c.
Other Other [A408] Cable and other pay television services 660200 0.24% 0.18% 0.48%
Other Other [A409] Radio and TV broadcasting 670000 0.03% 0.02% 0.06%
Other Other [A413] Water supply and sewerage systems 680301 0.67% 0.73% 0.83%
Other Other [A416] Banking 700100 0.05% 0.04% 0.20%
Other Other [A417] Credit agencies other than banks 700200 0.01% 0.01% 0.05%
Other Other [A418] Security and commodity brokers 700300 0.04% 0.03% 0.15%
Other Other [A419] Insurance carriers 700400 1.13% 0.94% 4.73%
Other Other [A42] Maintenance and repair of farm and nonfarm residential 120101 0.69% 0.75% 1.41%
structures
Other Other [A422] Real estate agents, managers, operators, and lessors 710201 0.41% 0.34% 0.66%
Other Other [A424] Hotels 720101 0.57% 0.49% 0.95%
Other Other [A425] Other lodging places 720102 0.42% 0.33% 0.44%
Other Other [A426] Laundry, cleaning, garment services, and shoe repair 720201 0.27% 0.35% 0.37%
Other Other [A427] Funeral service and crematories 720202 0.01% 0.02% 0.03%
Other Other [A428] Portrait photographic studios, and other miscellaneous 720203 0.29% 0.29% 0.48%
personal services
Other Other [A429] Electrical repair shops 720204 0.14% 0.14% 0.28%
Other Other [A430] Watch, clock, jewelry, and furniture repair 720205 0.13% 0.14% 0.21%
Other Other [A431] Beauty and barber shops 720300 1.16% 1.11% 1.41%
Other Other [A432] Miscellaneous repair shops 730101 0.04% 0.05% 0.09%
Other Other [A433] Services to dwellings and other buildings 730102 0.02% 0.02% 0.05%
Other Other [A434] Personnel supply services 730103 0.00% 0.00% 0.01%
Other Other [A436] Detective and protective services 730106 0.00% 0.00% 0.01%
Other Other [A437] Miscellaneous equipment rental and leasing 730107 0.24% 0.25% 0.36%
Other Other [A438] Photofinishing labs and commercial photography 730108 0.03% 0.03% 0.07%
Other Other [A439] Other business services 730109 0.23% 0.30% 0.54%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Other Other [A442] Advertising 730200 0.00% 0.00% 0.00%
Other Other [A443] Legal services 730301 0.05% 0.05% 0.16%
Other Other [A444] Engineering, architectural, and surveying services 730302 0.03% 0.03% 0.06%
Other Other [A445] Accounting, auditing and bookkeeping, and 730303 0.00% 0.00% 0.00%
miscellaneous services, n.e.c.
Other Other [A446] Eating and drinking places 740000 8.08% 6.17% 8.23%
Other Other [A447] Automotive rental and leasing, without drivers 750001 0.56% 0.49% 0.75%
Other Other [A448] Automotive repair shops and services 750002 1.22% 1.15% 2.06%
Other Other [A449] Automobile parking and car washes 750003 0.09% 0.09% 0.22%
Other Other [A450] Motion picture services and theaters 760101 0.07% 0.06% 0.15%
Other Other [A451] Video tape rental 760102 0.07% 0.05% 0.13%
Other Other [A452] Theatrical producers (except motion picture), bands, 760201 0.06% 0.05% 0.13%
orchestras and entertainers
Other Other [A453] Bowling centers 760202 0.01% 0.01% 0.02%
Other Other [A454] Professional sports clubs and promoters 760203 0.02% 0.01% 0.05%
Other Other [A455] Racing, including track operation 760204 0.03% 0.03% 0.07%
Other Other [A456] Physical fitness facilities and membership sports and 760205 0.12% 0.11% 0.23%
recreation clubs
Other Other [A457] Other amusement and recreation services 760206 0.91% 0.78% 2.16%
Other Other [A458] Doctors and dentists 770100 0.44% 0.42% 2.01%
Other Other [A459] Hospitals 770200 0.17% 0.16% 0.24%
Other Other [A460] Nursing and personal care facilities 770301 0.11% 0.10% 0.25%
Other Other [A461] Other medical and health services 770303 0.13% 0.15% 0.46%
Other Other [A462] Veterinary services 770304 0.04% 0.03% 0.05%
Other Other [A464] Elementary and secondary schools 770401 0.11% 0.09% 0.28%
Other Other [A465] Colleges, universities, and professional schools 770402 0.27% 0.23% 0.78%
Other Other [A466] Private libraries, vocational schools, and educational 770403 0.08% 0.08% 0.25%
services, n.e.c.
Other Other [A467] Business associations and professional membership 770501 0.01% 0.01% 0.01%
organizations
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Other Other [A468] Labor organizations, civic, social, and fraternal 770502 0.03% 0.03% 0.06%
associations
Other Other [A469] Religious organizations 770503 0.03% 0.02% 0.11%
Other Other [A470] Other membership organizations 770504 0.06% 0.05% 0.08%
Other Other [A471] Job training and related services 770600 0.03% 0.03% 0.07%
Other Other [A472] Child day care services 770700 0.04% 0.04% 0.08%
Other Other [A473] Residential care 770800 0.04% 0.03% 0.07%
Other Other [A474] Social services, n.e.c. 770900 0.13% 0.13% 0.17%
Other Other [A475] Postal Service 780100 0.58% 0.66% 0.25%
Other Other recreational equipment [A49] Small arms 130500 0.01% 0.01% 0.01%
Other Other recreational equipment [A50] Small arms ammunition 130600 0.01% 0.01% 0.01%
Grocery Food [A52] Meat packing plants 140101 5.54% 3.01% 1.98%
Grocery Food [A53] Sausages and other prepared meat products 140102 2.52% 1.42% 0.83%
Grocery Food [A54] Poultry slaughtering and processing 140105 3.93% 2.53% 1.63%
Grocery Food [A55] Creamery butter 140200 0.15% 0.11% 0.08%
Grocery Food [A56] Natural, processed, and imitation cheese 140300 2.11% 1.47% 0.87%
Grocery Food [A57] Dry, condensed, and evaporated dairy products 140400 0.56% 0.41% 0.33%
Grocery Food [A58] Ice cream and frozen desserts 140500 0.15% 0.12% 0.08%
Grocery Food [A59] Fluid milk 140600 2.38% 1.72% 1.09%
Grocery Food [A60] Canned and cured fish and seafoods 140700 0.35% 0.33% 0.27%
Grocery Food [A61] Canned specialties 140800 0.09% 0.07% 0.08%
Grocery Food [A62] Canned fruits, vegetables, preserves, jams, and jellies 140900 0.38% 0.31% 0.30%
Grocery Food [A63] Dehydrated fruits, vegetables, and soups 141000 0.13% 0.12% 0.10%
Grocery Food [A64] Pickles, sauces, and salad dressings 141100 0.08% 0.06% 0.07%
Grocery Food [A65] Prepared fresh or frozen fish and seafoods 141200 0.57% 0.49% 0.37%
Grocery Food [A66] Frozen fruits, fruit juices, and vegetables 141301 0.75% 0.61% 0.48%
Grocery Food [A67] Frozen specialties, n.e.c. 141302 0.24% 0.17% 0.15%
Grocery Food [A68] Flour and other grain mill products 141401 0.08% 0.07% 0.05%
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Sector Sub-sector Product name CEDA % of Global % of % of EU
code Warming Abiotic household
Potential Depletion expenditure
Grocery Food [A69] Cereal breakfast foods 141402 0.49% 0.42% 0.37%
Grocery Pet products [A7] Feed grains 20202 0.02% 0.02% 0.02%
Grocery Food [A70] Prepared flour mixes and doughs 141403 0.41% 0.33% 0.24%
Grocery Pet products [A71] Dog and cat food 141501 0.39% 0.32% 0.23%
Grocery Pet products [A72] Prepared feeds, n.e.c. 141502 0.10% 0.07% 0.05%
Grocery Food [A75] Bread, cake, and related products 141801 0.89% 0.75% 1.09%
Grocery Food [A76] Cookies and crackers 141802 0.40% 0.35% 0.42%
Grocery Food [A77] Frozen bakery products, except bread 141803 0.22% 0.18% 0.14%
Grocery Food [A78] Sugar 141900 0.13% 0.11% 0.07%
Grocery Food [A79] Chocolate and cocoa products 142002 0.03% 0.03% 0.02%
Grocery Food [A80] Salted and roasted nuts and seeds 142004 0.05% 0.03% 0.03%
Grocery Food [A81] Candy and other confectionery products 142005 0.49% 0.43% 0.42%
Grocery Alcoholic beverages [A82] Malt beverages 142101 0.30% 0.27% 0.40%
Grocery Alcoholic beverages [A84] Wines, brandy, and brandy spirits 142103 0.56% 0.50% 0.62%
Grocery Alcoholic beverages [A85] Distilled and blended liquors 142104 0.08% 0.08% 0.16%
Grocery Non-alcoholic beverages [A86] Bottled and canned soft drinks 142200 0.91% 0.79% 0.73%
Grocery Non-alcoholic beverages [A87] Flavoring extracts and flavoring syrups, n.e.c. 142300 0.08% 0.08% 0.12%
Grocery Non-alcoholic beverages [A92] Roasted coffee 142800 0.71% 0.62% 0.44%
Grocery Food [A93] Edible fats and oils, n.e.c. 142900 1.29% 0.88% 0.65%
Grocery Food [A94] Manufactured ice 143000 0.00% 0.00% 0.01%
Grocery Food [A95] Macaroni, spaghetti, vermicelli, and noodles 143100 0.07% 0.06% 0.05%
Grocery Food [A96] Potato chips and similar snacks 143201 0.53% 0.45% 0.51%
Grocery Food [A97] Food preparations, n.e.c. 143202 0.26% 0.22% 0.21%
Other Tobacco [A98] Cigarettes 150101 0.74% 0.68% 1.38%
Other Tobacco [A99] Cigars 150102 0.03% 0.03% 0.05%
Table A3 -1 Summary of EIPRO data
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Retail sales volume data were sourced for 230 food and drink, personal care and household
products sold in the UK. The preferred data year was 2010 (see Appendix 2).

Product-specific carbon footprint data were sought for all 230 grocery products, to be
multiplied by the sales volume and thus estimate market-wide GHG emissions. In total 1,887
data points were found for 191 of these products. However, this data set comprised a variety
of system boundaries: cradle-to-farm gate, cradle-to-RDC, cradleto-retail and cradle-to-
grave. To provide a complete data set with consistent boundaries, only cradle-to-retail data
were used in the main analysis presented in the table below. In total, 684 data points
describe the cradle-to-retail carbon footprint of 174 grocery products.

Where possible, suitable proxies were used for products where no data could be found (e.g.
data for shampoo was used as a proxy for conditioner) and, for a small number of products
sold in quantities <30 million kg per year, a conservative GHG emission factor

(5 kg CO,elkg) was used*'. With the addition of proxy data, a total of 727 data points were
cradle-to-retail, covering 217 of the 230 grocery products. The remaining 13 products that
are not represented in this study are:

A Air fresheners;

Cosmetic tissues;

Face makeup;

Facial care;

General purpose cleaners;
Hand care;

Lip make-up;

Mouthwash;

Other OTC healthcare products;
Processed snacks;

Styling agents;

Suncare; and

Toilet care.
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Table A4-1 below shows the complete ranking of all 217 grocery products contributing to
annual cradle-to-retail greenhouse gas emissions. The table describes the number of carbon
footprint data points collated for each product, and the predominant source of those data. It
also provides the sales volume (for the year 2010). Each carbon footprint data point was
multiplied by the sales volume to estimate the total cradle -to-retail GHG emissions for each
product. In many cases this provided a range of estimates, and this range is described in the
table by the minimum, lo wer quartile, median, upper quartile and maximum values for each
grocery product. The median value was used as representative to estimate the total GHG
emissions of all products (82 Mt CO,e), to rank the products, and to calculate the cumulative
contribution of each product to total emissions. Rank and cumulative contribution is given in
Table A4-1.

“I products sold in quantities below 30 million kg per year represents less than 0.1% of total mass of grocery products sold
(~46,000 million kg per year). Therefore it was thought acceptable to use an estimated GHG emission factor in the absence of
suitable data or proxy data.

PRODUCT | 'MPROVING THE

ENVIRONMENTAL
SUSTAINABILITY | oo b MANCE

FORUM | oF probucts An initial assessment of the environmental impact of grocery products 73



Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data Do
Product name footprint source Volume ol = | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 (04
Liquid milk 17 Peer reviewed journal 5186 1.90 | 5.19 | 6.07 | 6.74 | 11.75 7% 12% 1
Beef, fresh 23 Academic research 291 291 | 431 | 5.12 | 837 | 11.67 14% 12% 2
Cheese 12 Peer reviewed journal 387 1.61 | 297 | 341 | 3.79 | 4.64 18% 13% 3
Red meat, frozen 2 Industry research 149 1.74 | 2.02 | 231 | 260 | 2.89 21% 13% 4
Equal data points from
Coffee 3 Defra, eco-label and peer 66 0.83 | 150 | 2.18 | 2.33 | 2.47 24% 14% 5
reviewed journal
Pre-packed Equal data points from
P . 2 academic research and 488 171 | 193 | 2.15 | 2.37 | 2.59 26% 15% 6
sandwiches
other corporate research
Equal data points from
Bread & rolls 4 Defra and peer reviewed 2769 2.02 | 2.06 | 2.09 | 2.34 | 3.05 29% 21% 7
journal
Chilled ready meals 15 Defra 137 0.28 | 093 | 2.01 | 284 | 825 31% 21% 8
Light wines 4 Academic research 882 0.88 | 1.54 | 1.85 | 2.09 | 2.56 34% 23% 9
Dog food 1 Other corporate research 802 176 | 1.76 | 1.76 | 1.76 | 1.76 36% 25% 10
Poultry, fresh 16 Academic research 435 1.13 |1 1.34 | 166 | 1.83 | 3.00 38% 26% 11
Lamb, fresh 20 Industry research 92 093120159 | 219 | 359 40% 26% 12
Juices 11 Academic research 1481 0.44 | 1.12 | 1.47 | 148 | 2.81 42% 29% 13
Butter 8 Peer reviewed journal 172 0.17 | 1.28 | 1.46 | 1.69 | 2.06 43% 30% 14
(_Zhllled 14 Academic research 229 044|091 | 137|158 | 1.73 45% 30% 15
fish/seafood
Equal data points from
Cakes & pastries 3 eco-label, academic 516 047 | 091 | 1.34 | 1.39 | 1.44 47% 31% 16
research and peer
reviewed journal
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data _—
Product name footprint source Volume ol = | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 (04
Toilet papers 9 Ecolabel 737 0.89 | 096 |1.30 | 197 | 2.01 48% 33% 17
Morning goods 1 Ecolabel 332 1291129129 |129| 1.29 50% 34% 18
Lager 5 Eco-label 1563 105|125 | 127|172 | 219 52% 37% 19
Canned Equal data points from
. 2 eco-label and academic 277 086 |1.04 (121|139 | 157 53% 38% 20
fish/seafood
research
Cat food 1 Other corporate research 534 117 | 117 | 1.17 | 1.17 | 1.17 54% 39% 21
Deli food Academic research 236 0.78 | 0.87 | 1.16 | 1.85 | 2.28 56% 39% 22
Biscuits (sweet) 4 Defra 480 0.72 | 099 | 1.14 | 1.20 | 1.20 57% 41% 23
Pork, fresh 18 Academic research 172 0.62 | 095 |1.08 | 1.17 | 1.70 59% 41% 24
Chocolate 5 Academic research 589 0.44 | 0.53 | 1.06 | 1.59 | 2.00 60% 42% 25
Banana 6 Academic research 974 0.44 | 059 | 098 | 1.24 | 1.30 61% 44% 26
Tomatoes 16 Defra 477 0.08 | 0.59 | 0.93 | 1.56 | 8.30 62% 45% 27
Eggs 13 Defra 314 0.41 | 053|092 | 138 | 1.73 63% 46% 28
Frozen Equal data points from
) 2 academic research and 170 0.65|0.76 | 0.88 | 0.99 | 1.11 65% 47% 29
fish/seafood
WRAP
Carbonates 5 WRAP 2960 0.64 | 0.71 | 0.86 | 0.89 | 1.62 66% 53% 30
Yogurt 8 Industry research 479 0.52 | 0.60 | 0.86 | 0.97 | 2.16 67% 54% 31
Sweet peppers 3 Academic research 132 005|041 (078|101 | 1.24 68% 54% 32
sugar 4 Academic research 252 0.60 | 0.66 | 0.74 | 0.85 | 0.97 69% 55% 33
confectionery
Canned vegetables 3 Eco-label 560 0.62 | 0.68 | 0.73 | 1.63 | 2.52 69% 56% 34
Frozen ready meals 1 Provided by PSF member 137 0.64 | 0.64 | 0.64 | 0.64 | 0.64 70% 57% 35
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Annual GHG emissions (Mt

COse
No. of carbon . Annual Sales ) Cumulative GHG Cumulative
. Predominant data S
Product name footprint source Volume Lol ¢ | oo contribution sales volume Rank
data points (Million kg) % %'g % §'§ § (based on median) contribution
_IS, s :)8
Equal data points from
Cider/perry 2 academic research and 521 0.57 | 0.59 | 0.60 | 0.61 | 0.63 71% 58% 36
WRAP
Canned meat Equal data points from
2 academic research and 88 0.27 | 0.42 | 0.58 | 0.73 | 0.88 72% 58% 37
products
eco-label
Equal data points from
Canned soup 2 academic research and 174 0.40 | 0.49 | 0.57 | 0.66 | 0.75 72% 58% 38
peer reviewed journal
Equal data points from
Ice cream (litres) 2 industry research and peer 312 0.20 | 0.36 | 0.53 | 0.69 | 0.85 73% 59% 39
reviewed journal
Potatoes 20 Defra 1925 0.23 | 0.37 | 0.52 | 0.74 | 2.91 74% 63% 40
Equal data points from
Spirits 2 academic research and 215 0.48 | 0.50 | 0.51 | 0.52 | 0.54 74% 64% 41
WRAP
Kitchen roll 2 Ecolabel 231 0.48 | 0.49 | 0.50 | 0.52 | 0.53 75% 64% 42
Frozen pizza 2 Ecolabel 110 0.37 | 0.42 | 047 | 0.52 | 0.57 76% 65% 43
Deodorants 1 Ecolabel 91 0.45 | 0.45 | 0.45 | 045 | 0.45 76% 65% 44
Dishwashing 2 Ecolabel 165 0.21 | 0.33 | 0.45 | 0.57 | 0.70 77% 65% 45
products
Equal data points from
Cucumbers 6 academic research and 190 0.07 | 0.25 | 0.44 | 0.70 | 0.83 7% 66% 46
peer reviewed journal
Equal data points from
Prepared salads 4 academic research and 122 0.05 | 031|043 | 051 | 0.67 78% 66% a7
peer reviewed journal
Crisps 3 Academic research 178 0.39 | 041|042 | 043 | 0.45 78% 66% 48
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data _—
Product name footprint source Volume ol = | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 (04

Equal data points from
Margarine 2 academic research and 241 0.27 | 0.33 (039 | 045 | 0.51 79% 67% 49

peer reviewed journal
Cauliflowers 5 Academic research 189 0.06 | 0.07 | 0.37 | 0.42 | 0.45 79% 67% 50
Chilled pizza 2 Eco-label 85 0.29 | 0.33 | 0.37 | 0.40 | 0.44 80% 67% 51
Frozen desserts 1 Product category average 131 0.35|035|035|035| 0.35 80% 68% 52
Frozen potato Equal data points from

o ducts 2 academic research and 445 0.25 1 0.30 | 0.35 | 0.40 | 0.45 80% 69% 53
P provided by PSF member
her fiel .

Other field veg 10 Academic research 306 007 | 0.15 | 0.34 | 0.55 | 0.68 81% 69% 54
(excl. dried)
Cream 8 Industry research 92 0.04 | 0.23 | 0.34 | 0.46 | 0.70 81% 69% 55
Powder detergents 2 Ecolabel 111 0.26 | 0.30 | 0.33 | 0.36 | 0.40 82% 70% 56
Tea 5 Defra 80 0.07 | 0.07 | 0.33 | 0.33 | 0.91 82% 70% 57
Concentrates 5 Ecolabel 707 0.14 | 0.29 | 0.33 | 0.40 | 0.53 83% 71% 58
Rice 6 Academic research 141 0.06 | 0.23 | 0.32 | 0.47 | 0.95 83% 72% 59
Ezr;rl‘sed ready 1 Product category average 135 031 031|031 |031| 031 83% 72% 60

Equal data points from
Breakfast cereals 5 academic research and 343 0.04 | 0.13 031|034 | 155 84% 73% 61

eco-label

Equal data points from

Onions 7 academic researchand 721 0.10 | 0.28 | 0.30 | 0.35 | 0.43 84% 74% 62
Defra
Canned pasta &
noodles 1 Product category average 128 0.29 | 0.29 | 0.29 | 0.29 | 0.29 84% 75% 63
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
; Predominant data _—_—
Product name footprint source Volume Lol ¢ | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
S = 2 |5 - =

Melons 6 Academic research 188 0.21 | 0.26 | 0.29 | 0.29 | 0.33 85% 75% 64
Lettuce 3 Academic research 267 0.11 | 0.19 | 0.27 | 0.29 | 0.31 85% 76% 65
Pickled products 1 Defra 69 0.26 | 0.26 | 0.26 | 0.26 0.26 85% 76% 66
F k

rozen bakery 1 Product category average 04 025|025 | 025|025 | 025 86% 76% 67
products
D h
trggtg ews & 1 Product category average 115 025|025 | 025|025 | 025 86% 76% 68
Carrots 7 Academic research 715 0.10 | 0.20 | 0.25 | 0.34 | 1.03 86% 78% 69
Nappies 1 Eco-label 140 0.25 | 0.25 | 0.25 | 0.25 0.25 87% 78% 70
Crackers (savoury 1 Academic research 93 025 | 025|025 | 025 | 025 87% 78% 71
biscuits)
Bottled water 8 Industry research 1292 0.14 | 0.17 | 0.24 | 0.25 | 0.80 87% 81% 72
Chilled desserts 1 Academic research 148 0.24 | 0.24 | 0.24 | 0.24 | 0.24 88% 82% 73
Poultry, frozen 2 Academic research 94 0.21 | 0.22 | 0.23 | 0.23 | 0.24 88% 82% 74
Offal, fresh 1 Product category average 23 0.23 1 0.23 | 0.23 | 0.23 | 0.23 88% 82% 75
Other hot drinks 9 Defra 23 0.02 | 0.09 | 0.21 | 0.53 0.99 88% 82% 76
Canned fruit 1 Academic research 118 0.21 | 0.21 ]| 0.21 | 0.21 0.21 89% 82% 77
Baby Toiletries 1 Proxy 76 0.20 | 0.20 | 0.20 | 0.20 | 0.20 89% 82% 78
Dried 4 Ecolabel 152 012 | 017 | 0.19 | 0.24 | 0.37 89% 83% 79
pasta/noodles
Pineapples 3 Defra 145 0.19 | 0.19 | 0.19 | 0.22 0.26 89% 83% 80
Bath & shower 2 Eco-label 145 018 | 0.18 | 0.19 | 0.19 | 0.19 90% 83% 81
products
Flavoured milk 1 Eco-label 129 0.18 | 0.18 | 0.18 | 0.18 0.18 90% 84% 82
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Annual GHG emissions (Mt
CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data Do
Product name footprint source Volume ol = | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 (04

Equal data points from

Chilled Soup 2 academic research and 51 0.14 | 0.16 | 0.18 | 0.20 | 0.22 90% 84% 83
hotspot product category
average

Rodent food 1 Product category average 80 0.18 | 0.18 | 0.18 | 0.18 | 0.18 90% 84% 84
Mushrooms 3 Academic research 156 0.16 | 0.16 | 0.17 | 0.41 | 0.64 90% 84% 85
Liquid detergents 1 Eco-label 100 0.16 | 0.16 | 0.16 | 0.16 | 0.16 91% 85% 86

Equal data points from 0 o
Ales 2 WRAP and ecolabel 221 0.14 | 0.15 | 0.16 | 0.17 | 0.18 91% 85% 87
Frozen vegetables 6 Defra 284 0.03 | 0.11 | 0.15 | 0.25 | 2.67 91% 86% 88
Calabrese 1 Academic research 77 0.15| 0.15| 0.15 | 0.15 | 0.15 91% 86% 89
Insecticides 2 Industry research 23 0.11 | 0.13 | 0.15 | 0.16 | 0.18 91% 86% 90
Table sauces 1 Academic research 111 0.15| 0.15| 0.15 | 0.15 | 0.15 92% 86% 91
Apples 10 Academic research 665 0.05 | 0.08 | 0.15 | 0.27 | 0.60 92% 88% 92
Strawberries 4 Academic research 148 0.12 | 0.13 | 0.15 | 0.17 | 0.21 92% 88% 93
Indigestion 1 Proxy 27 013 | 0.13 | 0.13 | 0.13 | 0.13 92% 88% 94
preparations
Functional drinks 1 WRAP 445 0.13 | 0.13 | 0.13 | 0.13 | 0.13 92% 89% 95

Equal data points from
Jams & preserves 2 academic research and 66 0.05 | 0.09 | 0.13 | 0.17 | 0.21 92% 89% 96

peer reviewed journals
Bleach 1 Proxy 26 0.13 | 0.13 | 0.13 | 0.13 | 0.13 93% 89% 97
Eye make-up 1 Proxy 26 0.13 | 0.13 | 0.13 | 0.13 | 0.13 93% 89% 98
Viami

tamins and 1 Proxy 26 013|013 | 013|013 | 0.13 93% 89% 99
minerals
Toothbrushes 1 Proxy 26 0.13 | 0.13 | 0.13 | 0.13 | 0.13 93% 89% 100
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data Do
Product name footprint source Volume Lol ¢ | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 (04

Sanitary Pads 1 Proxy 25 0.13 | 0.13 | 0.13 | 0.13 | 0.13 93% 89% 101
S:ZEL:"’WO“W 1 Academic research 50 013 013|013 | 013 | 013 93% 90% 102
Cabbages 6 Academic research 249 0.05 | 0.07 | 0.12 | 0.12 | 0.16 94% 90% 103
Dips 1 Product category average 45 0.12 | 0.12 | 0.12 | 0.12 | 0.12 94% 90% 104
Toothpaste 1 Proxy 23 0.12 | 0.12 | 0.12 | 0.12 | 0.12 94% 90% 105
Medicated skin 1 Proxy 23 012 | 012|012 | 012 | 0.12 94% 90% 106
products
Laundry Bleach 1 Proxy 12 0.11 | 0.11 { 0.11 | 0.11 | 0.11 94% 90% 107
Male fragrances 1 Proxy 23 0.11 | 0.11 { 0.11 | 0.11 | 0.11 94% 90% 108
dorti:ig non-alcoholic 5 Ecolabel 105 0.05 | 0.06 | 0.11 | 0.15 | 0.20 94% 91% 109
First aid kits 1 Proxy 22 0.11 | 0.11 | 0.11 | 0.11 | 0.11 95% 91% 110
Tampons 1 Proxy 21 0.10 | 0.10 | 0.10 | 0.10 | 0.10 95% 91% 111
Fromage frais 1 Academic research 52 0.10 | 0.10 | 0.10 | 0.10 | ©0.10 95% 91% 112
Male Shaving 1 Proxy 21 0.10 | 0.10 | 0.10 | 0.10 | 0.10 95% 91% 113
Preparations

Equal data points from
Grapes 3 academic research, peer 244 0.10 [ 0.10 | 0.10 | 0.17 | 0.24 95% 92% 114

reviewed journals and

Defra

Equal data points from
Small oranges 2 academic research and 250 0.08 | 0.09 | 0.10 | 0.11 | 0.13 95% 92% 115

peer reviewed journals
Nail make-up 1 Proxy 20 0.10 | 0.10 | 0.10 | 0.10 | 0.10 95% 92% 116
Styling agents 1 Proxy 20 0.10 | 0.10 | 0.10 | 0.10 | 0.10 95% 92% 117
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data Do
Product name footprint source Volume ol = | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 o

Solid fats 1 Product category average 36 0.10 | 0.10 | 0.10 | 0.10 | 0.10 96% 92% 118
Savoury spreads 1 Product category average 44 0.10 | 0.10 | 0.10 | 0.10 | 0.10 96% 92% 119
Cereal bars 1 Product category average 43 0.09 | 0.09 | 0.09 | 0.09 | 0.09 96% 93% 120
Detergent tablets 1 Proxy 37 0.09 | 0.09 | 0.09 | 0.09 | 0.09 96% 93% 121
Hair colorants 1 Proxy 19 0.09 | 0.09 | 0.09 | 0.09 | 0.09 96% 93% 122
M -
fr(f:;ns“bs“t“tes’ 1 Product category average 34 0.09 | 0.09 | 0.09 | 0.09 | 0.0 96% 93% 123
R -drink

eady-to-drin 1 Product category average 59 0.09 | 0.09 | 0.09 | 0.09 | 0.0 96% 93% 124
(alcoholic)

Equal data points from
Household paper 4 industry research and eco- 58 0.05 | 0.07 | 0.09 | 0.13 | 0.23 96% 93% 125
label
Chilled fresh pasta 1 Eco-label 36 0.09 | 0.09 | 0.09 | 0.09 | 0.09 96% 93% 126
Milk
p;wéz’)ncemrate & 1 Product category average 39 0.09 | 0.09 | 0.09 | 0.09 | 0.09 97% 93% 127
Equal data points from
Dried ready meals 2 peer reviewed journal and 50 0.06 | 0.07 | 0.09 | 0.10 | 0.12 97% 93% 128
Product category average
Infant Formula 1 Product category average 34 0.08 | 0.08 | 0.08 | 0.08 | 0.08 97% 93% 129
Oranges 4 Academic research 279 0.05 | 0.07 | 0.08 | 0.10 | 0.14 97% 94% 130
Soap 3 Ecolabel 44 0.04 | 0.06 | 0.08 | 0.09 | 0.11 97% 94% 131
Fabric conditioners 1 Ecolabel 198 0.08 | 0.08 | 0.08 | 0.08 | 0.08 97% 94% 132
Other Fruit 25 Academic research 41 0.02 | 0.04 | 0.07 | 0.10 | 0.18 97% 95% 133
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Annual GHG emissions (Mt

CO,e)
No. of carbon . Annual Sales Cumulative GHG Cumulative
. Predominant data _—
Product name footprint source Volume Lol ¢ | oo contribution sales volume Rank
data points (Million kg) % g = S § S 3 (based on median) contribution
= % 3 3 =
(04 o
:'::; substitutes, 1 Product category average 27 0.07 | 0.07 | 0.07 | 0.07 | 0.07 97% 95% 134
Equal data points from
Stout 2 academic research and 49 0.07 | 0.07 | 0.07 | 0.07 | 0.07 97% 95% 135
Product category average

Limescale 1 Proxy 14 0.07 | 0.07 | 0.07 | 0.07 | 0.07 97% 95% 136
Preventers
Gum 1 Product category average 31 0.07 | 0.07 | 0.07 | 0.07 | 0.07 97% 95% 137
Plasters & 1 Proxy 13 0.07 | 0.07 | 0.07 | 0.07 | 0.07 98% 95% 138
Bandages
Fortified wine 1 Product category average 43 0.06 | 0.06 | 0.06 | 0.06 | 0.06 98% 95% 139
Beans (excl. dried) 10 Industry research 59 0.01 | 0.03 | 0.06 | 0.08 | 0.09 98% 95% 140
Canned desserts 1 Product category average 25 0.06 | 0.06 | 0.06 | 0.06 | 0.06 98% 95% 141
Celery, field 2 Defra 110 0.06 | 0.06 | 0.06 | 0.06 | 0.06 98% 95% 142
Dressings 6 Academic research 70 0.03 | 0.04 | 0.05 | 0.08 | 0.29 98% 96% 143
Nuts & seeds 16 Academic research 52 0.02 | 0.05 | 0.05 | 0.10 | 0.15 98% 96% 144
Sparkling wines 2 Industry research 43 0.05 | 0.05 | 0.05 | 0.06 | 0.06 98% 96% 145
Pantili

antiliners and 1 Proxy 10 0.05 | 0.05 | 0.05 | 0.05 | 0.05 98% 96% 146
shields
Lemons and Limes 1 Academic research 99 0.05 | 0.05 | 0.05 | 0.05 | 0.05 98% 96% 147
Shampoo 1 Ecolabel 83 0.05 | 0.05 | 0.05 | 0.05 | 0.05 98% 96% 148
Pears 6 Academic research 139 0.02 | 0.03 | 0.04 | 0.06 | 0.12 98% 97% 149
Stain removers and 2 Academic research 46 0.03 | 0.04 | 0.04 | 0.05 | 0.06 98% 97% 150
other additives
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