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Abstract

The Consumption Footprint is a life cycle assessment (LCA)-baseif saticators to assess the environmental
impacts of EU production and consumption. LCA allows assessing supaigscand modelling drivers of
pressures on the environment and the associated environmental impatts. report presents the assessment
framework relying on two different indicators: tHeomestic Footprint (production/territorial perspectivend
the Consumption Footprint (consumption perspective including trade). The Consumption footprint todica
cover 5 areas of consumption: food, mobility, housing, household gomul$,appliances. The indicators are
calculated by summing the environmental impacts of representative préslic each area of consumption
multiplied by their consumption intensity. The indicators address 16 enviraiaieémpact categories. By
applying weighting, both the domestic and the consumption footprint indicatars be presented as well as a
single score. The overall EU Consumption Footprint has increased by 4% @d@t@ 2021 (as a single score)
with a peak of 10% increase in 2019 that has been curbed with the nfpa of patterns during the COVID
pandemicFood consumption emerges as the main driver of impacts , followed by housing (especially for
space heating) and mobility (especially due to the use of privai@s). On the contrarydomestic
environmental impacts in EU-27 have decreased (-12% as single score) highlightingrdte of the EU-27
as a hetimporter of environmental impacts  }
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Executive summary

This report provides an overview of the Life Cycle Assessment (LCA)-basetkvirark applied to the
assessment of the environmental impacts of production and consumption atBbeand Member State levels
as a basis to support several EU policies and the assessment of their impatd benefits. Two sets of
indicators are calculated: the Domestic Footprint and the Consumption Footphietlatter is assessing impacts
due to five areas of consumption (Food, Mobility, Housing, Houdajamds and Appliances).The indicators have
been designed to support policies by:

x ldentifying environmental hotspots : the granularity of the indicators can provide information at
different levels (environmental issues with the highest relevance, arehgamsumption, product
groups and products, life cycle stages of products, and of most relevant nesoused or emissions
to the environment). The indicators could be presented as 16 differentirenmental impact
categories or as a single score. Biodiversity footprint and hurheaalth footprint could be assessed
as well.

X Monitoring : yearly updates of the indicators allow tracking the evolution of impaatsociated with
changes in production and consumption patterns. This may be strategic for margterg. how much
EU is decoupling environmental impacts from economic growth, the benefitransition towards
circular economy, the ability of EU to remain within planetary boundaries dbageprogress related
to the SDGs (especially SDG12 on responsible consumption and producliosm)Consumption
Footprint is currently one of the headline indicators of thé &nvironment Action Pogramme
monitoring frameworR, the EC Resilience Dashbodidsand the Circular Economy monitoring
frameworle.

X Setting a baseline against whictesting policy options and scenarios : the modularity of the
indicators can formulate scenarios affecting not only lifestyles but all thiages along the supply-
chain (from raw material extraction to end of life) as well as tewlogical changes in the life cycle of
products.

x Evaluating lifestyles and consumption patterns , which can be compared to EU and Member
State average lifestyles, as in the Consumer Footprint Calculator (Stadd, 2022).

x ldentifying transboundary and spillovers effects , since the indicators could unveil the trade
footprint, namely the amount of impacts embodied in imported go¢8anyé-Mengual & Sala, 2021).

Moreover, since th8etter Regulation (EC, 2021a) foresees the enhanced application of Life Cycle Analysis
for the purpose of supporting policy impact assessments, this report is affpan overview of possible uses of
LCA for supporting policies. The Consumption Footprint has been eeapinythe Impact Assessment of EU
policie$ and is part of the Modelling Inventory and Knowledge Management é3gsbf the European
Commission (MIDAS)The Consumption Footprint can also be used to develop future scenanid calculate
expected impacts, as in the analysis performed for the Zero Polu@utlook (EC-JRC, 2022).

The consumption footprint assessment is systematically documented. Huience for Policy Report is
complemented by a series of technical repditsvhere methodological details and assumptions as well as
comparisons with other available studies in relation to environmental impaftsonsumption are reported.

The domestic footprint and the consumption footprint indicators, their resaittd time-trends, are available in
a dedicated platform, athttps://eplca.jrc.ec.europa.eu/ConsumptionFootprintPlatform.html

3 https://environment.ec.europa.eu/publications/monitoring-framework-8threnrient-action-programme_en

4 https://ec.europa.eu/info/strategy/strategic-planning/strategic-$tmht/2020-strategic-foresight-report/resilience-dashboards_en

5 https://environment.ec.europa.eu/strategy/circular-economy-agilan- en

5 For example, the Consumption Footprint has been used to modetltivate impacts of circular economy in the IA of the 2080imate
target planhttps://climate.ec.europa.eu/eu-action/european-green-deal/2€188ate-target-plan_en

7 https://web.jrc.ec.europa.eu/policy-model-inventory/

8 Available reports are listed in the project websikgtps://eplca.jrc.ec.europa.eu/sustainableConsumption.html
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Policy context

As part of its commitment towards more sustainable production and consumptiee European Commission
developed a LCA-based framework, which allows assessing the environinénfzacts related to EU
consumption and production. The framework includes two different indicators:Dtbeestic Footprint , to
qguantify the overall impacts of domestic production and consumptiongerng within EU or Member States
boundaries (territorial perspective) and tlfi@onsumption Footprint, to assess the environmental impacts of
the consumption at EU and at Member States level, including embodigddts due to trade (consumption
perspective).

These indicators are complementary and are relevant in the context of:

X Achieving the Sustainable Development Goal (SDGResponsible consumption and production
(SDG 12) and on Sustainable economic growth (SDG 8), adopted in the2030 Agenda for
Sustainable Development (UN, 2015) and contributing to other SDGs.

X Measuring to which extent Europe is ensurifiging well within the limits of our Planet |, including
assessing the appropriateness of the inclusion of a lead indicator angets, as foreseen in the'Tas
well as in the8™ Environment Action Programme (European Parliament and Council, 2022).

X Monitoring progress towards th8™ Environment Action Programme and the European Green
Deal (EC, 2019) ambitions, such as those in tharm to Fork Strategy (EC, 2020a), théNew
Circular Economy Action Plan (EC, 2020b), th8iodiversity Strategy (EC, 2020c), th€hemical
Strategy for Sustainability (EC, 2020d) and th&ero Pollution Action Plan (EC, 2021a).

X Contributing toEU product policy towards making sustainable products the norm (EC, 2022a).

X Contributing to theBetter Regulation initiative (EC, 2021a), unveiling the potential role of LCA for
defining baseline scenarios to be used in policy impact assessment.

X Contributing to the implementation of thBeyond GDP Roadmap(EC, 2009).

X Contributing to the transition toward8ioeconomy (EC, 2018), through the identification of the
environmental hotspots and the monitoring of progress towards their objectesr time.

Key conclusions and main findings

Adopting LCA as reference method, the environmental impacts of EU cqutgamis assessed for 16 impacts
(e.g. climate change, ecotoxicity, land use related impacts, water usdetklanpacts, etc.). Adopting
normalisation and weighting, a single headline indicator is calculatedwall. Modelling production and
consumption in the EU, the calculated environmental impacts aredadlgithe impacts of the production and
consumption system (aiming at achieving SDG12 ambitions on responsible produentid consumption) to
SDGs (3, 6, 13, 14, and 15, addressing environmental sustainability and promiotimgin health) (Figure 1).
Results are reported at different scales, at the overall EU level, amiler States level, per areas of
consumption, per single products, per environmental impact category.iridieators could be presented as
individual impacts per impact category or as a single score/ simgladline indicator.

Which are the main areas of consumption and which are the maodpcts driving the impacts across the 16
impact categories considered?

Five areas of consumption (Food, Mobility, Housing, Household good&miinces) have been assessed by
means of assessing more than 160 representative produ€snsumption of food emerged as the main
driver of impacts generated by an average EU citizen, followed by housing (especially#wesheating) and
mobility (especially due to the use of private cars). The Camstion Footprint in the five areas of consumption
increased by 4% from 2010 to 2021as a single score) with a peak of 10% increase in 2019 that Heeen
curbed with the change of patterns during the COVID pandemic.

Which is the environmental impact of consumption at EU and countryes@al

The EU-27 can be considered a het importer of environmental impacts  }taking place in other world
regions. This implies that the Consumption Footprint (overall impacts rel&deconsumption of good and
services) is higher than the Domestic Footprint (impacts generated irEtie27 area).



Is there a decoupling of environmental impact from econonmavgh?

Between 2010 and 2018gomestic environmental impacts in EU-27 have decreased (-12% as single s&re
while GDP has increased of 23%, showingasolute decoupling . Yet accounting for trade, a motanited
relative decoupling is observed for the Consumption Footprint  (increase by 6% for the same period,
relative decoupling). Moreover, a number of impacts cannot ldéy fcaptured so far, indicating the need of
including in future more aspects to depict comprehensively the decouplieg., biodiversity loss,
overexploitation).

Is consumption in Europe environmentally sustainable and within planetarpdemies?

Results show that the environmental impact of tlkensumption of an average EU citizen is outside the
safe operating space for humanity for several impacts, namely climate change, particulate matter,
freshwater ecotoxicity, and resource use (fossils fuels, minerals and metals).

Is it possible to evaluate in a systemic manner solutions and green transitiomgrds SDGs goals?

The Consumption Footprint in a certain year could be considered a hasstienario against which different
policy options could be tested, from substituting a raw material, to cHagg consumer behaviour or a product
waste management option. Adopting LCA, trade-offs of green transitions emerge clddidye than 50
scenarios to foster green transitions in the different areas of consumptionenheen tested. Overall, results
showed that only an integrated action combining several interventions may ensure re  ducing
significantly the environmental impacts

Figure 1. Overview of the links between the (midpoint) impact categories aeldpn Life Cycle Impact Assessment, the

Sustainable Development Goals and the planetary boundaries (Blagegory with direct correspondence between life

cycle impact categories of the consumption footprint and planetaoundaries, Black category indirectly addressed by
the consumption footprint.
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Quick guide

The report presents the results of the two indicators (the Domestic Footprint and tinsu@aption Footprint),
analysing the results for EU-27 and the individual Member States. Ehelpter addresses a specific question.

Section 1 | Introduction: An integrated approach to the assessment of the environmeimglacts of
European Union consumption

Section 2 | Why to rely on life cycle assessment to evaluate the environmeirtglacts of consumption?

Section 3 | How to assess the environmental impacts of consumption?

Section 4 | Domestic Footprint: which are the impacts generated within the EU territory?

Section 5 | Consumption Footprint: which are the impacts of an average EU citizen?

Section 6 | What is the temporal evolution and geographical distribution of #ld Consumption Footprint’

Section 7 | Are the consumption patterns of EU citizens sustainable?

Section 8 | What are the applications of the developed framework?

Section 9 | A regionalized Consumption Footprint

Section 10| Conclusions




1 Introduction: An integrated approach to the assessment of the
environmental impacts of EU consumption

The protection of the environment is one of the core principles of Eigopean Union (EU) and has been
integrated in an increasing number of policies. Within the activitiepacting on the global environment,
consumption patterns of goods and services is recognised as one of the mauers. Addressing the
environmental impacts of consumption is therefore of utmost importance to meet enviro nmental
objectives and targets set by EU .

The Agenda 2030, with its 1Bustainable Development Goals (SDGS), is the global key reference in the
way towards sustainable development (EC, 2016). Responsible production anghootisn are the core of the
SDG12, and are as well addressed by other SDGs such as the SIB6 diistainable cities and communities,
and the SDG 9 on industry, innovation and infrastructure. Furthermore, environmentattsngenerated by
consumption have an impact on a number of SDGs, e.g., on the SDG@&drhgalth and well-being, the SDG
6 related to clear water on sanitation, the SDG 13 dealing with climatéoac the SDG 14 and the SDG 15
respectively related to life below water and on land. Sustainability of comgtion is central in many EU
environmental policies. TH&" Environment Action Programme (8" EAP) (European Parliament and Council,
2022), which will be guiding EU environmental polici8d R G J) ) P C G R GRerrR/Gian)ts 205D M L E
living well, within planetary boundaries (Rockstrom et al., 2009, Steffen.eRéll5). In order to do so, resource
efficiency needs to be improved and a decoupling of economic growtth wellbeing from environmental
impacts is needed (EC, 2011; Sala et al., 2014). Measuring envinotaienpacts over time and the extent to
which the impacts of consumption are decoupling from economic growtkely to assess the success of the
abovementioned environmental policies (European Parliament and Council).2022

Moreover, the{ BVLKA $!-| FK mhigiighsRI8®Bmportance of developing indicators as clear and
appealing as Gross Domestic Product (GDP), but more inclusive of enviroriraedtsocial aspects of progress
(EC, 2009). The Single Market for Green Products Initiative (EC, 2013) amemmaving market barriers which
may limit the uptake of green products. Theuropean Green Deal (EGD) (EC, 2019) aims at making Europe
the first climate-neutral continent with a set of ambitions targeting climatbange, environmental degradation
and resource efficiency while ensure economic competitiveness. The EGEY putiatives mention the
transboundary effects (Figure 2) and the need of adequate methodologicheworks that assess both
production and consumption at the macro-scale (Sanyé-Mengual &,24122).

Figure 2. Contribution of the Consumption Footprint, the Environmental Faatfor products (PEF) and organisations
(OEF) and to the ambitions of the European Green Deal.
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TheFarm to Fork Strategy (EC, 2020a), th€ircular Economy Action Plan 1° (EC, 2020b), th8iodiversity
Strategy for 2030 (EC, 2020c), theChemical Strategy for Sustainability (EC, 2020d) and the&ero
Pollution Action Plan (EC, 2021b) adopt a value chain perspective as key elemernhgble green transitions
(Sanyé-Mengual & Sala, 2022). These aspects are closely linkedifeycle thinking, which have progressively
been used in EU policy (Sala et al., 2021). Bedter Regulation with its tool n.66 foresees the enhanced
application of life cycle analysis for the purpose of supporting pplimpact assessments (EC, 2021a)As well,
the New Consumer Agenda (EC, 2020e) pursues empowering citizens on the sustainable recovery.

As part of its commitment towards more sustainable production and consumptioe European Commission
has developed a Life Cycle Assessment (LCA)-based method thatadéfeecycle thinking at the core. Beyond
the EC recommendation to use tliEnvironmental Footprint (EC, 2021c) to assess the life cycle of products
to allow a harmonized, robust and systematic comparison among products, t@eaifd DGEnvironmenthave
worked on the development of abhCA-based framework to monitor the evolution of environmental impacts
associated to consumption in EU. Indicators are based on LCA (ISO, 2006a, 28086bjhodology to assess
the environmental impacts of products and services along their lifele. The main advantage of LCA is that,
thanks to its comprehensiveness, it allows assessing key environmentaddgtai.e. 16 in the Environmental
Footprint) highlighting possible trade-offs and burden shiftingeTaim is to assess impact comprehensively
and holistically, avoiding that impacts are transferred from a lifgcle stage to another, or from an
environmental compartment to another. A more in-depth description of LCA is repori8dction2.

The LCA based framework tssess the environmental impacts of consumption and production  may
serve policy-makers both in analysing the effects of existing policiesl mrdentifying hotspots in terms of the
most critical areas of consumption and life cycle stages which dtdoe prioritised by future policies. The
indicator framework has been developed between Bxvironmeniand the JRC. The present report summarises
the main outcomes and more detailed results are described in a series of reports avaitdhbllee project
website?,

Figure 3. Key policies and implementing LCA-based approaches to sufidipolicy.
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and many others...

10 Within the Circular Economy Action Plan, the Ecodesign for Sustainalded®sdregulation aims at making sustainable products the
norm (EC, 2022a).

1 TheBetter Regulation foresees the enhanced application of Life Cycle Analysis for tig@pse of supporting policy impact assessments.
The Consumption Footprint has been employed in the Impact Assassai EU policies and is part of the Modelling Inventory and
Knowledge Management System of the European Commission (MIDB&SConsumption Footprint can also be projected to assess
expected trends, such as in the analysis performed for the Zero Pollution @u(eC-JRC, 2022).

12 Available reports are listed in the project websitdtps://eplca.jrc.ec.europa.eu/sustainableConsumption.html
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2 Why to rely on life cycle assessment to evaluate the environmental
impacts of consumption?

Life cycle thinking is a basic concept referring to the need of assessinglen and benefits associated to
products, sectors, and projects adopting a life-cycle perspectieg,from raw material extraction to end of life.
Life cycle thinking can be applied to assess environmental, economic andl gdltars. The environmental pillar
of life cycle thinking is primarily supported by the LCA methodology

Compared to other methodologies with a more limited perspectiv@A has the advantage of accounting
for potential burdens shifting among life cycle stages and among environment al impacts, allowing
a comprehensive and systematic assessment .

According to ISO (2006a,b), LCA entails four main steps (Figure 4).

1. Definition of goal and scopé€This step includes the overall design of the study, e.g. teéniion of
the specific objectives of the study, the description of the netithg assumptions, the identification of
the intended audience, etc.

2. Compilation of the life cycle inventory (LCIy this step, data on inputs, i.e. use of resources, and
outputs, i.e. emissions to the environmental compartments (air, water, soilgring and leaving the
system under study should be collected.

3. Life cycle impact assessment (LCIA) this step, the environmental impacts due to resources use and
emissions reported in the LCI are calculated through the use of impact sseent models. Sixteen
indicators referred to different impacts are considered, such as climate chaegiophication of water
bodies, use of fossil, mineral and metal resources (EC, 2021c). Furthermorppiehdissessment
models can be applied to assess effects of these 16 impacts oargas of protection, i.e. human
health, ecosystem health, and natural resources. These 16 indicators may be risethdly global
GKN?ARQ)?LB)UCGEFRCB)RM)@C)QSKK?PGQCB)BMMNIFT)) Q)GLLBIZA QRN
the single score indicator has the advantage of being more effective dommunication and for
supporting the seleRGML)MD)?JRCPL?RGTCQ J)@SR)?R)RFC)QGRW)R®DK BFIEG
different environmental impacts, and introduce a subjective element, i.eghieig, which may affect
the results.

4. Interpretation of the resultsThis step is aimed at fulfilling the goal and scope of the dyu Typical
OSCQRGMLQ)UFGAF)K?W)@C)?LQUCPCB)?R)RRGQLE)RRPEL®IMPUREGAEY
AF?GL } J)IJUFGAF)?PC)RFC)CDDCARQ)MGARNFC)CLTBCRIEEARQR)INMD)ARFAE
by different sources of uncertainty which should be considered in the integpi@t of the results. The
definition of the LCI is subject to the availability of average informatidescribing the system. In
addition, impact assessment models are characterised by uncertainties,hwioicdifferent extent
influence the robustness of the 16 indicators (details on the robustness of eéadfcator are given in
Annex 1).

The EU Environmental Footprint

Performing a LCA implies making assumptions on the modelling ofaihalysed system, choosing sources fpr
inventory data, and selecting the most suitable impact assessment models amongriks available. All these
elements may affect LCA results and its comparability with other LCA results, limiting the effectivenes of
environmental communication.

To enhance the comparability of LCA and remove potential market barriers due toxiseence of different
environmental communication schemes, the European Commission has progiosderoduct Environmentall
Footprint (PEFand the Organisation Environmental Footprint (OEF) methods (EC, 2021 anelhedological
approach was tested between 2013018 together with more than 280 volunteering companies and
organisations. The current transition phase is further developing gaitg rules for 5 product groups.

The Consumption Footprint follows the Environmental Footprint when possibiehém) modelling the individua
products PEF requirements are followed when possible, (b) data on repegsenproducts from the PEF pilg
are used for representative products, and (c) the Environmental Footprint methochjdoged for the impact
assessment step.
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Figure 4. Steps of life cycle assessment
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Figure 5. The 16 impact categories of the Environmental Footprint method
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This indicator refers to the increase in the average
global temperatures as result of greenhouse gas (GHG)
emissions. The greatest contributor is generally the
combustion of fossil fuels such as coal, oil, and natural
gas. The global warmming potential of all GHG emissions
is measured in kilogram of carbon dioxide equivalent
(kg CO, eq), namely all GHG are compared to the
amount of the global warming potential of 1 kg of CO,.

This indicator measures the adverse impacts on human
health caused by emissions of Particulate Matter (PM)
and its precursors (e.g. NO,, 50;). Usually, the smaller
the particles, the more dangerous they are, as they can
go deeper into the lungs. The potential impact of is
measured as the change in mortality due to PM
emissions, expressed as disease incidence per kg of

PM, 5 emitted.

The exposure to ionising radiation (radioactivity) can
have impacts on human health. The Environmental
Footprint only considers emissions under normal
operating conditions (ho accidents in nuclear plants are
considered). The potential impact on human health of
different ionising radiations is converted to the
equivalent of kilobequerels of Uranium-235 (kg U,z5 eq).

Ozone (0z) on the ground (in the troposphere) is
harmful: it attacks organic compounds in animals and
plants, it increases the frequency of respiratory
problems when photochemical smog (“summer smog’) is
present in cities. The potential impact of substances
contributing to photochemical ozone formation is
converted into the equivalent of kilograms of Non-
Methane Volatile Organic Compounds (e.g. alcohols,
aromatics, etc.; kg NMVOC eq).

Eutrophication impacts ecosystems due to substances
containing nitrogen (N) or phosphorus (P). These
nutrients cause a growth of algae or specific plants and
limit growth in the original ecosystem. The potential
impact of substances contributing to terrestrial
eutrophication is converted to the equivalent of moles
of nitrogen (mol N eq).
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The stratospheric ozone (0s) layer protects us from
hazardous ultraviolet radiation (UV-B). Its depletion

increases skin cancer cases in humans and damage to
plants. The potential impacts of all relevant substances for
ozone depletion are converted to their equivalent of
kilograms of trichlorofluoromethane (also called Freon-11
and R-11), hence the unit of measurement is in kilogram of
CFC-11 equivalent (kg CFC-11 eq).

LCA and environmental impacts

Transportation

Manufacturing, Retall, use

=@y 75 ¥ o
‘) £

<
oA £

With LCA, different environmental impacts
may be assessed.
The Environmental Footprint method allows
assessing 16 impact categories.

Resource
extraction,
farming,

Disposal

Recycling, re-use,
energy recovery

=<

Acidification has contributed to a decline of coniferous
forests and an increase in fish mortality. Acidification can
be caused by emissions getting into the air, water and soil
The most significant sources are combustion processes in
electricity, heating production, and transport. The
contribution to acidification is greatest when the fuels
contain a high level of sulphur. The potential impact of
substances contributing to acidification is converted to the
equivalent of moles of hydron (general name for a cationic
form of atomic hydrogen, mol H* eq).

Eutrophication impacts ecosystems due to substances
containing nitrogen (N) or phosphorus (P). If algae grows
too rapidly, it can leave water without enough oxygen for
fish to survive. Nitrogen emissions into the aquatic
environment are caused largely by fertilizers used in
agriculture, but also by combustion processes. The most
significant sources of phosphorus emissions are sewage
treatment plants for urban and industrial effluents and
leaching from agricultural land. The potential impact of
substances contributing to freshwater eutrophication is
converted to the equivalent of kilograms of phosphaorus
(kg P eq).
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Figure 5 (cont.). The 16 impact categories of the Environmental Footprint method
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Eutrophication impacts ecosystems due to
substances containing nitrogen (N) or phosphorus
(P). As a rule, the availability of one of these
nutrients will be a limiting factor for growth in the
ecosystem, and if this nutrient is added, the growth
of algae or specific plants will be increased. For the
marine environment this will be mainly due to an
increase of nitrogen (N). Nitrogen emissions are
caused largely by the agricultural use of fertilisers,
but also by combustion processes. The potential
impact of substances contributing to marine
eutrophication is converted to the equivalent of
kilograms of nitrogen (kg N eq).
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This indicator refers to potential impacts on
human health caused by absorbing substances
through the air, water, and soil. Direct effects of
products on humans are currently not measured.
The unit of measurement is Comparative Toxic
Unit for humans (CTUh). This is based on a model
called USEtox.

The withdrawal of water from lakes, rivers or
groundwater can contribute to the ‘depletion’ of
available water. The impact category considers the
availability or scarcity of water in the regions
where the activity takes place, if this information
is known. The potential impact is expressed in
cubic metres (m?) of water use related to the local
scarcity of water.

- 4
The basic idea behind this impact category is the
same as the one behind the impact category
resource use, fossils (namely, extracting a high
concentration of resources today will force future
generations to extract lower concentration or lower
value resources). The amount of materials
contributing to resource depletion are converted
into equivalents of kilograms of antimony (kg Sb
eq).

12

This indicator refers to potential toxic impacts on an
ecosystem, which may damage individual species
as well as the functioning of the ecosystem. Some
substances have a tendency to accumulate in living
organisms. The unit of measurement is Comparative
Toxic Unit for ecosystems (CTUe). This is based on a

model called USEtox.

This indicator refers to potential impacts on human
health caused by absorbing substances through the
air, water and soil. Direct effects of products on
humans are currently not measured. The unit of
measurement is Comparative Toxic Unit for humans
(CTUh). This is based on a model called USEtox.

Use and transformation of land for agriculture,
roads, housing, mining or other purposes. The
impacts can vary and include loss of species, of the
organic matter content of soil, or loss of the soil
itself (erosion). This is a composite indicator
measuring impacts on four soil properties (biotic
production, erosion resistance, groundwater
regeneration and mechanical filtration), expressed
in points (Pts).

&
4

The earth contains a finite amount of non-
renewable resources, such as fossil fuels like coal,
oil and gas. The basic idea behind this impact
category is that extracting resources today will
force future generations to extract less or different
resources. For example, the depletion of fossil fuels
may lead to the non-availability of fossil fuels for
future generations. The amount of materials
contributing to resource use, fossils, are converted
into MJ.

Impact affecting the environment on a
global scale

Prnfon

e
b= o S

Impact affecting the environment
mainly at local/regional scale




3 How to assess the environmental impacts of consumption?

Understanding the environmental impacts of consumption and production eSviequires the combination

of different approaches. Environmental impacts generated by consu@M L) ?LB JKMPC)ECLCP?JJW )@
lifestyle, is a growing topic in the scientific literature. Carbon, waleemd, material and other footprints adopt
aconsumption-based approach , i.e. they consider the full life cycle of products andytalocate the impacts

to the final consumer. They differ from thproduction-based approach , which instead allocates the impacts

to the producer of goods (Hertwich and Peters, 2009; Davis and Gald2010; Wiedmann et al., 2013).

In this study, an LCA-based frameworkidure § to assess the environmental impacts of consumption and
production at the macro-scale (EU level) and meso-scale (countregions and cities) was developed
combining:

x Aproduction-based approach : The Domestic Footprint aims to quantify the environmental impacts
due to domestic activities, hence limiting the scope to emissions (asagalésources extracted) within
the EU territory. The resource use and the emissions are multiplied bydtigetors (characterisation
factors) to estimate environmental impacts, following the EF method. Domestitvities include
production and domestic consumption (e.g., consumption of domestically peadproducts, direct
emissions during consumption such as those due to combustion).

X A consumption-based approach : The Consumption Footprint aims to quantify the environmental
impacts of consumption at EU and Member State level, thereby consideringmy impacts taking
place within the EU territory but also the embedded impacts in impartd exports.

Figure 6. LCA-based framework to assess the environmental impacts of petion and consumption at the macro-scale.
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Regarding the Consumption Footprint, this follows a full bottom-up methmased onLCA of representative
products which are then up-scaled to overall consumption figures (EQ-JRC, 2012; Frischknecht et al., 2013).
This methodological choice is the result of a previous exercise nigstihree different methodological
alternatives (Sala et al., 2019):

(a) fully bottom-up (previously named Consumer Footprint, fully based on megmtative products) (Sala
& Castellani, 2019);

(b) partially bottom-up (trade based on representative products, domestic onsttas) (Beylot et al., 2019;
Corrado et al., 2020);

(c) top-down (multi regional input - output based) approaches (Beylot eai19).

Based on the comparison of the results obtained with the three approacimekstae need to ensure the highest
granularity on products supply chainthe selected method for the Consumption Footprint is fully
bottom-up to quantify the impact of an average EU citizen and the average iotpaf an average citizen of
each Member State.
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Highlighted limitations of the top-down approach (environmentally-exted input-output) merged when
conducting a comparative exercise between bottom-up and top-down appem¢Castellani et al., 2019a)
included:

2 limited coverage of elementary flows, which lead to:

f a partial implementation of the EF method as not all impact categsricould be
implemented (i.e., the lonizing radiation and Ozone depletion impact o&t=s);

f a partial implementation of those EF impact categories for which elementfiows
(emissions into the environment and resource use) were available in the envirommnent
extensions used in the top-down approach (i.e., not all the elenmgritaws characterized
in the EF method are available in the environmental extensions including irgtom on
resource extraction and emissions to the environment).

2 and limited granularity of elementary flows, which led to higher uncertaimmyspecific categories
(e.g., data on extraction ofggregated mineralsinstead of individual minerals regardless their
different environmental impacts and associated characterization factor in therigghod).

In this study, the assessment framework for assessing the environmental impact ot&i$umption and
production considers a number of key principles:

2 the modelling approach i£onsumption-oriented , namely assessing impact arising from final
consumption;

2 the framework appliessystem thinking approach , namely including different interlinked
components of production and consumption to assess the impacts;

2 andlife cycle thinking and assessment are the basis for modelling and impact assessment.

LCAhas been performed following thEFimpact assessment method recommendations (EC, 2021c) adopting
the set of characterisation factors of the EF 3.1 version (Andreasi Basal.e2023). Three steps have been
implemented:

1. the calculation of the impacts, for the 16 impact categories ofetfEF method (the list of impact
assessment models used for the calculations are detailed in Annex I);

2. their normalization against a reference system (namely against the environmentphits at global
scale) (as reported in Annex |) (Andreasi Bassi et al., 2023);

3. their weighting, in order to derive a single weighted score, apglyhe EF set of the weighting factors
(Sala et al., 2018) (as reported in Annex I).
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The Consumption Footprint

The Domestic Footprint
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Life Cycle Impact Assessment: potential impact in 16 impact categories linked with

Each emission to the environment and resource used collected in the inventory is then characterized in terms of
potential environmental impacts in the life cycle impact assessment phase, covering the 16 impact categories
recommended for the Environmental Footprint.
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Figure 7. Main elements of the LCA-based framework to assess the emvirental impacts of production and
consumption at the macro-scale: Consumption Footprint and Domé&stotprint.
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LCAbased framework and SDGs

The Domestic Footprint and Consumption Footprint are-b@#ed indcators aimed at quantifying the environments
impacts of EU production and consumption considering respectively aetivéking place within the territory and the ovela
consumption including trade. LCA is a comprehensive metlogganeant to assess th environmental impacts of products
sectors, and projects. These two elements create several connectionebrtidomestic Footprint, Consumption Footpri
and SDGs.

Fist of all, Domestic and Consumption Footprints provide agral picture of the envionmental impacts of consumption
and production which can support the assessment and monitoringeaiodpling of economic growth from environment
GKN?ARQ )?Q)DMPCQCCL)@W)1"%)
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the Consumption Footprints.

In addition, by addressing several types of environmental impabBismestic and Consumption Footprints have seve
connections with SDGs through the impact categories of theif@nmental Footprint method focused on spific impacts,
such as SDG3, SDG6, SDG13, SDG14, and SDG15. For exhenfleyironmental Footprint methods assess the impa:
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Overview of the connections between Domestic Footprint, Consumption Footprint and SDGs
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4 Domestic Footprint: which are the impacts generated within the EU
territory?

TheDomestic Footprint aims at calculating thémpacts due to resource extraction, and emissions in thg-
27 territory in order to monitor the efforts of EU Member States to decoupleoamic growth and
environmental impacts (Sanye Mengual et,&022).

{ Geographical boundary} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘

Socio-economic system

: Hotspot identification
: Baseline definition

Resources Bl

Official statistics !
» i (e.g.fuels,
! land, energy)

[ Infrastructure} [ Production}

Mﬂ (to air, soil and : »

water)
—

Goods and Service ;

The Domestic Footprint builds upon an extensive data collection of idetainformation on resource
extraction and emissions to the environment (air, water, soil) in the EU and Member States territory.
overview of environmental pressureswered by impact category is provided in Annex 2.

Between 2010 and 2018, regarding most impacts to the environment and resajrtee EU Domestic
Footprint decreased (-12%, as single score) while GDP increased (+23% ) (Figure §, apart from the

An

impact categories regarding resource use, mineral and metals and humaaityxtancer. The impact decrease
is more evident for ozone depletion (-43%), resource use-fossils, hutoaitity-non cancer, particulate matter
and acidification (all around -20%). This is mainly associated to tfféecent EU territorial policies deployed
previous and along this period which focus on reducing the domesticssions or resource use. For example,

Directive 2008/50/EC focuses on substances associated to acidification anccpkatie matter (e.g., SONQ,
NOX, Pl¥k, PMo).

Figure 8. Domestic Footprint impact variation between 2010 and 2018 (&#ngcore and impact indicators).
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Note: Results for 2010 are reported as 100%, and results for the other yeargesealed accordingly.
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Member States contribute differently to the EU-27 Domestic Footpfiure 9shows the Domestic Footprint
per average citizen in each EU Member State, considering eachcimipathe environment and resources.
Member States with a high GDP per citizen frequently present lgfact per citizen (e.g. for climate change,
marine eutrophication and fossil resource use). Regarding the spatial lwiisitoin, southern countries tend to
show a lower impact intensity per citizen, apart from the impact on water use and fsegér ecotoxicity (both
linked with agricultural activities).

Figure 9. Domestic Footprint per citizen of the 27 EU Member States, clamsig 16 impacts on the environment and
resources use (2018). Legend shows minimum and maximumesfeer country (Source: adapted from Sanyé Mengual et
al., 2022)
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5 Consumption Footprint: which are the impacts of an average EU citizen?

The Consumption Footprint is a set of 16 LCA-based indicators, aimed at quantifying the
environmental impacts of an average EU citizen , based on the consumption of goods in 5 areas (food,
mobility, housing, household goods, and applian¢Sslla & Sanyé Mengual, 2022).

The Consumption Footprint encompasses fhareas of consumption , i.e. Food, Housing, Mobility, Household

Goods, and Appliances. The 5 areas have been selected as in literatyretbeonsidered the most relevant

in terms of environmental impacts$ MP) C?AF)MD)RFCK)?)| ?QICR)MD)PCNPCQCLR?RGT
defined and the environmental impacts of each BoPs has been calculdétedugh LCA. Currently, the
Consumption Footprint includes a total @64 representative products (complete list provided in Annex 2).

The evaluation of the environmental impacts of the life cycle of regertative products is conducted following

the same modelling principlé%(see Annex 3 for further details on methodological and data sources).

Figure 10. Overview of the Consumption Footprint structure
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The Consumption Footprint of the average EU-27 citizen (2021) is datad by food consumption (48% of the
single weighted score), followed by the impacts due to housing and mobiling consumption of household
goods and appliances contribute to around 17% of the overall imid&igure 1J.

Figure 11. Consumption Footprint of EU-27 by area of consumption (2021)

Household
. goods
Mobility o
15% 11%
Appliances
6%
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13 See specific publications by area of consumption: food (Castellamil.e 2017a; Crenna et al., 2019; Sinkko et al., 2019); mobility
(Castellani et al., 2017b); housing (Baldassarri et al., 201ppliances (Reale et al., 2019); and household goods (Castadtaali,
2019b). Life cycle inventory databases are employed to obtairtadéor background processes (e.g., electricity production,
transportation, waste treatment): ecoinvent 3.6 (Wernet et al., 20416 Agrifootprint (Blonk Consultants, 2019).
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5.1 Which are the main areas of consumption driving the impacts in Consumption
Footprint?

Daily activities, such as eating food and driving a car, appeabg¢dhe most contributing to the Consumption
Footprint. IndeedFood, Housing, and Mobility are, in the reported order, thenost impacting areas of
consumption, as well as the one characterised by the less durable products and higbeintensity.

The contribution ofFood is predominant on impacts notably influenced by agricultural production, e.g.
acidification, eutrophication, ecotoxicity, and land use, or associaterkfidgeration (e.g., ozone depletion).
Housing and Mobility show a more relevant contribution to impacts associated to energy petida (e.g.,
ionising radiation, resource use - fossi§ppliances are the main hotspot for minerals and metals resources
use because of the utilisation of rare raw materials, such as gold, inrttimer componentddousehold goods

is very relevant for land use (e.g., furniture) and human toxicity (cancer) dteetase of specific chemicals in
the manufacturing of, e.g., footwear and furnitur€igure 12reports the impact categories indicating the
robustness level (I-lll) of the underpinning assessment model: the lower the robsstribe higher the
uncertainties of the results, and, therefore, the caution that should be adoptetieir interpretation.

Figure 12. Contribution of the areas of consumption to the Consumption pdat (EU-27, 2021)
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The estimation of the robustness is taken from EC (2021c). The lower the number, thertifghrobustness of the model. This
information is important for the interpretation of the results as specified in Sectio



5.2 Which are the main products driving the Consumption Footprint within each
area of consumption?

5.2.1 Food

Forty-five representative food products have been evaluated for food conswnptivith product groups with
higher consumption intensity in terms of mass being beverages, meat, dairy, vbigstand tuberskigure 13.

Figure 13. Share of the mass of food products consumed by an average Elzecit{2021)
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When considering the consumption patterns of the average EU citm@mal-based products , i.e. meat, dairy
and eggs,contribute for more than 50% to most of the environmental impacts (Figure 14), while
representing only about a quarter of the total amount of food consumed (Figli8. The underpinning
motivation is essentially the lower efficiency of the animal production systemvhich requires more inputs to
deliver the same amount of product when compared to vegetable-based ones.

Figure 14. Contribution of product groups to the environmental impacts of @mheFood consumption in EU-27 (2021)
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Model robustness of the impact assessment models used to assess eactatodis taken from EC (2021c).
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5.2.2 Mobility

Based on available statistics, the area of consumption mobility has been matlelb@sidering the kilometres
travelled by an average EU citizen by means of transp&ig(re 15. The LCA has been then applied to assess
the environmental impacts associated to mobility.

Figure 15. Kilometres travelled yearly by an average EU citizen (2021)
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Passenger cars, followed by air vehicles , are the most used means of transport in EU and ageponsible
for the majority of the environmental impacts of Mobility (Figure 15). When looking at the impacts of
the analysed means of transport expressed per person and per km travelded have on average the highest
impacts, whereas trains have the best environmental performance.

Figure 16. Contribution of means of transport to the environmental impact @&eall Mobility consumption in EU-27
(2021)
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Model robustness of the impact assessment model used to assess eactatadiis taken from EC (2021c).
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5.2.3 Housing

The housing stock in Europe has been modelled with LCA by mea® lodiilding archetypes , representative
of building in three climatic zones, two building types and different yeficonstruction Figure 17.

Figure 17. Share of the number of different types of dwellings in Europedmnstruction age, building type and climate

area (2021)
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Dwellings are classified according to the type (single-fami#$FH - or multi-family - MFH), the climate area (cold, moderate and warm),
and the year of construction (<1945, 1946-1969, 1970-1989, 1990-2016:2010)

The share of the impacts of each different dwellings to the overall irapaf Housing in Europe depends on two
factors: the impact per dwelling, and the number of dwellings in Eié. Thenigher contribution is from the
buildings in moderate climates , which represent about 62% of the European building stock (Fidajeand
contribute to about 60-70% of the overall impacts (Figure 18). Wharalysing the impact per single dwelling,
the single family houses in cold climate are the ones with thelt@gt impact per dwelling per year for all the
analysed impacts, mainly due to higher energy demand, except for climaaegd and resource depletion. The
main reason for this countertendency is the higher embedded impact of acand bricks used in the
moderate climate compared to the timber frame used in cold climate forghéwo categories.

Figure 18. Contribution of different dwellings to the environmental impacts oeoall Housing consumption in EU-27
(2021)
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Model robustness of the impact assessment models used to assess eactatodis taken from EC (2021c).
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5.2.4 Household goods

Household are consuming a huge variety of products and a selectisapyesentative products has been done
based on statistics, capturing products which large shares in maggufe 19.

Figure 19. Share of the mass of household goods consumed by an aveEdeitizen (2021)

Others
HOUSEHOLD Clothes 10%

GOODS
Paper
Detergents products
12% 38%

Furniture
36%

Paper products, detergents, furniture, and clothes are the main contributors to the impacts of
household goods (Figure 20), due to the relevant amount of présluonsumed, mainly for paper products and
clothes (Figure 19), and high impacts per unit of product, eggdbcfor furniture and detergents. Hence, the
reduction of the impacts of this area of consumption should encompasteerease in the use of most diffused
products, and improvements in the production processes. The main enviroahfetspots of the production
phase are the use of electricity to transform raw fibres in textile, paping mainly outside EU. This is
particularly relevant for climate change, particulate matter, acidifioa, and water use. The tanning of leather
used for shoes, responsible for the emissions of chromium into water, causesge Ishare of the impact on
human toxicity cancer. As well, the use of coal to produce flame retardargsd in sofas contributes
significantly to particulate matter emissions.

Figure 20. Contribution of different products to the environmental impacts of oMérousehold Goods consumption in
EU-27 (2021)
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Model robustness of the impact assessment model used to assess eatibator is taken from EC (2021c).
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5.2.5 Appliances

Appliances are increasingly used in EU household, serving multiple purgoseslighting to washing, from
storing to cooking. A selection of representative products has been performesidering the most relevant
appliances in terms of energy consumption and market share in EU, and thkaapps prioritised in the
Ecodesign directive (European Parliament and Council, 2009).

Figure 21. Share of the pieces of household appliances owned by an aveEdgeitizen (2021)
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Thelarger contribution to the overall impacts generated by the EU purchase and use ofiappes comes
from washing machines and refrigerators  (Figure 22), mainly for the large amount owned (Figure 21), and
from dishwater, lighting, and TV screen , due to impact of components and materials. Main environmental
hotspots are associated to electricity consumption during the usaseh for example for impacts on climate
change, particulate matter, and ionising radiation. Specific hotspots asteaelto refrigerants leakages from
air conditioning influencing ozone depletion, detergents impacts on mauisophication, and the use of gold
in the printed circuited boards of TV screens, as main hotspot for resowseemineral and metals.

Figure 22. Contribution of different products to the environmental impacts of Appliesiconsumption in EU-27 (2021).

Human toxicity, cancer (lI/111) 1
Human toxicity, non-cancer (li/ill)
Particulate matter (1)
Photochemical ozone formation (1)
lonising radiation (lI)

Water use (lll)

Ecotoxicity, freshwater (lI/111)
Climate change (l)

Resource use, fossil (ll1)

Ozone depletion (l)

Eutrophication, marine (Il)
Eutrophication, freshwater (l1)
Land use (lll)

Eutrophication, terrestrial (1)

Acidification (I1)

Resource use, mineral and metals (l11)

I T T T T 1
0% 20% 40% 60% 80% 100%

B Washing machine B Oven [ Lighting B Mobile phone

[ Dishwasher [ Air conditioner I Laptop ™

3 Fridge BN Coffeemaker 3 Hairdryer EZ3 Vacuum cleaner

=1 Tumble dryer

Model robustness of the impact assessment model used to assess eactaiadiis taken from EC (2021c).
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5.3 To which extent green transitions (incuding technological nd behavioural
changes) may reduce the Consumption Footprint?

In Section5.2 two recurrent drivers are identified for the investigated areas of commgtion, i.e. the specific
impact per unit of mass of products, and the amount of products pasdd or consumed. Hence, the strategy
to reduce the impacts of consumption needs to take into account pectiéatures and criticalities of the
products in each area of consumption. In the technical report by 8akl. (2019), more than 50 scenarios on
the different areas of consumption have been tested. Here the results of two sdesare presented as
example. On one hand, a scenario on focusing on the effects of a aham¢he average diet, considering that
25% and 50% of meat and dairy products are replaced with other product gsaiepg., cereals, nuts and seeds,
vegetables) Figure 23. On the other hand, a scenario on appliances evaluates timebination of efficiency of
devices with benefits of circularity, technological benefits and changesonsumption Figure 29.

The reduction in the consumption of meat and dairy, instead, has a posiffeeteon all the analysed impacts
zapart from a limited trade-off due to water use in specific crops (emuts), considering that meat is being
replaced by other food groups and decrease in impact is non-linear. In geresagssing different types of
impact allows to have a broad picture of the effects of scenariasdato identify possible trade-offs. The green
transition scenario showpossible trade-offs , e.g. for the use of resources, mineral and metals, for which the
production of appliances is a hotspot (Sectibri).

Figure 23. Effect on the impacts of EU food consumption of scenarios of substitutingreal products (EU-27, 2021)
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Figure 24. Effect on the impacts of EU appliances consumption of scenarios of effigieciccularity, technology change
and consumer behaviour (Source: adapted from Hischier g28R0).
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Impact acronyms are detailed in Annex 1.
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5.4 How the Consumption Footprint may assess different consumption patterns
and lifestyles?

The Consumption Footprint is referred to an average EU or EU counmgrtitiowever, individual lifestyles may
diverge importantly from the average, resulting in different types of impaatsd of different intensity The
Consumption Footprint approach can be applied to consumption patterns and lif  estyles different
from the average one , to highlight environmental hotspots and possible areas for improvement. iStise
basis of the developedConsumer Footprint Calculator (further details in Section 8.1), with a consumer
perspective consumption intensity is based on user data (and complementea wheded with average data)
with the goal of assessing the individual lifestyl&igure 25. This section presents a theoretical example of
such analysisKigure 26and Figure 27.

Figure 25. Terminology, consumption intensity data, assessment level and ast®attools of approaches derived from
the Consumption Footprint methodology (Source: Sala & Sanyé Mergfi2).
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Significant differences are observed betweenthei JM>@ QP LC QEB >K>IVPBA @LKPRJBOP ~
the one of an average EU citizen (Consumption Footprintf{gure 27. Lower impacts than the average are

observed for Anne in all the areas of consumption. Indeed, she &dapseries of environmentally friendly

behaviours in the different areas of consumption, such as usinggligttransportation, avoiding the consumption

of meat, sharing the apartment and the appliances.

The impacts of the lifestyles of other consumers, instead, can be lowdnigher than the average situation
according to the area of consumption considered. This highlights gositive effects due to the adoption of
low-impact behaviours in a certain area of consumption may be to differertents offset by the impacts
associated to other consumption areas. This is the case, for exaroptee impact on climate change generated
by Paul. His choice of being semi-vegetarian resulted in a 60% rednaf the impact of Food compared to
the average. However, the fact that he is living alone and basirive every weekday at least 30 km by car
increases his impact in the areas of consumption Housing and Mobilityiafig offsetting the positive effect
of beingsemi-TCECR?PG?L )'LBCCB {téfSlimage) tangelanly) 33Kidwer than the impact of
an average EU citizen.

2FC)?L?JWQGQ) MD) AML Q SKC P @egdN\oP btibpBnhCaQcpiNpveGensv@ piisperivie,F C )
including all the areas of consumption, when assessing the impacts of cons  umption patterns .

Figure 27. '"KN?ARQ)MD)AMLQSKCPQ+)NPMD GJC Q FAMKN PCB)UETRFIRFC)?TCP?
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Results for the family are expressed per person. The graph only inslfede impacts reported as example, but
the full set of results are reported in Sala et al. (2019).
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5.5 Which is the impact of Consumption Footprint on biodiversity and human
health?

The 16 analysed LGhAased impact indicators assess changes in the aspect of the naturalrenment caused
by environmental pressures. Estimating the impacts at the endpoint means mngdetiore broadly the effects
of the environmental pressures, assessing tii@mage effects that may be generated on areas of protection
such asecosystem quality and human health .

By focusing the evaluation of the damage provoked by environmental pressomes few areas of protection,
the endpoint modelling may facilitate the interpretation of the ConsuroptiFootprint results in light of the
SDGs objectives, as well as reveal potential connections between themedntlee quality of aquatic and
RCPPCQRPG?J)CAMQWQRCKQ)?LB)RFC)AMLQCPO)IRGR)L) VD HE@ G MBGJIN B QG
?LB) )|*GDC)ML)J?LB| )UFCPC?Q)FSK?L)FC?JRIRRBQLBRIERGIEBEAMPC)MD)1"%

Land use and climate change are responsible for the largest share of  the damage on ecosystem
quality in terms of biodiversity loss caused by consumption in EU. These results areettlveth the findings
already reported in the Millennium Ecosystem Assessment (MEA, 2005; WWF 2017), igdnitify climate
change and land use among the main drivers of biodiversity loss. Fetite area of consumption that mostly
affects ecosystem quality, especially due to the environmental impactssea by primary production.

Figure 28. Damage on ecosystem quality generated by EU consumption (2010)
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Endpoint assessment model: ReCiPe 2016 (Huijbregts et al., 2017), Higstacaltural perspective.

Particulate matter and climate change are the main drivers of the effects on human h ealth due to
consumption in EU. This result is in line with statistics on mortality by WH@hwaports illnesses associated
with respiratory apparatus as third cause of mortality in Europe in 2010H®/ 2022). Particulate matter
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prevails on climate change in damaging human health in those areasonsumption where electricity use is
at high levels, i.e. Housing and Household goods.

As general conclusion, it is possible to say that climate change isafriee main contributors to the endpoint
damage on both ecosystem quality and human health. The damagecmsyestem quality is driven by land use
associated to food production, whereas electricity production, being resporwilaldarge share of particulate
matter emissions, is the main driver for the impact on human health.

These considerations highlight the existingterconnections between SDG 13 |AJGK?RC)SPERGML} )
| DDMPB?@JC)?LB)AJC?L)CISDBEWAN) 15 BHIPSDGN.CARGTCJIW)
Figure 29. Damage on human health generated by EU consumption (2010)
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6 What is the temporal evolution and geographical distribution of the EU
Consumption Footprint?

6.1 How is the Consumption Footprint evolving over time?

In the timeframe 2010-2021, theConsumption Footprint has increased by 4% (Figure 3Q. However, one
should consider the effect of the COVID pandemic which hdsredl the usual consumption patterns and
behavioursUntil 2019 the Consumption Footprint showed a continuous increasing trend  leading to a
10% increase. Such trend suggests that the environmental impacts due tedfidumption would have kept
GLAPC?QGLE)GL) ?)Ih 202 Kcadsumptibh ReBidsRre slowly increasing and recovering from the
pandemic. The most affected area of consumption by the pandemic has beahpility which was following an
increasing trend up to 2019 (+11%) and drop by 7% in 20AHidure 32.

Between 2010 and 2021, the increase of the Consumption Footpceut be only partially explained by
population growth (which was limited to around 1.5%) and therefore it is mairdyconsequence of the
increasing consumption intensity (i.e., citizens consuming morej certain product groups . The highest
increase along time is shown in Food consumptidiig(re 33, which dominates the overall Consumption
Footprint, and compensates the trends in other areas of consumption. Houbimg a decreasing trend during
the analysed period (2010-2021). The decrease in housing impactaainly driven by a general reduction of
energy and water use in the buildings especially for spaaating, and to energy efficiency regulations
introduced since 2010 (European Parliament and Council, 20E@ufe 33. The benefits of other policies
affecting the other areas of consumption, e.g. the progressive reductioscanfemissions (EC, 2008), were
GLQRC?B)MDDQCR)@W)RFC)GLAPC?QCB) S)FUERY jre mipQriar@évbf putihgCB) |PC @ |
in place policies aimed at enhancing more responsible consumption patt&igare 33.

Figure 30. Evolution of the Consumption Footprint EU-27 along the 2010-2@2tiod and contribution of the areas of
consumption to the Consumption Footprint (index = 2010).

Consumption Footprint
(2010-2019)
+10%
N COVID EFFECT (*)
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+5% Household goods |

-15% Housing
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

OFgod ®Housing @Mobility ®Household goods @ Appliances

(*) Note that some datasets underpinning the calculation of the aongtion intensities from FAOSTAT and Eurostat are still not public
for 2021 and data were extrapolated from previous trends.

Theenvironmental impacts due to the consumption of food has shown the largest in crease along the
analysed periodKigure 3. Impacts due to food consumption are dominated by meat and dairy prodthogs,
consumption of which grew during this period. Meat consumpti@wgbetween 12% (beef) and 32% (poultry),
apart from pork meat (+1%), while consumption of products increased particufarlgheese (+82%). Highest
increase was observed for quinoa (+994%), tofu (+298%) and avodadal8%), mainly associated to changes
in dietary patterns and consumption trends. Such changes were also refletthe increase in legumes (+72%
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for beans), soy-based beverage (+62%), and nuts and seeds (between 22% and 87%). Thetpttbdt showed
the largest decreased in consumption were chickpeas (-52%), tuna (-3#¥d)olive oil (-28%).

Figure 31. Evolution of the Food area of consumption for EU-27 between 2010 an212(ndex = 2010).
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Theenvironmental impacts due to the mobility of EU citizens has decreased  along the analysed period
(Figure 33, although this has been an effect of the COVID pandemid &g associated limitations starting in
2020. During the full period, the most affected type of transport waalpic transport by bus (-57%) and air
mobility (-55%). Electric passenger cars showed the largest expanaioong the alternative technologies to
fossil fuels for private mobility (+1117%). In general, older passenger cars assetti® higher direct emissions
are being replaced by newer models that adjust to environmental restrictions of Edyp(HURS5, EURG).
Without considering the effects of the pandemic, environmental impacts due to the mobility of EU
citizens increased by 10%. Beyond the growth of hybrid vehicles and the replacement of passenges, eair
mobility grew between 11% (domestic flights) and 69% (intra-EU flights). As palblic transport showed an
increase both for trains (up to 17%) and buses (up to 8%).

Figure 32. Evolution of the Mobility area of consumption for EU-27 between 2010 2681 (index = 2010).
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Theenvironmental impacts due to the consumption associated to housing has  decreased along the
analysed periodKigure 33. The building stock has shown a renovation with older buildimgjag replaced by
buildings constructed or renovated after 2010. The highest populatiensity in the moderate EU countries
drives the higher role of this climatic group among the EU results. nand water consumption per dwelling
has been reduced along the period resulting from EU policies to makdibgs more efficient. Energy used for
space heating, cooking and lighting, as well as water consumptionredsced among all housing groups. The
variation in energy used for appliances and domestic hot water depenaeti® climatic region (cold, moderate,
warm) and building type (single and multi-family houses).

Figure 33. Evolution of the Housing area of consumption for EU-27 between 2840 2021 (index = 2010).
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The environmental impacts due to the consumption of household goods has i ncreased along the
analysed period by 5%Hgure 34. The consumption of newsprint (-43%), plastic furniture (-38%) arahge(-
30%) showed the largest decrease, driving changes in paper products, ftergtod clothes product groups,
respectively. The largest increase in consumption intensity was assodiate@doden table (furniture) (+104%),
WW footwear (+69%) and liquid soap (+64%). Household goods consamptias affected by the COVID
pandemic showing a steep decrease from 2019, although the previous trendshiaging a steady increase.

Figure 34. Evolution of the Household goods area of consumption for EU-27 etw2010 and 2021 (index = 2010).
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Theenvironmental impacts due to the consumption of appliances has incre  ased along the analysed
period Eigure 35. The post-COVID pandemic shit towards hybrid modes of workingcbagibuted to an
increase in the consumption of notebooks (+31%). Washing machines (+25%) afekaofakers (+18%) also
showed a relevant increase. Until 2019, the consumption footprint of appliarstesved a decreasing trend
particularly due to the decrease of lighting technologies such rasandescent (-87%) and halogen lamps (-
71%).

Figure 35. Evolution of the Appliances area of consumption for EU-27 between 2862021 (index = 2010).
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The effect in the environmental impact of the changes in consumption intensity depend on the

impact category (Figure 3. For example, appliances have a larger relevance on the resourcefusmerals
and metals compared to other categories. Largest increase occur in terrestitbphication and ozone
depletion mainly associated to food consumption, while changes ireteetricity mix along time are leading to
a decreased impact due to ionising radiation.
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Figure 36. Evolution of the Consumption Footprint EU-27 between 2010 and 2021 and ibartion of the areas of
consumption to the Consumption Footprint, by impact category (ird2810).
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Model robustness of the impact assessment model used to assess eactatadiis taken from EC (2021c).

6.2 Which are the impacts and related drivers in EU countries?

The Consumption Footprint per capita varies among the different MembtateS (Figure 3%. Food

consumption is the main contributor in most EU countries

. Housing shows a larger relevance in moderate

and cold countries compared to warm ones due to a higheergy consumption for heating purposes . The
impacts linked to the consumption of household goods vary amongntiges depending on specific patterns
and lifestyles. Mobility is more relevant in those countries requiring more air rtpbilue to specific
characteristics (e.g., island such as Malta). Appliances generally reptimtetbwest contribution in all EU
Member States, as the energy consumption during the use phasgppliances is considered in the housing

area of consumption.
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Figure 37. Consumption Footprint per capita and per area of consumptiors b\ember State (2021).
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The Consumption Footprint per average citizen in each EU Member Statachyirepact to the environment,
is shown inFigure 38 Member States with a high GDP per citizen frequently present high impact per
citizen (e.g. Luxemburg, the Netherlands, Denmark, Finland, Sweden, and Belgiume)l listerms of spatial
distribution, southern countries tend to show a lower impact intensity per citizgrart from water use.
Compared with the Domestic Footprint per capitgure 9, it is noticeable the difference for resource use
impact categories, e.g. water use impacts are more concentrated domesticaltyréfgarding consumption.

Figure 38. Consumption Footprint per citizen of the 27 EU Member Statessidering 16 impacts to the environment
and resources (2021)

Photochemical ozone formation Acidification Terrestrial eutrophication Freshwater eutrophication

13.46 55.47 48.83 108.21 0.17 0.42 0.39 0.95
77T SSS—
kg NMVOC eq. mol H* eq. thousand mol N eq. kg P eq.
Marine eutrophication Freshwater ecotoxicity = Human toxicity non-cancer Human toxicity cancer

gl sy

16.36 39.99 145.50

RS

287.38 95.07 185.90 4.49

kg N eq. thousand CTUe micro CTUh micro CTUh
Land use Water use Resource use, fossil Resource |:z:,t anI:nerals and

Bl ni < R e BT reie
14.45 49.98 140.97 0.04 0.09

0.24 4.87

million Pt thousand m? water eq. gigajoule (GJ) kg Sb eq.

37



7 Are the consumption patterns of EU citizens sustainable?

7.1 Decoupling assessment: why a consumption based approach is key for
assessing decoupling in EU?

Decoupling: Using less resources per unit of economic output and reducing the envirotaienpacts UNEP,
2011).

Absolute decoupling : The environmental impacts decrease while the economic activity keepwing.

Relative decoupling: The increase of the environmental impacts is lower than the growththe economic
activity.

The assessment of the environmental impacts can be performed for a aegtaar to show the status quo (e.g.
Figure 39, as well as for a period of time to evaluate the evolution of theveronmental impacts. A desired
trend along time is to decouple the environmental impacts of consump#iad production activities from the
associated economic output (e.g., in terms of Gross Domestic Product,(G&®E-Mengual et al., 2019).

Considering a consumption-based perspective rather than a territoria production-based one is key in the
evaluation of the decoupling of the environmental impacts ohsumption from the economic input. Figure 34
compares the environmental decoupling behaviour of the EU for theylted score of the Domestic Footprint
and the Consumption Footprint. Between 2010 and 2018, the EU Domestic Footpdreaked by 12% showing
an absolute decoupling from the economic output (GDP), which grew by f88%e same time period. This
trend indicates that the territorial environmental policies implementethiea EU framework are pushing towards
a decrease of the environmental impactBigure §.

However, trends are different when considering trade with the Consumggootprint growing by 5% and
leading to a relative decoupling from economic growth. Therefore, thdrenmental impacts embodied both
in imports and exports have a significant role in the environmental burdehgamsumption and, thus, a
territorial perspective would lead to a biased conclusion as the enwiremtal impacts are decoupling from the
economic growth more intensely in the territory than abroad.

Figure 39. Environmental impact decoupling of the Consumption Footprint anth&xtic Footprint from the economic
growth (GDP) and human well-being (HDI) (EU-27, 2010-2018).

Beyond GDP Decoupling can be evaluated also from indicators of wading, such as the Human Development
Index (HDI), towards considering other aspects of the progress as sdo@stgnd the economic output (e.g.
GDP) but. When considering the HDI, the Domestic Footprint is stillisfp@n absolute decoupling but th
Consumption Footprint is showing no decoupling, with a higher asing rate.

D

Resource decoupling: Resource decaling can be assessed by comparing resources use in terms of Domestic
material consumption (DMC), as a resource productivity indicator emgldoye Eurostat (2018), with the
evolution of GDP. Resource use showed a higher degree of géoguihan environmetal impact (Consumptior
Footprint) highlighting that assessing environmental impact dedimgpis key to integrate the environmental
behaviour of different resources beyond the absolute amount of resosrdepletion Figure 39.
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Thedifference in decoupling between production and consumption impacts are also observe d at EU
country level. When comparing the decoupling of EU countries ferDlomestic FootprintHigure 4Q and the
Consumption Footprinf{gure 4J, the situation shifts of mostly absolute decoupling countries (includimg

EU) for domestic impacts to mostly relative decoupling (including theviiigh trade impacts (balance between
embedded impacts in imports and exports) are also accounted for.

Figure 40. Situation of EU-27 and EU countries in relation to decoupling the&siic Footprint from the economic
growth in terms of Gross Domestic Product (GDP) (2010-2Q2&)breviations are provided in page 59).

Figure 41. Situation of EU-27 and EU countries in relation to decoupling thesGmption Footprint from the economic
growth in terms of Gross Domestic Product (GDP) (2010-2Q&)breviations are provided in page 59).
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However the evolution along time and the resulting environmental decoupling (and its inte nsity)
depends on the impact category . Figure 42displays the evolution of the Consumption Footprint single
weighted score and the individual 16 impact categories comggbwith the GDP evolution for the period 2010-
2018. The majority of the impact categories, including the singleghéd score, show a relative decoupling:
their increase was lower than the GDP one (+23%). These impact cagsgane associated mainly to tharea

of consumption of food, which dominates the Consumption Footprint and shows the largest increaseng
among the areas of consumptiorFigure 3Q. In fact, the top-6 categories with the highest increase for this
period are dominated by impacts due to food consumption (>62Byre 19. On the contrary, four categories
are showing a decrease and, therefore, an absolute decoupling.

This analysis highlights theelevance to consider sets of indicators when assessing environmental
decoupling to prevent trade-offs in policy actions . While resource use indicators are usually employed in
decoupling analysis (Eurostat, 2018), these address partially the plethbenuvironmental effects of human
activities excluding environmental pollution. Some decouplingdistsi employ climate change to assess
environmental decoupling (e.g., Schandl et al., 2016). In thisyaislthese type of indicators (i.e., climate
change, resource usefossil, and resource useminerals and metals) show a trend that is not reflecting the
environmental impacts of EU consumption, such as the effects of increasind tmmsumption (e.g., affecting
land use, water use, ozone depletion). In fact, resource use indicators show abdeltepling, which would
mislead policy needs to tackle environmental impacts. This is inviitk the literature questioning the use of
resource footprints as proxy for environmental footprints (Heijungs, 2017).

Figure 42. Evolution of the Consumption Footprint single weighted scard the individual 16 impact categories and
associated decoupling from the economic growth in terms ofS8rBomestic Product (GDP) (EU-27, 2010-2018).
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7.2 Is consumption in EU environmentally sustainable and within planetary
boundaries?

The environmental impact of EU consumption could be further linkedpgcHic SDGs(3, 6, 13, 14, and 15)
and related toplanetary boundaries , which represent the quantitative estimation of thearth carrying
capacity ) 2FGQ)JGLI) GQ) GL) JG-ietm UistoR fo) FOBACf #hangQuyell Militlin planetary
boundaries of the 8" EAP (European Parliament and Council, 2022), and means the quantifioatithe
environmental performance of the EU consumption with respect to the Earth systgraadity as anabsolute
term of comparison . The connection to SDGs and planetary boundaries helps determininthevhthe
consumption in Europe isnvironmentally sustainable .

Theplanetary boundaries concept NPCQCLRQ)|?)QCR)MD)LGLC)NJ?LCR?PW)@MSLB?PC
AMLRGLSC)RM)BCTCJIJMN)?LB)RFPGTC)DM P GEQ IAGE) PERefeidre @ariRdvessifg K C}) 1R M
such limits can lead to ecological processes to reach a new state (Rockst@l., 2009, Steffen et al., 2015).

Figure 43. Impacts of EU: relative and absolute assessments

Figure 44. Overview of the link between the (midpoint) impacts adopted in Life Cyunfgact Assessment, the Sustainable
Development Goals and the planetary boundaries (adapted from 8aé., 2020).
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The Domestic FootprinE{gure 45 and Consumption Footprirfigure 46 areovercoming several Planetary
Boundaries. The level of overcoming is larger for the Consumption Footprint thvarihe Domestic Footprint
due to the impacts embedded in trade. The different methodolabi&pproach (statistics for domestic and
modelling for consumption) is particularly relevant for freshwater ecotityi zwhich is largely transgressed in
the Consumption Footprint, where a complete evaluation of emissiorthgéaenvironment is performed.

Figure 45. EU Domestic Footprint per capita compared to global (whole worldyétper capita and Planetary
Boundaries per capita.

Figure 46. EU Consumption Footprint per capita (2018) compared to globabk@wvorld) impact per capita and Planetary
Boundaries per capita.
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8

What are the applications of the developed framework?

The Consumption Footprint and Domestic Footprint indicators show considerable potential to
support policy making through different uses , including Figure 47%:

B

Identifying environmental hotspots : the granularity of the indicators can provide information on
hotspots at different levels (environmental issues with the highest reles®, areas of consumption, product
groups and products, life cycle stages of products, and of most relevant nesoused or emissions to the
environment). The indicators could be presented as 16 different environmentadétngategories or as a
single score. Biodiversity footprint could be presented as well complding the Environmental footprint
with a life cycle impact assessment method addressing biodiversity loagfeint).

Monitoring: yearly updates of the indicators allow tracking the evolution of impaetssociated with
changes in production and consumption patterns. This may be strategimémitoring e.g. how much EU
is decoupling environmental impacts from economic growth, the benefftsransition towards circular
economy, the ability of EU to remain within planetary boundaries as wellragness related to the SDGs
(especially SDG12 on responsible consumption and production). Thatordian also be employed to set
targets for policy purposes as called by the European Parliament fautar economy!, e.g. Sweden
parliament recently agreed on having a consumption-based perspectivelimate targets®.

Setting a baseline against which testing policy options and scenarios: the modularity of the
indicators can formulate scenarios affecting not only lifestyles but all theg#a along the supply-chain
(from raw material extraction to end of life) as well as technologichbages in the life cycle of products.

Evaluating lifestyles and consumption patterns , which can be compared to EU and Member State
average lifestyles.

Identifying transboundary and spillovers effects , since the indicators could unveil the trade footprint,
namely the amount of impacts embodied in imported goods.

Figure 47. Overview of policy uses of the developed framework.

14

https://www.europarl.europa.eu/news/en/press-room/202101221PR962 14 roalbfor-binding-2030-targets-for-materials-use-and-

consumption-footprint

15 https://www.climatechangenews.com/2022/04/08/sweden-set-to-be-worlds-fimintry-to-target-consumption-based-emission-cuts/
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8.1 Developed platforms and tools

The project resulted in the development of three different online platfsremd tools developed for different
purposes and targeting different stakeholders groups.

Online tool Targeted stakeholders Main goal

Consumption Policy-makers Explore Consumption Footprint and Domes
Footprint Researchers Footprint data

Platform Stakeholders Access and download data

Consumer Footprint Citizens Assess the individual Consumption Footprint
Calculator Identify hotspots of impacts and potentia

sustainable lifestyle tips

Member  States y Member States Explore the underpinning consumption intens
Consumption data of the Consumption Footprint
Footprint Tool

Assess alternative data sources for consumpti
intensity data and effect on Consumption Footprir

Through theConsumption Footprint Platform ¢ (EC-JRC, 2023a) it is possible to explore the results of the
Consumption Footprint for the period 2010-2021, and of the Domestic Footgontthe period 2000-2018
(forthcoming data up to 2021). Both indicators are available at EU and Mengtate level with data per
country, per capita and per Kin

The platform includes:

2 assessment of decoupling, against Planetary Boundaries and against Subtaii2evelopment
Goals,

2 a comparison of production and consumption impacts,

2 the possibility to explore the contribution by product,

2 apage devoted to assess the environmental and biodiversity impatte@EU food system,
2 access to regionalized Consumption Footprint data.

Figure 48. Example of chart provided in the Consumption Footprint Platfoegarding the overall Consumption Footprint.

The Consumer Footprint Calculator *” allows EU citizens to calculate the environmental impacts of thei
consumption patterns and to evaluate how changes in their lifestylay affect their personal footprint (Sala
et al., 2022). The calculator is available in English, Italian and Spanish

16 Access to the platformhttps://eplca.jrc.ec.europa.eu/ConsumptionFootprintPlatform.html
7 Link to the Consumer Footprint Calculatbttps://knowsdgs.jrc.ec.europa.eu/cfc

44



The Calculator allows citizens to explore the impacts of thié@styles Figure 49:
2 through 16 environmental impact categories and a single weightedsco

2 displaying the impact by area of consumption and product

2 assessing the results against the Planetary Boundaries and the Sustainable dpeneht Goals

2 comparing the impacts against the average EU citizen

Figure 49. Overview of the structure of the Consumer Footprint Calculajoestionnaire and results visualization
options.

TheMember States yConsumption Footprint Tool ® (EC-JRC, 2023b; Sanye Mengual et al., 2023) allows
Member States to explore the results at Member State level of @@nsumption Footprint. In particular, the tool
includes a specific module to support Member States in introducing thwn data on consumption intensity,

e.g. stemming from local household consumption surveys or ottea they might have at national level on
consumption Figure 50Q.

Figure 50 )2FC)~+MBGDW)GLRCLQGRW ) K BoBSIth(tipMEDpRFEToolC K@ CP)1R?RCQ) z

18 Link to the Member States Consumption Footprint Thttbs:/eplca.jrc.ec.europa.eu/MSConsumptionFootprint.html
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8.2 The different geographical scales at which the Consumption Footprint could
be applied

The Consumption Footprint can be applied at different geographicdkescand at different granularity, from
the EU to the individual consumeFifure 5J:

2 TheConsumption Footprint Platform (EC-JRC, 2023a) provides data at EU and country level. At
the country level, theSpanish Ministry of Consumer Affairs has employed the data from the
Platform to analyse the case of Spain in collaboration with the JRC §kind de Consumo/EC-JRC,
2022). Member States can also use the Member State€onsumption footprint Tool (EC-JRC,
2023Db) to calculate their Consumption Footprint with national data sources.

2 The indicator can also be calculated at regional or urban scale, hygusbnsumption statistics at
higher granularity. Ailot implementation at city level  was developed in collaboration with the
Politecnico of Turin for the city of Turin (Italy) (Genta et al., 202Z2)e exercise required combining
household consumption surveys with other data sources, e.g. geograpbicnation systems on
residential buildings, data on urban public transportation from the tresv$gompany.

2 At the individual level, theConsumer Footprint Calculator (Sala et al., 2022) can be used to
calculate the environmental impacts of specific consumption patternd aehaviours.

Figure 51. Potential applications of the Consumption Footprint at differeabgraphical scales.

An advantage of the potential use at different scales is the posdiito compare the environmental
impacts of consumption at different levels in a consistent manner , such as this comparison of the
footprint of Turin citizens against an average ltalian and an averagediizen (Genta et al., 2022Figure 53.
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Figure 52. Consumption Footprint of an average Turin, Italian and EU citizen8)2@ource: Genta et al., 2022).

8.3 Uncertainties and limitations

The proposed framework and developed LCA-based indicators are thétgasdfua significant effort in data

gathering, data curation, and integrated modelling. Both the input data #redmodelling can be affected by
uncertainties, and this should be taken into consideration when interprédtisgresults and in the use of the
results for policy support. The main types of uncertainties are related

2 Uncertainties and outliers in the different data sources (e.g., emissions statisticensumption statistics),
including required data gap filling procedures

2 Uncertainty in modelled emissions (e.g., chemical emissions of toxistanbes besides those reported in
official statistics) (Domestic Footprint)

2 Uncertainty in the modelled representative products (Consumption Footpniagarding both the
foreground data considered to model the life cycle of the prodand the background data used from life
cycle inventory databases

2 Uncertainty in the impact assessment models of the Environmental Footm@stransparently reported in
the EF recommendations.

2 Uncertainty in the estimate of Planetary Boundaries in the original sourcesiadlsas uncertainties due to
the translation of the boundaries in the EF indicators. Furthermore, for tHosendaries missing an
estimation of the safe operating space in the original publicationsufes have been provided based on
complementary literature (Sala et al., 2020).

The indicators are meant to act as ghermometer} to identify trajectories of evolution of impacts overtime
and the main hotspots. The modelling exercise is designed to alipglating the indicators overtime and being
able to capture main trends associated to consumption patterns. The scdpéheo indicators is mainly
addressing products, and covers services as follows:

B Transport services are covered in mobility

B Food services: Food consumption is included without making a distinction gfomd products
consumed at home or outside home.

B Tourism: Food consumption, transport and peer-to-peer accommodatimicluded.

Moreover, it is beyond the scope of the analysis the consideradiorebound effects or effects of re-exports
when dealing with transboundary impacts.

The indicators are under constant refinement to ensure the highest reliability, heheeseader is invited to
check the latest results in the above present€dnsumption Footprint Platform
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9 Aregionalized Consumption Footprint

The environmental impacts of the representative products of the Corgtion Footprint currently represent the
EU average. For example, the production of the products considerElthelectricity mix (apart from specific
cases such as clothes), the market for imported goods to define inteomati transport considers the EU
average, or the waste treatment for a specific product or materials considérs EU average waste
management (namely considering the share of different waste treatments). Howeherdifferences among
the EU countries on these aspects imply differences in the envirortaiémpact of the representative products
(e.g., beef meat can have a different impact whether produced inEheor imported, and depending also on
how and where the feedstock is cultivatezisuch as the imports of soya).

For this purpose, a regionalized version of the Consumption Footprint has baleulated by using official
statistics to model four main aspects that varies along the EU geographgure 53. The life cycle stage and
area of consumption in which these different aspects are regionalized, as agethe statistical data sources
employed for the regionalization are reported in Annex 5.

Figure 53. Aspects regionalized in the Consumption Footprint at Member $tatd.

The role of the different areas of consumption remains similar to the non-regiized data at the EU level,
where food is the largest contributor to total impadtigure 59 and where animal-based products (meat and
dairy) are the ones contributing the most to the environmental impacts offedl consumption.

Figure 54. Contribution to the regionalized Consumption Footprint (EU27) by @freansumption (left), and contribution
of food products to the impacts due to food consumption (right).

When comparing the different EU countries the year of consumptiba,regionalized Consumption Footprint
per capita variesKigure 55. The countries showing the largest impact per capita are Luxentddalta, Cyprus
and Netherlands. For all these countries, the impact per capéta imcreased overtime. On the contrary, the
lower impact per capita is shown for Romania, Bulgaria, Croatia and Skv8pecific years are remarked for
some countries (e.g., 2011 for Sweden, 2012 for Italy) outlining the relevancin®fannual variance of the
different aspects considered in the regionalization. In particular, charigémport needs and the countries
satisfying such needs can be crucial in the resulting environmental ingpaGenerally, it is observed the
influence of the consumption intensity evolution which may offset improvetsetue to green transitions, e.g.
due to less impactful energy mix.
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Figure 55. Variation of the regionalized Consumption Footprint per capitmag EU countries and period (2010-2018).

Performing the regionalization of the Consumption Footprint, outliers wdemtified in the statistical data
sources, e.g. in relation to data concerning the waste treatment. Sutlirecs may have an unexpected effect
on the resulting environmental impacts. However, due to the nature efdata (i.e., official data provided by
Member States) these outliers have not been modified. The regionaligedlts are available in a devoted
section of the Consumption Footprint Platfotffior EU countries to signal unexpected results and potentially
revise the data employed for the regionalisation.

19 https://eplca.jrc.ec.europa.eu/ConsumptionFootprintPlatform.html
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10 Conclusions

The Consumption Footprint and Domestic Footprint indicators assess the envirorimesgaures and impacts
due to EU production and consumption. The calculation framewdokvalthe estimate ofl6 environmental
impacts (e.g., climate change, freshwater ecotoxicity, land use related impaet&r use related impacts, etc.).
Modelling consumption in Europe to address SDG 12 , the calculated environmental impacts can be linked
with 5 other SDGs (3, 6, 13, 14 and 15) . The assessment has been performed at different scales, 27
Member States, areas of consumption and products, and individual citizens . The framework includes
an assessment against the planetary boundaries. Asingle headline indicator (a single weighted score
of the 16 environmental impacts covered) can be calculated for comroating these results.

The Consumption Footprint set of indicators may help assess the main droféh® environmental impacts of
EU consumption. Food consumption, followed by housing and mobility, are reljeoftsithe largest share of
impacts. Theenvironmental impacts of the consumption of an average EU citizen are outs  ide the
safe operating space for humanity for several impact indicators. Despite inherent uncertainties linked to
this type of assessment, the results are indicating the need of@uasito significantly reduce the environmental
impacts due to consumption.

The Consumption Footprint and Domestic Footprint indicators show considerable potential to
support policy making through different uses , e.g., hotspot identification, monitoring of the evolution of
impacts over time, testing of scenarios and policy options, definibbrbaselines, or the assessment of the
CLTGPMLKCLR?J)GKN?AR)MD)AGRGXCLQ*)JGDCQRWJICQ

LCA-based indicators can have a crucial role in ensuring the adoption of  a systemic approach in
environmental impact assessments as well as to help unveil and assess trade-of  fs. However, this
work is not exhaustive of all environmental concerns: it assessed poteimtipacts according to the impacts
selected in the Environmental Footprint. Future work may focusiraproving the robustness of the
assessment of the overcoming of planetary boundaries , as well asto improve assessing impacts
related to biodiversity loss andto address additional environmental concerns  related to consumption,
such as e.gmarine litter, noise .

Main findings

2 Five areas of consumption (Food, Mobility, Housing, Household gombappliances) have been assessed
through the life cycle assessment of methan 160 representative products. Consumption of food emerged
as the main driver of impacts generated by household consumption, follotyedHousing (especially for
space heating) and Mobility (especially the use of private cafs).increase of Consumptn Footprint
between 2010 and 202 was driven by higher consumption intensity in Food and Mobility.

2 TheEY )A?L)@C)AMLQGBCPCB)?)|LCR)GKNMPRCP)MD)CAREDMDKEKRMPRE
are larger than those of exports. This implies thie Consumption Footprint (overall impacts related to
consumption including trade) is higher than the Domestic Footprint (inggenerated in the EA27 area).

2 Between 2010 and 2018, the Domestic Footprint in the-BW has decreased-12% as weighted sca)
while GDP has increased (absolute decoupling). Yet accountingnfmbodied impacts due to trade
(Consumption Footprint), a more limited relative decoupling is observed

2 The environmental impact of the consumption of an average EWanitis outside thesafe operating space
for humanity for several impacts, namely climate change, particulate matter, resousee(fossils fuels)
and freshwater ecotoxicity. Despite the differences in the robustness of tliterdint impacts, results
conclude that for most ategories the impacts are close to the threshold, when not over it.

2 The Consumption Footprinin be use to set d@aseline scenario against which different policy opticarsd
green transitionscan be tested, from substituting a raw material, to changing@ansumer behaviour or &
product waste management option. Adopting LCA, tradfs related to green transitionsemerge clearly.
More than 50 scenarios on the different areas of consumption have bessted. Overall, results showeg
that only an integrated atton combining several interventions may ensure reducing significantly {the
environmental impacts.
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List of definitions

Definiendum

Definition

Absolute decoupling

The environmental impacts decrease while the economic activity keeps growing.

Apparent consumption

It is the mathematical sum of domestic production plus importsnons exports (APPARENT CONSUMPTI
IMPORTS + DOMESTHEXPORTS). It differs from actual consumption because it does not take insieoation
changes in stocks.

Area of protection (AoP)

A cluster of category endpoints of recognisable value taisty, viz. human health, natural resources, natu
environment and sometimes man-made environment (Guinée et al., 2002)

Carrying capacity

The carrying capacity of a biological species in an environment is themaxi population size of the species tha
the environment can sustain indefinitely, given the food, habitat, evadnd other necessities available in th
environment. In population biology, carrying capacity is defined as timdrenment's maximal load, which i
different from the concept of population equilibrium (Hui, 2006; Sayre, 2008)

Consumer Footprint

The Consumer Footprint refers to the application of the Consumptiastgfimt with the Consumer Footprin
Calculator, where users provide their own consumption intensity data withatheof performing an analysis of]
their individual lifestyle.

Consumption Footprint

The Consumption Footprint is a set of 16 LCA-based indicators (alstedeias a single score) whose purpose
to quantify the environmental impacts of consumption at EU and MembeteStevel. It is based on the
combination of: i) the emissions in air, soil and water as well as theoueses used along the life cycle of circ
160 representative products, belonging to 5 areas of consumption (food, mobility, housingehold goods, and
appliances); i) the consumption intensities of those productghi&)Environmental Footprint (EF) impact modellin
which translates emissions and resource consumption into potential envirorehéntpacts (Sala & Sanyé€
Mengual, 2022)

Domestic Footprint

The Domestic Footprint is a set of 16 LCA-based indicators (alsdlahla as a single score) aiming to quantif]
the environmental impacts due to domestic production and consuampthence limiting the scope to emission
(as well as resources extracted) within the EU territory translatedénpacts by means of the EF impact mode
(Sanyé Mengual et al., 2022).

Domestic Material
Consumption (DMC)

Environmental accounting tool that covers flows of resourceshbAAMSLRGLE)DMP)RFCGP)K?
AMLQSKNRGML*)NCPQNCARGTC ).PMBSAR@)SAMSHLRYLTRR CPEB)TMNE

Environmental
(EF) zZPEF/OEF

Footprint

Life cycle based methodology for the assessment of the environrakptofile of products (PEF) or organisatior
(OEF).

Environmentally-extended
input-output (EEIO
analysis

Accounting method which builds on economic input output tablesymemented with environmental extension
so to attribute emissions to the environment or resource use frdme production stages to final demand in
consistent framework.

Environmental impact

A consequence of an environmental intervention in the environment system (Guinée et 2).Z8tential impact
on the natural environment, human health or the depletion of naturaaerces, caused by the intervention
between the technosphere and the ecosphere as covered by LCA (e.g. emissonsceeextraction, land use).

Footprint

J)IDMMRNPGLR}) GQ) ?) @& ? tUdRe@iBrigRiE Bapydp@fd SPratural resources by humans|
footprint describes how human activities can impose different types bmrdens and impacts on global
QSQR?GL?@GJGRW) USVCI)CR)?J )

Life Cycle Assessmen
(LCA)

LCA is a methodology for the systematic evaluation of the @eawmental aspects of a product or service syste
through all stages of its life cycle.

Life Cycle Thinking

Life Cycle Thinking (LCT) is about going beyond the traditional focus apduption site and manufacturing
processes to include environmental, social and economic impacts of a product owttiits life cycle.

Normalisation

According to ISO 14044, normalisation is an optional interpretation stiep complete LCA study. Normalisatio
allows the practitioner expressing results after characterizatioging a common reference impact. Usin
normalisation references in combination with weighting factors, the relatimagnitude of an impact may be
related to other impacts in the life cycle with a common unit.

Planetary boundaries

A framework concept developed by Rockstrom et al (2009) to defidesired operating range for essential Eartl
system features and processes. Transgressing a terrestrial gikry boundary implies a risk of damaging g
catastrophic loss of existing ecosystem functions or services across the eptirestrial biosphere.

Relative decoupling

The increase of the environmental impacts is lower than the growth of the econontieitgc

Trade Footprint

The Trade Footprint aims at calculating the impacts due to¢hgissions of pollutants and extraction of resource
along the supply-chain of trade (namely, imports and exports). ttoamts for environmental impacts associate
RM)NPMBSAR*Q)QR?ECQ)MD)RFC)QSN N BbWtisdar@ated pEcomdiNgld tGd rzodel B
approaches: bottom-up and top-down.

Weighting

According to ISO 14044, weighting is an optional interpretation step @bmplete LCA study. Weighting allov|
expressing results as a single final score, resulting from assigning a weight to eaphct category based on the
relative importance of an impact compared to another.
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Annexes

sment

Annex 1. Impact categories, underpinning models, and robustness of the impact asses
models (Environmental Footprint 3.1).

. Model adopted as in EF qubal_
Impact category Unit a normalisation
(Model robustness @) b
factors
Bern model - Global
Climate change warming potentials (GWP)
(GWP) 9 kg CQeq over a 100-year time 7.55E+03 6.81E+12 21.06
horizon (based on IPCC
2013) (1)
EDIP model based on the
ODPs of the World
Ozone depletion Meteorological Organisatio
(ODP) kg CFC-11 eq (WMO) over an infinite time 5.23E-02 5.39E+08 6.31
horizon (WMO 2014 +
integrations) (1)
Particulate matter Disease PM model (Fantke et al.,
M) incidence 2016 in UNEP 2016) (1) 5.95E-04 5-16E+05 8.96
Human health effect model
lonising radiation _ as developed by Dreicer ef
(IR) kBQU-235€d. | 5 1995 (Frischknecht etal] ~ #225+01 5.27E+14 501
2000) (1)
Photochemical LOTOS-EUROS model (V3
ozone formation kg NMVOC eq. Zelm et al, 2008) as 4.09E+01 4.07E+11 4.78
(POF) applied in ReCiPe 2008 (Il
Acidification (AC) mol H eq Accumulated exceedance 5.56E+01 1.00E+12 6.2
Lot Seppéléa et al. 2006, Posc
Eutrophication, (
terrestrial (TEU) mol N eq et al, 2008) (11) 1.77E+02 6.11E+12 3.71
Eutrophication,
freshv?later (FEU) kg P eq EUTREND model (Struijs ¢ 1.61E+00 5.81E+09 2.8
e roohica al, 2009) as applied in
utropnicaton, ReCiPe (Il
marine (MEU) kg N eq (m 1.95E+01 2.01E+11 2.96
Freshwater
ecotoxicity CTUe 5.67E+04 1.31E+14 1.92
(ECOTOX) based on USEtox2.1 mode
Human toxicity, (Fantke et al. 2017),
non-cancer CTUh adapted as in Saouter et al 1.29E-04 4.10E+06 2.13
(HTOX_nc) 2018 (1)
Human toxicity,
cancer (HTOX c) CTUh 1.73E-05 9.62E+05 1.84
Soil quality index based on|
LANCA model (De
Land use Laurentiis et al. 2019) and
(LV) Pt on the LANCA CF version 8.198+05 3.98E+15 7.94
2.5 (Horn and Maier, 2018
(1
Available WAter REmainin
Water use 3
(WU) m° water eq (AWARE) model (Boulay § 1.15E+04 1.82E+14 8.51
al., 2018; UNEP 2016) (llI
Resource use, ADP fossils (van Oers et al
fossils (FRD) MJ 2002) (ll) 6.50+04 2.24E+14 8.32
Resource use, .
minerals and metals| kg Sb eq ADP ultlmatle reserve (van 6.36E-02 2.19E+08 7.55
(MRD) Oers et al., 2002) (Il1)

3EC (2021)° Andreasi Bassi et al. (2023)Sala et al. (2018).
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Annex 2. Domestic Footprint: substance groups considered by impact category

The following table provides an overview of substance groups consideréchpact category. The data sources
used by impact category are detailed in Sanye Mengual et al. (2022a)

Impact category Substance groups

Greenhouse gases (GHGs) both from direct emissions and those associdted tdCF (land use,
land-use change and forestry); Perfluorinated compounds (PFCs); Hydrofluorocarbong GtifGs
hexafluoride (S§

Clorofluorocarbons (CFC)s; Hydrochlorofluorocarbons (HCFCs)

Climate Change (CC)

. CFCs; HCFCs
Ozone Depletion (ODP)
o Air emissions:
Human toxicity —cancer Heavy metals (HMs)
(HTOX ¢), Organics non-NMVOC (non-methane volatile organic compounds), dioxins, Rolgmymatic
Human toxicity,  non- hydrocarbons (PAHs), Hexachlorobenzene (HCB), etc.
cancer (HTOX_nc) and| Releases to water:
Ecotoxicity freshwater Industrial releases of HMs + organics
(ECOTOX) Urban wastewater treatment plants (HMs + organics)

Releases to soil:
Industrial releases (HMs, Persistent Organic Pollutants (POPs)
Sewage sludge (containing organics and metals)
Manure
Pesticides: Active ingredients (Al) breakdown (i.e., disaggregated into EU coumdriesjar types of
crops) combined with dosage statistics.
Pharmaceuticals: emissions to water estimated from national sales.

] NG; NH; SQ; PMo; PMs; CO
Particulate matter (PM)

Emissions of radionuclides:

- to air and water from electricity generation from nuclear sources,
- to air and water from nuclear spent-fuel reprocessing

- to air from crude oil in the energy mix supply

- to air from combustion of coal

- to air and water from end of life of gypsum

- to seawater from non-nuclear activities

NMVOC as aggregated; N@H; CO

lonising radiation (IR)

Photochemical ozone

formation (POF)
NMVOC breakdown

NQ; SQ; NH
Acidification (AC)
o . NQ; NH
Eutrophication, Terrestrial
(TEV)

Phosphorous (total) to soil and water, from agriculture

Eutrophication, Phosphorous (total) to soil and water, from sewages

freshwater (FEU)

NG; NH

Nitrogen (total) to water, from agriculture

Nitrogen (total) to soil and water, from sewages
[*?LBYMAASN?RGML})?LB)[J?LB)RP?LQDMPK?RGNMQ}) UTNRB CICk
unspecified

Eutrophication, marine
(MEU)

Land use (LU)
Gross freshwater abstraction
& Gross water consumption

Minerals and metals (MRD)
Resource use Fossils (FRD)

Water use (WU)
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Annex 3. Consumption Footprint: Complete list of representative products by area of cons  umption
FOOD Product group Representative Product group Representative
product product
MEAT Pork meat BEVERAGES Beer
Beef meat Wine
Poultry meat Mineral water
FISH & Salmon CONFECTIONERY | Biscuits
SEAFOOD Cod PRODUCTS Chocolate
Shrimps TUBERS Potatoes
Tuna FRUITS Apples
DAIRY Milk Oranges
Cheese Bananas
Butter Avocados
EGGS Eggs Strawberries
CEREAL-BASED | Bread NUTS & SEEDS Almonds
PRODUCTS Pasta Cashew
Rice COFFEE & TEA Coffee
Quinoa Tea
SUGAR Sugar VEGETABLES Tomatoes
OILS Sunflower oll Broccoli
Olive oll Carrots
Rapeseed oil LEGUMES Beans
Soybean oll Chickpeas
Palm oil Lentils
LEGUME Tofu PRE-PREPARED Meat-based
PRODUCTS Soy drink MEALS dishes
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APPLICANCES

Product group

Representative product

REFRIGERATION

Combined fridge-freezer

DISHWASHING Dishwasher (10p)
Dishwasher (13p)
WASHING Washing machine

Electric condenser tumble dryer

ELECTRONICS

TV

Notebook

Mobile phone

LIGHTING

Compact fluorescent lamp with integrated ballast (CFLi)

Halogen lamp, low voltage (model HLLVR)

Halogen lamp, mains voltage (model HLLME)

Incandescent lamp (GLS)

Light Emitting Diodes (LED)

AIR CONDITIONING

Air conditioner

DOMESTIC COOKING

Electric oven

APPLIANCES

Coffee maker

CLEANING APPLIANCEH

Vacuum cleaner

BATHROOM APPLIANC

Hair dryer
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HOUSEHOLD
GOODS

Product group Representative Product Representative
product group product
DETERGENTS All-purpose cleaners CLOTHING T-shirt
Detergent for Women blouse
dishwashers
Hand dishwashing Men trousers
detergents
Laundry detergents liquid Jeans
Laundry detergents PAPER Newspaper
powder PRODUCTS
SANITARY PRODU(Q Baby diapers Book
Sanitary pads Toilet paper
Tampons PLASTIC Toys
Breast pads PRODUCTS Plastic articles of
apparel and
clothing
PERSONAL CAl Bar soap Hair-related
PRODUCTS products
Liquid soap Sandals
Shampoo Household
plastic articles
Hair conditioner Furniture of
plastic
FURNITURE Bedroom wooder Sleeping bags
furniture
Kitchen furniture FOOTWEAR | Work and
waterproof
Upholstered seat Sport
Non-upholstered seat Leisure
Dining room table Fashion

BED MATRESSES

Mattress
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HOUSING

Type of building Climate Construction Representative
zone period product
(reference dwelling)
Multifamily ~ house| Cold <1945 MFHcold_45
(MFH) 1945 - 1969 MFHcold_4569
1970 - 1989 MFHcold_7089
1990 - 2010 MFHcold_9010
> 2010 MFHcold_10
Moderate | <1945 MFHmoderate 45
1945 - 1969 MFHmoderate 4569
1970 - 1989 MFHmoderate_7089
1990 - 2010 MFHmoderate 9010
> 2010 MFHmoderate_10
Warm <1945 MFHwarm_45
1945 - 1969 MFHwarm_4569
1970 - 1989 MFHwarm_7089
1990 - 2010 MFHwarm_9010
> 2010 MFHwarm_10
Single family house Cold <1945 SFHcold_45
(SFH) 1945 - 1969 SFHcold_4569
1970 - 1989 SFHcold_7089
1990 - 2010 SFHcold_9010
> 2010 SFHcold_10
Moderate | <1945 SFHmoderate 45
1945 - 1969 SFHmoderate_4569
1970 - 1989 SFHmoderate 7089
1990 - 2010 SFHmoderate_9010
> 2010 SFHmoderate_10
Warm <1945 SFHwarm_45
1945 - 1969 SFHwarm_4569
1970 - 1989 SFHwarm_7089
1990 - 2010 SFHwarm_9010
> 2010 SFHwarm_10
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MOBILITY

Transport Vehicle Vehicle subtype Technology
type type
Road Passenger | Gasoline <1.4L Conventional; Euro 1; Euro_2; Euro
transport car Gasoline <1.4L Euro_4
Gasoline <1.4 L Euro_5
Gasoline <1.4 L Euro_6
Gasoline 1.4 - 2.0 L | Conventional; Euro_1; Euro 2; Euro
Gasoline1.4-2.0L | Euro 4
Gasoline1.4-2.0L | Euro 5
Gasoline1.4-2.0L | Euro 6
Gasoline >2.0 L Conventional; Euro_1; Euro_2; Euro
Gasoline >2.0 L Euro 4
Gasoline >2.0 L Euro 5
Gasoline >2.0 L Euro_6
Diesel 1.4-2.0L Conventional; Euro 1; Euro 2; Euro
Diesel 1.4-2.0L Euro 4
Diesel 1,4-2.0L Euro 5
Diesel 1,4-2.0L Euro_6
Diesel >2.0 L Conventional; Euro_1;
Euro_2; Euro_3
Diesel >2.0 L Euro_4
Diesel >2.0 L Euro 5
Diesel >2.0 L Euro_6
LPG Conventional; Euro_1; Euro_2;
Euro_3; Euro_4; Euro_5
Electric Total
Hybrid Total
2-wheelers | Mopeds <50 cm3 Conventional; Euro_1; Euro_2; Euro
Motorcycles <125cm3 Conventional
Motorcycles >125 Conventional;Euro_1; Euro_2; Euro |
cms
Bus Urban Buses Conventional; Euro_1; Euro_2;
Standard Euro_3; Euro_4; Euro_5
15-18t
Coaches Standard C Conventional; Euro_1; Euro_2;
<=18t Euro_3; Euro_4;
Euro_5onventional;Euro_1;
Euro_2;Euro_3;
Euro 4;Euro 5
Urban CNG Buses Euro_1; Euro 2; Euro 3
Rail Train Electric Total
transport Diesel Total
Air Plane National Total
transport Intra EU Total
Extra EU Total
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Annex 4. Consumption Footprint: overview of data sources by area of consump tion
The Consumption Footprint is based on the combination of:

i) the emissions to air, soil and water as well as the resources used alongiteycle of circa 160
representative products, belonging to 5 areas of consumption (food, mobilitysihg, household
goods, and appliances);

i) the consumption intensities of those products;

iii) the Environmental Footprint (EF) 3.1 impact assessment method, which ttasstenissions and
resource consumption into potential environmental impacts (see Annex 1 @mtailed list).

The Consumption Footprint results from aggregating the environmental impacton$uming representative
products. For each representative product, the consumption intensitglulated for the year under analysis
and multiplied by the environmental impact of the life cycle of tipeoduct (allocated to 1 year in case of a
longer lifespan, e.g. durable goods). The following equation summatiieesalculation:
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The following table provides an overview of the data sources used toutate the consumption intensity by
area of consumption. Further detailed is provided in the JRC teahnéport detailing the methodological
approach.

BoP Product groups Data source
Food Meat, Dairy, Oils, Cereal-based produc¢ PRODCOM database (Eurostat, 2023a
Beverages, Confectionary, Sugar, Coffee ¢ COMEXT database (Eurostat, 2023b)
tea, Fish and seafood, Pre-prepared meal
Tubers (potatoes), Eggs, Vegetabl FAOSTAT (FAO, 2023a)
(tomato, broccoli, carrots), legume
(chickpeas, lentils, beans), fruit (orange
apples, strawberries), tropical fruit
(bananas, avocado), nuts (almonds), quin
Legume products (Tofu, soy milk) EFSA (2023)
Appliances All PRODCOM database (Eurostat, 20233
COMEXT database (Eurostat, 2023b)
Household All PRODCOM database (Eurostat, 2023a
goods COMEXT database (Eurostat, 2023b)
Housing Archetypes (number of dwellings) EU Building database (EC, 2023)
Energy and water consumption Hotmaps Project (IWU, 2016)
TABULA web-tool (Pezzutto et al., 201¢
EU Building database (EC, 2023)
Mobility Passenger cars Statistical pocketbook 2022 (EC, 2022t

Eurostat (2023c; 2023d;2023e)
Eurostat (2023f)

Eurostat (20239)

Statistical pocketbook 2022 (EC, 2022k
Eurostat (2023h, 2023i, 2023j)

Motorcycles and mopeds
Public transport (bus)
Rail transport

Air transport

20 https://publications.jrc.ec.europa.eu/repository/handle/JRC132734
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Annex 5. Regionalization of the Consumption Footprint: overview of data sources

The regionalization of the Consumption has addressed the aspects detailda following table, by life cycle
stage and area of consumption. A set of data sources with official stéts has been combined in order to
collect information at the Member State level.

Stage Area of | Aspect Data source
consumption

Raw materials | Food Feedstock diet Global Livestock Environment:
Assessment Modetinteractive GLEAM
i (FAO, 2023b).

Feed market Import and production data from
COMEXT (Eurostat, 2023b), PRODC(

(Eurostat, 2023a) and FAOSTAT (F
Food products market | 2023a).

Transport

Appliances, Raw materials origin Import and production data from
household goods COMEXT (Eurostat, 2023b), PRODC
mobility, housing (Eurostat, 2023a) and FAOSTAT (F,
Transport 2023a).
Manufacturing | All Food products & Import and production data from
Manufactured goods COMEXT (Eurostat, 2023b), PRODC
origin (Eurostat, 2023a) and FAOSTAT (F,
2023a).

Electricity consumptiorl Annual electricity mix by countn

during manufacturing (Eurostat, 2023k; IEA, 2020). Domes
production and trade (Eurostat, 2023I
20230, 2023p).

Packaging Food, appliances EoL treatment Annual waste treatment by type
household goods (Eurostat. 2023l).

Distribution Food, appliances Food products & Import and production data from
household goods| Manufactured goods COMEXT (Eurostat, 2023b), PRODC(
mobility origin (Eurostat, 2023a) and FAOSTAT (F;
(passenger cars) 2023a).

Use All Electricity consumption | Annual electricity mix by countn

(Eurostat, 2023k; IEA, 2023).

Food Wastewater treatment | Annual wastewater treatment leve
(Eurostat, 2023m).

End of Life All EoL treatment Annual waste treatment by type
(Eurostat. 2023n).

Wastewater treatment | Annual wastewater treatment leve
(Eurostat, 2023m).
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GETTING IN TOUCH WITH THE EU
In person

All over the European Union there are hundreds of Europe Direct centres. You déhnefiaddress of the centre nearest you online
(european-union.europa.eu/contact-eu/meet-us).en

On the phone or in writing

Europe Direct is a service that answers your questions about the European UniocalY oantact this service:
~ by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for teeslls),

~ at the following standard number: +32 22999696,

~ via the following form:european-union.europa.eu/contact-eu/write-us. en

FINDING INFORMATION ABOUT THE EU
Online

Information about the European Union in all the official languagdstire EU is available on the Europa websiteufopean-
union.europa.eu

EU publications

You can view or order EU publications @.europa.eu/en/publicationMultiple copies of free publications can be obtained by
contacting Europe Direct or your local documentation cengtegpean-union.europa.eu/contact-eu/meet-us).en

EU law and related documents

For access to legal information from the EU, including all EU lenees1951 in all the official language versions, go to EUR-leax{
lex.europa.ey

Open data from the EU

The portaldata.europa.eyrovides access to open datasets from the EU institutions, bodies and@ge. These can be downloaded
and reused for free, for both commercial and non-commercial purpo3ée portal also provides access to a wealth of datasets
from European countries.
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