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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)
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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
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Source: Crippa et al. (2021), Nature Food. Also see Tubiello et al. (2021) and IPCC (2019)
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Products differ strongly in terms of average impact

Source: Poore & Nemecek (2018) Science
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But there is also enormous variability across producers

Source: Poore & Nemecek (2018) Science

Global median

Range between 10% best and 
10% worst producers globally
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Three levers to achieve lower emissions 

Shift to lower-emissions 
product categories

Shift to lower-emissions 
producers 

(within each category)

Shift to lower-emissions 
techniques 

(everywhere)
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Three levers to achieve lower emissions 

Source: Poore & Nemecek (2018) Science
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Scope 3Scope 3

There is growing pressure on firms to report Scope 3
emissions, in addition to Scope 1 and 2

Scope 1

Scope 2
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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)
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So the demand for data is growing… 
but what would it take to move beyond averages? 
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The PACT principle: cradle-to-gate product carbon 
footprints as basis for Scope 3 reporting

Received from suppliers
(cradle to gate)

Own emissions Shared with customers
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• Together for Sustainability (TfS), association of the 
chemicals industry

• 53 member firms, including AkzoNobel, Dow, Henkel, 
Merck, and agri-input firms BASF, Bayer, Corteva, 
Syngenta, SABIC, Yara 
– Together, USD 800 billion in revenues

• Detailed standard for product carbon footprint (PCF) 
in chemicals 

• Developed digital platform to automate the exchange 
of PCF data

• Consistent with PACT principles 

Some sectors are doing it already…
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1. Reporting standards and guidelines 
2. Up-to-date science-based methods
3. Farm-level calculation tools
4. Databases with secondary data 
5. A way of communicating carbon footprint data along the 

supply chain
6. A way to ensure the integrity and quality of the data
7. A way to scale up carbon footprint calculations while 

keeping costs low
8. A way to update these elements as new insights and 

technologies emerge

What would this take in food supply chains?
At least eight building blocks…

These building blocks are falling into place!
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The landscape of reporting standards and guidelines 
for carbon footprints of food products

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

Building block 1: Standards
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Science-based methods are reviewed by IPCC and by some 
governments –  but we could use more research

Building block 2: Science-based methods
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Farm-level tools are used to estimate emissions
Example: FARM ES tool (US dairy)

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

Building block 3: Farm level tools

Presenter Notes
Presentation Notes
Here's an example from the US dairy industry. Farmers can fill in information on their milk production
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Farm-level tools are used to estimate emissions
Example: FARM ES tool (US dairy)

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

Building block 3: Farm level tools

Presenter Notes
Presentation Notes
How many cows they have,
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Farm-level tools are used to estimate emissions
Example: FARM ES tool (US dairy)

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

Building block 3: Farm level tools

Presenter Notes
Presentation Notes
The type of animal feed they are using,
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Farm-level tools are used to estimate emissions
Example: FARM ES tool (US dairy)

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

Building block 3: Farm level tools

Presenter Notes
Presentation Notes
The manure management options they use, and so on.
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Farm-level tools are used to estimate emissions
Example: FARM ES tool (US dairy)

www.oecd.org/food-systems

Building block 3: Farm level tools

Presenter Notes
Presentation Notes
And based on these numbers, the calculation tool then estimates emissions.
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The number of calculation tools is growing
Building block 3: Farm level tools

+98% in last 6 years (2020-2025)

Active tools over time

Source: Preliminary results from internal OECD research, n = 176 ( Year of release is NA: 13)

Preliminary results – do not cite or circulate
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Building block 4: Secondary data

There is also a growing body of evidence and data which can 
be used as inputs for calculations – or as default values
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Sharing data along the supply chain – several initiatives 
are up and running

www.oecd.org/food-systems

Building block 5: Sharing data along the supply chain
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Sharing data along the supply chain – several initiatives 
are up and running

Pilot project with PACT to get carbon footprint data directly from suppliers –
currently involving top-300 suppliers (almost half of total upstream emissions)

Chemicals industry association (53 companies including BASF, Bayer, Corteva, 
SABIC, Syngenta, Yara, AkzoNobel, Dow, Henkel, Merck, Solvay) - developed 
digital platform for automated carbon footprint sharing among the firms

Several platforms exist to enable secure data sharing between farmers and their 
customers and suppliers, e.g. DjustConnect in Belgium

Farm level tools increasingly have API or other ways of easily sharing results with 
others

Building block 5: Sharing data along the supply chain



Restricted Use - À usage restreint

• Options: First, second, or third party verification 

• Challenge 1: Currently this does not evaluate methods…

• Challenge 2: Currently expensive and hard to scale…

How can we assure the quality of the data? 
Building block 6: Assuring the quality of the data
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• Carbon footprints as part of 
the Origin Green sustainability 
assurance scheme

• Since 2013, some 370,000 
carbon footprints have been 
calculated

• Covers 90% of beef farms and 
95% of dairy farms

How to scale it up? How to make it easy?
Example: Ireland

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

Building block 7: Scaling it up

Presenter Notes
Presentation Notes
One advantage of calculation tools is that they allow us to really scale up carbon footprint measurement. 
 
In Ireland, for example, the Origin Green sustainability scheme has used such a tool to calculate almost 300,000 carbon footprints. 
 
This means that many farmers now have several years of data, so they can track their progress.

Ideally, we use primary data as much as possible. But that is not always feasible, and sometimes we need to fill the gaps…
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How to update and align all these elements?

• Many moving parts and all need to be aligned – and 
updated

• Example: new reporting requirement (e.g. separate reporting 
of soil carbon)
– Farm level tools and LCA databases need to be updated
– Technology solutions for data transfer may need to be updated

• Example: more precise scientific methods
– When do we decide to implement these

• We need to think more carefully about how and when we 
update our methods, databases, … 

• Could regular review and update cycles be a solution?

Building block 8:  Updating and alignment

Presenter Notes
Presentation Notes
One advantage of calculation tools is that they allow us to really scale up carbon footprint measurement. 
 
In Ireland, for example, the Origin Green sustainability scheme has used such a tool to calculate almost 300,000 carbon footprints. 
 
This means that many farmers now have several years of data, so they can track their progress.

Ideally, we use primary data as much as possible. But that is not always feasible, and sometimes we need to fill the gaps…
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Fast and furious…

www.oecd.org/food-systems
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Same farm + different tool = different results…
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1.6x

Source: RSK Adas, 2023, evaluating six commonly used tools in the UK (selected examples)

This causes problems:

• Confusion for farmers, 
consumers, and others

• Transaction costs of having 
to deal with different tools 
and methods

• Possible trade barriers or 
disputes
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• Countries define a domestic reference method for estimating farm-level GHG 
emissions 

• Countries promote domestic convergence on this method
• National experts review each other’s reference methods, possibly leading to mutual 

recognition 

• International set of best practices for farm-level tools, e.g.
– Use reference method if available 
– Use internationally accepted standards (ISO 14067, GHG Protocol, etc)

• Potentially certification against these best practices?

• Alignment of carbon footprint standards for agri-food products (several initiatives 
underway)

• Requirement to use appropriate (certified?) tools – using reference methods

A possible way forward?
Preliminary - for discussion

Methods

Tools

Reporting 
standards 
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OECD is convening policy makers and experts 
to work together to avoid fragmentation
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Our publications so far
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• How would these trends affect agricultural trade flows? 
• How would these trends affect producers in low- and middle-income countries?
• How would these trends affect the organization of value chains, and value sharing?
• What is the optimal institutional setup to measure and communicate carbon footprints? 
• How will consumers react in response to labeling? 
• Will farmers with a better footprint receive a price premium?
• What is the scope for harmonization or mutual recognition? 
• What can we learn from the literature on standards (e.g. food safety)? 

We need the perspective of ag / trade economics here

www.oecd.org/food-systems

Presenter Notes
Presentation Notes
Many of the questions need the perspective of agricultural economics. [go through the questions on the slide]
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Economists have some catching up to do…

‘carbon footprint’ and ‘food’ 3897
Environmental Science 2172

Agricultural and Biological Sciences 1219

Engineering 844

Energy 814

Social Sciences 575

Medicine 553

Business, Management and Accounting 386

Biochemistry, Genetics and Molecular Biology 332

Computer Science 289

Economics, Econometrics and Finance 277

Chemical Engineering 260

… …

Subset: Economics 277
Resources Conservation and Recycling 82

Environment Development and Sustainability 20

Ecological Economics 20

Food Policy 13

International Journal on Food System Dynamics 6

Cleaner and Responsible Consumption 5

Clean Technologies and Environmental Policy 5

International Journal of Production Economics 4

Environmental and Resource Economics 4

Cleaner and Circular Bioeconomy 4

International Journal of Agricultural Sustainability 3

… …

Scopus search results
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Thank you!

Jan Fabre, ‘The Man Who Measures The Clouds’ (1998)
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