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MARIE TRYDEMAN KNUDSEN

» Forsker ved Institut for Agroskologi ved Arhus Universitet og medlem af Klimarddet
« Agronom og ph.d. i livscyklusvurderinger af fedevarer

« Klima- og miljgmcaessig bceredygtighed af landbrugs- og fedevaresystemer, hvor jeg
bruger livscyklusvurderinger - og underviser i jordbrug i globalt perspektiv.
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MILIGPAVIRKNING FRA FGDEVAREPRODUKTION

Klimapavirkning

Neeringsstofberigelse
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Jord oqg kulstoflagring

Dyrevelfcerd



Climate
change

Biosphere  (enetic 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
Biogeochemical flows Ocean acidification

Rockstrom et al. (2015)
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MILIGPAVIRKNING FRA FGDEVAREPRODUKTION
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BEREGNET VIA LIVSCYKLUSVURDERINGER

Emissions to air (N,O, NH;, CO, etc.)
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Production Juice
factory

Production
of inputs of oranges concentrate
factory

Emissions to soil and water (NO;-, pesticides etc.)

@KOLOGI-KONGRES 2019 MARIE TRYDEMAN KNUDSEN

AARHUS
/\I UNIVERSITY 20 NOVEMBER 2019 RESEARCHER

DEPARTMENT OF AGROECOLOGY

aWN-S0z,
Wsis. 5108

)
%

€T IN 5
Q\\? 204,
Q
< N
s 9
SITAS AR



/v

AARHUS
UNIVERSITY

DEPARTMENT OF AGROEC{

L

SKLIMAPYRAMIDE

ﬁ gruppering af ravarerne i denne kogebog
‘ er klimabelastning per kg ravare

‘ Redt ked
\ (oksekad og lam)
¢ \‘ gul ost

Lyst kad (svin, fierkrae),
fladfisk (skrubbe),

fedtstoffer, ris (hytteost, rygeost)

Ingredienser uden klimabidrag: Syre, kantareller, grannale m.m. fra naturen
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KLIMAAFTRYK OG AREALFORBRUG AF

PROTEINER
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]
Beef (beef herd)
Lamb and mutton
Beef (dairy herd)
Crustaceans (farmed)
Cheese
Pig meat
Fish (farmed)
Poultry meat
Eqgs
Tofu
Groundnuts
Other pulses
Peas
Nuts
Grains
]
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Average GHG emissions
(kg of CO, equivalent
"/~ per 100 g of protein)
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Beef (beef herd)

Lamb and mutton

Beef (dairy herd)

Crustaceans (farmed)
.

Pig meat

Fish (farmed)

Groundnuts
Other pulses
Peas
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FODEVAREVALGET BETYDER NOGET!
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PROBLEMET @GES MED EN STIGENDE MIDDELKLASSE
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Environmental pressure (percentage of present impact)
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O Staple crops
H Vegetable oils

B Legumes

O Sugar

E Nuts and seeds

B Other crops

M Fruits and vegetables

B Animal products

(Springman

et al. 2018)
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POTE NTIALE FO R R E D U I(TI O N (SPRINGMAN ET AL. 2018, NATURE)
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EAT-LANCET REPORT
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! The food we eat, the ways we produce it, and the
amounts wasted or lost have major impacts on
human health and environmental sustainability.

! A diet that includes more plant-based foods and
fewer animal source foods is healthy, sustainable,
and good for both people and planet.

EAT-Lancet report, 2019
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’ Without a transformation of the global food
system, the world risks failing to meet the UN
Sustainable Development Goals (SDGs) and the
Paris Agreement and the data are both sufficient
and strong enough to warrant immediate action

°

- EAT-LANCET REPORT, 2019
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ET ANDRET FODEVARESYSTEM ER
ESSENTIELT FOR BAREDYGTIG UDVIKLING

@ More equitable global access to nutritious
/ food is needed

\ (1 \f eY f (

One third of all food
produced is either lost
i or wasted
. —
undemourished MILLION e v
m, ]
< .. | ()
overweight BILLION b—d
ﬁﬁ Children under

5 years overweight I MILLION

‘<\./_/

2 Climate and environmental impacts of food production must be minimized

Agriculture is responsible for Food systems release Agriculture accounts for
80% of global deforestation 29% of global GHGs '

70% of freshwater use
80" % \ 29% /0%
@ GLOBAL / RELEASE OF FRESHWATER
DEFORESTATION GLOBAL GHGs

USE
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DE SKJULTE OMKOSTNINGER | DET =t
GLOBALE FODEVARESYSTEM

Trillions USD, 2018 prices

Market Value of Food System Value
Global Food System Health Environment Economic Net of Hidden Costs F0dand Landuse
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KLIMAAFTRYK FRA FODEVARER

(=)
<
T~
S
=
8
'C\l
O
O
@)}
=
x
B2,
(@)}
o
O
<
Q

® Frugt og gront

0.1 1
Konventionel (kg CO,-aekv/kg)




INDIREKTE EFFEKTER

* Indirekte arealcendringer (iLUC) pga. lavere udbytter?
Men samtidiqg:
 Mindre kedforbrug hos gkologiske forbrugere (Baudry et al. 2017)

» Rebound effekt: hgjere priser giver fcerre penge pd budgettet til rejser mv.
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European
Commission

ENVIRONMENT

European Commission » Environment » Sustainable Development » Single Market for Green Products

Home About us

Single Market for Green
Products

Environmental Footprint
pilot phase

News

The EF pilots

Results and deliverables
Policy background
Development of PEF&OEF

Policies Funding Legal compliance News & outreach

The development of the PEF and OEF methods BOse=0a

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).

Existing methods and initiatives were taken into account

e For the product angle, the International Reference Life Cycle Data System (ILCD)_Handbook as well as other existing

methodological standards and guidance documents (ISO 14040-44, PAS 2050, BP X30, WRI/WBCSD GHG protocol,
Sustainability Consortium, ISO 14025, Ecological Footprint, etc).

Environmental Footprint requirements for calculating these emissions are not fully developed. Therefore, the assessment of °

transition phase

Events

Communicating to
consumers

Questions and Answers

emissions arising from indirect land use change is not included.

The final methods, called Product Environmental Footprint (PEF) and Organisation Environmental Footprint (OEF), were
published as an Annex to the Commission Recommendation on the use of common methods to measure and communicate

the life cycle environmental performance of products and organisations. The two methods are tightly interlinked and will
have many elements in common.

This version was developed taking into account the results of 2011 road test, the results of the invited expert consultation
and of a consultation between Commission services.
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Fcerre pesticidrester i urin (Hyland
etal. 2019)

Jord og kulstoflagring

Bedre mulighed for at udfolde

Hejere mikrobiel aktivitet | naturlig adfcerd for husdyr og et

okologiske marker (Lori et al.

2017)

lavere forbrug af antibiotika

(Serensen et al. 2015)
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Mcelks miljgpdvirkning
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MULIGHEDER FOR AT REDUCERE
EMISSIONER FRA FODEVARESYSTEMET

« Reduce food
loss and waste

 Shift diets
Reduce enteric
Improve .
- fermentation
wild
fisheries Improve
management manure
Phase out management
cop-based biofuels [, L L Reduce emissions from
[ l — manure left on pasture
Increase Restore peatlands
aquaculture
productivity ‘
Increase nitrogen use efficiency { """""
Improve rice management and breeds {
Reduce energy emissions H
Note: Size is proportional to relative impact. *,—‘Tz
Solid areas = changes in agricultural emissions 15
Hatched areas = emissions from land-use changes K=
=
L SENTIN
S
S 9
Reduce growth in demand Increase Reduce GHG emissions from Protect and ;’ o
for food and other fish supply agricultural production restore natural S
AS AR

agricultural products ecosystems UN (2019)



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

Protect and
restore natural
ecosystems

Reduce GHG emissions from
agricultural production

Reducere forbruget af
animalske produkter

Reducere madspild
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MULIGHEDER FOR REDUKTION |
LANDBRUGET

« Reduce food

e *  @ge N-udnyttelsen og
mindske tab og

o Shift dies emissioner - hgjere

Reduce enteric ud bytter

In?pmue fermentation
wild
fisheries Improve
management manure
2 e 1 .
Phase out | franagemer  Reducere energiforbruget
aop-based biofuels [, T s ... : Reduce emissions from )
> |eft ture
I[ — manure left on pasture Og prOd ucere enerQ|
ncrease Restore peatlands ( 1 )
aquaculture b|0q05
productivity ‘
Increase nitrogen use efficiency
Improve rice management and breeds { . ] .
Reduce energyemisions BE - BindeCO,viatreeerogi
. o . .
jord - og udga emissioner
Note: Size is proportional to relative impact. % .
Solid areas = changgs in agricultural emissions 'uz frO t@ rveJ O rd e
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for food and other fish supply agricultural production restore natural % S

Wsis. 5108

- R
agricultural products ecosystems



Normative decisions

Future diets should be based on the type

sieeesll EN fgdevarevision fra Sverige

Food waste should be reduced compared (Karlsson et a|. 2018)

to current levels.

Future diets should facilitate equitable
consumption based on local resources.

Food consumption oriented

Food should be produced locally, but Madspild skal reduceres
food not possible* to produce locally

should be imported.

The food should be produced in an Kosten skal baseres primaert pa lokale resourcer
organic farming system acknowledging .
agroecological principles. Kosten skal produceres ﬁkOlOngk

More durable breeds of grazing animals
should be used to be able to graze in . . o ..
rough terrain. Mindre produktive arealer skal ga til natur

Production oriented

Some land currently used for annual Grees- og naturarealer skal afgraesses for naturpleje

cropping is unsuited for this and should
be left for nature conservation.

Semi-natural pastures should be grazed Dyrkningsarealet skal primaert bruges til plantebaserede fgdevarer,

by livestock to promote biodiversity and ikke foder eller bioenergi
preserve the cultural landscape.

Resource use oriented

Arable land should primarily be used to
grow food for humans, not livestock
feed or bioenergy crops.

Biprodukter fra fgdevareproduktionen bruges som foder

By-products fi food producti . .
o e o o e Landbruget skal vaere selvforsynende med fornybar energi, men ikke e,

forsyne andre dele af samfundet med energi |

)
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Agriculture should be self-sufficient in
renewable energy, but should not
provide energy for other parts of society.
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Production oriented Food consumption oriented

Resource use oriented

Normative decisions

Future diets should be based on the type

tivteresensll EN fodevarevision fra Sverige

Food waste should be reduced compared (Karlsson et a|. 2018)

to current levels.

Future diets should facilitate equitable
consumption based on local resources.

= Stor reduktion i kgdforbruget

Food should be produced locally, but
food not possible* to produce locally
should be imported.

. = Klimaaftryk der lever op til kravene fra
o cknowledetng Parisaftalen

More durable breeds of grazing animals

:gszlhdn:;;:dm peshie o gmsen O%IObal warming potential (tCO»e cap™ year)

Srz?; Lﬁﬂﬂ Eﬁ?ﬁﬁmd =

pe et formatis comsenvation o iy (R /EI Biogas production
Semi-natural pastures should be grazed LM Energy use

by livestock to promote biodiversity and
preserve the cultural landscape.

0.4 -

[ Livestock production
Arable land should primarily be used to

grow food for humans, not livestock 0.2 -
feed or bioenergy crops.

j B Cropl production
~H Imported food

By-products from food production 0.0 4
should be used to feed livestock. ’
Agriculture should be self-sufficient in
renewable energy, but should not
provide energy for other parts of society.

¥ B 3z 5 &
< < = = =2
= = 5 Z £
) 3 pd wn

)

ST IN
N o,

“
>
< s\

K TAS AR

\\§

‘\\N“ S0y,
2
Wsis. oW



KONKLUSION

Handling i forhold til klima er nedvendig, men ikke pd bekostning af
biodiversitet, toxicitet og dyrevelfcerd

Reduktion af kedforbruget og madspild er to af de vigtigste ting for at
reducere klimapadvirkningen fra fedevarerne

Bliver nadt til at se pd bade produktion OG forbrug af fadevarer - samt
optimere bdde efter klima, biodiversitet, eutrofiering, toxicitet og
dyrevelfcerd
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