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MARIE TRYDEMAN KNUDSEN

« Seniorforsker ved Institut for Agrogkologi ved Arhus Universitet og medlem af Klimarddet
« Agronom og ph.d. i livscyklusvurderinger af fedevarer

« Klima- og miljgmcaessig bceredygtighed af fedevarer og landbrugssystemer, hvor jeg
primcert bruger livscyklusvurderinger (LCA).

/v AARHUS KLIMAMARKE - ARBEJDSGRUPPEM@DE MARIE TRYDEMAN KNUDSEN

UNIVERSITY 23 MAY 2022 SENIOR RESEARCHER
DEPARTMENT OF AGROECOLOGY




LISBETH MOGENSEN

« Lektor ved Institut for Agrogkologi ved Arhus Universitet
« Agronom og ph.d. - baggrund husdyrproduktionssystemer, akologisk mcelkeproduktion

« Klima- og miljgmcaessig bceredygtighed af fedevarer og landbrugssystemer,
sammenhceng til en beeredygtig kost, vha. livscyklusvurderinger (LCA).
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VORES LCA OG SYSTEMANALYSE TEAM
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MILIGPAVIRKNING FRA FGDEVAREPRODUKTION

Klimapdvirkning

Noerinqsstotberigelse

5’.“ P AR “\\</

@Dkotoxicitet

Jord og kulstoflagring

Biodiverste't

— Dyrevelfcerd R
/ AARHUS KLIMAMZARKE - ARBEJDSGRUPPEM@DE ‘
N UNIVERSITY
DEPARTMENT OF AGROECOLOGY

23 MAY 2022

W50/,

N
Wsis. 5108

N %
MARIE TRYDEMAN KNUDSEN 2 /3
SENIOR RESEARCHER

N
K RS



Climate

Biosphere  genetic change Novel
integrity  diversity entities
(not yet quantified)

- Functional diversity
(not yet quantified) -

Land-system Stratospheric
change ozone depletion
Freshwater Atmospheric
use aerosole loading
(not yet quantified)

Phosphorus

Nitrogen

Il

Biogeochemical flows Ocean acidification Rockstrom et al. (3015)
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MULIGHEDER FOR AT REDUCERE
EMISSIONER FRA FODEVARESYSTEMET

« Reduce food
loss and waste
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MULIGHEDER FOR REDUKTION |
LANDBRUGET

« Reduce food
loss and waste

« Shift diets

Phase out
crop-based biofuels

Note: Size is proportional to relative impact.
Solid areas = changes in agricultural emissions
Hatched areas = emissions from land-use changes

Reduce growth in demand
for food and other
agricultural products

Improve

wild

fisheries
management

Increase
aquaculture
productivity

Increase
fish supply

Reduce enteric
fermentation
Improve
manure
management

Reduce emissions from
manure left on pasture
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Improve rice management and breeds {

Reduce energy emissions

Reduce GHG emissions from
agricultural production
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MULIGHEDER FOR REDUKTION |
FODEVAREFORBRUGET

« Reduce food
loss and waste

« Shift diets

Phase out
crop-based biofuels

Note: Size is proportional to relative impact.
Solid areas = changes in agricultural emissions
Hatched areas = emissions from land-use changes

Reduce growth in demand
for food and other
agricultural products

Improve

wild

fisheries
management

Increase
aquaculture
productivity

Increase
fish supply

Reduce enteric
fermentation
Improve
manure
management

Reduce emissions from
manure left on pasture

|

Increase nitrogen use efficiency

- I—

Restore peatlands

Improve rice management and breeds {

Reduce energy emissions

Reforestation

Reduce GHG emissions from Protect and
agricultural production restore natural
ecosystems

* Reducere forbruget af
animalske produkter
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OFFICIELLE KOSTRAD - SUNDHED OG KLIMA

~_ Spis planterigt,
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OFFICIELLE KOSTRAD

Spis flere grontsager
og frugter

Spis mad med fuldkorn

Sluk torsten
i vand
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KLIMAPAVIRKNING FRA FODEVARER?

Klimapdvirkning
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EKSEMPEL:
LIVSCYKLUSVURDERING AF APPELSINJUICE

Emissions to air (N,O, NH;, CO, etc.)
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KLIMAAFTRYK FRA FODEVARER - PER KG
- BASERET PA REVIEW AF 50 VIDENSKABELIGE ARTIKLER

— Klimaaftryk af gkologiske og konventionelle fgdevarer
(kg CO, eq. per kg)
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CARBON FOOTPRINT AND LAND USE OF

PROTEINS

/v

Beef (beef herd)
Lamb and mutton
Beef (dairy herd)
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Pig meat
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MILIGPAVIRKNING FRA FGDEVAREPRODUKTION

Klimapdvirkning
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OKOTOXICITET AF FODEVARER
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EFFEKTEN AF AT INDDRAGE ANDRE KATEGORIER

(LCA AF MALK)
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EFFEKTEN AF AT INDDRAGE ANDRE KATEGORIER
(LCA AF MALK)
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LCA-TANKEGANGEN

o Atse pd hele systemet - s& man reducerer klima- og miljgpdvirkningen i systemet uden
at skabe nye miljgproblemer andre steder | systemet

o ldentifikation af hotspots og sammenligning af forskellige systemer
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SYSTEMGRANSER

NATIONALE
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PRODUCT ENVIRONMENTAL FOOTPRINT (PEF)

European | Translate this page
Commission

Environment

Home > Sustainable Development > Single Market for Green Products

Single Market for Green

Products The development of the PEF and OEF

Initiative on Green Claims h d
Environmental Footprint et o S

Methods Recommendation [ REe T

Environmental Footprint

transition phase DG Environment has worked together with the European Commission's Joint Research Centre

(JRC IES) and other European Commission services towards the development of a
harmonised methodology for the calculation of the environmental footprint of products
and organisations (including carbon).

Environmental Footprint pilot
phase

Ysis. o™

News
The EF pilots Existing methods and initiatives were taken into account
Results and deliverables .

_ ¢ For the product angle, the International Reference Life Cycle Data System (ILCD) ST o,
Policy background o ] _ §°
Development of PEFROEF Handbook as well as other existing methodological standards and guidance documents 1@

(ISO 14040-44, PAS 2050, BP X30, WRI/WBCSD GHG protocol, Sustainability Consortium, s R

Mid-term conference
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INTERNATIONALE LCA-DATABASER

— Svensk
database
(Moberg et al.)
(A-LCA, dLUC)

RISE
klimatdatabas
for livsmedel
(A-LCA)

AGRIFOOTPRINT (GFLI)
(A-LCA, dLUC)

Quantis world food
LCA database
AGRIBALYSE (A-LCA, dLUC)

(A-LCA, dLUC) ESU food LCA Ecolnvent database

database (A-LCA/C-LCA, dLUC)

(A-LCA, dLUC)

/ AARHUS KLIMAMARKE - ARBEJDSGRUPPEM@DE MARIE TRYDEMAN KNUDSEN Mogensen et al. 2021
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DISPOSITION

» Eksisterende databaser med fedevarers klimaaftryk

 Klimamcerkning



EKSISTERENDE DATABASER MED FODEVARERS KLIMAAFTRYK

VIDENSYNTESE OM LIVSCYKLUSVURDERINGER

OG KLIMAEFFEKTIVITET | LANDBRUGSSEKTOREN

LISBETH MOGENSEN, MARIE TRYDEMAN KNUDSEN, FATEMEH HASHEMI, ANDREAS JENSEN OG
TROELS KRISTENSEN

DCA RAPPORT NR. 200 « FEBRUAR 2022 - RADGIVNING

AARHUS
/ ¥ UNIVERSITET

DCA - NATIONALT CENTER FOR F@DEVARER OG JORDBRUG




OVERSIGT

19 europceiske databaser med i Vidensyntesen

17 databaser bygger pd A-LCA, 2 pa C-LCA

A-LCA: gennemsnitlige veerdier

C-LCA: marginale vecerdier - klimabelastning fra en yderligere produceret enhed
Flere databaser indregner dLUC, 2 indregner iLUC og 2 COC

* Betydelig variation i klimaaftrykket for forskellige fedevarer afhcengig af anvendt
metode, iscer for de animalske fedevarer

* Rangering af fedevarer rimelig stabil pa tvcers af databser



19 DATABASER

» 7 danske og nordiske (fra 750 til 41 fedevarer)
12 internationale (fra 2500 til 24 fedevarer)



7/ DANSKE OG NORDISKE

Den Store

Klimadatabase
FEECE M RISE, Chrintz & Minter,
som 2015 2021

Funktionel 1 kg 1 kg fedevare |
enhed (FU) fedevarer  supermarked

System LET LLEETD
greenser (import)

LCA metode A-LCA C-LCA
LUC/COC Nej iLUC

Hybrid LCA,
input-output og
EXIODATABASEN
Antal 750 Ca. 500
fodevarer

Adgang Licens Online

L=Landbrug F=forarbejdning E=emballage
T=transport D= detailled

Svensk
database
Moberg et al.,
2019

1 kg fedevare |
supermarked -

LEETD

A-LCA

dLUC

Input data fra
nationale
dataset

100

Online

Consumer
quide
Potter et al.,
2020

1 kg fedevare |

svensk butik.
L,EE,TD,tab
A-LCA

Nej

Review af
LCA studier
91

Online

Myndigheds-
opgave

Mogensen et al.,

2016

1 kg fedevare |
supermarkedet

LEET
A-LCA

Nej

Review af
LCA studier
74

Online

Dansk database

Mogensen et al.,
2020

+ (2022 upubl.
1 kg fedevare |
supermarked og
1 kg pa tallerken
L,EE, T, D,tab

A-LCA

Nej

Review af
LCA studier

4]
(Ca. 400)
Online

at-klimat-listan

1 kg fedevare |
supermarked

LEET
A-LCA

Nej

Review af
LCA studier
4]

Online



DEN STORE KLIMADATABASE, PER KG

CO2epr.kg Landbrug ILUC Forarbejdning Emballage Tra
Kad/fjerkrae Kalkun, bryst (filet), kogt/reget, palaeg 3,02 2,16 0,54 0,19 0,02
Kad/fjerkrae Kalkun, ked, ra 3,18 2,40 0,61 -0,11 0,14
Kad/fjerkrae Kalkunkad, hakket, 5-10% fedt, rat 3,34 2,24 0,60 0,26 0,14
Kad/fjerkrae Pulled pork 3,68 2,30 0,45 0,18 0,64
Kad/fjerkrae Pulled beef 38,22 32,55 6,35 -1,42 0,64
Kad/fjerkree Oksekad, lavt fedtindhold 35,86 31,94 6,05 -2,40 0,14
Kad/fjerkrae Grillpalser 1,81 1,14 0,20 0,37 0,02
Kad/fjerkrae Kebab 36,49 31,38 6,09 -1,36 0,26
Kad/fjerkrae Pepperoni 5,06 2.68 0,60 1.60 0,02
Kad/fjerkrae Kylling, hel 2,22 1,60 0,43 -0,06 0,14
Kad/fjerkrae Chorizo, skivet 6,07 2.68 0,59 1.56 0,02
Kad/fjerkrae Hakket lammekad 26,30 24,01 6,26 -4,22 0,14

Kad/fjerkrae Oksekad, inderlar uden kappe, ra 45,69 39.65 7.68 -2.41 0,14



DEN STORE KLIMADATABASE

DIF. KLIMAAFTRYK PA UDSKARINGER
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DEN STORE KLIMADATABASE C-LCA

Ved en C-LCA for en konkret vare, er det klimaaftrykket fra den fremtidige vare, hvis der forbruges en ekstra

| nogle tilfcelde vil den fremtidige vare veere produceret pd samme made, som den vare der nu ligger |
supermarkedet, og her vil der ikke vcere den store forskel pd C-LCA og A-LCA. Men f.eks. for

Fisk:

Der kan veere store forskelle pd resultatet af en C-LCA og en A-LCA
C-LCA: fisk fra dambrug
A-LCA: den aktuelle sammenscetning af fisk i keledisken (50:50 fra havet og fra dambrug).

Oksekad og meelk:

Der kan veere store forskelle pd resultatet af en C-LCA og en A-LCA

C-LCA: importeret kadkvaeg

A-LCA: den aktuelle sammenscetning af malkerace og kedkvceqg - dk produceret iscer af malkerace

Hybrid LCA; input-output og EXIODATABASEN - opdatering i ‘Getting the data right’-projektet.



7/ DANSKE OG NORDISKE

 Databasenor. 11 ]2 |3

Den Store
Klimadatabase

Refereres her JNKI= Chrintz & Minter,
som 2015 2021
Funktionel 1 kg 1 kg fedevare |
enhed (FU) fedevarer  supermarked
LET LEETD
greenser (import)
A-LCA C-LCA
Nej iLUC
- Hybrid LCA,
input-output og
EXIODATABASEN
Antal 750 Ca. 500
fodevarer
Online

Adgang Licens

L=Landbrug F=forarbejdning E=emballage
T=transport D= detailled

Svensk
database
Moberg et al.,
2019

1 kg fedevare i
supermarked -

LEETD

A-LCA

dLUC

Input data fra
nationale
dataset

100

Online

1 kg fedevare i
svensk butik.

L,EE,TD,tab
A-LCA

Nej

Review af
LCA studier
91

Online

Myndigheds-
opgave

Mogensen et al.,
2016

1 kg fedevare i
supermarkedet

LEET
A-LCA

Nej

Review af
LCA studier
74

Online

Dansk database

Mogensen et al.,
2020

+ (2022 upubl.)

1 kg fedevare |
supermarked og
1 kg pé tallerken
L,EE T D,tab

A-LCA

Nej

Review af
LCA studier

4]
(Ca 400)
Online

Mat-klimat-listan

ROOs,
2014

1 kg fedevare i
supermarked

LEET
A-LCA

Nej

Review af
LCA studier
4]

Online



SVENSKE: MOBERG ET AL., 2019

Meat and Dairy Fish and Grains, oil crops and Vegetables, root crops Fruits, berries, cocoa Processed
eqggs products seafood sugar and legumes and coffee products
Products Products
included: included: Products included: Products included: Products included: Products included: Products included:
s Average grains Tomato Apple
Pork meat Raw milk  and seafood - Pasta
Chicken meat Pasteurized milk Salmon Wheat Cucumber Pear Buns
Eggs Butter Cod Rye Bell pepper Melon Biscuits
Beef Yoqurt Herring Barley lceberqg lettuce Banana Pastry
Cream Mackerel QOats Potato Orange Rusks
Hard cheese Saithe Rice Carrot Lemon Wheat bread
Dessert cheese Northern Prawn Rapeseed/rapeseed oil Onion Avocado Wheat-rye bread
Creme fraiche Alaska pollock Olives/Qlive oll Leek Kiwifruit Crisp bread
Milk powder Rainbow trout Sugar beet/sugar Broccoli Strawberry Follow-up formula
Roe (E‘; cod White cabbage Raspberry Maraarine
. Cauliflower e .
Pangasius - powder/Cocoa butter Low fat margarine
European plaice Peas Coffee Cocoa drink powder
Hoki Beans Soda

Cider (non-alcoholic)
Beer (reqular)
Mineral water

Juice of orange and

apple
Squash drink of
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SVENSKE: MOBERG ET AL., 2019

RESULTS
. Share of . . L
Production system Emissions Agricultural emiszions
market
TOMATO FPer kg tomato

Auerage 1,00 kg COZe 0.02
kg CO2 0,01
kg CH4 0,00
kg MZO 0,00
Sweden Greenhouze 0,14 kg CO2e 0.1
kg COg2 [ 0,00
kg CH4 0,00
kg MZO 0,00
The Metherlands Greenhouze 0,56 kg CO2e 0.1
kg COg2 [ 0,00
kg CH4 0,00
kg MZO 0,00
Spain Greenhouze 11 kg CO2e 0.02
kg COg2 [ 0,00
kg CH4 0,00
kg MZO 0,00
Spain Open-field 0,07 kg CO2e 0.06
kg CO2 0,04
kg CH4 r 0,00
kg MZO 0,00
Fiest of Eurape Greenhouze 0,05 kg CO2e 0.02
kg COg2 [ 0,00
kg CH4 0,00
kg M2O 0,00
Fiest of Europe Olpen-field 0,06 kg COZe 0.05
kg CO2 0,04
kg CH4 r 0,00
kg M2O 0,00

CUHCHMBER 1 Par kg cucumbear
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 Databaseor. 11 ]2 |3 |4

PEGEECE a RISE,

som 2015
Funktionel 1 kg
enhed (FU) feodevarer

i
greenser (import)
A-LCA
Nej

Antal 750

fedevarer

Adgang Licens

Den Store
Klimadatabase
Chrintz & Minter,
2021

1 kg fedevare |
supermarked

LEETD

C-LCA

iLUC

Hybrid LCA,
input-output og
EXIODATABASEN
Ca. 500

Online

L=Landbrug F=forarbejdning E=emballage

T=transport D= detailled

Svensk
database
Moberg et al.,
2019

1 kg fedevare i
supermarked -

LEETD

A-LCA

dLUC

Input data fra
nationale
dataset

100

Online

Consumer Myndigheds-
quide opgave

Potter et al., Mogensen et al.,
2020 2016

1 kg fedevare i

1 kg fedevare i

svensk butik. supermarkedet
LLEETD,tab LEET

A-LCA A-LCA

Nej Nej

Review af Review af

LCA studier LCA studier

91 74

Online Online

Dansk database

Mogensen et al.,
2020

+ (2022 upubl.
1 kg fedevare |
supermarked og
1 kg pé tallerken
L,EE T D,tab

A-LCA

Nej

Review af
LCA studier

4]
(Ca 400)
Online

at-klimat-listan

1 kg fedevare i
supermarked

LEET
A-LCA

Nej

Review af
LCA studier
4]

Online



AU-DATABASE, MOGENSEN ET AL., 2016

Klimaaftryk, kg CO;-2kv./kg
fedevare

Samlet klimaaftryk Ekstra transport

Ked (danske fedevarer) for import

Okseked ¥ 13,9 0.2 Y
Svineked 4.6 0,2 “)
Kylling, hel fersk 3.2 0,2 3
Kylling, hel frossen 3,7 0,2 7
Kyllingeked 5.5 0,2 ?)
Lam, hel” 14,5 0.2 4
Lammekod 21,4 0.2 4
Skummetmalk 0.9 0,2 o)
Letmzlk 1.0 0.2 ®)
Sodmalk 1.2 0.2 6)
Yoghurt 1,3 0,2 °)
Creme fraiche, 18 % 3,1 0,2 0)
Creme fraiche, 38 % 5,2 0,2 0)
Flode, 38 % 5.3 0.2 5)

Flode, 9 % 2.5 0,2 0)

P P 4
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Article

Carbon Footprint Reduction by Transitioning to a Diet
Consistent with the Danish Climate-Friendly Dietary
Guidelines: A Comparison of Different Carbon
Footprint Databases

Ellen Trolle '*, Matilda Nordman ", Anne Dahl Lassen !'”, Tracey A. Colley 2\" and Lisbeth Mogensen 3©

Nutrition, Sustainability and Health Promotion Group, National Food Institute,

Technical University of Denmark, Kemitorvet, DK-2800 Kgs Lyngby, Denmark; matnor@food.dtu.dk (M.N.);
adla@food.dtu.dk (A.D.L.)

Quantitative Sustainability Assessment (QSA) Group, Sustainability Division, Department of Technology,
Management and Economics, Technical University of Denmark, DK-2800 Kgs Lyngby, Denmark; trco@dtu.dk
Department of Agroecology, Faculty of Technical Sciences, Aarhus University,

Blichers Allé 20, DK-8830 Tjele, Denmark; lisbeth.mogensen@agro.au.dk

*  Correspondence: eltr@food.dtu.dk

(]

Abstract: Dietary transitions are important for combating many of the environmental challenges

humanity is facing today and reducing the global burden of disease. Different dietary patterns

are associated with substantially different carbon footprints (CFs). This study aims to estimate the

potential CF reduction on a transition from the current Danish diet to a plant-rich diet consistent with

ar;,edc:tf:; the Danish food-based dietary guidelines (FBDG) and to compare results obtained from the use of
Citation: Trolle, E.: Nordman, M.: two different CF databases. Dietary intake data for adults aged 18-64 years from the national dietary
Lassen, A.D; Colley, TA; Mogensen,  SUTVey 2011-2013 were used to calculate the CF of the current diet, and this was compared with

kO SN $)iis makerrmnbar i TR SR tha v 1ot serkh 2t at vl ind e tha' BREMY 70 ks b s rires Sar s v s s el 5 v canse



12 INTERNATIONALE (1)

Database nr. (13 {14 ]
AGRIBALYSE ESU ECO invent ECO invent Agri-footprint Heller et al Clune et al.

Attributional Consequentional 2018 2017

Funktionel 1 kg fedevare 1 kg fedevare 1 kg fedevare 1 kg fedevare 1 kg fedevare 1 kg spiselig 1kgi
enhed fedevare supermarked
System L, F E, T, D, forbruger LLEET, L, F LEET
greenser 3) tilbberedning og
forbruger

A-LCA A-LCA A-LCA C-LCA A-LCA A-LCA A-LCA

dLucC dLuc dLucC dLuc Nej Nej
m LCA beregninger for LCA LCA beregninger  LCA Review af Review af

franske systemer beregninger beregninger LCA- studier  LCA studier

Antal 2484 > 2500 - - - 332 168
fedevarer

Adgang F.eks. via Simapro Krcever betaling F.eks. via F.eks. via Simapro F.eks. via artikel artikel
(7500 Euro) Simapro Simapro



FRANSKE AGRIBALYSE

Human toxicity, | Humant

Climate change | Ozone depletion |non-cancer effects| cancere

LCI kgCO2eq |~| kgCFC-1leq ~ CTUh - CTU
Beef calf, conventional, fattening system, calves from lowland milk system 9,24E+00 3,40E-07 8,59E-06 4,
Beef cattle, national average 1,28E+01 2,61E-07 1,94E-05 4,
Broiler, conventional 2,03E+00 1,48E-07 1,59E-06 1,
Broiler, Label Rouge 2,92E+00 2,16E-07 2,16E-06 2,
Broiler, national average 2,14E+00 1,56E-07 1,70E-06 1,
Broiler, organic 2,24E+00 1,98E-07 1,09E-05 2,
Calf, conventional, highland milk system, grass fed 6,37E+00 1,70E-07 1,63E-06 2,
Calf, conventional, lowland milk system, silage maize 10 to 30% 6,09E+00 2,11E-07 2,38E-05 3,
Calf, conventional, lowland milk system, silage maize 5 to 10% 8,33E+00 2,47E-07 8,98E-06 6,
Calf, conventional, lowland milk system, silage maize more than 30% 7,64E+00 2,59E-07 3,01E-05 4,
Calf, organic, lowland milk system, silage maize 5 to 10% 5,72E+00 1,92E-07 6,81E-06 2,
Cow milk, conventional, highland milk system, grass fed 1,24E+00 3,29E-08 3,25E-07 4,
Cow milk, conventional, lowland milk system, silage maize 10 to 30% 8,48E-01 2,89E-08 3,57E-06 4,
Cow milk, conventional, lowland milk system, silage maize 5 to 10% 1,04E+00 2,55E-08 1,27E-06 2,
Cow milk, conventional, lowland milk system, silage maize more than 30% 8,99E-01 3,05E-08 3,67E-06 4,
Cow milk, national average 9,37E-01 3,01E-08 2,96E-06 4,

Tammdlammn e Macnndle mmm Boaal hllndln mmsmmamme s n RAd~dka VHAn hdndn M-




FORSKEL | KLIMAAFTRYK | DATABASERNE

* 11 fedevarer med 1 kg fedevare | supermarked som FU

Chrintz og Minter, 2021)
Moberg et al., 2019)
Mogensen et al., 2020)

Waite et al., 2019)

4 databaser. Den store klimadatabse
Svensk database
Dansk
Cool Food Calculater (WRI)

~—~ ™

*  Forskelle i klimaaftryk pga.
* hvilke klimabidrag, der er medregnet i kceden, dLUC, iLUC, COC
* hvilke produktionssystemer, der er anvendt i primcerproduktionen
* hvilken allokeringsmetode, der er anvendt i systemer med flere produkter som f.eks. mcelk og ked



4 UDVALGTE DATABASER - RANGERING

Klimaaftryk, kg CO, per kg fedevare i butik

60
50,2
50
40
30
249
20

10 8,84
49973476 491 4884143
2,09 257275
030303036 049496403 07311 076469 1 1190207 9 1162957 I I I I

Kartofler Able Sukker Tomater Bred, hvede Mcelk, let AQg Fisk Kyllingekad Svineked Okseked

B Mogensen et al,, 2020 Moberg et al., 2019 Den St KI Database mWRI, 2019



AREALANDRINGER (LAND USE CHANGE)
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DIRECT LAND USE CHANGE (DLUC)

Hvis er skovrydning (eller anden vegetation) i forbindelse med dyrkning af en afgrede, bliver der tillagt en
klimabelastning pa produktet.

Det betyder at f.eks. sojaskré& og palmeolie fér tillagt en klimabelastning pga. skovrydning.

22 Borneo - Indonesia/Malaysia
23 New Guinea - Indonesia/PNG

‘o 31 "
v e A » » ’ o 4 24 Eastern Australia
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e ¥ 7 .
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DIRECT LAND USE CHANGE (DLUC)

Sojaskré fra Argentin + Palmeoile fra Malaysia

og Brazilien ; : 4" % oglIndonesien
> B o

SOUTHEAST ASIA
AND OCEANIA
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INDIRECT LAND USE CHANGE (ILUC) AND
CARBON OPPORTUNITY COST (COC)

Alle dyrkningsarealer tillcegges en klimabelastning per ha argumenteret i
- enten en antagelse om at dyrkning af en ha vil fere til skovrydning et andet sted i verden (iLUC)

- eller en antagelse om at dyrkning af en ha rummer mulighed for skovrejsning (COC)

Det betyder: Jo hajere udbytter (intensiv dyrkning) jo lavere iLUC og COC per kg product.
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EFFEKT AF ILUC OG DLUC PA FODER

5000
|-
[
T 4000 = dLuc
Y= .
ué = jLUC
. ® Cijord
s 3000
0 Transport
x - .
“‘;-: B Forarbejdning
ﬁ 2000 Z Dyrkning
~
®)
J =
(oT4] 1000 = % R
0
Byg Byg Rapskage Rapskage Sojaskra Sojaskra
+ + + + + +
iLuC dluC  iLuC dLUC iLUC dLUC ST,
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DLUC, ILUC OG COC

dLUC: Flere databaser medtager et bidrag
bl.a. Agrifootprint, World Food LCA Database, S: Moberg et al. (2019)

Skal inkluderes ifelge PEF.

iLUC: Endatabase
(Den store klimadatabase)
Skal ikke inkluderes ifelge PEF (pga. for stor usikkerhed om effekt).

COC: To databaser medtager et bidrag fra ’Carbon Opportunity Cost (COC)
WRI (Waite et al.,, 2019) og Smith et al. (2019)".
lkke inkluderet i PEF.

/ AARHUS KLIMAMARKE - ARBEJDSGRUPPEM@DE MARIE TRYDEMAN KNUDSEN
V UNIVERSITY 23 MAY 2022 SENIOR RESEARCHER
DEPARTMENT OF AGROECOLOGY




TOMATER - AFH. AF PRODUKTIONSYSTEM

2,5

1,5

05

0,76

B Mogensen et al,, 2020

Klimaaftryk, kg CO, per kg fedevare i butik

A

1,49

Veegtet Friland
Gns. Spanien

Moberg et al,, 2019

0,51

Sp Friland

0,45

Tomater

B Sp Drivhus

2,05

m N| Drivhus

Den St KI Database

®WRI, 2019



LETMALK - AFH. AF ALLOKERINGSMETODE

Klimaaftryk, kg CO, per kg fedevare i butik

1,49
1,32 1,32
| ],07 I

Mcelk, let

1,82
1,8

1,6

1,4
1,25

1,16
1
: I

B Mogensen et al,, 2020 = Moberg et al,, 2019 Den St Kl Database  mR6Ss, 2014 mKochetal, 2016
Helller et al., 2018 B Treauetal, 2017 B Smith et al, 2019 EClune etal, 2017 mWRI, 2019

1,2

j—

0,8
0,6
0,4

0,2




OKSEK®@D

Betydende faktorer:
* Allokering mellem mcelk og ked
* Andel oksekad fra hhv. malkerace og kedkvcoegsracer

« Om dLUC, iILUC, COC medtages



OKSEK®@D - PRODUKTIONSSYSTEM OG ALLOKERINGSMETODE

60

50

40

30

20

10

Klimaaftryk, kg CO, per kg fedevare i butik

Importeret
kedkvaeqg
50,2
[
Vcegtet gns
24,9
malkerace
Vecegtet gns I
139 I !
11,1 10,5
Okseked
B Mogensen et al,, 2020 = Malkekoer Tyrekalve malkerace mKgedkveeqg - ekstensiv

B Kadkvceqg - intensiv Moberg et al.,, 2019 ®mDen St Kl Database  ®WRI, 2019



FUNKTIONELLE ENHED (FU)

PER KG VS. NARINGSVARDIEN

|deelt set burde en fedevares klimaaftryk udtrykkes i forhold til nceringsvcerdien
* | kg tomater kan ikke erstatte 1 kg mcelk

Klimaaftryk har veeret udtrykt | forhold til:

* Energiindhold (kg CO,/MJ)

* Proteinindhold (kg CO,/kg protein)

« Samlede indhold af nceringsstoffer, vitaminer, mineraler, mcettet fedt



FUNKTIONELLE ENHED (FU)

PER KG | SUPERMARKED VS PER KG INDTAG

Tilberedning, uundgadeligt spild

Carbon footprint, kg CO, per kg food

in supermarket ready to eat
10.0-14.0 beef, 10.8-20.5
; butter, cheese
4.8-5.0 pork, poultry; 7.0-7.4
fish .
2.2.-3.2 egg, oil, rice 2.5-3.8
0.9-1.4 milk, bread, cereals, pasta 1.1-2.0
0.6-0.8 import fruit, greenhouse vegetables 1.0-1.5
0.3-0.6 local free-range vegetables and fruit 0.6-1.0

Figure 1. Carbon footprint (kg CO2eq) of different food groups per kg food in the supermarket and per
kg food ready to eat,—including the contribution from farm to fork, food preparation and related losses.

(Mogensen et al., 2020)
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KLIMAMARKNING
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KLIMAMARKE

PRODUKTGRUPPE -> PRODUKTSPECIFIK

Results vegetables, root cro|

ps and legumes

Choice of climate metri
Include land use char
Include zoil carbon
changes?

Go to: "Common input
--» "Chooze Factors For

RESULTS
- Share of . . .
Produchion system market Emissions Agricultural emissions
TOMATO Fer kg tomato

Buerage 100 kg COZe 0.0z
kg COZ o,m
kg CH4 0,00
kg 20 0,00
Sweden Greenhouse 0,14 kq CD2e 0,01
kg C02 4 0,00
kg CH4 é 0,00
kg h20 0,00
The Metherands Greenhouse 0.56 kg COZe o,
kqCO2 4 0,00
kg CH4 4 0,00
kg MO 0,00
Spain Greenhouse K kg COZe 002
ka CO2 é 0,00
kg CH4 4 0,00
kg M20 0,00
Spain Open-field 0,07 kg COZe 0.06
kg CO2 0,04
ka CH4 é 0,00
kg M20 0,00
Rest of Europe Greenhouse 0,08 kg COZe 0.0z
kaCOZ F 0,00
kg CH# i 0,00
kg M20 0,00
Fiest of Europe Open-field 0,06 kq CD2e 0.05
kg COZ 0,04
kg CH# d 0,00
kg M20 0,00

CUCUMBER FPer kg cucumber
Auesrage 100 kg CD2e 0.0z

(Moberg et al 2019)



KLIMAMARKNING

Letmcelk
Letmcelk fra mejeri X

Letmcelk fra mejeri
fra landmand Y

PRODUKTSPECIFIKT

GROVE KATEGORIER

ST IN
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PEF UPDATE DECEMBER 2021

COMMISSION RECOMMENDATION
of 16.12.2021

on the use of the Environmental Footprint methods to measure and communicate the life
cycle environmental performance of products and organisations

THE EUROPEAN COMMISSION,

Having regard to the Treaty on the Functioning of the European Union, and in particular
Articles 191 and 292 thereof,

Whereas:

(1) Reliable and correct measurement and information on the environmental performance
of products and organisations is an essential element in the environmental decision-
making of a wide range of actors.

(2)  The Product Environmental Footprint and Organisation Environmental Footprint
methods (hereafter ‘Environmental Footprint methods’) enable companies to measure
and communicate their environmental performance and thereby compete on the market
based on reliable environmental information. They contain detailed instructions on
how to model and calculate the environmental impacts of products and organisations. S,
The Environmental Footprint methods build on existing, internationally accepted
practices, indicators and rules. o

W50/,
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ERFARINGER FRA ANDRE EU LANDE

Svensk
database
(Moberg et al.)
(A-LCA, dLUC)

RISE
klimatdatabas
for livsmedel
(A-LCA)

AGRIFOOTPRINT (GFLI)
(A-LCA, dLUC)

Quantis world food
LCA database
AGRIBALYSE (A-LCA, dLUC)

(A-LCA, dLUC) ESU food LCA Ecolnvent database

database (A-LCA/C-LCA, dLUC)

(A-LCA, dLUC)
Mogensen et al. (2021)
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ERFARINGER FRA FRANKRIG

Since 2014 Since 2013

B CH

(NUTRI-SCORE )

4 B LYSE
— / ~
Many similar challenges vs National food LCA database Private initiatives
nutritional labelling Strong expertise on food ™,
(and few different ones) LCA data and methods Eco | | éta’:.‘i{'éf

L]
AgirE n-slat""‘dm

p&.mt
score B - B3 :g:

B E— —

National experiment 2019-2021 (18 schemes tested + research work)

MMMMMM

French experiment on eco-labelling scheme — 2019-2021 2



EX ADEME

REPUBLIGUE

FRANCAISE .
Faberdt

i

Toward a large scale labeling

Logo example (Non finalised )

Requested in the
french national
« Climate Law » 2020

Low cost (<10€/
product), available for
all (including SMEs)

75/100 l
Usefull for
consummers and
producers RESSOURCES & s s
BIODIVERSITE  mmme Jm s
Public, intuitive and CLIMAT e sm—
harmonised

= > Ongoing roadmap and Techinal work 2022 =>
Fully operational scheme in 2023
=> Aim for full harmonisation with PEF in mid term

Science based

PEF based + limited
adjustements
(biodiversity, pesticides,
soil carbon, fish stocks)

Short term PEF
adjustements : needed
to better distinguish
between agricultural
systems (organic,
conventionnal, intensive
vs extensive livestock...)

Based on semi-specific
and specific data
(balance cost vs
accuracy)

Transparent
methodology
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KONKLUSION

o Vigtigt at se pd& udvikling og erfaringer i EU indenfor LCA-standarder (Product
Environmental Footprint, PEF), grenne anprisninger og klimamecerkning - s& ikke kare
dansk enegang - og md trcekke det tilbage senere.

o Ved udformning af et klimamcerke sikre sig, at det er forberedt - hvis man vil ga videre

til et bceredygtighedsmcerke eller mere produktspecifikt mcerke (data fra den enkelte
producent).

o Mdlet med at reducere klimabelasting kraever - at man arbejder b&dde med landbruget
(forbedringstiltag) og forbriugerne (kostsammenscetning og madspild) - fordel at der er
sammenhceng mellem de to - hvad enten det er kategoribaseret eller produktspecifikt

/v AARHUS KLIMAMARKE - ARBEJDSGRUPPEM®@DE MARIE TRYDEMAN KNUDSEN
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