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fair consulting in sustainability

Key questions

 What are the total environmental impacts of
consumption and how can they be allocated to
consumption areas?

 What are the most important aspects within the food
consumption area?

e Which potentials exist for the reduction of
environmental impacts due to food consumption?

> Difficulties and rebound effects for implementation are not considered
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Background

e Different projects finances by

- WWF Switzerland

- Energieforschung Zurich - ewz-electricity
supply Zurich

- Swiss Federal Office for the Environment,
FOEN

« Here we present our personal summary
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Life cycle impact assessment

e It is necessary to use a single score method to make this
type of assessment and provide clear recommendations
(see last years presentation on environmental product
information)

e Use of the LCIA method ecological scarcity
2006 (Switzerland)

e Further evaluation of greenhouse gas emissions and
energy use for comparison with older studies
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Which Life
cycle impact
assessment
Carbon Footprint, CED:

Ecological footprint:

One environmental issue

Several issues

Resources

LCIA method: CED Carbon Ecological Ecological
Impact category footprint footprint scarcity 2006
Energy,non-renew able %) %)

Energy, renew able

Ore and minerals

Water

Biotic resources

Land occupation

Land-transformation

Ecological scarcity:
Comprehensive, reflects
Swiss policy targets, used
for assessment of
products, companies and
for the whole economy

Emissions

Only CO,

Climate change incl. CO,

Ozone depletion

Human toxicity

Particulate matter formation

Photochemical ozone formation

Ecotoxicity

Acidification

Eutrophication

Odours

Noise

lonising radiation

Endocrine disruptors

Others

Accidents

Wastes

Littering

Salinisation
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» The three indicators CED, carbon footprint and ecological scarcity are calculated
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Ecological Scarcity 2006

Result Weighting Characterisation Inventory

Primary energy Crude oil
E E Uranium

Biodiversity k\ Wood

_ Land occupation
Climate change B< Fresh water

: _— Carbon dioxide (CO,)
Swiss + Ozone depletion <—— HCEC i
eco environmental ' 7 SO
points legal targets ‘ Acidification | NMZVOC

N .
Cancer and hereditary e.K Fize

S —— Er;[g(t)ﬂrine disruptors
Estrogenic potential | P
NN Heavy metals

Effectiveness i Pesticides
\ Hazardous waste

Nuclear waste
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Five main stages for the calculation
1. Total impacts CH

Q

Vamrsacht

.+I_-=

dirald in der
Schweiz

2. Share of consumption areas

Nahr‘ungs- Restaurants
mittel & Hotels
0,
Staatliche 28% __-*8%
Nachfrage
Dienst- 3% .
leistungen _ \ Beklaeul:ung
0% 20 Mio. UBP
pro Pers. & Jahr Energie-
__verbrauch im
P Haushalt
rivate 1%
Mobilitat
12%
Gesundheit

Wohnen ohne
~~  Energie
12%

3. Further analysis

Transporte_
Verarbeitung____ 4% .
Fleisch&Fisch
e 26%
- B o\ uer
Gemise__— pro Pers. & Jahr
3% ) _
Frgﬁ}:le" Getranke
18%
Getreide — - Fette& Anderes
8% 13%
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Milch und
Eier
17%

durch
Expofe

durch den
Schwaizer Konsum

durch
Impatis

U ltbelastungspunkte 2006 pro Mahize

1
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Unuis Bbalastung

| im Ausland
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5. Total potentials

20% 10 5% o

Emahrung
Emahrung,
Emahrung,

Umwelt- und Gesundheltsbewusst
Vegetarsche Ermghrung
Bewusster Genuss

. Bloprodukia

 Weniger Verderb

Dist

Reglonale Emahung

Saisonale Emahrung

Eméhrung
Emahrung
WMobilitat, Mobil mit eigener Kraft
Mobilitat, Offentlicher Verkehr

Mobilitat. Elektroauto zertifiziert

Mabiltat. Sparsamstos Auto
Mobiltat, Ohne Fliegen
Mobilitat, Elekroauto

Wohnen, Er Verhalten

Wohnen, Energio, Warme, MINERGIE-P Standard
Wohnen, Energie, Warme, Wanmepumpe
Wohnen, Strom, Okestrom

Wohnen, Strom, sparsame Haushaltageréte

Reduction potentials

Mahizeiten n Kantinen: Okologische Knappheit 2006

o Starkebeilage

B Gemisebellage

 Havptzutat

200 P
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1

TOTAL IMPACTS IN SWITZERLAND

MEAN FIGURES OF SWISS EE-IOA AND
SIMPLIFIED “LCA&TRADE STATISTICS” APPROACH
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Total balance of Swiss impacts

5 25
o
b .
Qe environmental
S E 20 impacts:
jﬂ e
_g E 15 l:::ut:s.ide
3 0 Switzerland
o QO
o W
® :,;,_ 10 by Swiss
= companies
E 5 |
mby Swiss
] households
di . _byj b b
Caused: rectly in Swﬁ;{?ﬁ;ﬁ? Y Sxports =Y N Consumpﬁon

» 20 Million eco-points per year and capita
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2

SHARE OF CONSUMPTION AREAS
CALCULATION WITH SWISS EE-I0A
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20 million
eco-points

B Sy per person and
= year
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Share of consumption areas

restaurants

nutrition
& hotels
public 28% 6%

consumptlon
3%

sewlces
10%

clothlng
20 million 3%

eco-points energy use

per person and / household’
private year 19%
mobility
- housing,

12%
health care non-energy
70/:‘.'} 1 2(]!/{}

» Nutrition is the most important consumption area with 28%

» Share of restaurants not included in this figure



Different indicators and share of final
consumption areas

ecological ® nutrition

scarcity

]

1l

mrestaurants & hotels

climate

clothing
change

energy use, household

energy,

total m housing, non-energy

» health care

energy, _ .
renewable w private mobility
wservices
energy,
e P IR <o consumpin
0% 20% 40% 60% 80% 100%

» Energy and GHG indicators underestimate the contribution of nutrition
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Consumption perspective

million eco-points per capita and year eco-points per CHF
0 1 2 3 4 5 b

2

0 500 1000 1500
|
housing, energy " - IR - .
furnishings, household... |l 1 I
" residential construction 1 I
u
= nutrition I |
&
9 clothing |l I
o
; health care : |
E mobility I I
% education, communication | I B
'-'_='-" recreation and culture : .
=
restaurants and hotels I
miscellaneous goods | I
residual public final demand [l -

environmental impacts by:

B direct emissions households emizsions domestic production M emissions foreign production

» Nutrition and mobility most intensive per money spent

> 40% of the environmental impacts due to nutrition occur abroad
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3.
FURTHER ANALYSIS OF

CONSUMPTION AREAS

TOP-DOWN AND BOTTOM-UP
ASSESSMENT WITH LCA AND COMPARISON WITH EE-IOA
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Environmental impacts of food purchases

Statistic &
LCA

EE-IOA

1'000 2'000 3'000 4'000

Thousand eco-points (UBP) per person and year

5'000

6'000

W air, IPCC GWP 100a

M air, ozone depletion, UNEP 2000
air, NMVOC

M air, acidification

M air, human health

W air, heavy metals
water, eutrophication

m water, heavy metals
water, radioactive

m water, toxic hydrocarbons
soil, heavy metals
soil, plant protection products
resources, energy
resources, land
resources, mineral

M resources, water

waste

» Top-Down and bottom-up come to comparable results

» Further analysis of consumption areas based on LCA and statistics
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Product groups within nutrition

meat&fish
transports f 27%
processing 4%
4%
packages milk&eggs
17%
5 Mio. UBP
/ per person and
vegetables year

3% frwts

beverages
18%

» Meat and animal products cause 44% of total impacts

» Wine, coffee and beer are important for beverages
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4

REDUCTION POTENTIALS

ANALYSIS OF EIGHT SINGLE CHANGES IN FOOD
CONSUMPTION
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Buy locally

» Switzerland imports 50% of food: No full self-supply
possible

» Only NO airplane transports of food are modelled
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Buy seasonally

» No fruits and vegetables from heated greenhouses
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Eat vegetarian

£

»No meat and fish products
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AGRICULTURE
BIOLOGIQUE

» The whole food basket from organic production
» No heated greenhouses and air-transports

> Extra import-transports because of lower yields
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Resign on luxury food

» No consumption of coffee, alcohol and chocolate
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«
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recycle
oloe AWK

» Consumers do not waste food
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» About 37% of Swiss population is overweighed

» Recommended diet for everyone
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Healthy and environmentally friendly diet

» Combine different changes like reduced meat and luxury product
consumption, seasonal and local
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4

REDUCTION POTENTIALS
LITERATURE REVIEW AND OWN CALCULATIONS
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Organic products
|

Food consumption,
average

Food consumption,

organic
|
- 1'000'000 2'000'000  3'000'000 4'000'000 5'000'000
eco-points per person and year
m air, IPCC GWP 100a m air, ozone depletion, UNEP 2000 = air, NMVOC
m air, acidification air, human health H air, heavy metals
m water, eutrophication m water, heavy metals m water, radioactive
m water, toxic hydrocarbons m soil, heavy metals m soil, plant protection products
m resources, energy resources, land B resources, mineral
resources, water use waste

» Reduction potential about 16% if only organic food is bought
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Reduction potential - organic products

Organic products reduction potential | total potential Land |Source Estimation
Consumption area nutrition
. . . Organic production, no heated greenhouses and
Total environmental impacts -15.9% -4.5% CH |Own calculation .
no air transported goods
. . Organic production, no heated greenhouses and
Primary energy demand -6.2% -1.0% CH |Own calculation .
no air transported goods
-33.0% AT |Fazeni 2011 100% organic production in AT
4.0% cH  |Faist 2000 Additional '”_1 pacts of transports are estimated with
1%, but notincluded
-1.7% CH |Jungbluth 2003 100% organic, extra transports
-20% - 56% CH |Maderetal. 2002
. . Organic production, no heated greenhouses and
Carbon footprint -18.2% -2.9% CH |Own calculation .
no air transported goods
-33.0% AT |Fazeni 2011 100% organic production in AT
-10% bis -30% DE |GrieBhammer 2010 |Organic vegetables
-6.0% CH |Jungbluth 2003 100% organic, extra transports

> 15.9% less environmental impacts (reduction potential)

> Total potential = Reduction potential * Share of consumption area

> 4.5% total potential for reductions
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Vegetarian canteen meals

12'000
O starch side dish
10'000 B vegetable side dish =
o 8381 Pts. B main dish
8'000 0
60%
3
L less
"o 6'000
E >0-poIn
@]
o
S
L 4'000
h I I I I
braised chicken chop of lambstew veal sliced mean meat curry with risotto lasagne wit spaetzle tofu in mean
meat beef, drumstick, pork, and in cream, meals vegetables vegetables with cream, vegetarian
french fries courgette, carrots, vegetables, carrots, and rice vegetables carrots, meals
french fries  roesti carrots, roesti roesti
french fries

> Vegetarian meals reduce the environmental impacts considerable
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Reduction potential - Vegetarian diet

Vegetarische Erndhrung Reduktionspotenzial | Gesamtpotenzial | Region |Quelle Annahmen
Konsumbereich Erndhrung
Umweltbelastung, CH -35.0% -9.8% CH [Schatzung Verzicht auf Heisch
-44.0% CH |Diese Studie Verzicht auf tierische Produkte
-58.7% CH |Leuenberger 2009 Vegi-Mahlzeit statt Fleisch
Primarenergieverbrauch, CH -35.0% -5.9% CH |Schatzung Verzicht auf Feisch
-52.0% CH |Diese Studie Verzicht auf tierische Produkte
-19.7% CH |Jungbluth 2003 Verzicht auf Fleisch
-17.6% CH [Jungbluth 2003 Verzicht auf Milch und Eier
-8.0% CH |Faist2000 Ovo-lacto Vegetarier
-24.0% CH |Faist 2000 Vegane Ernahrung
-31.4% CH |Jungbluth 2000 Einkauf von Vegetariern
-1.4% NL [Uitdenbogerd etal. 1998 |Vegetarisch Essen
-2.5% NL |Kramer 2000 20% Reduktion des Fleischkonsums
4.5% NL  |Kramer 2000 20% Reduktion des FIe.ischkonsums, 2
mal pro Woche vegetarisch
-33.3% DE |Taylor 2000 Ovo-lacto Vegetarier
CO2-eq, CH -35.0% -5.6% CH |Schatzung Verzicht auf Fleisch
-48.0% CH |Diese Studie Verzicht auf tierische Produkte
-54.9% CH |Leuenberger 2009 Vegi-Mahlzeiten
-26.1% CH |Jungbluth 2003 Verzicht auf Fleisch
-28.9% CH |Jungbluth 2003 Verzicht auf Milch und Eier
-33.3% DE |Taylor 2000 Ovo-lacto Vegetarier
-3.3% NL |Kramer 2000 20% Reduktion des Fleischkonsums
550 NL  |kramer 2000 20% Reduktion des Fleischkonsums, 2

mal pro Woche vegetarisch

» Estimation 35% less environmental impacts on food consumption

> Total potential = Reduction potential * Share of consumption area
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5.
TOTAL POTENTIALS

ANALYSIS FOR THE PRESENT SITUATION IN SWITZERLAND
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Total potential for reduction of impacts
Totalpotential comparetto impacts in Switzerland

-15% -12% -9% -6% -3% 0%

Healthy and environmentally friendly diet
Eat vegetarian

Resign on luxury food (coffee, alcohol)
Buy organic food

Reduce food wastes

Reduce obesity to normal weight

Buy locally

Buy seasonally

-50% -40% -30% -20% -10% 0%

» Most relevant is a reduction of animal products

» Buying local/seasonal low potential because only vegetables and fruits affected



F | -services

fair consulting in sustalnability

Reduction targets for environmental impacts

e Political targets according to ecological scarcity method
2006: - 38% for domestic situation or - 63% without
exporting environmental impacts

e Reaching world average with ecological scarcity: -47%
o Ecological footprint concept: - 64%
o 2000-Watt: -68% on energy and - 88% on CO2-eq

> At least -40% reduction of environmental impacts is necessary



F | -services

fair consulting in sustainability

Maximum of total reduction potential

e« Combination of
- No luxury and meat products
- Organic food
- No waste and overconsumption

Total Primary
: : Carbon
Indicator environmental _ energy
. footprint
Impacts demand
Total (per capita and year) 20'000'000 12.8 8'250
Nutrition 28% 16% 17%
Total potential nutrition -22% -12% -11%

> In theory it is possible to achieve 80% reduction on food consumption

> In practice this encounters substantial changes of personal life styles
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Summary
e Our methodology allows to investigate and compare the
impacts of behavioural changes in all areas of
consumption

e Most important are the areas of nutrition, mobility and
energy use in households

e Combination of EE-IOA for broad overview and LCA for
detailed analysis is feasible

e The highest potential within the area of food
consumption exist for a healthy combination of less
animal and luxury products and purchase of organic
Page 41 produced food items, without wastage www.esu-services.ch
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Thanks for financial contributions:
WWF Switzerland
Energieforschung zZurich - ewz-

electricity supply Zurich
Swiss Federal Office for the
Environment, FOEN

Further information about the projects
www.esu-services.ch/projects/lifestyle/

WWF Footprint calculator to be updated with
the data
www. footprint.ch

Download of the background study and
electronic data
www.esu-services.ch/projects/ioa/

ESU data-on-demand for
food production and consumption
www.esu-services.ch/data/data-on-demand/

Discussion forum LCA on
sustainable consumption
www.esu-services.ch/news/df/#c833
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Here | can enjoy the local Y
asparagus,

t it took me 950 litres of oil to

ravel 18777 km to Peru!

> The relevance of single decisions

has to be taken into account
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