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Food systems exert important pressures on the environment

of all ice- and desert-free 

land is used for agriculture

50%
Land use

of tropical and sub-tropical

deforestation (2000-10)

73%
Deforestation

of threatened land species

are in danger due to habitat 

loss driven by agriculture

80%
Biodiversity loss

of global 

freshwater use

70%
Water use

of global 

eutrophication

78%

Water pollution

34%
of man-made 

GHG emissions

Climate change

Source: OECD (2021), Making Better Policies for Food Systems; OurWorldInData; Crippa et al. (2021)



Globally, most GHG emissions from food occur through land 

use change and agricultural production

Land: 5.7 Gt

Ag production: 7.1 Gt

Post-farm supply chain: 3.1 Gt

Post-retail: 2.1 Gt

0

2

4

6

8

10

12

14

16

18

Land Ag
production

Processing Transport Packaging Retail Cooking Waste Total

Food systems GHG emissions by supply chain stage

Source: Crippa et al. (2021), Nature Food. Also see Tubiello et al. (2021) and IPCC (2019)

Gt 

CO2

eq

>70% of total food emissions



0 10 20 30 40 50 60 70

Bovine meat (beef herd)

Lamb & mutton

Cheese

Bovine meat (dairy herd)

Dark chocolate

Coffee

Crustaceans (farmed)

Palm oil

Pig meat

Soybean oil

Poultry meat

Cane sugar

Oatmeal

Beet sugar

Tomatoes

Barley (beer)

Peas

Bananas

Potatoes

Apples

Citrus fruit

kg CO2eq per kg of product

Land use change Feed Farm Processing Transport Packaging Retail

Products differ strongly in terms of average impact…

Source: Poore & Nemecek (2018) Science



… but there is also enormous variability across producers

Source: Poore & Nemecek (2018) Science

Global median

carbon footprint

Range between 10% best and 

10% worst producers globally



Three levers to achieve lower emissions in food systems

Shift to lower-emissions

product categories

Shift to lower-emissions

producers

(within each category)

Shift to lower-emissions

techniques

(everywhere)



Three levers to achieve lower emissions in food systems

Source: Poore & Nemecek (2018) Science



But you can’t mitigate what you don’t measure…

Firm-level emissions

(farm & non-farm)

Project-level emissions

(impact of actions)

Product-level emissions

(at all stages of the life cycle)

Carbon footprints for food systems



“This is science fiction”

• “It’s too expensive to do this”

• “There are too many farms to make this practical”

• “It’s unclear what and how to measure and report”

• “It’s difficult to transmit this information along the supply chain”

• “There’s no demand for this information”

… really?



A great acceleration, driven by several factors

www.oecd.org/food-systems

Demand Supply Broader trends

• Consumers

• Investors

• Governments

• Civil society

• Calculation tools

• Evidence and data

• Platforms

• Technological solutions

• Reporting standards

• Supply chain thinking

• Transparency & traceability

• Growing focus on outcomes 

(rather than practices)



Consumers want better information

www.oecd.org/food-systems
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Source: https://www.yara.com/corporate-releases/strong-european-consumer-demand-for-sustainable-food/

Consumer support for carbon footprint labels on food items (February 2023)

Demand Consumers

https://www.yara.com/corporate-releases/strong-european-consumer-demand-for-sustainable-food/


Carbon footprint claims and labels are proliferating

Demand Consumers



Labels covering multiple impacts are emerging, too

Foundation Earth (UK)Eco-score and other initiatives in France

Demand Consumers



Investors are demanding greater information

www.oecd.org/food-systems

70 Trillion USD
assets under management

Members include:

“Working closely with investors, we 
produce and analyse data from the 
world’s largest protein producers and 
manufacturers to help minimise risks 
and maximise profits.”

Demand Investors



Firms are increasingly disclosing their environmental 

impacts, including GHG emissions

www.oecd.org/food-systems
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disclosing
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in 2022

(+ 42% year over year)



The agri-food sector is lagging behind (so far)

www.oecd.org/food-systems
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• A growing number of 

agri-food firms is

disclosing through CDP

• But so far, they are often

submitting incomplete

or insufficient

information 



Scope 3Scope 3

There is growing pressure on firms to report Scope 3

emissions, in addition to Scope 1 and 2

www.oecd.org/food-systems

Scope 1

Scope 2



Source: https://sciencebasedtargets.org/companies-taking-action

and https://www.aholddelhaize.com/news/ahold-delhaize-sets-updated-co2-emissions-reductions-targets-for-its-entire-value-chain-in-line-with-un-goal-of-keeping-global-warming-below-1-5-c/

Leading retailers are setting Scope 3 targets

– which will directly impact ag/food suppliers

Aeon

(Japan)

• 80% of suppliers (by 

emissions) will set science-

based targets

Ahold

Delhaize

(Belgium, 

Netherlands, 

USA)

• Reduce Scope 3 

emissions by 37% 

(2030 vs 2018)

Aldi (N & S)

(Europe, USA)

• 75% of suppliers (by 

emissions) will have 

science-based targets by 

2024

Carrefour

(Europe, 

LatAm, MENA)

• Reduce Scope 3 

emissions by 29% 

(2030 vs 2019)

ICA

(Sweden, 

Norway, 

Baltics)

• 70% of suppliers (by 

emissions) will set science-

based targets by 2025

Kesko

(Scandinavia, 

Baltics)

• 67% of suppliers (by spend) 

will have science-based

targets by 2026

Migros

(Switzerland)

• 67% of suppliers (by 

emissions) will have 

science-based targets by 

2026

Tesco

(UK, EU)

• Reduce Scope 3 

emissions to net zero by 

2050

Walmart

(US, Canada, 

LatAm, Asia)

• Reduce Scope 3 emissions

by one billion tonnes (2030 

vs 2015)

Woolworths

(Australia)

• Reduce Scope 3 emissions

by 19% (2030 vs 2015)

https://sciencebasedtargets.org/companies-taking-action
https://www.aholddelhaize.com/news/ahold-delhaize-sets-updated-co2-emissions-reductions-targets-for-its-entire-value-chain-in-line-with-un-goal-of-keeping-global-warming-below-1-5-c/


Public policy is increasingly pushing for greater 

environmental disclosure at both firm and product level

www.oecd.org/food-systems

• Proposal for firms with securities traded in the US to disclose Scope 3 emissions 

• Proposal for suppliers to the federal government to disclose emissions and set targets

• Corporate Sustainability Reporting Directive will likely require Scope 3 disclosure

• Green Claims initiative will require use of life-cycle assessment to support green claims

• Mexico, Colombia and Costa Rica created the Environmental Alliance of the Americas to 

promote environmental impact labels through mutual recognition

• Ecuador and Paraguay have since joined

Demand Governments



A landscape of reporting standards and guidelines 

has emerged

General

Specific

Firm-level Product-level

ISO 14040/14044 –

Life cycle assessment

Corporate & Scope 3 

ISO 14064-1

GHG emissions at 

organization level

ISO 14067

Product Carbon 

Footprint
Product Life Cycle 

PACT Pathfinder – Scope 3 and Product Carbon Footprint guidance

Agriculture Guidance

Land Sector & Removals

FAO LEAP

guidelines

IDF, GRSB

Carbon 

footprint

guidance

US dairy

guidance 

(Scope 1, 2, 3)

?

Across

sectors

Agriculture / Food

Supply Standards

https://www.globalreporting.org/standards/
https://www.ifrs.org/news-and-events/news/2022/10/issb-unanimously-confirms-scope-3-ghg-emissions-disclosure-requirements-with-strong-application-support-among-key-decisions/
https://www.iso.org/standard/37456.html
https://www.iso.org/standard/38498.html
https://ghgprotocol.org/corporate-value-chain-scope-3-standard
https://www.iso.org/standard/66453.html
https://www.iso.org/standard/66453.html
https://www.iso.org/standard/71206.html
https://www.iso.org/standard/71206.html
https://ghgprotocol.org/product-standard
https://www.wbcsd.org/Programs/Climate-and-Energy/Climate/SOS-1.5/Resources/Pathfinder-Framework-Version-2.0
https://ghgprotocol.org/agriculture-guidance#:~:text=The%20GHG%20Protocol%20Agricultural%20Guidance%20is%20intended%20to%20promote%20sector,measure%20and%20report%20their%20emissions.
https://ghgprotocol.org/land-sector-and-removals-guidance
https://www.fao.org/partnerships/leap/resources/guidelines/en/
https://www.fil-idf.org/wp-content/uploads/2016/09/Bulletin479-2015_A-common-carbon-footprint-approach-for-the-dairy-sector.CAT.pdf
https://grsbeef.org/grsb-beef-carbon-footprint-guideline/
https://ghgprotocol.org/sites/default/files/Scope_3_Handbook_2019_FINAL%20%2811%29_0.pdf


Calculation tools are used to estimate emissions

Example: FARM ES tool (US dairy)

Source: https://nationaldairyfarm.com/dairy-farm-standards/environmental-stewardship/

Supply Calculation tools

https://nationaldairyfarm.com/dairy-farm-standards/environmental-stewardship/
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Calculation tools are used to estimate emissions

Example: FARM ES tool (US dairy)
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Supply Calculation tools



The number of calculation tools is growing

www.oecd.org/food-systems

Supply Calculation tools



The number of calculation tools is growing
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• Carbon footprints as part of the Origin Green 

sustainability assurance scheme.

• Since 2013, nearly 300,000 carbon footprints have 

been calculated. 

• Model developed by Teagasc, accredited by the 

Carbon Trust.

• Inputs:

– Farm data

– Government data

– Information from processors

Example: scaling up farm-level carbon footprints in Ireland

www.oecd.org/food-systems

Source: https://www.bordbia.ie/farmers-growers/prices-markets/agri-market-insights/improving-carbon-footprint-reporting/

Supply Calculation tools

https://www.bordbia.ie/farmers-growers/prices-markets/agri-market-insights/improving-carbon-footprint-reporting/


There is also a growing body of evidence and data which can 

be used as inputs for calculations – or as default values

www.oecd.org/food-systems

Supply Datasets



There is also a growing body of evidence and data which can 

be used as inputs for calculations – or as default values

www.oecd.org/food-systems

• Global Feed LCA Institute
aims to create harmonized 
database with life-cycle 
assessments of animal feed

• Consistent with FAO and EU 
methodologies

• Pilot project to generate brand-
specific data

Supply Datasets



There is also a growing body of evidence and data which can 

be used as inputs for calculations – or as default values

www.oecd.org/food-systems

• Public database in France

• Harmonized Life Cycle 
Assessments (LCA) for 
2,500 food products

• Reference database for 
developing environmental 
impact labels in France

Supply Datasets



It’s becoming easier to share information along the supply chain

www.oecd.org/food-systems

• Companies already use carbon

accounting software solutions

• New technical standards now make

it possible for these tools to 

exchange data

• Demonstrated in pilot projects with

Unilever, BASF, Solvay, Chevron, 

P&G…

Source: https://www.carbon-transparency.com/

Supply Data exchange

https://www.carbon-transparency.com/


• March 2022

• Methane emissions from cows

measured through satellites for 

the first time

• Satellites also increasingly used

for methane monitoring in oil & 

gas, landfills, and coal mines

• Satellites already used for 

monitoring deforestation etc.

And even direct measurement might become an option…

Source: CNN - https://edition.cnn.com/2022/04/30/us/cow-burps-methane-space-climate-trnd/index.html

Supply Measurement

https://edition.cnn.com/2022/04/30/us/cow-burps-methane-space-climate-trnd/index.html


Fast and furious…

www.oecd.org/food-systems



• How can we measure carbon footprints in food systems?

– What are the different methodologies? Are these (in)consistent? Is there room for alignment?

– How can carbon footprint information be shared easily and reliably along the supply chain?

– How can we reduce transaction costs while maintaining precision? 

• How can we communicate environmental impacts to consumers?

– What are the different labels? Which types of environmental impacts do they cover? 

– Are labels effective in changing consumer behaviour? 

– Is there a risk of fragmentation and confusion? 

• OECD Global Forum on Agriculture (25 April 2023) on “carbon footprints for food systems”

• Forthcoming paper: “Fast and furious: the rise of environmental impact reporting in food systems”
(Summer 2023)

Ongoing OECD work (2023-24) focuses on the following 

questions:



• How reliable are product carbon footprint estimates for fertilizers? 

– What are the open methodological/data questions?

– Are these using internationally accepted standards (ISO 14067, GHG Protocol)?

– Are these third-party verified?

• How easy is it to access product carbon footprint data?

– How widespread are product carbon footprints in the fertilizer industry?

– Are there Life-Cycle Assessment databases (cfr. GFLI in the animal feed industry)?

• If farmers use low-carbon fertilizers, how can they show this to other supply chain actors?

– Similar question for the animal feed industry – and probably requires a similar solution 

Some questions for fertilizers…

www.oecd.org/food-systems



Further reading…

www.oecd.org/food-systems

Forthcoming:

“Fast and Furious: The Rise 

of Environmental Impact 

Reporting in Food Systems”

Contact:

Koen Deconinck, OECD

koen.deconinck@oecd.org

https://www.oecd-ilibrary.org/agriculture-and-food/environmental-impacts-along-food-supply-chains_48232173-en
https://www.oecd-ilibrary.org/agriculture-and-food/improving-environmental-outcomes-along-food-supply-chains_d549eb43-en
mailto:Koen.deconinck@oecd.org

