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« Scientific focus on climate and environmental impact and sustainability of food and
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course on ‘Agriculture in a global context’.
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OUR WORK IN THE LCA TEAM

SYSTEM ANALYSIS and LIFE CYCLE ASSESSMENT (LCA) of:

« Agroforestry and integrated agricultural systems (MIXED, OUTFIT)
 Livestock production systems (PATHWAYS, Pork 4.0)

« Organic vegetable production (ClimateVeg)

- Alternative organic fertilizers (ClimOptic)

« Biorefinery and green protein (GreenEggs, GreenVALLeys, GrassTools)

« Peat soils and alternative growth substrates (CANAPE, Peatwise, BioSubstrate)
« Alternative packaging (SinProPack)

 Sustainable and healthy diets (SustainOrganic)

« Circular agriculture and GHG accounting at farm level (CIRKULAR)

« Methodological development with regard to e.q. soil carbon and biodiversity
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What is the climate and
OUR WORI( IN THE LCA envionmental impact?
Mitigation options and

SYSTEM ANALYSIS and LIFE CYCLE ASSESSMEL potentials of alternative

?
« Agroforestry and integrated agricultural s systems:

 Livestock production systems (PATHWAYS, Pork
« Organic vegetable production (CIimateVe%
 Alternative organic fertilizers (CIimOptic‘

« Biorefinery and green protein (GreenEqggs, GreenVALLg

« Peat soils and alternative growth substrates (CANAP,

« Alternative packaging (SinProPack) How is it estimated?

« Sustainable and healthy dietﬁSu‘in(‘wic What are the
e Circular agriculture and GHG accounting at far methodological
. Methodological development with regard to e.q. NGRS
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ORGANIC SYSTEMS FROM SOIL, PLANTS,
LIVESTOCK TO DIETS
>
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THE FOOD SYSTEM FROM HELICOPTER VIEW
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ENVIRONMENTAL IMPACT FROM AGRICULTURE

Eutrophication
P Ty

\

Climate

Ecotocixity

Soil quality and carbon seaq.
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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)



GOOD HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EQUALITY

CLEAN WATER DECENT WORK AND 9 INDUSTRY, INNOVATION 1 0 REDUCED
AND SANITATION ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES

1 RESPONSIBLE 1 CLIMATE 1 LIFE 1 PEACE, JUSTICE 1 PARTNERSHIPS

AND STRONG
INSTITUTIONS

CONSUMPTION ACTION BELOW WATER ON LAND FOR THE GOALS




CARBON FOOTPRINT OF FOOD?

Climate
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CALCULATED USING LIFE CYCLE ASSESSMENT

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

0 t 0 1 0 t 1 t 1

transport transport transport transport

Importto

Production Production Juice
Denmark

of inputs of oranges concentrate

Emissions to soil and water (NO;5-, pesticides etc.)
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THE IDEA BEHIND THE LCA APPROACH

o Look at the whole system - so you can reduce the climate and environmental impact in
the food or agricultural system without creating new environmental problems in other
parts of the system

o Documentation of the possibilities to create a more environmentally and climate
friendly food and agricultural system

o ldentification of hotspots - the size of emissions and carbon sequestration in relation to
each other - and in relation to the rest of the system

o Comparison of different systems and products
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PRODUCT ENVIRONMENTAL FOOTPRINT (PEF)

ENVIRONMENT

European
Commission

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

Home About us Policies Funding Legal compliance News & outreach

Single Market for Green

Products The development of the PEF and OEF methods

& I 2T 2 DG Environment has worked together with the European Commission's Joint Research Centre (JRC IES) and other European

pilot phase . -
Commission services towards the development of a harmonised methodology for the calculation of the
News environmental footprint of products and organisations (including carbon).
The EF pilots

Existing methods and initiatives were taken into account

Results and deliverables
s For the product angle, the International Reference Life Cycle Data System (ILCD) Handbook as well as other existing

Policy background methodological standards and guidance documents (ISO 14040-44, PAS 2050, BP X30, WRI/WBCSD GHG protocol,
Development of PEF&OEF Sustainability Consortium, 1SO 14025, Ecological Footprint, etc).
* For the organisation angle, the Reference Life Cycle Data System Handbook (ILCD Handbook), as well as other existing
Envir_m_1mental Footprint methodological standards and guidance documents (Global Reporting_Initiative, WRI GHG Protocol, CDP Water
EEn=In plizse Footprint, ISO 140064, DEFRA guidance on GHG reporting, ADEME Bilan Carbone, etc).
Events 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

Communicating to the life cycle environmental performance of products and organisations. The two methods are tightly interlinked and will
consumers have many elements in common.
Questions and Answers 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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YKULIMAPYRAMIDE

>*' il gruppering af ravarerne i denne kogebog
{‘ er klimabelastning per kg ravare

)
et

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

fedtstoffer, ris (hytteost, rygeost)

Ingredienser uden klimabidrag: Syre, kantareller, grannale m.m. fra naturen

v\‘2‘1\T IN 2,

» %,
§ Z
3 =)
@ @
(= ©
? 3

Ze &

N
K TR



CARBON FOOTPRINT OF ORGANIC AND
CONVENTIONAL FOOD

10 A

Organic (kg CO, eq./kg)

0.1 -

/ ARHLS 0.1 | 1 10
¥ UNIVERSITY Conventional (kg CO, eq./kg)
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CARBON FOOTPRINT FROM DIETS
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[ Red Meat
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M Fish

B Dairy

I Fruit & Veg
Qils
~| Sugar
I Pulses
I Staples

2°C

(Ritchie et al. 2018)
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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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Soil quality and carbon seaq.
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ENVIRONMENTAL IMPACT FROM AGRICULTURE

Climate Eutrophication

Soil quality and carbon seq
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ENVIRONMENTAL IMPACT OF ORGANIC AGRICULTURE

Climate Eutrophication
ga- i S vt i

Less pesticide residues i urine

(Hyland et al. 2019) - Ecotochity
Soil quality and carbon seq. Wdiversit : o
’ P
- : d " : '
- / .

Better possibilities for natural b ]

Higher microbial activity in behavior for livestock and a lower  aaete NICACHBK
i ikt L

organic fields (Lori et al. 2017) use of antibiotics (Sarensen et al. @
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. _ Some agricultural systems contribute more to biodiversity than others...
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PERSPECTIVE
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M) Check for updates

Mmisrepresont less intensive agroecological Systems such a5 organic agriculture, LCA assesses agroecologica) systems inad-
equately for three reasons: (1) a Jack of operational indicators for three key environmenta| issues; (2) a narrow Perspective op
functions of agricultural systems; and (3) inconsistent modelling of indirect effects,

S ocietal interest jy, sustainable agricyliyre and food is grear approachesatmzﬂriy[e Spatialand tempora] scales®, Anntherex:amp]e
and Browing!?, leading to 4 demand for information about  ofy wider view of agriculture js the concept of agroecology (Fig. 2),
the environmental performance of agricultural systems, food recognized by Uniteq Nations (UN) institutions ag 5 science and

Products and overa]y food chains from almost aj] Parts of society; social movement jn, the transition 1o sustainable food systems and

policy makers, farmers, agribusinesses, public procurers, the media  , Ppathway to achieving the Uy Sustainable Development Goals

and consumers, From thjs diverse group of stakeholders, differ- (SDGs)’, Organic agriculture inclydes many agroecological Pprac-

ronmental perspectiye? and cycles adapted to jocg) conditions” u.ltimatcly basing it on four
The method most widely used (o AnsWer such questions j life principles; heallh,eco]ogy. fairness and care!,
cycle assessment (LCA), whose use is now wel| established fpr Willett et 4, highlight the urgency of transforming global

assessing resource depletion jssyes and environmen(aj and health  fyoq Systems to meet |he SDGs and the UN’s Paris climate agree-

impacts caused by production of agricultyra] Products, [CAg basic ment; they Propose planetary boundaries for six key Earth SY5-

Principle’ jy 1o follow 2 product through its Jife cycle, defining o lem procesges {climate change, land-system change, freshwater ‘QET‘T N R,
boundary between jtg ‘product systent’ (the ‘mchnosphcrc') and  yse, nitrogen and phosphorys cycling, and bl‘odivcrsity losses) on
the surrounding environment, Energy ang material flows crogs. which food Production and consumption haye greatimpact. There
ing this boundary are related to the systemss inputs (for example, g Browing agreement o, the need for changes in agri-food sys-
resources) angd outputs (for example, emissions 1 Waler and air), e, o make progress towards §D s, Willett et a1 even call for
Resource consumption and Ppollutant €missions are then aggregated g Gegy Food Transﬁ)rmalion’, which would Tequire appropriate
into impact indicators; 1,CA thus focuses oy negative impacts rather assessment tools ang methods 1o eXamine the environmenta] per-
than including Positive impacts, The first LCAs were performed formance of agriculture,

in the 19705 by Coca-Cola when it Investigated consequences of Here, we identify important deficiencies i LCA methodology
switching from glass bottles 1 Plastic bottles, [y the 19905, applica-  when ASSessing agricultyre based on agroecological principles, with
tion of LCA 1o agricultural systems began. From 1992 10 2018, the examples of ; pplying i to OTE2N0IC agriculture, We Propose ways (o
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(Van der Werf, Knudsen & Cederberq)

Current LCA methudolug}f and studjes tend to favour hi h-input intensiye agricultural systems and
misrepresent less intensive roecological Systems such a¢ OFganic agriculture LCA assessos agroecological
equately for three reasons: (1) a Jack of operationa| indicators for th
functions of agricultura| Systems; and (3 Inconsistent me

systems inad-
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IMPROVEMENT OPTIONS IN FOOD SYSTEMS

B — 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

I

Increase
aquaculture
productivity

Increase
fish supply

Reduce enteric
fermentation

Improve
manure
management

Reduce emissions from
manure left on pasture

|

i [—

Restore peatlands

|

Increase nitrogen use efficiency ' T
Improve rice management and breeds [ h :
Reduce energy emissions

Reforestation

.

Reduce GHG emissions from Protect and
agricultural production restore natural
ecosystems

UN (2019)
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IMPROVEMENT OPTIONS IN THE
FOOD CONSUMPTION

« Reduce food
loss and waste

* Reduce consumption
< Shift diets .
of livestock products
Improve Reduce en_leric
wild fermentation
fisheries Improve
management manure * Reduce food waste
Phase out management
crop-based biofuels G i T R ———ES = | Reduce emissions from

manure left on pasture

I

—

>

Increase Restore peatlands
aquaculture
productivity {
Increase nitrogen use efficiency "
Improve rice management and breeds [
Reduceenergyemissions | AN
Note: Size is proportional to relative impact. %
Solid areas = changes in agricultural emissions 0
Hatched areas = emissions from land-use changes =
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IMPROVEMENT OPTIONS IN AGRICULTURE

. 8 — Reduce food
BN |0ss 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

I

Increase
aquaculture
productivity

Increase
fish supply

Reduce enteric
fermentation

Improve
manure
management

Reduce emissions from
manure left on pasture

|

Increase nitrogen use efficiency

—

Restore peatlands

{ |

Improve rice management and breeds [

Reduce energy emissions H

Reforestation

Reduce GHG emissions from Protect and
agricultural production restore natural
ecosystems

Increase the N use and
reduce losses and
emissions — higher yields

Reduce enerqgy
consumption and
produce enerqgy (biogas)

Capture CO, via trees
and soils - and avoid
emissions from organic
solls
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IMPROVEMENT OPTIONS IN AGRICULTURE

% * Increase the N use and
: reduce losses and
emissions - higher yields

Reduce energy
consumption and
produce energy (biogas)

Capture CO, via trees
and soils - and avoid
emissions from organic
solls



CONCLUSION

Action in relation to our agricultural and food systems is necessary

When optimizing/changing our agricultural and food systems it is
Important to:

* Improve both at production and consumption of food
* Assess impacts both per area unit and at product level

» Assess impacts not only on climate, but also on biodiversity,
eutrophication, ecotoxicity and animal welfare

|ldentify and assess trade-offs — so we make decisions with open eyes

/v AARHUS NORDIC BALTIC MEETING ON ORGANIC AGRICULTURE MARIE TRYDEMAN KNUDSEN
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Production oriented Food consumption oriented

Resource use oriented

Normative decisions

Future diets should be based on the type
of food currently consumed and seek to
fulfil Nordic nutrient recommendations.

Food waste should be reduced compared

to current levels.

Future diets should facilitate equitable
consumption based on local resources.

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

The food should be produced in an
organic farming system acknowledging
agroecological principles.

More durable breeds of grazing animals
should be used to be able to graze in
rough terrain.

Some land currently used for annual
cropping is unsuited for this and should
be left for nature conservation.

Semi-natural pastures should be grazed
by livestock to promote biodiversity and
preserve the cultural landscape.

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

By-products from food production
should be used to feed livestock.

Agriculture should be self-sufficient in
renewable energy, but should not
provide energy for other parts of society.

En fgdevarevision fra Sverige

(Karlsson et al. 2018)

Madspild skal reduceres

Kosten skal baseres primaert pa lokale resourcer

Kosten skal produceres gkologisk

Mindre produktive arealer skal ga til natur

Graes- og naturarealer skal afgraesses for naturpleje

Dyrkningsarealet skal primaert bruges til plantebaserede fgdevarer,
ikke foder eller bioenergi

Biprodukter fra fgdevareproduktionen bruges som foder

Landbruget skal vaere selvforsynende med fornybar energi, men ikke .
forsyne andre dele af samfundet med energi
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Production oriented Food consumption oriented

Resource use oriented

Normative decisions

Future diets should be based on the type
of food currently consumed and seek to
fulfil Nordic nutrient recommendations.

Food waste should be reduced compared
to current levels.

Future diets should facilitate equitable
consumption based on local resources.

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

The food should be produced in an
organic farming system acknowledging
agroecological principles.

More durable breeds of grazing animals
should be used to be able to graze in
rough terrain.

Some land currently used for annual
cropping is unsuited for this and should
be left for nature conservation.

Semi-natural pastures should be grazed
by livestock to promote biodiversity and
preserve the cultural landscape.

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

By-products from food production
should be used to feed livestock.

Agriculture should be self-sufficient in
renewable energy, but should not
provide energy for other parts of society.

En fgdevarevision fra Sverige

NORDI(

(Karlsson et al. 2018)

Stor reduktion i kgdforbruget

Klimaaftryk der lever op til kravene fra
Parisaftalen

Global warming potential (tCO»e cap™ year™)
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