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OUR WORK IN THE LCA TEAM
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POSSIBILITIES TO REDUCE EMISSIONS FROM
THE FOOD SYSTEM

« 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
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management
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Increase
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Restore peatlands

Improve rice management and breeds {

Reduce energy emissions H

Reforestation

Reduce GHG emissions from Protect and
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ecosystems
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LIFE CYCLE ASSESSMENT (LCA) IS USED TO...

Reduce impact from consumption Reduce impact from production
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CONSUMPTION OF FOOD
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CLIMATE AND ENVIRONMENTAL IMPACT FROM FOOD
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CARBON FOOTPRINT OF FOOD
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CLIMATE AND ENVIRONMENTAL IMPACT FROM

Climate Eutrophication
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PLANETARY BOUNDARIES
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TRADE-OFFS

Research question

Trade-offs?
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Research gap: How is the carbon footprint
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Trade-off or synergy: How is the carbon footprint of agricultural food
products linked to other environmental impacts?

Bjorn Aamand Andersen **, Lisbeth Mogensen, Huayang Zhen*, Marie Trydeman Knudsen *

* Dt of Aocolgy, s Univerty, Blchr AL 20, DK 8830, Tel, Denmark

1. Introduction

Greenhouse gas (GHG) emissions represent a major negati
ronmental externality of the global

r.
transeendence. of multiple other planetary boundaries than climate
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ENVIRONMENTAL IMPACT FROM AGRICULTURE/FOOD
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LIFE CYCLE ASSESSMENT OF MILK
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LIFE CYCLE ASSESSMENT OF MILK
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rect effects,
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the environmenfaj Performance of agriculturaf systems, food
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policy makers, farmers, agribusinesses, public procurers, the media
and consumers, From this diverse group of stakeholders, differ-
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innovative Management technology pe €ncouraged from an envi-
ronmental perspectiyez®

The method most widely used 14 Answer such questions is life
cycle assessment (LCA), whose yse is now well established for
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impacts cauged by production of agricultural prodycts, LCAS basic
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the surrounding environment, Energy and malerial flows crogg.
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Resource consumption apd Pollutant emigsigns are then aggregated
into impacy indicators; [,CA thus focuses on negative impacts rather
than l‘m‘luding Positive impacgs, The first 1.CAg were performed
in the 19705 by Coca-Cola when it invesligated consequences of
switching from glass bottles 1o Plastic bottles’ In the 19905, applica-
tion of LCA to agricultural systemy began. From 1992 10 2018, the
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principles; health, ecology, fairnegs and care',

illett ep a1 highlight the urgency of transforming global

use, nitrogen and phosphorys cycling, and biodiwrsit}' losses) on
which food production ang consumption haye greal impact, There
is growing a8reement on the peeq for changes in agri-food sys.
lems to make Progress towards Spg, Willett et 41,2 even call for

formance of agriculture,
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PAPER IN “NATURE SUSTAINABILITY”

(Van der Werf, Knudsen & Cederberg, 2020)

» Additional indicators
* Land degradation
* Decline in biodiversity
* Pesticide effects

* Broader perspective
* Functional unit
* Ecosystem services

* Indirect effect
« Critical towards simplification in predicting indirect
effects (iLUC and carbon opportunity cost)
« Other indirect effects such as rebound effects, diet
changes etc. should then also be included.
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Life cycle assessment
Impacts per unit product

Resource use impacts

Land use

Water use

Fossil resources

Ecosystem and human
health impacts

| Climate change |

| _
|
Mineral resources |
i

Stratospheric ozone
depletion

| lonizing radiation |

| Particulate matter |

Photochemical ozone
tormation

Acidification

Eutrophication

Human toxicity

Ecotoxicity

Biodiversity

I |

Biomass

Ecosystem services
Services per unit area

Regulating and
maintenance

Water

Erosion rates

A F

Agricultural
system

| |
| |
| |
| Pest and disease control |
| |
| |
| |
| |

Water flow

Pollination

Soil quality

Water quality

Air quality

Climate

| Recreation |

| Scientific investigation |

| Educational values |

| Cultural or heritage value |

| Aesthetic values |

Sacred or religious
meaning

| Existence value |
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DEVELOPMENT OF NEW FOOD AND AGRICULTURAL SYSTEMS
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DEVELOPMENT OF NEW FOOD AND AGRICULTURAL SYSTEMS METHODOLOGICAL DEVELOPMENT
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CONCLUSION

Transformative re-design of our agri-food systems are urgently needed

It requires appropriate assessment methods and tools to examine the
climate and environmental performance

* 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

* |dentify and assess trade-offs
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