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FoodDrinkEurope commissioned Anthesis Group to conduct this piece of research to understand 

further the feasibility of reaching Net Zero by 2050 for the EU food and drink sector, as well as the 

means with which to get there. The analysis, assumptions and recommendations expressed in this 

report do not necessarily reflect the position of FoodDrinkEurope or its members. Notwithstanding, 

with this report, FoodDrinkEurope hopes to engage further with all stakeholders to build out clear 

recommendations to help meet its collective ambitions to meet Net Zero by 2050 whilst remaining a 

competitive global leader in the industry.  
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Glossary of terms 
Agroforestry: Agroforestry is a process 

through which trees and shrubs are 

deliberately integrated into farming systems. 

Allocation: Refers to the process of dividing 

and assigning environmental impacts or 

resource use among different products, 

functions, or processes that share a common 

input, output, or system. This is necessary 

when multiple products or services are 

produced together (e.g., in a multifunctional 

process) and their environmental burdens 

cannot be directly separated. 

Allocation is typically addressed using one of 

the following methods: 

• Physical allocation: Dividing impacts 

based on a measurable physical 

parameter, such as mass, volume, or 

energy content 

• Economic allocation: Dividing impacts 

based on the relative market value of 

the outputs 

Anaerobic digestor: Anaerobic digestors are 

closed systems in which organic materials 

including food waste, manure and wastewater 

are broken down by microorganisms to create 

biogas. 

Assumptions and limitations: Any specific 

constraints or exclusions that may influence 

the interpretation of results 

Biomass gasification: Biomass gasification 

is a technological process used to convert 

biomass into hydrogen and other products, 

without the use of combustion. Biomass 

includes agricultural crop residues, forest 

residues, animal waste, certain crops, and 

organic waste. 

Carbon intensity: Measurement of the 

amount of carbon dioxide emitted per unit of a 

product or economic activity. 

Common Agricultural Policy: The Common 

Agricultural Policy (CAP) is a set of EU laws 

related to farming and agriculture which act as 

a common policy across all EU member 

states. The CAP aims to support farmers and 

the rural economy, promote sustainable 

farming and safeguard the agricultural sector. 

The CAP is funded through the EU budget. 

Companion cropping: Companion cropping 

is the farming practice of growing more than 

one type of crop simultaneously in the same 

field. Companion crops typically aid the 

growth of the main cash crop but also have 

the potential to improve soil health and 

biodiversity markers, reduce pest and disease 

presence, and aid in nutrient retention. 

Co-product: any of two or more products 

coming from the same unit process or product 

system 

Corporate Sustainability Due Diligence 

Directive (CSDDD): The CSDDD is a 

European legislation that requires some 

companies inside and outside the EU to 

undertake due diligence on their 

environmental and human rights impacts, and 

to tackle climate change. The CSDDD 

imposes legal obligations on companies in 

scope to manage human rights and 

environmental risks in their operations and 

value chain. 

Corporate Sustainability Reporting 

Directive** (CSRD**): The CSRD is a 

European legislation that requires companies 

inside and outside the EU to disclose detailed 

information about their environmental, social, 

and governance impacts, risks and 

opportunities following European 

Sustainability Reporting Standards (ESRS). 

Cover crops: Cover crops are grown for the 

purpose of covering soil during the period that 

cash crops are not being grown (between the 

last harvest and the sowing of the next cash 

crop). They may help to manage pests, weeds 

and soil erosion, and to improve water 

availability and the health of soils.  
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Cut-off criteria: Specification of the amount 

of material or energy flow or the level of 

environmental significance associated with 

unit processes or product systems to be 

excluded from a study 

Downstream: What is occurring along a 

product supply chain after the point of referral. 

Enteric fermentation: Enteric fermentation 

forms part of the natural digestive process of 

ruminant animals, including cattle. The 

process involves the decomposition and 

fermentation of food in the animal’s digestive 

tract, resulting in the production of methane. 

Farm gate activities: Set of interrelated or 

interacting farm processes which includes 

crops and livestock 

Food and drink sector: The food and drink 

sector is made up of manufacturers of food 

and drink, and can include producers, 

manufacturers, exporters and importers, 

packagers and sellers of food and drink 

products. 

Functional unit: The functional unit is a 

quantified description of the primary function 

or service provided by a product, system, or 

process. It serves as a reference point when 

performing a life cycle assessment (LCA). For 

this study, the functional unit is the quantity of 

food and drinks manufactured in 2020 in EU-

27 by the FoodDrinkEurope members. 

Therefore, the Scope 3 GHG emissions 

reported in this study is related to this specific 

functional unit. 

Global warming potential: Global warming 

potential describes the impact that a gas will 

have on atmospheric warming over a period 

of time, comparing this impact to the impact of 

carbon dioxide. The warming impact of each 

greenhouse gas differs, with carbon dioxide 

having the lowest warming potential. 

Green ammonia: Ammonia is a key 

component of agricultural fertilisers. Green 

ammonia is made using a carbon-free and 

100% renewable energy-based process of 

producing ammonia. 

Greenhouse gas: Greenhouse gasses 

(GHGs) are gasses in the Earth’s atmosphere 

which act to warm the surface of the earth by 

trapping heat in the Earth’s atmosphere. 

GHGs include Carbon Dioxide (CO2), 

Methane (CH4), Nitrous Oxide (N2O), and 

water vapour. 

Impact categories: Used to group and 

organise different types of environmental 

impacts that are associated with a product or 

process, such as global warming potential, 

human toxicity, water consumption, land use, 

and many others. Lifecycle impact categories 

typically reflect different areas of concern, 

such as human health, ecosystems, and 

natural resources. 

Inputs and outputs: Product, material or 

energy flow that enters/leaves a unit process 

Haber Bosch Process: Also known as the 

Haber process, the process is used to convert 

atmospheric nitrogen into ammonia. This is 

achieved through a reaction of nitrogen with 

hydrogen and the use of a catalyst. The 

process was initially developed by German 

chemist Fritz Haber. 

Land use change: Set of processes that 

transform the land, such as deforestation and 

peatland drainage. 

Lifecycle assessment: Lifecycle assessment 

(LCA) is a comprehensive methodology used 

to evaluate the environmental impacts of a 

product or service throughout its entire life 

cycle. It considers all stages of a product or 

service, from the extraction of raw materials to 

production, distribution, use, and disposal or 

recycling. LCA considers the various 

environmental impacts associated with a 

product or service, including greenhouse gas 

emissions, resource depletion, water pollution, 

and waste generation 

Measurement, reporting, and verification 

systems: Measurement, reporting, and 

verification systems (MRV Systems), are 

multi-step processes that can be used to 

measure the quantities of greenhouse gas 

emissions which are reduced by a specific 

mitigation activity.  
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Nitrification: Nitrification is a process through 

which soil bacteria utilise oxygen to change 

the compounds of Nitrogen in dead plant 

material into nitrates, which can then be 

absorbed by plants as food. 

Nitrogen Use Efficiency: Nitrogen Use 

Efficiency can be defined as the quantity of 

nitrogen recovered by a crop relative to the 

nutrients supplied from soil and applied 

fertilisers, and ultimately the quantities of 

nitrogen found in the end product to be sold. 

Efficient use of nitrogen allows for maximal 

crop growth as well as better return on the 

fertiliser that is invested in the crop. 

No/low-till: No-till farming methods do not 

use tilling practices before the planting of new 

crops, allowing the residue of the previous 

crop to remain on the surface of the soil. By 

contrast low-till practices minimise soil 

disturbance but do incorporate some tilling for 

weed control purposes. 

Photovoltaic systems: Photovoltaic systems 

are also known as solar-powered systems. 

They work by converting sunlight into 

electricity.  

Post-production activities: Set of 

interrelated or interacting processes that 

transform inputs into outputs, for instance, 

retail, consumption and disposal. 

Power Purchase Agreement: Longterm 

contract between an electricity generator and 

a buyer to purchase electricity at an agreed 

price for a fixed period of time. 

European Union Deforestation Regulation: 

The European Union Deforestation Regulation 

(EUDR) is a European regulation, under 

which operators or traders who place goods 

on the EU market that are linked to the 

deforestation of forest areas must be able to 

prove that the products do not originate from 

recently deforested land, nor contribute to 

forest degradation. 

Scope 1, 2 and 3 emissions: The 

greenhouse gas emissions of an entity are 

typically measures across three scopes, 

which take into account its value chain: 

• Scope 1: the entity’s direct emissions 

from owned operations 

• Scope 2: indirect emissions from the 

purchase of the entity’s electricity 

• Scope 3: emissions from the entity’s 

value chain 

System boundary: They define the scope of 

processes, activities, and life cycle stages 

included in the analysis of a product, service, 

or system. 

Upstream: What is occurring along the supply 

chain of purchased goods/services before 

entering the system boundary
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Executive summary 
The commitment to be the “first climate-neutral continent”, achieving zero net emissions of 

greenhouse gases by 2050, is at the heart of the European Green Deal.1 In 2020, the European 

agrifood sector, including farm gate, pre- and post-production, and land use change, accounted 

for around 31% of total EU emissions.2 The EU food and drink industry is making considerable 

efforts to reduce its environmental footprint in line with 2050 targets, looking beyond direct Scope 

1 & 2 emissions to create valuable partnerships and support networks to tackle emissions 

throughout the entire value chain. Many industry members, for example, are working closely with 

farmers on the ground or other stakeholders across the sector to promote knowledge-sharing and 

drive investment flows to tackle the hard to abate areas of the supply chain. To continue achieving 

the ambitious Net Zero climate goals though, the food and drink sector needs more concerted 

support from policy and investment communities to enable collective, large-scale change, 

promoting innovation and cohesive action. 

Alongside FoodDrinkEurope and its members, Anthesis has combined qualitative research, first-

hand discussion materials from interviews & workshops, with quantitative methods to create a 

report that presents a pathway to Net Zero for the EU food and drink sector. Anthesis has used 

FoodDrinkEurope’s first decarbonisation roadmap delivered in 2020 for Scope 1 & 2 as the 

starting point of this research3, analysing the upstream and downstream GHG emissions footprint 

of the same scope of commodities within the 27 subsectors represented by FoodDrinkEurope 

members to calculate Scope 3 GHG emissions produced by the sector. Our findings showed that 

the estimated total baseline GHG emissions for the EU food and drink sector are 697,94 Mt 

CO2eq for 2020, with the biggest contribution from Scope 3 emissions (88%). Primary production 

is the most impactful stage, contributing 509.39 Mt CO2eq to Scope 3 emissions, which amounts 

to 73% of the whole carbon footprint. Though this is not the only method to calculate emissions, 

the overall findings in this report align with similar studies and give an indication of the current 

state of play and the magnitude of emissions that still need to be tackled. 

To create the greatest impact, we need to focus attentions on the biggest drivers of emissions 

across all scopes, namely: fertiliser manufacturing & application, land use change, enteric 

fermentation and manure management and energy & fuel use. From there, we can channel 

government and industry efforts towards implementing GHG reduction and removal interventions 

that map onto these emission drivers to support the sector’s delivery of Net Zero. Interventions 

discussed in this report have been categorised into seven core themes and include: 

i. On farm-best management practices (cover cropping, improved nitrogen use efficiency, 

agroforestry, organic fertiliser switch & low/no till) 

ii. Green Energy (on-site production and procurement of renewable energy, electric 

machinery & vehicles, cleaner fuels, green ammonia via biomass gasification or 

electrolysis & manure digestors) 

iii. Tech & Innovation (electrification of heat & energy efficient technologies and equipment) 

 
1 “The European Green Deal,” European Commission, accessed 4 March 2025, https://commission.europa.eu/strategy-and-
policy/priorities-2019-2024/european-green-deal_en. 

2 Liselotte Jensen and Chiara Scalamandre, “Climate impact of the EU agrifood system,” (European Parliamentary Research Service, 
2023), updated 7 February 2023, https://www.europarl.europa.eu/RegData/etudes/ATAG/2023/739327/EPRS_ATA(2023)739327_EN.pdf 

3 Iwona Cameron, Alfred Lopez and Aaron Yule, “Decarbonisation roadmap for the European food and drink manufacturing sector,” 
(Ricardo, 2021), updated 7 July 2021, https://www.fooddrinkeurope.eu/wp-content/uploads/2021/09/Decarbonising-the-European-food-
and-drink-manufacturing-sector_v2.pdf 

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://www.europarl.europa.eu/RegData/etudes/ATAG/2023/739327/EPRS_ATA(2023)739327_EN.pdf
https://www.fooddrinkeurope.eu/wp-content/uploads/2021/09/Decarbonising-the-European-food-and-drink-manufacturing-sector_v2.pdf
https://www.fooddrinkeurope.eu/wp-content/uploads/2021/09/Decarbonising-the-European-food-and-drink-manufacturing-sector_v2.pdf
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iv. Novel Feed (feed additives & insect feed) 

v. Protein Variety (plant-based protein sources) 

vi. Education (engagement with local communities to reduce deforestation) 

vii. Supply Chain Due Diligence (Environmental due diligence - EUDR / CSDDD) 

The interventions were carefully selected based on substantial individual potential, though they 

hold the greatest potential when implemented en masse. Given the considerable contribution of 

packaging and distribution to the sector’s baseline, measures that mitigate the climate impact of 

these stages have also been considered. Set against a 2020 baseline, this report demonstrates 

that a selection of these interventions is more than sufficient to deliver on the EU’s 

decarbonisation goals. They not only deliver against Science Based Target Initiative (SBTi) Net 

Zero targets but exceed them by around 30%. 

Even so, this report also recognises that without the right political, economic, social and 

commercial landscape in place, these interventions are unsustainable and unachievable. This 

report will therefore explore various political and financial levers that the EU will need to leverage 

over the coming decades to achieve its Net Zero goal by 2050 whilst also driving competitiveness. 

The levers have been divided into four key decarbonisation pillars: 

i. Transforming agricultural land use and inputs 

ii. Decarbonising agricultural production and the circular bioeconomy 

iii. Greening the fertiliser industry 

iv. Accelerating the clean energy transition in food and drink processing 

These four pillars are underpinned by actions that include (but are not limited to) promoting 

financial incentives and financial mechanisms to de-risk the transition, enabling both public and 

private capital, channelling funding towards systemic, long-term change, such as an EU-wide 

take-up of clean energy alternatives or switching to more sustainable agricultural practices, a 

revision of the Common Agricultural Policy (CAP) Strategic Plans and other regulations as well as 

ensuring Member States are fully resourced to enact new guidelines, reducing financial barriers 

for small and medium-sized enterprises (SMEs) to encourage innovation, establishing the right 

partnerships for commercial and technological improvements, and developing harmonised 

approaches to data collection, due diligence and benchmarking. 

The decarbonisation interventions are only possible in an environment conducive to swift and 

scalable action that can compete with other global players. The EU is already making huge 

progress, as it pushes political and environmental boundaries that go far beyond its global 

competitors. Recent publications of the EU Clean Industrial Deal and the Vision for Agriculture 

and Food demonstrate the EU’s bold determination to reach its Net Zero goals, whilst also 

acknowledging that more must be done at scale to close the gap and enable positive 

transformation. 
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Introduction 
The EU food and drink sector is made up of approximately 309,000 businesses employing 

4.7 million people. It generates €266 billion in value added every year and is the largest 

manufacturing industry in terms of jobs created4. While playing a crucial role for Europe’s 

economy, agrifood systems contribute to a large share of total EU GHG emissions: in 2020 

these were 31%, within which ‘farm gate’ and ‘pre- and postproduction’ activities accounted 

for circa 48% and 48% respectively, while 4% was due to land use change5. As such, the 

food and drink sector plays a key part in the EU’s journey to achieve its ambitious, legally 

binding, GHG emissions Net Zero target by 2050. 

The way in which the sector can play a role specifically in the EU’s race to meet its Paris 

Agreement commitments is still poorly understood: which areas or subsectors across the 

sector need to be prioritised? What are the most effective interventions in driving GHG 

emissions reductions? What are the levers that can enable a timely transition at scale? 

In the current geopolitical context of growing security concerns and increasingly challenging 

global trade dynamics6, it is imperative that future decarbonisation plans for the sector are 

developed through the lens of holistic sustainable performance, including environmental, 

societal and economic improvements to enable the EU to keep a strategically leading role on 

the global stage. 

To explore these questions and challenges, and in its continued effort to promote sustainable 

and responsible practices throughout its value chain, FoodDrinkEurope commissioned 

Anthesis Group to conduct research on the potential pathway to Net Zero across the 

European food and drink sector. 

  

 
4 FoodDrinkEurope, “Data & Trends: EU Food and Drink Industry,” (FoodDrinkEurope, 2024), updated 6 January 2025, 
https://www.fooddrinkeurope.eu/wp-content/uploads/2025/01/FoodDrinkEurope-Data-Trends-2024.pdf 

5 Liselotte Jensen and Chiara Scalamandre, “Climate impact of the EU agrifood system,” (European Parliamentary Research Service, 
2023), updated 7 February 2023, https://www.europarl.europa.eu/RegData/etudes/ATAG/2023/739327/EPRS_ATA(2023)739327_EN.pdf 

6 European Commission, “The future of European competitiveness,” (European Commission, 2024), updated 9 September 2024, 
https://commission.europa.eu/document/download/97e481fd-2dc3-412d-be4c-f152a8232961_en 

https://www.fooddrinkeurope.eu/wp-content/uploads/2025/01/FoodDrinkEurope-Data-Trends-2024.pdf
https://www.europarl.europa.eu/RegData/etudes/ATAG/2023/739327/EPRS_ATA(2023)739327_EN.pdf
https://commission.europa.eu/document/download/97e481fd-2dc3-412d-be4c-f152a8232961_en
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Methodology 
The overall ambition of this report is to support the sector understand what is required to deliver Net 

Zero in line with the wider political landscape. To achieve this, the pathway needs to be actionable, 

and insights need to be practical and targeted in their approach. 

The research methods therefore focus on four key areas: 

i. Establishing the EU food and drink sector GHG baseline; 

ii. Identifying high potential interventions that can support the sector to deliver Net Zero; 

iii. Setting a Net Zero target and define a pathway to achieve it; and, 

iv. Exploring routes and practicalities to scale adoption of interventions whilst also delivering 

EU competitiveness 

 

Method 1: Establishing the EU food and                                         
drink sector GHG baseline 

Accurately accounting for GHG emissions across all emission scopes for the entire EU food and 

drink sector is complicated, not least because of the dynamic nature of food and drink production 

systems, diversity of supply chains, and lack of credible primary data. Whilst it is acknowledged that 

the method outlined below is not the only method that could be applied to create the baseline, it has 

been designed to consider an appropriate balance between science-led and practical guidance. 

Given FoodDrinkEurope’s first decarbonisation roadmap for the sector outlined the availability of 

Scope 1 and Scope 2 emissions for 20207, the same year was chosen for this baseline. 

The baseline data for Scope 1 and 2 was obtained from the Best Available Techniques Reference 

Document for the Food, Drink and Milk Industries (FDM BREF)8 and reports from the European 

Commission’s JRC9. The production intensity (million tonnes per year) and energy usage (MWh per 

tonne of product) were converted to GHG emissions. Since these values originally considered the 

EU28 (i.e. the inclusion of the United Kingdom (UK)), the Scope 1 and 2 emissions associated with 

UK food and drink manufacturing (10%) were subtracted for the purpose of this analysis10. 

To quantify Scope 3, the emissions were estimated following the life cycle assessment (LCA) 

methodology. LCA is a robust and broadly used methodology, using specific ISO standards (i.e., 

ISO 14040 and ISO 14044). It is also recommended by the European Commission11. LCA evaluates 

 
7 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

8 German Giner Santonja, Panagiotis Karlis, Karen Stubdrup, Thomas Brinkmann and Serge Roudier, “Best Available 
Techniques (BAT) Reference Document for the Food, Drink and Milk Industries. Industrial Emissions Directive 2010/75/EU 
(Integrated Pollution Prevention and Control),” (Publications Office of the European Union, 2019), updated 7 January 2020, 
https://data.europa.eu/doi/10.2760/243911 

9 Fabio Monforti-Ferrario, Jean-Francois Dallemand, Irene Pinedo Pascua, Vincenzo Motola, Manjola Banja, Nicolae Scarlat, 
Hrvoje Medarac, Luca Castellazzi, Nicola Labanca, Paolo Bertoldi, David Pennington, Malgorvata Goralczyk, Erwin Schau, 
Erwan Saouter, Serenella Sala, Bruno Notarnicola, Giuseppe Tassielli and Paolo Renzulli, “Energy use in the EU food sector: 
State of play and opportunities for improvement.” (Publications Office of the European Union, 2015). Updated 24 June 2015. 
https://data.europa.eu/doi/10.2790/158316 

10 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

11 European Commission, “Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental 
Footprint methods to measure and communicate the life cycle environmental performance of products and organisations,” (European 
Commission, Directorate-General for Environment, 2021), OJ L 471, p. 1-396, updated 30 December 2021, 
http://data.europa.eu/eli/reco/2021/2279/oj 

https://data.europa.eu/doi/10.2760/243911
https://data.europa.eu/doi/10.2790/158316
http://data.europa.eu/eli/reco/2021/2279/oj
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the environmental impact of a product throughout its entire products’ life cycle, which encompass 

both upstream and downstream activities, providing a comprehensive view of the impact associated 

with a product. 

As a result, this study considers the following upstream and downstream processes across the 

sector (illustrated in Figure 1): 

For upstream processes: 

• Primary production: All input materials, energy and direct emissions involved in the 

cultivation, housing and managing of the crops and livestock. It also accounts for the 

extraction and processing of all agents added to the products in the manufacturing stage. 

• Transportation: Transportation from the farm to the manufacturing plant. 

• Packaging production: Production of all packaging materials that are used in the packaging 

of the final product. 

 

Regarding downstream processes: 

• Product distribution: Distribution of the final products to the retailers. 

• End of life treatment: End of life treatment of the packaging and its transportation to the 

treatment plant. 

 

In addition, food losses have been accounted for at each stage of the value chain. 

 

Figure 1: Overview of the life cycle stages considered throughout the value chain when 

assessing the Scope 3 emissions from an LCA perspective 

 

The scope of commodities and products followed the same categorisation as the previous 

FoodDrinkEurope study12 with quantities defined as the amount of food and drink manufactured in 

Europe in 2020 across the 27 sub-sectors (next page) and by FoodDrinkEurope members (Table 1). 

Coverage varies by sector, therefore the production volumes considered do not necessarily reflect 

total European production. 

 

 

 

 

 
12 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 
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Table 1: Sectors and subsectors considered in this report 

SECTOR SUBSECTOR 

Animal feed Feed 

Drinks Beer, soft drinks and juices, wine, water and spirits 

Dairy products Drinking milk, cheese and milk powder 

Starch and derivatives Ethanol and starch 

Fish products Fish processing 

Processed fruit and 

vegetables 

Frozen, canned, jam, dried, potatoes frozen, potatoes dried, tomato 

processing 

Bakery and farinaceous 

products 

Grain milling 

Meat products Meat processing 

Oils and fats Processing of rape and sunflower seeds, processing of soya beans, 

standalone refining and olive oil 

Cocoa chocolate and 

confectionery 

Cocoa and coffee 

Sugar Sugar 

Others Ready meals 

 

A number of assumptions were made when modelling the emissions of all commodities and 

products through their life cycle. These assumptions were based on EU Joint Research Centre 

(JRC) reports, credible sector specific white papers and databases such as FAOSTAT Agrifootprint, 

Agribalyse and Ecoinvent. The software SimaPro v9.6 was used to perform the assessment. Annex 

I outlines all the assumptions and limitations behind the calculation of the baseline and Annex II 

provides all the data sources used (inventory). 

The methodology used for the impact assessment was the Environmental Footprint 3.1 developed 

by the European Commission13. 

This method distinguishes three main categories of GHG emissions: 

• Climate change - Fossil: This category covers GHG emissions to any media originating 

from the oxidation and/or reduction of fossil fuels by means of their transformation or 

degradation (e.g. combustion, digestion, landfilling, etc.). 

• Climate change - Biogenic: it covers (i) carbon emissions to air (CO2, CO and CH4) 

originating from the oxidation and/or reduction of aboveground biomass by means of its 

transformation or degradation (e.g. combustion, digestion – including entering fermentation, 

composting, landfilling), and (ii) CO2 uptake from the atmosphere through photosynthesis 

during biomass growth, i.e. corresponding to the carbon content of products, biofuels or 

above-ground plant residues such as litter and dead wood. 

• Climate change - land use and land use change: accounts for carbon uptakes and 

emissions (CO2, CO and CH4) originating from carbon stock changes caused by land use 

change and land use. This sub-category includes biogenic carbon exchanges from 

deforestation, road construction or other soil activities. 

 
13 European Commission, Joint Research Centre (JRC). “Developer EF.” European Platform on Life Cycle Assessment (EPLCA). 
Accessed September 20, 2024. https://eplca.jrc.ec.europa.eu/LCDN/developerEF.html 

https://eplca.jrc.ec.europa.eu/LCDN/developerEF.html
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Method 2: Identifying high potential interventions that can 

support the sector decarbonise 

Six of the biggest Scope 1, 2 and 3 emission drivers by impact were identified from outputs of the 

GHG baseline. These areas were deemed high priority given their current emissions contribution: 

• Fertiliser Application  

• Fertiliser Manufacturing 

• Land Use Change 

• Manure Management  

• Enteric Fermentation  

• Energy & Fuel Use  

During this phase, extensive desktop research and stakeholder engagement were conducted to 

identify and explore a list of high potential GHG reduction and removal interventions 

(e.g. innovations, technologies, best management practices etc.) with high relevance to each driver. 

Acknowledging the contribution of packaging and distribution towards the GHG emissions baseline 

of the sector, these areas were also explored for picking out high potential interventions and 

modelling their impact for the Net Zero pathway. 

Firstly, a long list of thirty-three interventions was developed, categorised into seven themes 

defined below: 

i. On farm - best management practices: changes in operations & management of 

agricultural practices. 

ii. Green Energy: Solutions revolving around the use of renewable energy and biofuels. 

iii. Tech & Innovation: Technological breakthrough and innovative solutions. 

iv. Novel Feed: Novel feed solutions that lower the environmental footprint of livestock 

farming while delivering equal or improved nutritional outcomes. 

v. Protein Variety: Diversification of protein sources in diets to include both animal and 

plant-based options. 

vi. Education: Participatory approach revolving around targeted stakeholder engagement to 

provide training and knowledge. 

vii. Supply Chain Due Diligence: Thorough review of a business’ own supply chain/s aimed 

at identifying material risks of various kinds e.g. environmental, social, financial. 

Each of the interventions in the long list was benchmarked against five scoring criteria that were 

agreed with FoodDrinkEurope to identify the total impact potential of each intervention. For the 

purposes of the benchmarking, four of the criteria were considered positive, assuming they 

would increase the likelihood of impact, while one negative, assuming it would negatively affect 

the likelihood of impact. A positive and negative score was assigned to positive and negative 

criteria respectively. 
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The scoring system used a 1-3 scale, with 1 indicating low impact, and 3 high impact. The scoring 

criteria selected for the benchmarking are outlined in Table 2. 

Table 2: Benchmarking criteria for GHG reduction interventions 

Criterion Definition Score 

GHG reduction 

potential 

Climate mitigation potential defined in terms of GHG emissions 

reductions as well as carbon sequestration. 

+ Positive 

Potential nature 

benefits 

Impact on ecosystems: water, soil health, biodiversity, landscapes. + Positive 

Scalability across 

the EU 

Technological readiness, financial viability, regulatory framework, 

consumer acceptance applicability at farm / industry level in the 

EU27 context. 

+ Positive 

Potential 

investment 

required 

Capital investment required for the intervention to be implemented 

and rolled out widely across the EU. 

- Negative 

Potential return on 

investment 

Financial return on the investment to implement intervention defined 

in terms of improved cost effectiveness, demand projections and 

creation of alternative revenue streams. 

+ Positive 

 

Rationale was provided to every score assigned. Then, all scores were summed to produce an 

overall final score that was used to rank impact potential of interventions. The lowest possible score 

was 4, while the highest score was 9 (considering the negative question, scored -1 to -3). 

Those with highest total scores were discussed with FoodDrinkEurope and its’ members before 

consolidating into a top eighteen short list (see Table 3). 

Table 3: Short list of GHG emissions reduction interventions grouped per driver. 

Fertiliser 

Application 

Fertiliser 

Manufacturing 

Land Use 

Change 

Manure 

Management 

Enteric 

Fermentation 

Energy & Fuel Use 

Cover Crops 

/ Companion 

Cropping 

Green ammonia 

via biomass 

gasification 

Agroforestry Manure 

digestors 

Feed 

Additives 

Low / No till 

Improve 

Nitrogen Use 

Efficiency 

(NUE) 

Green ammonia 

via electrolysis 

Local 

community 

engagement to 

reduce 

deforestation 

- Insect Feed On site production 

and procurement of 

renewable energy 

Organic 

Fertilizers 

Switch 

- Supply Chain 

Environmental 

Due Diligence 

(EUDR / 

CSDDD) 

- Protein 

Variety 

Electrification of 

heat 

- - - - - Electric machinery & 

vehicles 

- - - - - Energy efficient 

technologies & 

equipment 

- - - - - Cleaner Fuels 
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At this stage, and for each intervention, further analysis was conducted on three criteria i) GHG 

reduction potential, ii) Scalability across the EU and iii) Potential investment required. Once again, 

each intervention was scored, although this time on a scale of 1-5. This deeper-dive analysis also 

highlighted areas of shared value, overlap, synergies and barriers across high potential 

interventions. 

Interventions with high impact potential targeting packaging and distribution stages have then been 

identified from credible secondary sources and discussed. These are summarised in Table 4. 

Table 4: High impact potential interventions targeting packaging and distribution. 

Packaging Distribution 

Low carbon energy sources for plastic and glass 

manufacturing 

Redesign of logistics networks 

Circular feedstock Optimisation and integration of transport 

modes 

Increase reuse rate Optimisation and consolidation of freight load 

- Energy efficient transport fleet 

- Low carbon powered transport fleet 

 

To substantiate the shortlist findings further and explore the feasibility and practicality of adopting 

interventions, several industry representatives and experts were consulted through a stakeholder 

engagement process. This involved a mix of interviews and virtual workshops. 

Stakeholder interviews: 

Three forty-five-minute interviews were conducted to explore the following areas: 

• Interventions: relevance and success stories. 

• Interventions: challenges, solutions and key enablers (policy, finance and partnerships) 

• Interventions’ role in driving competitiveness 

Each interview had pre-defined questions that were tailored according to the area of the food and 

drink sector the stakeholder represented. 

Stakeholder workshop: 

One ninety-minute stakeholder workshop was conducted. The workshop involved 14 participants 

that represented various stakeholders across the food and drink sector including various subsectors 

(coffee, sugar, feed, dairy, wine and spirits, margarine, water), national federations, and policy. 

Stakeholders were chosen primarily from within FoodDrinkEurope membership considering their 

relevance to the subject matter and availability to attend. 

The workshop explored the following areas: 

• Interventions: relevance and success stories. 

• Interventions: challenges, solutions and key enablers (policy, finance and partnerships) 

• Interventions: role in driving competitiveness 

Key results, outcomes and stakeholder case studies are summarised in Chapter 2: Decarbonisation 

interventions. 
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Method 3: Net Zero Pathway 

The Science Based Targets Initiative (SBTi) guidelines were applied (specifically, the SBTi 

Corporate Net-Zero Standard criteria and FLAG target-setting guidance v1.1 have been 

followed14,15) to establish a Net Zero target by 2050. 

Baseline GHG emissions were categorised into Forest, Land, and Agriculture (FLAG) and non-

FLAG emissions, and separate targets for 2050 were established for each category. As defined by 

SBTi, FLAG emissions are those companies’ emissions from Agriculture, Forestry and other Land 

Use (AFOLU) that include GHG emissions from land use change (i.e., biomass and soil carbon 

losses from deforestation, conversion of savannas and natural grasslands); GHG emissions from 

land management (i.e., nitrous oxide and methane from enteric fermentation, biomass burning, 

fertiliser use and manure management); and biogenic removals (i.e., forest restoration, agroforestry 

and soil carbon sequestration). All other energy/industry emissions are considered non-FLAG 

emissions. 

Figure 2 shows an overview of the FLAG and non-FLAG emissions for the baseline GHG emissions, 

and indicates the target emissions per emissions category and scopes by 2050. As per SBTi 

guidelines, the baseline emission coverage for target setting - defined as the percentage of GHG 

scope 1, 2 and 3 emissions which must be accounted for within the target, includes 100% of 

emissions for Scopes 1 and 2, and 90% for Scope 3. By 2050, emissions reductions are set at 90% 

for non-FLAG emissions (for Scope 1,2 and 3) and 72% for FLAG emissions Scope 3. 

Figure 2: Overview of the FLAG and non-FLAG emissions 

 

Table 5: FLAG and non-FLAG emissions for Scope 1,2 and 3 emissions for the baseline year 
and target emissions for 2050. For FLAG emissions, a distinction was made between the three 
categories of GHG emissions used for the baseline based on the Environmental Footprint 3.1 

method (see Methodology section for a detailed description). 

SBTi emissions Scope 2020 Baseline emissions 2050 Target emissions 

FLAG emissions Scope 3 LUC 146.5  

Scope 3 Land management 362.9  

FLAG - total 509.4 128.4 

Non-FLAG emissions Scope 1 & 2 84.2 8.5 

Scope 3 104.3 9.4 

Non-FLAG - total 188.9 17.8 

 
14 Science Based Targets initiative, “SBTi Corporate Net-Zero Standard Criteria, version 1.2,” (SBTi, 2024), updated 13 March 2024, 
https://sciencebasedtargets.org/resources/files/Net-Zero-Standard-Criteria.pdf 

15 Christa Anderson, Tereza Bicalho, Elizabeth Wallace, Tim Letts and Martha Stevenson, “Forest, Land and Agriculture Science-Based 
Target-Setting Guidance, version 1.1,” (World Wildlife Fund, 2023), updated 15 December 2023, 
https://sciencebasedtargets.org/resources/files/SBTiFLAGGuidance.pdf 

https://sciencebasedtargets.org/resources/files/Net-Zero-Standard-Criteria.pdf
https://sciencebasedtargets.org/resources/files/SBTiFLAGGuidance.pdf
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After having established the Net Zero target, the GHG emissions reduction potential of shortlisted 

interventions was modelled up until 2050 to understand how they would contribute towards 

achieving the long-term target. Acknowledging the significance of Non-FLAG Scope 3 emissions 

i.e. packaging and distribution, interventions aimed at reducing these were also considered for the 

purpose of the Net Zero pathway. Results are presented in Chapter 3: Pathway to Net Zero 

Method 4: Decarbonisation interventions - considerations 

for achieving Net Zero 

The last phase of research focused on identifying levers that would enable interventions to deliver 

scalable impact, in line with Net Zero ambitions. 

A combination of primary and secondary research methods including stakeholder engagement and 

desktop research was used to assess key areas in which the sector was held back from 

successfully implementing key interventions at scale. These included economic, societal and 

political considerations that the EU needed to make to establish an environment conducive to 

reaching Net Zero goals successfully. 

Interconnected levers were divided into four key decarbonisation pillars, namely: 

• Agricultural Land Use & Inputs 

• Agricultural Production 

• Fertilisers Manufacturing 

• Food & Drink Manufacturing 

These were then built on to cover key recommendations targeting the following intervention areas: 

• Nutrient Management & Soil Health 

• Land Use & Carbon Sequestration 

• Manure Management & Circularity 

• Enteric Methane 

• Fertiliser Manufacturing 

• Energy Use in Processing 

Lastly, the chapter draws on wider considerations regarding the supporting infrastructure needed to 

implement policy recommendations. 
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Chapter 1:  

GHG emissions baseline for  

the EU food and drink sector 
The estimated total baseline GHG emissions for the EU food and drink sector are 697.94 Mt CO2eq 

for 2020, with the biggest contribution from Scope 3 (Figure 3). As the scope defined for this report 

encompasses GHG emissions of the food and drink manufacturing sector represented by 

FoodDrinkEurope, the emissions analysis was based solely on the production volumes of 

FoodDrinkEurope members. Primary production, meaning all the activities related to agriculture, 

farming and fisheries, have the largest emissions (73%), followed by manufacturing (12%), 

packaging (9%) and downstream distribution (5%). 

 

Figure 3: Overview of GHG emissions of all 3 Scopes for the food and drink sector 

 

In food and drink manufacturing (Scope 1 & 2), the majority of emissions are linked to energy use. 

Approximately two-thirds (62%) of this energy are consumed as heat, while one-third (38%) is used 

as electricity from the grid16. 

Within Scope 3 instead, most emissions arise during primary production stage, followed by 

packaging and distribution. Table 6 shows absolute total Scope 3 emissions broken down by 

subcategory and by lifecycle stage. 

Table 6: Absolute Scope 3 emissions (MtCO2eq) per sub-category of the 
EU-27 food and drink sector by life cycle stage in 2020 

Scope 3 
Primary 

production 
Packaging Distribution TOTAL 

Climate Change 509.39 68.27 36.04 613.70 

Climate change - Biogenic 117.51 0.98 0.15 118.64 

Climate change - Fossil 245.41 67.21 35.89 348.51 

Climate change - LULUC 146.47 0.07 0.00 146.54 

 

Primary production encompasses all the activities and processes involved in generating raw 

materials for food and drink manufacturing. This includes the full range of upstream operations such 

as on-farm crop cultivation, livestock rearing and fisheries and aquaculture. The largest source of 

 
16 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 
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emissions at this stage comes from the manufacturing and application of synthetic fertilisers and 

from fossil fuel use for crop production, in the subcategory of fossil emissions. Fertilisers production 

is a highly energy intense process, and its use leads to emissions of nitrous oxide, which is a very 

potent greenhouse gas. This effect is particularly pronounced for cultivating animal feed crops. Land 

use and land use change (LULUC) emissions are the next major category of emissions. They occur 

when forests or other natural ecosystems are cleared to make way for agricultural expansion, 

releasing the carbon stored in trees and soils into the atmosphere. This is particularly relevant for 

the production of soft commodities including cocoa, coffee and soy imported for EU consumption 

from various countries such as Ivory Coast, Vietnam and Honduras. Lastly, biogenic emissions from 

livestock (particularly ruminants) make up a large share of the primary production footprint. These 

come from two main sources: enteric fermentation, which produces methane during digestion, and 

manure management, which releases methane and nitrous oxide depending on how manure is 

stored and treated. The former causes release of methane produced during digestion; the latter 

leads to methane and nitrous oxide emissions according to the type of manure storage and 

treatment. Both gases are highly potent, substantially contributing to the overall global warming 

impact of agricultural activities. 

Although packaging contributes less to emissions than primary production, it still represents a 

meaningful share of the overall footprint. Glass-packaged products typically carry the highest impact 

because of the large quantity of material required, even though glass itself is not the most carbon-

intensive material17. Polyethylene terephthalate (PET) has a higher carbon intensity, but less of it is 

needed18. Packaging however is essential for food value chains since it allows to maintain food 

safety, preserve freshness, extend shelf-life, and reduce food waste. 

GHG emissions associated to downstream distribution of food and drinks to retailer are driven 

primarily by the total weight of the products transported, the need for refrigeration, and the distance 

travelled. Since this study assumes that all products are transported over the same distance, the 

gross weight plays a key role in the emissions from distribution. In practical terms, higher product 

volume results in higher GHG emissions from distribution. 

Because beverages require packaging, drinks generally have higher packaging-related and, 

consequently, higher distribution emissions than food products except in cases where food items 

use more complex or heavier packaging, such as processed vegetables19. On the other hand, food 

products contribute to a larger share of emissions in the primary production stage, indicating that 

this is where decarbonisation efforts should be prioritised for food manufacturers. 

Due to the large volume of emissions they contribute, the biggest Scope 3 GHG emission drivers 

identified by the analysis are within primary production: 

• Enteric fermentation and manure management in livestock production 

• Fertilisers manufacturing and use; fuel consumption in crop cultivation 

• Land use change for key commodities. 

 
17 Valentina Castellani, Alessandra Fusi and Serenella Sala, “Consumer Footprint. Basket of products indicator on Food,” (Publications 
Office of the European Union, 2017), updated 31 January 2018, https://data.europa.eu/doi/10.2760/668763 

18 Ibid. 

19 Asselin- Balençon et al., “AGRIBALYSE 3: La base de données française d’ICV sur l’Agriculture et l’Alimentation. Méthodologie pour 
les produits alimentaires.” ADEME, 2022. https://1741244537-files.gitbook.io/~/files/v0/b/gitbook-x-prod.appspot.com/o/spaces%2F-M7H-
JTDnDsswmNDPy-z%2Fuploads%2FQSZZLOqH3JFbcGmN1d85%2FMethodology%20AGB%203.1_Food%20products-
Main.pdf?alt=media&token=657b2352-01e9-45e0-9557-bc76e53bd1e7 

https://data.europa.eu/doi/10.2760/668763
https://1741244537-files.gitbook.io/~/files/v0/b/gitbook-x-prod.appspot.com/o/spaces%2F-M7H-JTDnDsswmNDPy-z%2Fuploads%2FQSZZLOqH3JFbcGmN1d85%2FMethodology%20AGB%203.1_Food%20products-Main.pdf?alt=media&token=657b2352-01e9-45e0-9557-bc76e53bd1e7
https://1741244537-files.gitbook.io/~/files/v0/b/gitbook-x-prod.appspot.com/o/spaces%2F-M7H-JTDnDsswmNDPy-z%2Fuploads%2FQSZZLOqH3JFbcGmN1d85%2FMethodology%20AGB%203.1_Food%20products-Main.pdf?alt=media&token=657b2352-01e9-45e0-9557-bc76e53bd1e7
https://1741244537-files.gitbook.io/~/files/v0/b/gitbook-x-prod.appspot.com/o/spaces%2F-M7H-JTDnDsswmNDPy-z%2Fuploads%2FQSZZLOqH3JFbcGmN1d85%2FMethodology%20AGB%203.1_Food%20products-Main.pdf?alt=media&token=657b2352-01e9-45e0-9557-bc76e53bd1e7
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These are complemented by Energy and Fuel use during manufacturing and processing stages for 

Scope 1 and 2 GHG emissions, that were defined in FoodDrinkEurope’s previous decarbonisation 

roadmap20. 

The values reported here are broadly aligned with other published studies. Research has found that 

food production systems of the EU-28 countries an average 770 Mt CO2eq in 2014-2017 (Bajan et 

al., 2022)21, and others (Lesschen et al., 2009)22 have published 529 Mt CO2eq per year of primary 

production in the EU-27 EC-JRC23 evaluated the environmental impacts (climate change on of 15 

evaluated impacts) of food consumption in EU-27, based on the life cycle assessment (LCA), and 

reported about 1,000 Mt CO2eq, agriculture being (67%) the largest contributors to these 

emissions. Nevertheless, comparing data from different studies on GHG emissions from food 

systems in the EU-27 is challenging due to different system boundaries (i.e., EC-JRC considers all 

food products consumed per capita and the whole value chain up to the consumer use phase), 

different data sources and methodologies. Nevertheless, it provides an indication of the order of 

magnitude of the emissions already published and confirms that the reported values fall within the 

previously documented range. 

  

 
20 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

21 Bartłomiej Bajan, Joanna Łukasiewicz, Aldona Mrówczyńska-Kamińska and Lukáš Čechura, “Emission intensities of the food 
production system in the European Union countries,” Journal of Cleaner Production 363, no. 132298 (2022), 
https://doi.org/10.1016/j.jclepro.2022.132298 

22 Jan-Peter Lesschen, B. Eickhout, W. Rienks, A.G. Prins and Igor Staritsky, “Greenhouse gas emissions for the EU in four future 
scenarios,” (Netherlands Environmental Assessment Agency, 2009), updated December 2009, https://edepot.wur.nl/164434 

23 Castellani et al., “Consumer Footprint. Basket of products indicator on Food.” 

https://doi.org/10.1016/j.jclepro.2022.132298
https://edepot.wur.nl/164434
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Chapter 2:  

Decarbonisation interventions 
Drawing on the insights from the GHG baseline, this chapter further explores the potential of high 

priority interventions to support decarbonisation efforts across six key drivers of GHG emissions 

within the sector. It also discusses high potential interventions targeting packaging and distribution 

stages. It is important to note that interventions can be considered both in isolation and in 

combination. Many of the interventions have synergies and cross over with others, meaning their 

impact potential is likely greater if considered through a holistic implementation approach. Table 7 

summarises the interventions explored in this Chapter: 

 

Table 7: Summary of high impact potential interventions grouped per driver. 

Fertiliser 

Application 

Fertiliser 

Manufacturing 

Land Use 

Change 

Manure 

Manage-

ment 

Enteric 

Fermen-

tation 

Energy & 

Fuel Use 
Packaging Distribution 

Cover Crops / 

Companion 

Cropping 

Green 

ammonia via 

biomass 

gasification 

Agroforestry 
Manure 

digestors 

Feed 

Additives 
Low / No till 

Low carbon 

energy sources 

for plastic and 

glass 

manufacturing 

Redesign of 

logistics 

networks 

Improve 

Nitrogen Use 

Efficiency 

(NUE) 

Green 

ammonia via 

electrolysis 

Local 

community 

engagement 

to reduce 

deforestation 

- 
Insect 

Feed 

On site 

production 

and 

procurement 

of renewable 

energy 

Circular 

feedstock 

Optimisation 

and 

integration of 

transport 

modes 

Organic 

Fertilizers 

Switch 

- 

Supply Chain 

Environmental 

Due Diligence 

(EUDR / 

CSDDD) 

- 
Protein 

Variety 

Electrification 

of heat 

Increase reuse 

rate 

Optimisation 

and 

consolidation 

of freight load 

- - - - - 

Electric 

machinery & 

vehicles 

- 

Energy 

efficient 

transport fleet 

- - - - - 

Energy 

efficient 

technologies & 

equipment 

- 

Low carbon 

powered 

transport fleet 

- - - - - Cleaner Fuels - - 
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Driver 1. Fertiliser Application 
When nitrogen-based fertilisers are applied onto soils, part of the nitrogen is absorbed by 

plants, while the non-absorbed part is converted by soil microbes into nitrous oxide (N2O), 

which is a greenhouse gas with a notably higher global warming potential than CO224. 

Since nutrient balance in agricultural soils varies, it is difficult to know how much and when 

the plant requires them to maximise productivity and quality of the end product. 

Consequently, farmers tend to over apply fertilisers to ensure crop yields, resulting in 

excessive amounts of nitrogen in soils25. When this happens, nitrogen leaks into waterways 

where further emissions are released. To reduce fertiliser application related GHG 

emissions in the EU, three interventions have been identified:  

01. Implementation of cover and / or companion                       
crops into rotation 

This practice can significantly improve soil health by increasing organic matter, leading to 

carbon sequestration, greater microbial activity, increased biodiversity, improved water 

retention capacity and resilience26,27 - supporting farmers in responding to the escalating 

challenges of a changing climate. Crops used are typically leguminous because of their 

ability to synthetise nitrogen from the atmosphere via fixation and naturally increase 

nutrient availability in soils for current or future crops, thereby reducing the need for 

synthetic inputs. This reduces reliance on fossil fuel fertilisers leading to reduced GHG 

emissions and potential cost savings. Cover or companion cropping are applicable to 

arable and mixed farming systems, increasing their ability to be scaled across the EU. For 

widespread adoption though, technical training and knowledge building is needed for 

farmers. To ensure crop commercialisation, efforts to incentivise increased consumption of 

these diversified crops such as legumes will be paramount. ‘Beans is How’ is a good 

example of a campaign that is promoting the consumption of pulses by focusing on their 

various health and environmental benefits28. 

 

 

 

 

 

 
24 Mikalai Filonchyk, Michael P. Peterson, Lifeng Zhang, Volha Hurynovich and Yi He, “Greenhouse gases emissions and global climate 
change: Examining the influence of CO2, CH4, and N2O,” Science of The Total Environment 935, no. 173359 (2024), 
https://doi.org/10.1016/j.scitotenv.2024.173359 

25 Moddassir Ahmed, Muhammad Rauf, Zahid Mukhtar and Nasir Ahmad Saeed, “Excessive use of nitrogenous fertilizers: an 
unawareness causing serious threats to environment and human health,” Environmental Science and Pollution Research 24 (2017): 
26983-26987, https://doi.org/10.1007/s11356-017-0589-7 

26 Muhammad Anas, Fen Liao, Krishan K. Verma, Muhammad Aqeel Sarwar, Aamir Mahmood, ZhongLiang Chen, Qiang Li, XuPeng 
Zeng, Yang Liu and YangRui Li, “Fate of nitrogen in agriculture and environment: agronomic, eco-physiological and molecular approaches 
to improve nitrogen use efficiency,” Biological Research 53, no. 47 (2020), https://doi.org/10.1186/s40659-020-00312-4 

27 Tianyi Qiu, Yu Shi, Josep Peñuelas, Ji Liu, Qingliang Cui, Jordi Sardans, Feng Zhou, Longlong Xia, Weiming Yan, Shuling Zhao, 
Shushi Peng, Jinshi Jian, Qinsi He, Wenju Zhang, Min Huang, Wenfeng Tan and Linchuan Fang, “Optimizing cover crop practices as a 
sustainable solution for global agroecosystem services,” Nature Communications 15, no. 10617 (2020), https://doi.org/10.1186/s40659-
020-00312-4 

28 “Beans is How,” SDG2 Advocacy Hub, accessed 4 March 2025, https://sdg2advocacyhub.org/beans-is-how/ 

https://doi.org/10.1016/j.scitotenv.2024.173359
https://doi.org/10.1007/s11356-017-0589-7
https://doi.org/10.1186/s40659-020-00312-4
https://doi.org/10.1186/s40659-020-00312-4
https://doi.org/10.1186/s40659-020-00312-4
https://sdg2advocacyhub.org/beans-is-how/
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Case Study 1: Regenerative Agriculture at Cargill 

Cargill identifies the rollout of regenerative agriculture across its supply chain as a key lever to achieve its 

sustainability goals. Cargill’s vision is to make regenerative agriculture commonplace across its supply 

chains by working alongside farmers as they adopt practices that sequester carbon and enhance soil 

health, water retention and biodiversity. 

As such, Cargill is investing in increasing farmers’ uptake of regenerative agriculture practices across the 

geographies where it operates, through programmes like Cargill RegenConnect®. This programme pays 

farmers for environmental outcomes achieved by implementing regenerative agriculture practices. To sign 

up for the programme, farmers agree to lower soil disturbance intensity through reduced tillage or no-till 

practices. Farmers also get rewarded for planting cover crops (including legume rich mixtures). Optimised 

nutrient management is also gradually facilitated through a pilot implementation in France and Poland. 

What farmers gain in addition from joining Cargill RegenConnect® community is an exclusive access to 

high-level agronomic training events, possibility to consult Cargill’s agronomist team directly on-farm as 

well as peer-to-peer exchange of regenerative agriculture knowledge among a network of practice. 

Then, a third-party monitoring, reporting and verification (MRV) partner forecasts the carbon benefits of 

those practices, for which farmers eventually receive a payment. There are no restrictions on farm or field 

size, and contracts typically span three years, after which farmers can choose to continue transition to 

regen-ag with Cargill support. Initially launched in North America, Cargill RegenConnect® has expanded to 

six countries in Europe: France, Germany, Romania, Poland, Hungary and Ukraine. 

Cargill RegenConnect® demonstrates how companies in the food and drink sector can lead the way in 

driving sustainable practices across their entire supply chains. By incentivising farmers to adopt 

regenerative agriculture, the industry can not only reduce greenhouse gas emissions but also work with 

farmers to build healthier soils and ecosystems. These efforts strengthen supply chain resilience, help 

ensure farmers’ long-term viability, and safeguard food production against the growing challenges of a 

changing climate. 

 

Case Study 2: Paulig’s partnerships to deliver a sustainable 
agricultural ecosystem 

Paulig partnered with Paniflower, a milling company, and BAT Agrar, an agricultural trading company, 

along with German wheat farmers, to establish the foundation for a sustainable agricultural ecosystem. The 

partnership aims at reducing the climate impact of wheat production for tortilla wraps by up to 30% within 

the next three years through adoption a variety of sustainable and nature protection practices.  

This project empowers farmers to implement regenerative farming practices, such as cover crops, under-

sown crops, resilient wheat varieties, biostimulants, biodiversity zones, and optimized nutrient 

management. Together, these initiatives aim not only to lower GHG emissions but also to enhance 

biodiversity and improve soil health, contributing to the resilience and long-term viability of farming 

operations. Paulig gathers data at the farm level on factors influencing environmental impact to closely 

monitor progress and optimize outcomes.  

As a result of this collaboration, the first tortilla wraps with a reduced environmental footprint have been 

available to European consumers since 2025. Tortilla wraps represent Paulig’s largest product category, 

with their Roeselare factory in Belgium producing approximately 500 million tortilla wraps annually.  

https://regenconnect.cargill.com/


A Net-Zero pathway for the EU food and drink sector Sustainable Performance, Activated 

 

18 
 

02. Improved management of fertiliser application via 
increasing nitrogen use efficiency. 

Improved management of fertiliser application has the potential to maximise the amount of nitrogen 

absorbed by the plant while minimising losses to the environment via input reformulation, 

application rate and slower injection -ultimately reducing input use without impacting yields. This 

can reduce nitrification, limiting associated nitrous oxide emissions as well as pollution and 

acidification while increasing cost effectiveness of farm operations29. It is a labour and knowledge 

intensive intervention. For widespread adoption across the EU, it would require investments in 

increasing technical know-how and use of precision farming tools while also putting in place 

adequate MRV systems30. 

03. Organic fertiliser switch 
Another effective way of reducing the impact of synthetic fertilisers, is via the switch of chemical 

inputs for ‘organic’ and naturally occurring ones. These can be of animal, plant or mineral origin and 

they can include manure (or RENURE), bone or fish meal, compost, straw, biochar, leguminous 

plant meal, lime and rock phosphate. 

On paper, these have lower global warming potential than conventional fertilisers, meaning they will 

have a lower impact on atmospheric warming over a defined period of time. In practice, there can 

be a negative greenhouse impact depending on soil properties, temperature, crop and organic 

fertilisers used. That said, application of biochar can lead to significant carbon sequestration in the 

medium long term31. Organic fertilisers are widely commercialised across the EU, however for 

widespread adoption of this intervention there would be the need to both improve manure 

processing to increase availability of supply32, and to address regional differences that make animal-

based fertilisers less available in EU countries where livestock farming is less prominent 

e.g. Eastern Europe33. Regulatory frameworks would also need updating to remove barriers for the 

use of material and products in agriculture e.g. digestate as a potential organic fertiliser (RENURE) 

as well as biomass waste for the production of biochar. 

 

 

 

 

 
29 Muhammad Anas, Fen Liao, Krishan K. Verma, Muhammad Aqeel Sarwar, Aamir Mahmood, ZhongLiang Chen, Qiang Li, XuPeng 
Zeng, Yang Liu and YangRui Li, “Fate of nitrogen in agriculture and environment: agronomic, eco-physiological and molecular approaches 
to improve nitrogen use efficiency,” Biological Research 53, no. 47 (2020), https://doi.org/10.1186/s40659-020-00312-4 

30 Amy Dickie, Charlotte Streck, Stephanie Roe, Monika Zurek, Franziska Haupt and Alex Dolginow, “Strategies for Mitigating Climate 
Change in Agriculture: Abridged Report,” (Climate Focus and California Environmental Associates, 2014), updated 13 May 2014, 
https://www.climateandlandusealliance.org/wp-content/uploads/2015/08/Abridged_Report_Mitigating_Climate_Change_in_Agriculture.pdf 

31 Bronson W. Griscom, Justin Adams, Peter W. Ellis, Richard A. Houghton, Guy Lomax, Daniela A. Miteva, William H. Schlesinger, David 
Shoch, Juha V. Siikamäki, Pete Smith, Peter Woodbury, Chris Zganjar, Allen Blackman, João Campari, Richard T. Conant, Christopher 
Delgado, Patricia Elias, Trisha Gopalakrishna, Marisa R. Hamsik, Mario Herrero, Joseph Kiesecker, Emily Landis, Lars Laestadius, Sara 
M. Leavitt , Susan Minnemeyer, Stephen Polasky, Peter Potapov, Francis E. Putz, Jonathan Sanderman, Marcel Silvius, Eva Wollenberg 
and Joseph Fargione, “Natural climate solutions,” Proceedings of the National Academy of Sciences of the United States of America 114, 
no.44 (2017): 11645-11650, https://doi.org/10.1073/pnas.1710465114 

32 Ari Kurniawati, Petra Stankovics, Yahya Shafiyuddin Hilmi, Gergely Toth, Marzena Smol and Zoltan Toth, “Understanding the future of 
bio-based fertilisers: The EU’s policy and implementation,” Sustainable Chemistry for Climate Action 3, no. 100033 (2023), 
https://doi.org/10.1016/j.scca.2023.100033 

33 Fertilizers Europe, “Forecast of food, farming & fertilizer use in the European Union 2023-2033,” (Fertilizers Europe, 2024), updated 24 
January 2024, https://www.fertiliserseurope.com/wp-content/uploads/2024/01/Forecast-2023-33-Studio-web.pdf 

https://doi.org/10.1186/s40659-020-00312-4
https://www.climateandlandusealliance.org/wp-content/uploads/2015/08/Abridged_Report_Mitigating_Climate_Change_in_Agriculture.pdf
https://doi.org/10.1073/pnas.1710465114
https://doi.org/10.1016/j.scca.2023.100033
https://www.fertiliserseurope.com/wp-content/uploads/2024/01/Forecast-2023-33-Studio-web.pdf
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Table 8: Holistic impact potential of interventions targeting Fertiliser Application 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

1. Cover Crops / 

Companion 

Cropping 

On farm - best 

management 

practice 

Planting cover crops and companion 

crops to cover soils and optimise soil 

nutrients and health, reducing the need 

for artificial fertilisers. 

3 9 

2. Improve 

Nitrogen Use 

Efficiency (NUE) 

On farm - best 

management 

practice 

Maximising the amount of nitrogen 

absorbed by the plant while minimising 

losses to the environment via input 

reformulation, application rate and 

slower injection. 

3 7 

3. Organic 

Fertilisers 

Switch 

On farm - best 

management 

practice 

Switch synthetic inputs for naturally 

occurring fertilisers to be applied at 

farm level to improve NUE and reduce 

reliance on chemical nitrogen 

fertilisers. Includes application of 

biochar as a soil nutrient solution. 

3 6 

Driver 2. Fertiliser Manufacturing  
The production of nitrogen-based fertilisers is a highly energy-intensive process, conventionally 

powered by fossil fuels such as coal and natural gas. These are used to produce hydrogen from 

gasification or methane reforming, and to synthetise ammonia via the Haber Bosch process - the 

process whereby atmospheric nitrogen is converted into ammonia through a reaction of nitrogen 

with hydrogen and the use of a catalyst34. For this reason, these processes are responsible for a 

significant share of agricultural GHG emissions. Since fertiliser inputs are still likely to be used at 

scale, at least for the medium to long term, their production needs to be decarbonised given their 

impact on Net Zero goals. Two interventions are proposed here:  

04. Green ammonia via biomass gasification. 
Production of green ammonia using hydrogen manufactured via biomass gasification i.e. the 

process where organic materials are converted to hydrogen, carbon monoxide and CO2 by high 

temperature heating in oxygen-limited environment35. This intervention can have up to 80% 

reduction of global warming potential compared to hydrogen produced via methane steam reforming 

with natural gas36, and the potential would be even greater if only residual biomass and organic 

waste would be used for the process. This technology is currently available in EU: there are 

gasification reactors manufacturers based in the continent. Nevertheless, there is high working time 

meaning the hydrogen yielded via this method is low, and cost will be a financial barrier to adopters 

and investors37. 

 
34 İlhami Yıldız and Craig MacEachern, “1.21 Food and Energy,” in Comprehensive Energy Systems, ed. Ibrahim Dincer, (Elsevier, 2018): 
850-874, https://doi.org/10.1016/B978-0-12-809597-3.00124-3 

35 Antonio Valente, Diego Iribarren and Javier Dufour, “Comparative life cycle sustainability assessment of renewable and conventional 
hydrogen,” The Science of the Total Environment 756, no. 144132 (2021), https://doi.org/10.1016/j.scitotenv.2020.144132 

36 Hannah Hyunah Cho, Vladimir Strezov and Tim J. Evans, “Environmental impact assessment of hydrogen production via steam 
methane reforming based on emissions data,” Energy Reports 8, (2022): 13585-13595, https://doi.org/10.1016/j.egyr.2022.10.053 

37 Ibid. 

https://doi.org/10.1016/B978-0-12-809597-3.00124-3
https://doi.org/10.1016/j.scitotenv.2020.144132
https://doi.org/10.1016/j.egyr.2022.10.053
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05. Green ammonia via electrolysis. 
This process refers to the production of green ammonia using hydrogen manufactured via 

electrolysis i.e. the process where hydrogen is separated from water using renewably powered 

electrolysers, and via a renewably powered ammonia synthesis process. The GHG reduction impact 

intervention can be high, but ultimately is dependent on the energy mix to carry out the electrolysis 

and synthesis process. Given the capacity limits of grid infrastructure, impact is likely to be greater 

over the medium - long term38. This technology is currently in development in the EU and requires 

significant investment costs for widespread adoption. Partnership between input manufacturers and 

industry players are needed to incentivise uptake. 

Case study 3: PepsiCo & Yara Value Chain Collaboration 

Scope 3 emissions are difficult to reduce as they occur outside direct control of food and beverage 

manufacturers. This is particularly the case for the primary production stage, where meaningful progress 

can be achieved only if food processors work hand in hand with upstream value chain actors to develop, 

implement, and monitor the result of GHG emissions reduction solutions. The long-term agreement39 

between leading food and beverage company PepsiCo, and leading crop nutrition products provider Yara in 

Europe is a key example of collaboration. with upstream actors on emissions reduction initiatives. As part of 

the agreement, Yara will provide crop nutrition products such as low carbon fertiliser and offer advice on 

their use to around 1,000 farmers within PepsiCo’s European network. In addition, Yara will also provide 

precision farming digital tools that aim to increase farmers’ nitrogen use efficiency (NUE) and reduce GHG 

emissions related to fertiliser manufacturing and application. 

Fertilisers represent the biggest opportunity to cut emissions, as their production and in-field use account 

for half of PepsiCo’s average potato carbon footprint in Europe40, 41. More broadly, fertilisers play a major 

role in global emissions, contributing about 5% of global GHG emissions, with most emissions stemming 

from production and on-farm use. Such practices will help farmers to reduce their Scope 3 emissions, while 

also supporting innovators scaling these solutions across Europe. The collaboration between PepsiCo and 

Yara demonstrates how cross-value chain initiatives can contribute to sustainability improvements across 

the global food system. 

By 2030, Yara will deliver up to 165,000 tons of fertilisers annually to PepsiCo Europe, supporting 25% of 

its European supply chain farmers. This will include low-carbon footprint fertilisers produced from 

renewable ammonia or low-carbon ammonia via carbon capture and storage. The collaboration aims to cut 

fertiliser production emissions by up to 80% and on-farm emissions by up to 20%, while improving crop 

yields by up to 15%, depending on current practices and geographies. Farmers remain central to this effort, 

driving the transformation toward sustainable practices while maintaining productivity and crop quality. 

 

Scope 3 emissions are difficult to reduce as they occur outside direct control of food and beverage 

manufacturers. This is particularly the case for the primary production stage, where meaningful 

progress can be achieved only if food processors work hand in hand with upstream value chain 

actors to develop, implement, and monitor the result of GHG emissions reduction solutions.         

 
38 Hannah Hyunah Cho, Vladimir Strezov and Tim J. Evans, “Environmental impact assessment of hydrogen production via steam 
methane reforming based on emissions data,” Energy Reports 8, (2022): 13585-13595, https://doi.org/10.1016/j.egyr.2022.10.053 

39 “PepsiCo Europe and Yara partner to decarbonize crop production,” Pepsico, updated 16 July 2024, www.pepsico.com/our-
stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production 

40 Ibid. 

41 29% is related to fertiliser production emissions and 25 percent to fertiliser in-field emissions. The partnership will support the 24 
percentage point reduction target in production emissions and the 5 percentage point reduction target for in-field emission while 
maintaining crop quality and yields. 

https://www.pepsico.com/our-stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production
https://doi.org/10.1016/j.egyr.2022.10.053
www.pepsico.com/our-stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production
www.pepsico.com/our-stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production
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The long-term agreement42 between leading food and beverage company PepsiCo, and leading 

crop nutrition products provider Yara in Europe is a key example of collaboration. with upstream 

actors on emissions reduction initiatives. As part of the agreement, Yara will provide crop nutrition 

products such as low carbon fertiliser and offer advice on their use to around 1,000 farmers within 

PepsiCo’s European network. In addition, Yara will also provide precision farming digital tools that 

aim to increase farmers’ nitrogen use efficiency (NUE) and reduce GHG emissions related to 

fertiliser manufacturing and application. 

Fertilisers represent the biggest opportunity to cut emissions, as their production and in-field use 

account for half of PepsiCo’s average potato carbon footprint in Europe43, 44. More broadly, 

fertilisers play a major role in global emissions, contributing about 5% of global GHG emissions, with 

most emissions stemming from production and on-farm use. Such practices will help farmers to 

reduce their Scope 3 emissions, while also supporting innovators scaling these solutions across 

Europe. The collaboration between PepsiCo and Yara demonstrates how cross-value chain 

initiatives can contribute to sustainability improvements across the global food system. 

By 2030, Yara will deliver up to 165,000 tons of fertilisers annually to PepsiCo Europe, supporting 

25% of its European supply chain farmers. This will include low-carbon footprint fertilisers produced 

from renewable ammonia or low-carbon ammonia via carbon capture and storage. The 

collaboration aims to cut fertiliser production emissions by up to 80% and on-farm emissions by up 

to 20%, while improving crop yields by up to 15%, depending on current practices and geographies. 

Farmers remain central to this effort, driving the transformation toward sustainable practices while 

maintaining productivity and crop quality. 

 

Table 9: Holistic impact potential of interventions targeting Fertiliser Production 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

4. Green 

ammonia via 

biomass 

gasification 

Green 

Energy 

Production of green ammonia using 

hydrogen manufactured via biomass 

gasification - process whereby organic 

materials are converted into hydrogen, 

carbon monoxide and CO2 from heating in 

an oxygen limited environment. 

3 6 

5. Green 

ammonia via 

electrolysis 

Green 

Energy 

Production of green ammonia using green 

hydrogen manufactured via renewably 

powered electrolysis (separation of 

hydrogen from water) and via a renewably 

powered ammonia synthesis process. 

3 5 

 

  

 
42 “PepsiCo Europe and Yara partner to decarbonize crop production,” Pepsico, updated 16 July 2024, www.pepsico.com/our-
stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production 

43 Ibid. 

44 29% is related to fertiliser production emissions and 25 percent to fertiliser in-field emissions. The partnership will support the 24 
percentage point reduction target in production emissions and the 5 percentage point reduction target for in-field emission while 
maintaining crop quality and yields. 

https://www.pepsico.com/our-stories/press-release/pepsico-europe-and-yara-partner-to-decarbonize-crop-production
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Driver 3. Land Use Change  
Land use change in agriculture relates to the alteration of land and soils from their natural state for 

the purpose of food and non-food production. When forest landscapes are converted into pasture or 

crop land, severe environmental consequences including carbon stock change (GHG emissions) 

and habitat-loss occur, with major implications for climate change and biodiversity loss45. The EU 

imports large quantities of key commodities e.g. cocoa, coffee, and soybean from regions and 

territories where forest conversion is a common practice farmers resort to, to mitigate against 

deteriorating soil quality and adverse impacts of climate change. As such, it is a major driver of 

indirect emissions of the EU food and drink sector. Albeit supply chains of these commodities are 

fragmented and complex, meaning the areas of direct control EU food businesses can have is 

limited, minimising these sources of emissions is imperative to achieve Net Zero. Three different 

approaches are proposed here: 

06. Agroforestry 
Promoting uptake of agroforestry and silvopasture i.e. integration of tree growing with pasture, 

cropping and, in some instances, livestock production can increase carbon sequestration and soil 

health and also provide diversified revenue streams for farmers46. This may also reduce the need to 

convert existing forestry into land for food production, while increasing resilience to climate change. 

It can have a substantial annual carbon mitigation impact, which is expected to stabilise in the 

medium - long term after a maximum number of trees is planted. Agroforestry can be well 

implemented with the farming practices used to grow key commodities imported by the EU, however 

cost and return on investment, training and knowledge at farm level are a barrier to widespread 

adoption47. 

07. Supply Chain Environmental Due Diligence 
Mandating food and drink companies operating in the EU to carry out due diligence of their supply 

chain can improve knowledge of climate change risks associated with land use change and 

deforestation. If any risks are identified, emerging regulation is supporting companies consider and 

implement adequate mitigation measures. For many companies this will mean compliance with 

EUDR, CSDDD and CSRD. With EUDR, deforestation impact for the commodities it covers is 

expected to be nullified. With the right risk mitigation measures in place, native forests and the 

carbon sequestered in them can be preserved avoiding GHG emissions reductions. Given the 

timeframe for forest habitats to be restored, preservation of native forests can be a far more 

effective climate mitigation strategy than afforestation48. Naturally, due diligence processes require 

investment in time and money from companies, and this can be a particular barrier for SMEs. 

 
45 “Land Use, Land-Use Change and Forestry (LULUCF),” United Nations Framework Convention on Climate Change, updated 4 March 
2025, https://unfccc.int/topics/land-use/workstreams/land-use–land-use-change-and-forestry-lulucf 

46 “Silvopasture,” Project Drawdown, accessed 5 March 2025, https://drawdown.org/solutions/silvopasture 

47 Margherita Tranchina, Bert Reubens, Marco Frey, Marcello Mele and Alberto Mantino, “What challenges impede the adoption of 
agroforestry practices? A global perspective through a systematic literature review,” Agroforestry Systems 98, (2024): 1817-1837, 
https://doi.org/10.1007/s10457-024-00993-w 

48 Bronson W. Griscom, Justin Adams, Peter W. Ellis, Richard A. Houghton, Guy Lomax, Daniela A. Miteva, William H. Schlesinger, David 
Shoch, Juha V. Siikamäki, Pete Smith, Peter Woodbury, Chris Zganjar, Allen Blackman, João Campari, Richard T. Conant, Christopher 
Delgado, Patricia Elias, Trisha Gopalakrishna, Marisa R. Hamsik, Mario Herrero, Joseph Kiesecker, Emily Landis, Lars Laestadius, Sara 
M. Leavitt , Susan Minnemeyer, Stephen Polasky, Peter Potapov, Francis E. Putz, Jonathan Sanderman, Marcel Silvius, Eva Wollenberg 
and Joseph Fargione, “Natural climate solutions,” Proceedings of the National Academy of Sciences of the United States of America 114, 
no.44 (2017): 11645-11650, https://doi.org/10.1073/pnas.1710465114 
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08. Local Community Engagement to reduce deforestation. 
The idea behind this participatory approach is to educate local farmers as much as possible about 

the negative ecosystem and societal impacts of deforestation and upskill on ways in which 

degradation of agricultural land can be mitigated via improved farming practices. The reduction 

impact is dependent on successful change of practices by local farmers but can be high if native 

forests are protected. This intervention would mainly focus on commodity-producing, exporting 

countries where deforestation risk is highest. The main barriers of this intervention are geopolitical 

policy priorities, resources to invest in local community engagement in exporting countries, as well 

as collaboration and support by local authorities to implement educational programmes. 

 

Table 10: Holistic impact potential of interventions targeting Land Use Change 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

6. Agroforestry 

On farm - best 

management 

practice 

Integration of tree growing with 

agricultural and horticultural production. 

The implementation of agroforestry 

practices can indirectly reduce 

deforestation by providing tree products 

and services that would have otherwise 

been exploited from the forest e.g. wood, 

as well as by reducing forest 

encroachment owing to improved quality 

of agricultural land. 

3 9 

7. Supply 

Chain 

Environmental 

Due Diligence 

Supply Chain 

Due Diligence 

Conducting due diligence assessments 

on supply chains to identify climate 

change risks associated to land use 

change, and mitigate them where 

needed. For companies to which these 

apply, compliance with EUDR and 

CSDDD. 

3 7 

8. Local 

community 

engagement to 

reduce 

deforestation 

Education 

Companies supporting and engaging 

with local communities in exporting 

countries and investing in training and 

knowledge sharing of more sustainable 

farming practices. Increase awareness 

with local farmers on the impact of 

deforestation and other land use change 

to prevent them from engaging in 

activities that can drive it. 

3 7 
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Driver 4. Manure Management 
Livestock manure is responsible for the production of methane and volatilised ammonia, that if 

released into the environment can significantly contribute to global warming49. Considering the 

large quantities of livestock products consumed within the EU, manure management is 

considered a key driver of the EU food and drink sector GHG emissions, calling for improved 

management practices to mitigate adverse impacts. Manure digestors are the priority 

intervention proposed to tackle this driver:  

09. Manure Digestors 
Anaerobic manure digestors can process manure and other types of organic waste, with the 

potential to reduce GHG emissions from manure management by up to 50%50. The process 

generates biogas or biomethane which can be used instead of fossil fuels for heat and electricity, 

and digestate - its byproduct - which can in turn be used as an organic fertiliser in the form of 

RENURE, highlighting further GHG emissions reduction potential. For its widespread adoption in the 

EU, significant investments are required for the development of digestors’ infrastructure, which will 

not always provide a return on investment, as well as in biogas refining and network distribution 

infrastructures for production and sale of biomethane, a potential source of income diversification for 

farmers51. Regulatory frameworks around permits as well as use of digestate need to be reviewed. 

Case Study 4: Mars collaborates with dairy value chain partners to 
reduce emissions 

The partnership between confectionery producer Mars and the dairy cooperatives from which it sources 

key ingredients is a further example of value chain collaboration. Through partnership and financial 

support, Mars is helping to scale and accelerate adoption of sustainable practices across its supply chain. 

A notable example of this is Mars’ partnership with dairy producer Friesland Campina, which supplies Mars 

with ingredients including milk fat and cream. As part of the partnership, Mars will provide financial support 

to a group of FrieslandCampina farms dedicated to the Mars dairy supply. The support will be used to 

implement, test and accelerate greenhouse gas emission reduction measures, including use of feed 

additives and improved manure management aimed at reducing methane emissions, and working on 

regenerative agriculture practices for feed. The funding provided by Mars will contribute towards the 

development of innovative emissions-reduction measures by FrieslandCampina farmers who require 

financial support to trial such initiatives. Over time, the aim of the initiative is to apply the emissions-

reduction measures more widely across the FrieslandCampina dairy cooperative, with the hope of further 

B2B partners joining the wider initiative.52 This industry leading partnership is part of Moo’ving Dairy 

Forward Sustainable Dairy Plan, a plan where Mars has committed $47 million investments over 3 years to 

reduce the carbon footprint of dairy in line with its 2030 ambition to slash emissions by 50%53. 

 

 
49 Horacio A. Aguirre-Villegas and Rebecca A. Larson, “Evaluating greenhouse gas emissions from dairy manure management practices 
using survey data and lifecycle tools,” Journal of Cleaner Production 143, (2017): 169-179, https://doi.org/10.1016/j.jclepro.2016.12.133 

50 Ibid. 

51 Markus Lauer, Jason K. Hansen, Patrick Lamers and Daniela Thrän, “Making money from waste: The economic viability of producing 
biogas and biomethane in the Idaho dairy industry,” Applied Energy 222, (2018): 621-636, https://doi.org/10.1016/j.apenergy.2018.04.026 

52 “Mars and FrieslandCampina forge partnership to accelerate greenhouse gas emission reduction,” FrieslandCampina, updated 18 July 
2024, https://www.frieslandcampina.com/news/mars-and-frieslandcampina-forge-partnership-to-accelerate-greenhouse-gas-emission-
reduction/  

53 “Mars unveils multi-million dollar sustainable dairy plan, Moo'ving Dairy.” Mars, updated 7 May 2024, https://www.mars.com/en-
gb/news-and-stories/press-releases-statements/mars-unveils-multi-million-dollar-sustainable-dairy-plan 

https://doi.org/10.1016/j.jclepro.2016.12.133
https://doi.org/10.1016/j.apenergy.2018.04.026
https://www.frieslandcampina.com/news/mars-and-frieslandcampina-forge-partnership-to-accelerate-greenhouse-gas-emission-reduction/
https://www.frieslandcampina.com/news/mars-and-frieslandcampina-forge-partnership-to-accelerate-greenhouse-gas-emission-reduction/
https://www.mars.com/en-gb/news-and-stories/press-releases-statements/mars-unveils-multi-million-dollar-sustainable-dairy-plan
https://www.mars.com/en-gb/news-and-stories/press-releases-statements/mars-unveils-multi-million-dollar-sustainable-dairy-plan
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Table 11: Holistic impact potential of interventions targeting Manure Management 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

9. Manure 

digestors 

Green 

Energy 

Instalment of anaerobic manure digestors 

that can process manure and other types of 

organic waste for the production of biogas or 

biomethane which can be used for heat and 

electricity. 

3 8 

Driver 5. Enteric Fermentation 
Enteric fermentation is the process whereby microbes residing in livestock’s digestive system 

ferment the feed consumed by the animal, producing methane as a by-product54. Methane is a 

potent greenhouse gas, and due to the large volumes of livestock products consumed in the EU, it 

makes enteric fermentation a major contributor of agricultural GHG emissions. To mitigate these, 3 

interventions are considered: 

10. Insect Feed 
Insect feed has high potential to complement or replace conventional livestock feed e.g. soybean 

meal with insect. Insects have higher digestibility which in turn can reduce fermentation time in the 

rumen, potentially decreasing methane production by up to 20%55. In addition, insect farming uses 

up to 50-90% less land and 40-80% less feed per kg of protein and edible weight respectively than 

livestock farming56, further reducing the GHG impact associated with land use change and fertiliser 

production and application. The technology to produce insect feed at scale are available in the EU; 

however, there are regulatory, consumer acceptance and capital investment barriers that limit 

widespread adoption. For instance, the use of insect feed is not permitted on ruminants due to 

potential health concerns and lack of research, and there are current limits to what type of food and 

organic waste can be used to feed insects57. 

11. Protein variety 
In Europe, about 55-60% of dietary protein is animal-based.58 Expanding the diversity of protein 

sources in diets to include both animal and plant-based options could support decarbonisation of 

the food and drinks industry. This can directly address some of the main emission drivers identified 

in this report, including enteric fermentation, manure management and fertiliser application (beans 

can convert atmospheric nitrogen to a plant-usable form, thereby reducing the need for synthetic 

inputs59). Achieving this at scale will be complicated, both from the political and social viewpoints, as 

 
54 Michael J. Gibbs, David Conneely, Don Johnson, Keith R. Lasse and M. J. Ulyatt, “CH4 Emissions From Enteric Fermentation,” (IPCC, 
2003), accessed 5 March 2025, https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/4_1_CH4_Enteric_Fermentation.pdf 

55 M. Renna, L. Rastello and L. Gasco, “Can insects be used in the nutrition of ruminants?,” Journal of Insects as Food and Feed 8, no. 
10 (2022): 1041-1046, https://doi.org/10.3920/JIFF2022.x006 

56 A. van Huis, M. Dicke and J.J.A. van Loon, “Insects to feed the world,” Journal of Insects as Food and Feed 1, no. 1 (2015): 3-6, 
https://doi.org/10.3920/JIFF2015.x002 

57 M. Renna, L. Rastello and L. Gasco, “Can insects be used in the nutrition of ruminants?,” Journal of Insects as Food and Feed 8, no. 
10 (2022): 1041-1046, https://doi.org/10.3920/JIFF2022.x006 

58 Elta Smith, Julien Etienne and Francesco Montanari, “Alternative protein sources for food and feed,” (European Parliamentary 
Research Service, 2024), updated 17 April 2024, 
https://www.europarl.europa.eu/RegData/etudes/STUD/2024/757806/EPRS_STU(2024)757806_EN.pdf 

59 “Beans is How,” SDG2 Advocacy Hub, accessed 4 March 2025, https://sdg2advocacyhub.org/beans-is-how/ 

https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/4_1_CH4_Enteric_Fermentation.pdf
https://doi.org/10.3920/JIFF2022.x006
https://doi.org/10.3920/JIFF2015.x002
https://doi.org/10.3920/JIFF2022.x006
https://www.europarl.europa.eu/RegData/etudes/STUD/2024/757806/EPRS_STU(2024)757806_EN.pdf
https://sdg2advocacyhub.org/beans-is-how/
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it would require a wide scale shift in farming practices, manufacturing infrastructure and diets. 

Incentivisation, large-scale engagement and education considerations would be needed to scale 

this intervention widely across the EU. 

12. Feed Additives 
The introduction of feed additives to ruminants’ diet can have a significant contribution to inhibiting 

methane production. Research suggests that naturally occurring or artificially made additives can 

inhibit the enzyme responsible for methane production, reducing associated enteric fermentation 

emissions by up to 45% depending on the additive used60,61. Their adoption may incur additional 

costs for farmers, so industry and governments would need to consider financial support or other 

incentivisation schemes to encourage widespread implementation62. 

 

Table 12: Holistic impact potential of interventions targeting Enteric Fermentation 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

10. Insect 

Feed 

Novel 

Feed 
Using insect feed as livestock feed 3 9 

11. Protein 

Variety 

Protein 

Variety 

Complement production of dairy and 

meat products with plant-based 

proteins. 

1,2,3 7 

12. Feed 

Additives 

Novel 

Feed 

Introduce feed additives in livestock 

diets to inhibit release of methane 

during digestion. 

3 7 

Driver 6. Energy & Fuel Use  
The supply and use of energy for food and drink manufacturing and processing, and of fuels for 

agricultural machinery and transportation of goods and products are a large contributor of GHG 

emissions impact for the food and drink sector. 

Food processing involves energy intensive processes such as drying, evaporation, refrigeration, 

cooling, pasteurisation and ventilation. About two thirds of the energy used in food processing 

comes from natural gas, the second largest source is electricity; and coal and oil follow in third place 

with a minor contribution63. Meanwhile, food transport is mainly carried out via conventional trucks, 

trains and cargo shipping boats, while diesel is the main fuel used to power agricultural machinery 
64,65. These show how fossil fuels are deeply embedded in primary production and food and drink 

 
60 Ian Hodge, Patrick Quille and Shane O’Connell, “A Review of Potential Feed Additives Intended for Carbon Footprint Reduction through 
Methane Abatement in Dairy Cattle,” Animals 14, no. 4 (2024): 568, https://doi.org/10.3390/ani14040568 

61 “Bovaer,” dsm-firmenich, accessed 5 March 2025, https://www.dsm-firmenich.com/anh/products-and-services/products/methane-
inhibitors/bovaer.html 

62 Expert Panel on Livestock Methane, “Potential of animal feed additives for methane mitigation,” (Expert Panel on Livestock Methane, 
2024), accessed 5 March 2025, https://livestockmethane.com/wp-content/uploads/2024/05/2024-03-Animal-feed-supplements-.pdf 

63 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

64 Hannah Ritchie, “Very little of global food is transported by air; this greatly reduces the climate benefits of eating local,” (Our World in 
Data, 2020), updated 28 January 2020, https://ourworldindata.org/food-transport-by-mode 

65 Bas Paris, Foteini Vandorou, Athanasios T. Balafoutis, Konstantinos Vaiopoulos, George Kyriakarakos, Dimitris Manolakos and George 
Papadakis, “Energy use in open-field agriculture in the EU: A critical review recommending energy efficiency measures and renewable 
energy sources adoption,” Renewable and Sustainable Energy Reviews 158, no. 112098 (2022), 
https://doi.org/10.1016/j.rser.2022.112098 
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manufacturing, and highlight the need for a set of measures that can decarbonise energy and fuel 

use for the sector. Six interventions are proposed:  

13. Low / no till 
Reducing or completely removing tillage from farming operations can reduce fuel use for agricultural 

machinery. This practice can lead to reduced reliance on fossil fuels and so reduce associated GHG 

emissions. It also has the potential to contribute to a wide range of benefits for soil health and 

nature, for example, through minimising disturbance of soil preserves, soil structure and microbial 

activity, increasing biodiversity and long term resilience on farms - enabling farmers to farmers to 

manage the intensifying consequences of climate variability66. Greater amounts of biomass can also 

mean greater amounts of carbon stored in plants and soils. can Low or no till can be applied to a 

variety of farming systems, so it can be scaled widely across the EU with the appropriate investment 

in on-farm training and access to specialised no-tillage equipment. One potential downside, 

however, is that no till can lead to yield variability and a potential increase in manual labour 

requirements to remove unwanted weeds, which may incur extra costs67. 

14. On site production and procurement of renewable 
energy 
Instalment of renewable energy production facilities on site and / or investment in Power Purchasing 

Agreements (PPAs) to meet partial or total energy needs. These include photovoltaic systems, wind 

turbines, solar thermal heating, anaerobic digestors in both primary production (on farm) and food 

processing (manufacturing) stages, as well as renewable energy supplied by energy providers 

through long term contracts at a fixed price. The GHG reduction impact of this intervention depends 

on the extent to which the renewable energy generated can effectively replace fossil fuel powered 

processes in the sector. This in turn depends on the successful electrification of heat - see section 

below for more information. This intervention is scalable across the EU owing to the natural 

endowments of renewable energy sources throughout the continent. For this intervention to be 

widely implemented however, significant investments are required to expand the grid infrastructure 

across the EU to allow for renewable energy to be provided more effectively and provide financial 

subsidies for renewable energy projects particularly for SMEs68. In addition, regulatory barriers 

revolving around the provision of permits for interconnectors and energy projects need to be 

removed, and fiscal policies should be reviewed with the aim of reducing the cost of energy69. 

15. Electrification of heat 
Switching heating systems in food processing in manufacturing from traditional fossil fuel sources to 

electric ones via installing electric boilers and heat pumps powered by renewable energy can 

notably reduce CO2 emissions and air pollutants. The sector already has 60% of heat demand 

coming from low temperature processes, meaning these can be easily electrified70, potentially 

 
66 Awais Shakoor, Muhammad Shahbaz, Taimoor Hassan Farooq, Najam E. Sahar, Sher Muhammad Shahzad, Muhammad Mohsin Altaf 
and Muhammad Ashraf, “A global meta-analysis of greenhouse gases emission and crop yield under no-tillage as compared to 
conventional tillage,” Science of The Total Environment 750, no. 142299 (2021), https://doi.org/10.1016/j.scitotenv.2020.142299 

67 Yuyuan Che, Roderick M. Rejesus, Michel A. Cavigelli, Kathryn E. White, Serkan Aglasan, Lynn G. Knight, Curt Dell, David Hollinger 
and Erin D. Lane, “Long-term economic impacts of no-till adoption,” Soil Security 13, no. 100103 (2023), 
https://doi.org/10.1016/j.soisec.2023.100103 

68 Eurelectric, “Power System of the Future: Keys to delivering capacity on the distribution grid,” (Eurelectric, 2023), updated 5 September 
2023, https://eurelectric.org/wp-content/uploads/2024/06/report-block-1_part-1-grid-capacity_final-draft_3082023.pdf 

69 European Commission, “The future of European competitiveness,” (European Commission, 2024), updated 9 September 2024, 
https://commission.europa.eu/document/download/97e481fd-2dc3-412d-be4c-f152a8232961_en 

70 International Renewable Energy Agency (IRENA), “Renewable Energy Options for The Industry Sector: Global And Regional Potential 
Until 2030,” (IRENA, 2015), accessed 5 March 2025. https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2014/Aug/IRENA_RE_Potential_for_Industry_BP_2015.pdf 
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leading to notable GHG emission savings and associated pollution reduction if powered by 

renewable energy sources and enabling a systemic change with fuel sources. High temperature 

processes, however, are more difficult to be powered with electricity therefore limiting the impact 

potential of the intervention. Technologies that can electrify heat are readily available, but the switch 

requires significant capital investment that can be a barrier especially for SMEs. For this intervention 

to be scaled across the EU, subsidies to de-risk capital investments, improved grid network and 

infrastructure, and greater supply of renewable energy in the energy mix are needed, alongside a 

review of the taxation regime which currently places financial burden on the consumption of 

electricity. 

 

Case Study 5: Decarbonisation of seasonal industries 

The sugar and potato starch industries are seasonal, with an autumn harvest, and then a production period 

of 3-5 months after the harvest period. The seasonal nature of these industries limits the capacity for 

decarbonisation investments. For example, electrification is a less applicable option for seasonal industries 

as they require initial investments to build grid capacity, but the capacity is only then used for part of the 

year hindering the financial viability of the investment. A further challenge is that sugar mills and beet 

factories are often located in rural areas, resulting in the need for an even greater investment to extend 

infrastructure out to these areas.   

The European Association of Sugar Manufacturers (“CEFS”) is in the process of researching and 

developing the use of heat pumps as an alternative path towards decarbonisation of the EU sugar industry. 

Notably, through the SPIRIT Project, an EU-funded programme aimed at implementing sustainable heat-

upgrade technologies for industry, a sugar beet processing facility in Tienen, Belgium, is integrating a high-

temperature heat-pump into its processes. The aim of this integration is to test the use of heat-pump 

technology in the sugar industry as a contributor to process electrification 71,72. 

 

16. Electric Machinery and Vehicles 
Partial or total replacement of transport fleet and agricultural machinery from fossil fuel combustion 

engines to electric would minimise direct and indirect fuel related GHG emissions and related 

pollution associated with distribution of food products as well as use of agricultural machinery, 

however the impact would depend on the manufacturing process of electric vehicles as well as the 

energy mix used to power them. Currently, there are limitations to EU wide scalability. Alongside 

grid capacity, renewable energy supply and taxation barriers already mentioned in previous 

interventions, the successful rollout of electric vehicles (EVs) depends on the availability of charging 

infrastructure across the whole continent and availability of raw materials for EV manufacturing. 

Future policy and regulation need to consider i) providing targeted support aimed at increasing the 

infrastructure in a coordinated approach among all Member States to ensure availability in all areas 

and ii) building local supply chains for EV manufacturing that can reduce dependence on foreign 

countries. 

 

 
71 “Sugar production in Belgium,” Spirit-Heat, accessed 5 March 2025, https://spirit-heat.eu/demo_sites/sugar-production/  

72 “Heat and Eat: heat pumps in the food and beverage industry, “ European Heat Pump Association, updated 11 June 2024, 
https://www.ehpa.org/news-and-resources/news/heat-and-eat-heat-pumps-in-the-food-and-beverage-industry/  

https://spirit-heat.eu/demo_sites/sugar-production/
https://www.ehpa.org/news-and-resources/news/heat-and-eat-heat-pumps-in-the-food-and-beverage-industry/
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17. Energy Efficient Technologies and Equipment 
Instalment of energy efficient machinery / units / tools in food processing and manufacturing 

e.g. cooling (pump controls and mixed refrigerants), heating, ventilation and lighting can reduce the 

demand of energy in the medium / long term thereby reducing energy related GHG emissions. 

Energy efficient technologies are widely available, though their cost remains the biggest barrier to 

widespread adoption in the EU, which is prohibitive, particularly for SMEs73. 

18. Cleaner Fuels 
Switching use of conventional fossil-based fuels for cleaner ones such as biogas & biomethane and 

green hydrogen for fuel powered processes e.g. agricultural machinery use and combustion units in 

food manufacturing has potential to significantly reduce direct and value chain GHG emissions from 

fossil fuel use and their associated pollution. According to previous research, cleaner fuels including 

green hydrogen and bio-based residues can significantly decarbonise combustion units and 

contribute to a reduction of Scope 1 & Scope 2 GHG emissions of the EU food and drink sector of 

around 30% by 205074. The impact would be even greater if only residual biomass waste was used 

to produce cleaner fuels. These technologies are readily available however their widespread 

adoption is hindered by high costs and limited availability of supply75. 

Table 13: Holistic impact potential of interventions targeting Energy & Fuel Use 

Intervention Category Description 

Target GHG 

Emissions 

Scope 

Holistic 

Impact 

potential 

13. Low / No till 

On farm - best 

management 

practice 

Reducing the need of fuel powered 

machineries to plough the soil by 

minimising tillage practices on farm. 

1, 3 7 

14. On site 

production and 

procurement of 

renewable 

energy 

Green Energy 

Instalment of renewable energy production 

systems on site (on farm, processing and 

manufacturing) e.g. photovoltaic panels, 

solar thermal heating, anaerobic digestor, 

etc. 

2 7 

15. Electrification 

of heat 

Tech & 

Innovation 

Switch heating systems in food processing 

and manufacturing from traditional fossil 

fuel sources to electric via investing in the 

instalment of electric boilers and heat 

pumps powered by renewably generated 

electricity e.g. geothermal or solar. 

1, 2 6 

16. Electric 

Machinery and 

Vehicles 

Green Energy 

Electrifying on farm machinery as well as 

small and medium scale transport 

vehicles. 

1, 3 6 

17. Energy 

Efficient 

Technologies 

and Equipment 

Tech & 

Innovation 

Instalment of energy efficient technologies 

for food processing and manufacturing 
1,2 6 

18. Cleaner fuels Green Energy 

Use of alternative, cleaner fuels such as 

green hydrogen and biomethane for food 

processing, manufacturing and transport. 

1 6 

 
73 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

74 Ibid. 

75 Biofuels International, “Drive to greater biofuel usage hampered by high costs and lack of feedstock availability, WEO report reveals,” 
Biofuels International, updated 14 October 2021, https://biofuels-news.com/news/drive-to-greater-biofuel-usage-hampered-by-high-costs-
and-lack-of-feedstock-availability-weo-report-reveals/ 

https://biofuels-news.com/news/drive-to-greater-biofuel-usage-hampered-by-high-costs-and-lack-of-feedstock-availability-weo-report-reveals/
https://biofuels-news.com/news/drive-to-greater-biofuel-usage-hampered-by-high-costs-and-lack-of-feedstock-availability-weo-report-reveals/
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The results of the outlined in Chapter 1 highlighted that also packaging and distribution have a 

considerable impact towards the GHG Baseline for the sector. Therefore, to achieve Net Zero target 

it is imperative that the sector must consider a range of interventions that drive reductions at those 

stages. 

Packaging 

For packaging, the majority of the impact comes from the manufacturing of glass and of plastic used 

in the packaging. For these, measures aimed at mitigating the climate impact will have to ensure 

that safety, functionality and affordability of food products will not be negatively impacted. 

To decarbonise glass production fully, The European Container Glass Federation points out to two 

key interventions76: 

• Switching energy sources of glass furnaces from fossil fuels (natural gas) to low carbon 

ones. This encompasses using renewable electricity to power electrified melting of glass, 

using green hydrogen or biofuels originated from organic waste. These methods present 

challenges for widespread adoption, including a lower average yield than using conventional 

power sources, availability and cost of renewable energy and of green hydrogen, and 

implications over technical quality of the finished glass. 

• Using more recycled glass to replace use of virgin materials. As the recycling process would 

not damage any of glass’ properties, it is a very suitable material for recycling. For 

widespread glass recycling, improved collection and separation systems that increase 

availability of good quality glass are needed. 

 

For plastic manufacturing, on the other hand, three measures with high mitigation potential have 

been identified in Plastics Europe’s decarbonisation roadmap77: 

• Increase use of circular feedstock such as bio-based feedstock or recycled plastic. 

Mechanical and chemical recycling technologies would need to be upscaled for successful 

implementation of this. Similarly to glass, the viability of this measure depends on the 

availability of separated plastic waste - for which collection and recycling systems need to be 

improved at the EU level - as well as of sustainably sourced biomass. 

• Promote packaging reuse to increase utilisation rate of plastic materials and to lower 

demand for new plastic products. This can be achieved via improved packaging material and 

design, and it can have high impact potential especially on replacement of single use plastic 

packaging. Increasing reuse in the food and drink manufacturing sector would require 

additional space to establish reusable lines, new reverse logistics for transporting reusable 

packaging to washing and filling stations, and significant investments for purchasing new raw 

materials and for improving resource efficiency on site.78 

 

 
76 European Container Glass Federation (FEVE), “One destination, multiple pathways: How the European container glass industry is 
decarbonising glassmaking,” (FEVE, 2024), accessed 5 March 2025, https://feve.org/wp-content/uploads/2024/10/FEVE-
Decarbonisation-Report-2024.pdf 

77 Plastics Europe, “The Plastics Transition,” (Plastics Europe, 2023), accessed 5 March 2025, https://plasticseurope.org/wp-
content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf 

78 FoodDrinkEurope, “Sustainable Packaging Pathway,” (FoodDrinkEurope, 2024), updated 25 June 2024 
https://www.fooddrinkeurope.eu/wp-content/uploads/2024/07/FoodDrinkEuropes-Sustainable-Packaging-Pathway-2024.pdf 

https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
https://plasticseurope.org/wp-content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf
https://plasticseurope.org/wp-content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf
https://www.fooddrinkeurope.eu/wp-content/uploads/2024/07/FoodDrinkEuropes-Sustainable-Packaging-Pathway-2024.pdf
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• Transition to low carbon energy sources for powering the manufacturing process. These 

would entail switching use of fossil fuels to green hydrogen or to biofuels for running steam 

cracker furnaces, and electrification of furnaces powered by renewable electricity. 

Accessibility and affordability of these energy sources are an issue also for the plastics 

sector. 

Distribution 

For distribution, the decarbonisation roadmap prepared by the Alliance for Logistics Innovation 

through Collaboration in Europe (ALICE) outlines a wide range of relevant interventions that if 

implemented have a high feasibility and potential fully decarbonise freight transport by 205079: 

• Redesign logistics networks to minimise distances and optimise freight load, and where 

possible, relocate production and stockholding closer to consumers. As demand for freight 

transport is expected to triple by 2050, these solutions would help manage the negative 

impacts of such growth. 

• Optimisation and integration of transport modes, meaning combining different but 

complementary modes of transport and optimising their linkages and enabling transhipment. 

To achieve this, the performance of non-road transport modes needs to be improved. 

• Increase freight efficiency by optimising and consolidating load. This means improving the 

load factor of vehicles to ensure load compartments are full and bundling shipments where 

characteristics are similar. Collaboration across companies working along the logistics chain 

would be paramount for asset sharing and effective consolidation. 

• Increase energy efficiency of transport fleet by increasing payload capacity - the maximum 

amount of weight you can safely add to a truck’s cargo area in addition to its curb weight. 

High-capacity vehicles would lead to a smaller increase in fuel consumption than using 

smaller trucks. This intervention however would need to be supported by enabling regulation 

on the maximum load of European Modular System (EMS) combination. 

• Reduce emissions of energy sources used to power fleets and assets. In particular, using 

electric, hybrid or hydrogen powered vehicles, as well as the use of biofuels. As explored 

earlier in this chapter, key issues revolving around this intervention are the availability of 

charging infrastructure, technological readiness, high costs and availability of biofuels’ 

supply. 

 

 

 

 

 

 

 

 

 

 
79 Sophie Punte, Lori Tavasszy, Alain Baeyens and Fernando Liesa, “A Framework and Process for the Development of a Roadmap 
Towards Zero Emissions Logistics 2050,” (Alliance for Logistics Innovation through Collaboration in Europe (ALICE), 2019), 10 December 
2019, https://www.etp-logistics.eu/wp-content/uploads/2019/12/Alice-Zero-Emissions-Logistics-2050-Roadmap-WEB.pdf 

https://www.etp-logistics.eu/wp-content/uploads/2019/12/Alice-Zero-Emissions-Logistics-2050-Roadmap-WEB.pdf
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Table 14 below outlines key results of the analysis on systemic value creation potential of the 18 

shortlisted interventions - which exclude packaging and distribution - across the holistic lens of 

sustainable impact which encompasses environment, society, economy and geopolitics. A traffic 

light colour coding system is used to indicate where the potential is low (reddish-pink), medium 

(tan), or high (green). The analysis is European-wide, non-commodity specific, and it considers the 

environmental, societal, economic and geopolitical potential of shortlisted interventions that were 

identified during the benchmarking. 

Table 14: Directional holistic assessment of interventions potential impact across the EU 

Intervention Environmental potential Societal potential Economic potential 
Geopolitical 

potential 

- 

GHG emissions 

mitigation via reduction 

and sequestration, 

combined with ecosystem 

benefits positively 

impacting water, soil 

health, biodiversity and 

landscapes. 

Impact on human 

health (reduced 

health risks) - both 

workers as well as 

the wider 

population 

Improved cost 

effectiveness, return 

on investment, 

opportunity for value 

creation via 

diversification of 

revenue streams 

Ability of reducing 

dependencies and 

increasing autonomy 

and security of EU27. 

1. Cover and 

Companion 

Crops (Green 

Manure) 

Increased soil health, 

leading to water and 

nutrient retention, 

improved soil and farm 

biodiversity, ecosystem 

services. High potential 

for carbon sequestration. 

Avoided exposure 

to hazardous 

chemicals for farm 

workers. Availability 

of healthy nutritious 

food. 

Reduction of input 

costs that can lead to 

significant cost 

savings. 

Reduce reliance on 

fossil fuel fertilisers. 

2. Improve 

Nitrogen Use 

efficiency 

Reduced pollution of 

waterways. 

Reduced exposure 

to hazardous 

chemicals for farm 

workers. 

Partial reduction of 

input costs that can 

lead to cost savings. 

Marginally reduce 

reliance on fossil fuel 

fertilisers. 

3. Organic 

Fertilisers Switch 

Variable results in GHG 

emissions impact. 

Reduced exposure 

to hazardous 

chemicals for farm 

workers. 

Variable cost savings. 

Potential of product 

diversification and 

premium payments 

with organic 

certification. 

Reduce reliance on 

fossil fuel fertilisers. 

4. Green 

ammonia via 

biomass 

gasification 

Highest reduction of GHG 

emissions from 

conventional hydrogen 

production, even greater 

if biomass waste is used. 

Avoided pollution 

from fossil fuels as 

well as from 

biomass waste 

potentially. 

Projected demand 

growth for these 

products, but costs 

will be high 

nevertheless. 

Reduce reliance on 

fossil fuel and 

increased EU energy 

security. 

5. Green 

ammonia via 

electrolysis 

GHG reduction impact 

dependent on the energy 

mix used to carry out 

electrolysis 

Avoided pollution 

from fossil fuels. 

Projected demand 

growth for these 

products, but costs 

will be high 

nevertheless. 

Reduce reliance on 

fossil fuel and 

increased EU energy 

security. 

6. Agroforestry 

Carbon sequestration, 

leading to greater soil 

health, resilience and 

improved biodiversity. 

Improved farmers 

livelihoods and 

increased societal 

climate resilience 

Diversified crops (and 

wood) providing 

insurance and 

resilience to farmers. 

Higher climate 

resilience meaning 

greater supply chain 

resilience. 

7. Supply Chain 

Environmental 

Due Diligence 

Reduction of land use 

change related GHG 

emissions while 

preserving native forests - 

ecosystems with rich 

biodiversity, ensuring 

continued provision of 

ecosystem services. 

Landscape and 

habitat preservation 

benefitting local 

communities and 

society via 

provision of 

ecosystem 

services. 

Improved supply 

chain resilience, 

avoidance of EUDR / 

CSDDD 

noncompliance 

penalties or potential 

reputational damage 

Supply Chain 

traceability meaning 

greater resilience to 

potential external 

shocks. 
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8. Local 

community 

engagement to 

reduce 

deforestation 

As above - dependent on 

the successful application 

of change of farming 

practices 

As above - 

dependent on the 

successful 

application of 

change of farming 

practices 

Increased supply 

chain resilience 

No / Low geopolitical 

benefits 

9. Manure 

digestors 

Reduced GHG emissions 

from manure as well as 

potential to replace fossil 

fuel emissions 

Reduced 

hazardous risk of 

exposure to 

pollution from 

manure 

Increased revenue 

streams for farmers, 

positive financial 

impact also for 

municipalities 

Reduce reliance on 

fossil fuel and 

increased EU energy 

security. 

10. Insect Feed 

Reduction in methane 

emissions from enteric 

fermentation, reduced 

use of land and other 

resources 

Reduced pollution 

from organic waste 

benefitting societies 

& municipalities 

alike. 

Circular economy 

development 

opportunities 

valorising FLW 

alongside more 

efficient livestock 

feeding practices. 

Reduced reliance on 

fossil fuel-based 

fertilisers to grow feed 

can be geopolitically 

advantageous in case 

of price fluctuations 

and global instability 

11. Protein 

Variety 

Reduced environmental 

impacts owing to lower 

animal feed and resource 

use for livestock farming. 

Mitigation of 

negative health 

impact risks related 

to meat 

consumption. 

Demand for plant 

based proteins 

expected to grow. 

Partially Reduced 

dependency on 

imported feed 

12. Feed 

Additives 

Can reduce methane 

emissions from enteric 

fermentation by up to 30-

45%. 

Low societal 

benefits 

Low / indirect return 

on investment from 

GHG emissions 

reductions. 

No / Low geopolitical 

benefits 

13. Low / No till 

Mixed results: medium 

low GHG reduction 

impact but positive impact 

on nature. 

Improved workers 

welfare and 

reduced pollution 

from fossil fuels. 

Increased climate 

resilience and 

reduction of fuel costs 

but there can be yield 

variability. 

Reduce reliance on 

fossil fuel and 

increased EU energy 

security. 

14. On site 

production and 

procurement of 

renewable 

energy 

Reduction of fossil fuel 

GHG emissions and 

positive impact on nature 

from reduced pollution. 

Avoided pollution 

from fossil fuels 

Reduced dependency 

on grid meaning lower 

energy costs. 

Reduce reliance on 

fossil fuel and 

increased EU energy 

security. 

15. Electrification 

of heat 

GHG emissions reduction 

via the high potential of 

converting low 

temperature processes in 

the industry to electrified 

heating systems. 

Avoided pollution 

from fossil fuels 

High electricity costs 

limiting economic 

potential. 

Reduce reliance on 

fossil fuel and 

increase EU energy 

security. 

16. Electric 

Machinery and 

Vehicles 

Reduction of fossil fuel 

GHG emissions and 

positive impact on nature 

from reduced pollution. 

Avoided pollution 

from fossil fuels 

High technology and 

electricity costs 

limiting economic 

potential. 

Potential exists, but 

risk of increased 

dependencies on 

concentrated EV 

supply chains. 

17. Energy 

Efficient 

Technologies 

and Equipment 

Partial reduction of fossil 

fuel and other resources 

use e.g. water. 

Reduction of 

pollution from fossil 

fuels 

Partial operational 

cost savings owing to 

reduced use of 

energy & water 

Partially reduced 

reliance on fossil fuel 

and increased EU 

energy security. 

18. Cleaner fuels 

Reduction of fossil fuel 

GHG emissions and 

positive impact on nature 

from reduced pollution. 

Reduction of 

pollution from fossil 

fuels 

In the longer-term 

cost of these fuels 

can be lower than 

conventional sources. 

Partially reduced 

reliance on fossil fuel 

and increased EU 

energy security, 

dependent on 

availability of supply. 
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GHG emissions reduction impact 
Further analysis on the 18 shortlisted interventions - excluding the ones related to packaging and 

distribution - was conducted to gain a more granular understanding of their GHG emission reduction 

impact potential. The results of the further analysis are illustrated below in Figure 4. Each 

intervention is represented by a bubble, with its size representing the economic investment required 

for adoption, its colour representing the driver it is aimed to target and its text indicating the 

emission scope targeted. Each bubble also indicates the emission scope The Y axis indicates 

interventions’ potential to reduce GHG emissions, while the X axis indicates how scalable each 

intervention is across the EU. The closer an intervention is to the top right of the graph, the higher 

its potential to deliver GHG emissions reductions at scale will be. 

 

Figure 4: GHG emissions reduction impact potential of shortlisted interventions 
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Chapter 3:  

Pathway to Net Zero 
So far in this report, we have established the key emission drivers that underpin our baseline, a 

shortlist of the most impactful & scalable interventions to deliver Net Zero, along with key barriers to 

implementation. In this chapter, we dig deeper into the quantifiable values of a select number of 

these interventions, modelling them against our established 2020 baseline figures to understand 

their estimated GHG emissions reduction potential to achieve Net Zero. Interventions targeting 

Scope 3 emissions were selected from the shortlist in Chapter 2, whilst Scope 1 & 2 interventions 

and their projected impact have been taken from FoodDrinkEurope’s previous decarbonisation 

roadmap80. 

For scope 1 & 2, seven interventions related to electricity and heating use and demand were 

considered. For scope 3, the GHG emissions reduction impact was projected following existing 

decarbonisation roadmaps developed for specific sub sectors, and making a wide range of 

assumptions which were applied to the models created to estimate GHG emissions. These are 

outlined and explained in Table 16 below. Although not all shortlisted interventions have been 

modelled, due to a lack of reliable and specific projections for 2050 (e.g. for insect feeds), or the 

complexity of modelling out combined field interventions (e.g. for cover cropping and organic 

fertilisers), the interventions set out in Table 16 nonetheless exceed SBTi Net Zero target 

guidelines. 

Figure 5 clearly depicts this, showing the baseline emissions coverage selected for the target (100% 

of Scope 1 & 2, and 90% of Scope 3 emissions), against the Net Zero emissions target (according 

to SBTi guidelines), alongside the projected emissions for 2050 according to the modelled 

interventions in Table 15. Successful implementation of interventions would result in total emissions 

of 102.6 MtCO2eq by 2050, which is 84% lower than the 2020 baseline emissions covered by the 

SBTi Net Zero target; 85% lower than the overall 2020 baseline and 29.8% lower than the minimum 

emissions estimated to meet the SBTi Net Zero target, which is 146.2 MtCO2eq. 

 

Figure 5: GHG emissions (Mt CO2eq) of baseline year for Scopes 1 & 2 and 3 
compared to Net Zero Target and the projected emissions by 2050. 

 

 

  

 
80 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 
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Table 15: List of assumptions considered to model the Net Zero route for food and drink sector in EU-27 

 Emission Modelled interventions and assumptions 

Scope 3 

emissions 

FLAG Scope 3 - Primary 

production - LUC emissions 

No deforestation from key imported commodities (cocoa, coffee, 

soybean and palm oil), following the EUDR regulation. 

FLAG Scope 3 - Primary 

production - land management 

Enteric fermentation: reduction of 30% for dairy cows and 45% 

for beef cattle of CH4 emissions from enteric fermentation owing 

to feed additives. 

Manure management: 100% of animal manure is assumed to be 

used as feedstock in an anaerobic digester to produce energy in 

the form of biogas. 

Agroforestry: current 15.4million ha of agroforestry (3.6% of the 

territorial area) increases up to 9%, and 16t CO2eq per year per 

hectare is being sequestered81. 

Fertiliser production: 100% fertiliser production will be Net Zero 

by 2050, based on the decarbonisation plan82 of the European 

fertiliser sector. 

Fertiliser use: reduce fertiliser use at least 20% by 2030, 

following the objectives set out in Farm to Fork strategy83 and 

aligning to the EU Vision for Agriculture and Food84. 

Milk farm grid decarbonisation (80% reduction of GHG 

emissions) and transport decarbonisation (100% reduction). 

Fuel use decarbonisation in the fishing sector based on the 

decarbonisation plan85 of the sector by 2050. 

Non-FLAG Scope 3 - Packaging Plastic to Net Zero based on Plastics Europe decarbonisation 

roadmap86. 

Cardboard to Net Zero87. 

60% of beer, wine, spirit and olive oil glass bottles is 

transformed to reusable packaging and 40% of beer glass 

packaging is assumed to be packaged in cans. 

Glass manufacturing decarbonisation88 (80% reduction of energy 

and fuel consumption). 

20% reduction of glass weight for bottles. 

 
81 The Woodland Trust, “Farming for the future: how agroforestry can deliver for nature and climate,” (The Woodland Trust, 2022), 
accessed 5 March 2025, https://www.woodlandtrust.org.uk/media/51622/farming-for-the-future-how-agroforestry-can-deliver-for-nature-
climate.pdf 

82 Fertilizers Europe, “Decarbonising Fertilizers by 2050,” (Fertilizers Europe, 2023), updated 8 November 2023, 
https://www.fertilizerseurope.com/wp-content/uploads/2023/11/DEF_2023_Decarbonisation_Roadmap_digital.pdf 

83 European Commission, “From Farm to Fork: Our food, our health, our planet, our future,” (European Commission, 2020), updated 20 
May 2020, https://ec.europa.eu/commission/presscorner/api/files/attachment/874820/Farm%20to%20fork_EN_2023.pdf 

84 European Commission, “Communication from The Commission To The European Parliament, The Council, The European Economic 
And Social Committee And The Committee Of The Regions: A Vision for Agriculture and Food Shaping together an attractive farming and 
agri-food sector for future generations,” (European Commission, Directorate-General for Agriculture and Rural Development, 2025), p. 1-
27, updated 19 February 2025, https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52025DC0075 

85 Alma Maris Sustainable Seas, “A pathway to decarbonise the EU fisheries sector by 2050,” (Oceana, 2023), updated 1 February 2023, 
https://europe.oceana.org/wp-content/uploads/sites/26/2023/01/A-PATHWAY-TO-DECARBONISE-THE-EU-FISHERIES-SECTOR-BY-
2050-Digital-Version.pdf 

86 Plastics Europe, “The Plastics Transition,” (Plastics Europe, 2023), accessed 5 March 2025, https://plasticseurope.org/wp-
content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf 

87 Packaging Europe, “Corrugated cardboard industry sets out roadmap towards climate neutrality by 2050,” Packaging Europe, updated 
29 November 2022, https://packagingeurope.com/news/corrugated-cardboard-industry-sets-out-roadmap-towards-climate-neutrality-by-
2050/9139.article 

88 European Container Glass Federation (FEVE), “One destination, multiple pathways: How the European container glass industry is 
decarbonising glassmaking,” (FEVE, 2024), accessed 5 March 2025, https://feve.org/wp-content/uploads/2024/10/FEVE-
Decarbonisation-Report-2024.pdf 

https://www.fertilizerseurope.com/wp-content/uploads/2023/11/DEF_2023_Decarbonisation_Roadmap_digital.pdf
https://ec.europa.eu/commission/presscorner/api/files/attachment/874820/Farm%20to%20fork_EN_2023.pdf
https://europe.oceana.org/wp-content/uploads/sites/26/2023/01/A-PATHWAY-TO-DECARBONISE-THE-EU-FISHERIES-SECTOR-BY-2050-Digital-Version.pdf
https://europe.oceana.org/wp-content/uploads/sites/26/2023/01/A-PATHWAY-TO-DECARBONISE-THE-EU-FISHERIES-SECTOR-BY-2050-Digital-Version.pdf
https://plasticseurope.org/wp-content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf
https://plasticseurope.org/wp-content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf
https://packagingeurope.com/news/corrugated-cardboard-industry-sets-out-roadmap-towards-climate-neutrality-by-2050/9139.article
https://packagingeurope.com/news/corrugated-cardboard-industry-sets-out-roadmap-towards-climate-neutrality-by-2050/9139.article
https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
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Non-FLAG Scope 3 - 

Downstream distribution 

85% of distribution decarbonisation, based on logistics roadmap 

by 205089. 

Non- FLAG Scope 1 & 2 Electricity grid decarbonisation (90% decarbonised). 

Lower heat demand by 10%, considering measure in processes 

(e.g., insulation, recovering energy from steam condensate, 

cleaning in place without heat, partial milk homogenisation) 

60% electrification of heat by renewable, based on the 

International Renewable Energy Agency projections and 25% 

reduction of heat usage by incorporating electric boilers and/or 

heat pumps to reduce heat use by combustion units. 

Decarbonisation of combustion units by applying measures 

such as using cleaner fuels and technologies (52% reduction of 

heat emissions). 

Lower power demand by 10% by improving the efficiency of all 

energy-consuming systems (i.e. heating, ventilation, air-

conditioning) 

10% of energy demand reduction by energy efficient cooling 

measures (advanced refrigeration technologies and insulation on 

equipment and piping). 

Process power (not used for heat and cooling; i.e., the use of 

high-efficiency motors/drivers) reduction by 10% 

 

The following graphs present how each of the interventions listed in Table 15 contributes to the 

reduction of emissions by scope. 

 

Figure 6: Contribution of the modelled interventions to Scope 3 FLAG baseline year 
emissions and their progression towards the Net Zero Target. 

 

 

Figure 6 illustrates the contribution of interventions applied to Scope 3 FLAG emissions. The 

interventions with the greatest positive impact are those related to land use and land use change. 

By increasing afforestation in agricultural areas by 9%, we can sequester 184.8Mt CO2 eq., 

resulting in approximately 36% impact reduction from the 2020 baseline. The assumed 9% target is 

aligned with the Land Use and Land Use Change and Forestry (LULUCF) Regulation. Under this 

regulation, the LULUCF sector is required to increase the net carbon sink, with a target of storing an 

 
89 Punte et al., “A Framework and Process for the Development of a Roadmap Towards Zero Emissions Logistics 2050.” 
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additional 310 MtCO2eq by 2030. Under this target, one of the strategies is agroforestry90. Bringing 

all cropland and pastureland to 10% of tree crown cover threshold would mean planting 11.2 Mha of 

agroforestry through which 56 Mt CO2 could be sequestered over the lifetime of the trees91. 

Reducing deforestation from key imported commodities (cocoa, coffee, soybean and palm oil) will 

reduce 123.2Mt CO2 eq., which represents 24% emissions reduction from the baseline. Finally, 

another highly impactful intervention is the reduction of enteric emissions by using feed additives. 

This would represent a reduction of 55.4 Mt CO2 eq., corresponding to 11% emissions reductions 

from the baseline. The projection for Scope 3 FLAG emissions of 90.8 Mt CO2 eq. emitted by 2050, 

which is 29% less than the Scope 3 FLAG Net Zero target set for the sector. 

 

Figure 7: Contribution of the modelled interventions to Scope 3 non-FLAG baseline year emissions and their 
progression towards the Net Zero Target. 

 

Figure 7 presents the contribution of interventions applied to non-FLAG Scope 3 emissions, which 

relates to packaging and distribution. Where we see the biggest emissions reduction impact is 

through decarbonising the distribution stage. By implementing interventions outlined in the sector’s 

decarbonisation roadmap for 205092, we estimate a 35% reduction in GHG emissions (approx. 36.9 

Mt CO2 eq.). Key five solution areas are explored in the decarbonisation of logistics: management 

of negative impacts caused by demand growth of freight transport; smart use of transport modes; 

optimisation of maximisation of use of transport fleet; deployment of energy efficient fleets and 

assets; and use of low emissions energy sources including biofuels as well as renewable energy93. 

Decarbonising the glass manufacturing industry is crucial for long-term success, with a primary 

focus on transitioning to low-carbon energy sources to replace natural gas combustion and on using 

more recycled glass94. This contributes to a 27.2Mt CO2 eq. reduction, which represents 26% from 

 
90 Julia Bognar and Krystyna Springer, “The LULUCF Regulation & Forest Monitoring,” (Institute for European Environmental Policy, 
2023), accessed 5 March 2025, https://ieep.eu/wp-content/uploads/2023/06/LULUCF-Regulation-Forest-Monitoring-IEEP-2023.pdf 

91 European Environment Agency, “Handbook on the updated LULUCF Regulation EU 2018/841,” (European Environment Agency, 2024), 
updated 13 May 2024, https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/reports/handbook-on-the-
update-lulucf-regulation-v2 

92 Sophie Punte, Lori Tavasszy, Alain Baeyens and Fernando Liesa, “A Framework and Process for the Development of a Roadmap 
Towards Zero Emissions Logistics 2050,” (Alliance for Logistics Innovation through Collaboration in Europe (ALICE), 2019), 10 December 
2019, https://www.etp-logistics.eu/wp-content/uploads/2019/12/Alice-Zero-Emissions-Logistics-2050-Roadmap-WEB.pdf 

93 Ibid. 

94 European Container Glass Federation (FEVE), “One destination, multiple pathways: How the European container glass industry is 
decarbonising glassmaking,” (FEVE, 2024), accessed 5 March 2025, https://feve.org/wp-content/uploads/2024/10/FEVE-
Decarbonisation-Report-2024.pdf 

https://ieep.eu/wp-content/uploads/2023/06/LULUCF-Regulation-Forest-Monitoring-IEEP-2023.pdf
https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/reports/handbook-on-the-update-lulucf-regulation-v2
https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/reports/handbook-on-the-update-lulucf-regulation-v2
https://www.etp-logistics.eu/wp-content/uploads/2019/12/Alice-Zero-Emissions-Logistics-2050-Roadmap-WEB.pdf
https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
https://feve.org/wp-content/uploads/2024/10/FEVE-Decarbonisation-Report-2024.pdf
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the baseline emissions. Finally, achieving Net Zero in plastic production results in a reduction of 

18% from the baseline emissions. The latter can be achieved via a combination of measures 

encompassing the use of low carbon energy sources and circular feedstock for plastic 

manufacturing, and effective recycling and reuse95. 

 

Figure 8: Contribution of the modelled interventions to Scope 1 & 2 baseline year 
emissions and their progression towards the Net Zero Target. 

 

 

Figure 8 shows that the interventions with the greatest contribution to Scope 1 & 2 decarbonisation 

are the electrification of 60% of the energy used for heat and grid decarbonisation. These 

interventions contribute to 44% and 33% reductions of Scope 1 & 2 emissions compared to the 

baseline, respectively. 

The successful implementation of the interventions described in Table 15 allows for an 84% 

reduction from the 2020 baseline emissions covered by the SBTi Net Zero target, and an 85% 

reduction of overall baseline emissions by 2050, 29.8% lower than the minimum emissions 

estimated to meet the SBTi Net Zero target, which is 146.2 MtCO2eq. When looking at Scope 3, for 

FLAG emissions, agroforestry and reduced deforestation are the interventions with the greatest 

positive impact. For non-FLAG Scope 3 emissions is the decarbonisation of the distribution stage 

and of glass manufacturing are interventions with the greatest contribution to reducing baseline 

emissions. Finally, for Scope 1 & 2 the electrification of 60% of the energy used for heat and grid 

decarbonisation are the interventions that contribute the most towards the Net Zero target by 2050. 

As explored in Chapter 2, there are significant barriers that limit the uptake of some of these 

interventions. Realistically, GHG emissions reduction outcomes can be achieved only when 

obstacles are effectively overcome. The following chapter explores considerations around policy, 

regulation, financial incentives and buy in from end users that can create an enabling and action-

oriented environment for decarbonisation interventions to be implemented by the EU food and drink 

sector. 

  

 
95 Plastics Europe, “The Plastics Transition,” (Plastics Europe, 2023), accessed 5 March 2025, https://plasticseurope.org/wp-
content/uploads/2024/09/2310838_RoadmapCopyChange_110924.pdf 
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Chapter 4:  

An action plan for policy 
Emphasis so far has been on the specific actions required to meet Net Zero targets for the EU food 

and drink sector, putting the spotlight on the highest emitting areas and assessing which 

interventions will drive the biggest reductions. However, little will be achieved without considering 

the context in which to implement these interventions. We need to bring attention to the host of 

interconnected levers that can play a major role in enabling the practical adoption of 

decarbonisation interventions by creating the right environment for the sector to achieve its Net Zero 

targets whilst also enhancing competitiveness. Whilst the levers in this chapter are not exhaustive, 

they will focus on some of the most important recommendations around the evolution of policy, 

incentives, and cohesive action with the aim of accelerating the adoption and scale of these 

interventions and delivering the Net Zero transition in a way that is practical for the entire agri-food 

value chain. 

To deliver practical change, the food and drink sector ultimately requires one holistic and coherent 

food strategy focused on standardised, achievable climate targets, to be reached collectively across 

the value chain. The strategy must address sector-specific challenges and work to overcome them, 

such as ensuring overarching policies acknowledge the complexity of the sector and recognise the 

distinct needs of different industry groups, the diverse set of emissions drivers, and the intricate 

nature of the necessary interventions, whilst still championing the interconnectedness between 

Member States.   

Europe has the strongest environmental protection regime in the world, and it has set the most 

ambitious, legally binding decarbonisation targets globally.96 However, decarbonisation and sector 

policy too often operate in silos and more work must be done to improve cohesive action and 

harmonised measurements of success. For instance, the EU has a legally binding climate neutrality 

target by 2050, however the instruments selected in the national CAP Strategic Plans are expected 

to deliver only a marginal reduction of agricultural emissions. A holistic, sector-wide strategy will be 

needed to ensure policies deliver integrated and practical decarbonisation that also looks at the 

planetary, public and economic benefits of Net Zero in the broader sense, along with sector 

guidance that is easy to understand, measure and can be delivered in a harmonised way. This will 

mean a higher likelihood of early adoption and more impactful longer-term application of key 

interventions. 

This chapter presents a clear and actionable plan for EU policymakers to accelerate the transition to 

Net Zero. It is structured around four core pillars: transforming agricultural land use and inputs, 

decarbonising agricultural production and the circular bioeconomy, greening the fertiliser industry 

and accelerating the clean energy transition in food and drink processing. The recommendations 

within these pillars are designed to be integrated into existing and forthcoming EU legislative 

frameworks, providing the long-term certainty required to unlock private investment and drive 

systemic change. 

Achieving these goals requires a coherent policy framework that resolves critical inconsistencies 

between agricultural, climate, and industrial regulations. Key actions include reforming the CAP to 

reward verified environmental outcomes, following the new guidelines of the revised Nitrates 

Directive to unlock the circular bioeconomy, fast-tracking innovation in methane reduction, and 

leveraging the EU Emissions Trading System (ETS) to fund the clean energy transition in 

 
96 European Commission, “European Climate Law,” (European Commission, no date), accesses 05 March 2025, 
https://climate.ec.europa.eu/eu-action/european-climate-law_en 

https://climate.ec.europa.eu/eu-action/european-climate-law_en
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manufacturing. By implementing these targeted measures, the EU can create an enabling 

environment for its food and drink industry to thrive in a climate-neutral future, ensuring a just 

transition for all actors, particularly the small and medium-sized enterprises (SMEs) that form the 

backbone of the sector. 

Table 16: Key Policy Levers and Targeted Actions for Decarbonisation 

Decarbonisation 

Pillar 

Key Intervention 

Area(s) 

Primary Policy 

Instrument(s) 

Top-Line Recommendation(s) 

1. Agricultural Land 

Use & Inputs 

Nutrient 

Management & 

Soil Health 

Common Agricultural 

Policy (CAP); Nitrates 

Directive; Soil Monitoring 

and Resilience Directive 

Revise CAP eco-schemes to reward verified 

improvements in Nitrogen Use Efficiency 

(NUE) and soil organic carbon. 

Land Use & 

Carbon 

Sequestration 

Carbon Removal 

Certification Framework 

(CRCF); EU Deforestation 

Regulation (EUDR) 

Establish dedicated CAP funding streams for 

the adoption of CRCF-certified agroforestry 

and peatland rewetting. 

2. Agricultural 

Production 

Manure 

Management & 

Circularity 

Nitrates Directive; 

REPowerEU 

Ensure adherence to the updated Nitrates 

Directive to catalyse the uptake of REcovered 

Nitrogen from manURE (RENURE) products 

as an alternative to mineral fertilisers. 

Enteric Methane Feed Additive Regulation Fast-track the regulatory approval process for 

proven methane-inhibiting feed additives. 

3. Fertiliser 

Manufacturing 

Fertiliser 

Manufacturing 

EU Emissions Trading 

System (ETS); Renewable 

Energy Directive 

Deploy Carbon Contracts for Difference 

(CfDs) funded by ETS revenues to de-risk 

capital expenditure in green ammonia 

production. 

4. Food & Drink 

Manufacturing 

Energy Use in 

Processing 

Clean Industrial Deal; EU 

ETS 

Mandate the use of ETS Innovation Fund 

revenues to support the electrification of low- 

and medium-temperature industrial heat. 

Pillar 1: Transforming agricultural 
land use and inputs 
The foundation of the food system is the land itself. Emissions from this stage are dominated by 

land use practices that determine whether agricultural landscapes act as a carbon source or sink, 

for example application of nitrogen fertilisers, deforestation, grassland conversion and livestock 

management and relevant mitigation strategies such as agroforestry and regenerative agriculture. 

Policy interventions in this pillar must therefore focus on incentivising a fundamental shift towards 

more sustainable and regenerative practices that enhance soil health, optimise nutrient use, and 

harness the power of ecosystems to sequester carbon. This requires a true food systems approach, 

recognising the food and drink industry not just as a downstream actor but as an integral partner in 

driving and helping to finance the agricultural transition.97 

1.1 Driving nutrient efficiency and soil health 

through the CAP Reform 
The overuse and inefficient application of nitrogen fertilisers is a primary source of GHG emissions 

and a leading cause of water pollution from nitrate leaching.2 The EU’s policy architecture to 

address this, primarily the Common Agricultural Policy (CAP) and the Nitrates Directive, possesses 

 
97 FoodDrinkEurope, “FoodDrinkEurope’s expectations for the EU Vision for Agriculture & Food”, (FoodDrinkEurope, 10/02/2025), 
accessed 7 May 2025, https://www.fooddrinkeurope.eu/resource/fooddrinkeuropes-expectations-for-the-eu-vision-for-agriculture-
food/#:~:text=The%20Vision%20should%20embrace%20policies,level%20of%20the%20value%20chain 

https://www.fooddrinkeurope.eu/resource/fooddrinkeuropes-expectations-for-the-eu-vision-for-agriculture-food/%23:~:text=The%20Vision%20should%20embrace%20policies,level%20of%20the%20value%20chain
https://www.fooddrinkeurope.eu/resource/fooddrinkeuropes-expectations-for-the-eu-vision-for-agriculture-food/%23:~:text=The%20Vision%20should%20embrace%20policies,level%20of%20the%20value%20chain
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the necessary tools but requires significant refinement to drive change at the required scale and 

pace. The CAP 2023-2027 framework, with its key objectives of climate change mitigation and 

efficient natural resource management, already allocates substantial funding to environmental and 

climate measures, with nearly €98 billion expected to be dedicated to practices that go beyond 

mandatory conditionality.3 However, the effectiveness of this spending is constrained by an 

incentive structure that often rewards practices rather than verified performance. 

A critical flaw in the current system is that financial support, particularly through the voluntary eco-

schemes designed by Member States, tends to be allocated for undertaking specific actions, such 

as planting a cover crop, without necessarily verifying the environmental outcome, such as a 

measured reduction in nitrogen loss or an increase in soil carbon.98 This approach risks funding 

activities without guaranteeing progress, representing a mismatch between the CAP’s vast financial 

power and its climate ambition. A more effective model, aligning with the CAP’s recent emphasis on 

performance and results, would shift the focus of support and incentives for tangible, measured 

improvements.99 To unlock the necessary private investment from the food and drink industry to 

complement public funds, this policy framework must provide long-term predictability and stability.100 

Recommendations: 

• Deliver an industry action plan: To address the significant financing gap in the transition, 

the EU should establish a dedicated Food and Drink Industry Action Plan.101 This strategy 

must go beyond the farm gate and unlock both public and private capital for the entire value 

chain. It should aim to secure significant funding for scaling up sustainable agriculture, 

addressing the industry’s Scope 3 emissions, and supporting the necessary digital and 

physical infrastructure. 

• Revise CAP  trategic Plans to prioritise outcome-based payments: EU policymakers 

should issue clear guidance for Member States to amend their CAP Strategic Plans, shifting 

a greater share of eco-scheme and rural development funding towards outcome-based 

payments. This model would reward farmers for achieving and verifying specific targets, 

such as a 15% improvement in Nitrogen Use Efficiency (NUE) or a quantified increase in soil 

organic carbon over a defined period. This approach creates a powerful incentive for 

innovation and efficiency at the farm level, ensuring public funds deliver maximum 

environmental return. 

• De-risk the transition with targeted financial instruments: Regenerative, low-input 

agricultural systems are highly productive, resilient and proven to deliver stable yields in the 

long run102. Nevertheless, converting to such systems requires a transition period which 

involves financial risks for farmers, including a potential temporary drop in yield and the need 

for new equipment. The EU must create a comprehensive financial support package by 

redirecting CAP funds and leveraging the European Investment Bank (EIB). This should 

include low-interest loans for precision farming technologies, public-private insurance 

schemes to cover transition-related yield loss, and direct grants to cover the cost of 

 
98 European Commission, “Nitrates”, (European Commission, no date), accessed 7 May 2025, 
https://environment.ec.europa.eu/topics/water/nitrates_en 

99 European Parliamentary Research Service, “Environment and the common agricultural policy”, “European Parliamentary Research 
Service, July 2024), July 2024,https://wp.table.media/wp-content/uploads/2024/07/15143810/EPRS_BRI2024762360_EN.pdf 

100 FoodDrinkEurope, “FoodDrinkEurope’s expectations for the EU Vision for Agriculture & Food”, (FoodDrinkEurope, 10/02/2025), 
accessed 7 May 2025, https://www.fooddrinkeurope.eu/resource/fooddrinkeuropes-expectations-for-the-eu-vision-for-agriculture-
food/#:~:text=The%20Vision%20should%20embrace%20policies,level%20of%20the%20value%20chain 

101 Ibid. 

102 European Alliance for Regenerative Agriculture (EARA), Farmer-led Research on Europe’s Full Productivity (2025), accessed 2 
February 2026, https://eara.farm/wp-content/uploads/EARA_Farmer-led-Research-on-Europes-Full-Productivity_2025_06_03.pdf 
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monitoring, reporting, and verification (MRV) for soil health and nutrient efficiency metrics, a 

key barrier to the adoption of outcome-based schemes. Creating a more favourable 

environment for private investors is also crucial, increasing access to wider financing 

opportunities. Blended finance vehicles are one way of achieving this, bringing together 

funding sources from both private and public sectors, to share and reduce risk. Success, 

however, would rely on a clear, common purpose, effective coordination of stakeholders as 

well as a robust returns structure. 

• Fund critical R&D for low-input systems: A significant research gap exists concerning 

crop varieties adapted to regenerative agricultural systems. Current high-yielding varieties 

have been optimised for conventional farming with high chemical inputs and often perform 

poorly in systems that rely on enhanced soil biology.103 Horizon Europe funding should be 

directed towards a dedicated mission to develop and mainstream new crop varieties bred 

specifically for performance in low-input, high-biodiversity farming environments. 

1.2 Scaling carbon farming and 

deforestation-free supply chains 
Beyond reducing emissions from inputs, agricultural land offers a significant opportunity to remove 

carbon dioxide actively from the atmosphere and store it in soils and biomass. Realising this 

potential requires robust frameworks for both incentivising carbon sequestration on EU farms and 

ensuring that the products consumed within the EU do not drive deforestation elsewhere. The EU 

has recently put two cornerstone policies in place to address this: the Carbon Removal Certification 

Framework (CRCF) and the EU Deforestation Regulation (EUDR). 

The CRCF, adopted in late 2024, establishes the first EU-wide voluntary framework to certify high-

quality carbon removals, covering activities like carbon farming (e.g., agroforestry, peatland 

rewetting) and carbon storage in products.104 By setting clear quality criteria for quantification, 

additionality, long-term storage, and sustainability (the “QU.A.L.ITY” criteria), the framework aims to 

build trust and facilitate investment in credible carbon removal activities.105 The EUDR, meanwhile, 

prohibits the placing of key commodities, including cattle, soy, palm oil, coffee, and cocoa, on the 

EU market unless they are proven to be deforestation-free, produced in line with local laws, and 

covered by a rigorous due diligence statement.106 

Together, these regulations create a powerful synergy. The EUDR demands unprecedented 

transparency in supply chains, while the CRCF provides a mechanism to certify and reward positive 

climate action on the land. However, their successful implementation hinges on addressing the 

significant administrative and technological burden they place on operators. Both regulations require 

sophisticated data collection, geolocation down to the “plot of land,” and robust MRV systems.107 

While large corporations may have the resources to comply, there is a substantial risk that SMEs 

and smallholder farmers, who are essential to the diversity and resilience of the food system, could 

be excluded without targeted support. This would not only consolidate supply chains but also run 

 
103 Lammerts van Bueren, E.T., S.S. Jones, L. Tamm, K.M. Murphy, J.R. Myers, C. Leifert, and M.M. Messmer. “The Need to Breed Crop 
Varieties Suitable for Organic Farming, Using Wheat, Tomato and Broccoli as Examples: A Review.” NJAS Wageningen Journal of Life 
Sciences 58, no. 3-4 (2011): 193-205. https://doi.org/10.1016/j.njas.2010.04.001 

104 European Commission, “Carbon Removals and Carbon Farming”, (European Commission, no date), accessed 7 May 2025 
https://climate.ec.europa.eu/eu-action/carbon-removals-and-carbon-farming_en 

105 Ibid. 

106 Florencia Sarmiento, “Unpacking the European Union Deforestation Regulation: An overview of the requirements for operators and 
small and medium-sized”, (International Institute for Sustainable Development, April 2025), https://www.iisd.org/system/files/2025-
04/unpacking-european-union-deforestation-regulation.pdf 

107 EUDR FAQ 4th Iteration, accessed, 7 May 2025 Circabc 
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counter to the CAP’s objective of strengthening the socio-economic fabric of rural areas.108 For 

regulations such as the EUDR, there is a risk of shifting import of high-risk products to countries with 

looser deforestation regulation. To deliver lasting impact, collaboration with commodity-producing 

countries to mitigate the rooted issues of deforestation are needed. Diplomatic efforts should focus 

on addressing the systemic drivers of deforestation rather than shifting the burden of the impact 

elsewhere. 

Recommendations: 

• Connect the CRCF with the CAP: To create a powerful financial incentive for carbon 

farming, Member States should be encouraged to dedicate a portion of future CAP funding 

to outcome-based activities and high-integrity carbon removal practices certified under the 

CRCF. This would provide a direct and reliable public revenue stream for farmers 

undertaking high-integrity carbon removal activities like agroforestry, which is already 

recognised and supported under the CAP. Funding should cover both establishment costs 

and provide an annual premium to compensate for land-use changes or temporary yield 

impacts. 

• Establish a “Food and Forest” carbon market: Policy should guide the use of agricultural 

carbon credits to prioritise “insetting” within the agrifood value chain. This means 

encouraging all actors along the food value chain, including input providers and food and 

drink companies to invest more in carbon removal projects retained within their own supply 

chains to meet their climate targets, with the incentive to unlock more value across climate, 

supply chain resilience and brand integrity. This approach strengthens the sector’s own 

decarbonisation efforts and mitigates the risk of greenwashing. 

•  trengthen EUDR implementation with targeted support: Ensure Member State 

authorities are fully resourced to enforce the EUDR’s provisions. Simultaneously, use the 

CAP rural development funds and other EU instruments to provide financial and technical 

assistance to smallholder farmers and SMEs, both within and outside the EU. This support is 

crucial for helping them adopt the necessary digital tools and data management systems to 

meet the regulation’s stringent traceability and due diligence requirements. 

• Invest in digital monitoring tools: Allocate Horizon Europe and Digital Europe Programme 

funds to the development and deployment of affordable, user-friendly digital platforms. 

Leveraging satellite data from Copernicus and other remote sensing technologies can 

dramatically lower the cost of monitoring for both EUDR compliance and CRCF verification, 

making these frameworks more accessible to all operators. 

Pillar 2: Decarbonising agricultural production 

and the circular bioeconomy 
Livestock production is a cornerstone of European agriculture but also a primary source of GHG 

emissions, particularly methane (CH4) from enteric fermentation and both methane and nitrous 

oxide from manure management.109 This pillar focuses on transforming these challenges into 

opportunities by deploying technologies that mitigate emissions directly at the source and by 

 
108 European Commission, “Key policy objectives of the CAP 2023-27”, (European Commission, no date), accessed 7 May 2025, 
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109 European Environment Agency (EEA), “Methane, climate change and air quality in Europe: exploring the connections”, (EEA, 27 Feb 
2025), last updated Feb 2025, https://www.eea.europa.eu/en/analysis/publications/methane-climate-change-and-air-quality-in-europe-
exploring-the-connections#:~:text=The%20agricultural%20sector%20is%20the,(ETC%20CME%2C%202021). 
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creating a circular bioeconomy where agricultural “waste” is valorised as a key resource for clean 

energy and sustainable fertilisers. 

2.1 Unlocking the value of manure through regulatory 

reform and investment 
Manure is simultaneously a management challenge and a valuable, underused resource. If left 

untreated, it releases significant GHG emissions. However, when processed through anaerobic 

digestion (AD), it can become a cornerstone of the circular bioeconomy, producing renewable 

biogas and a nutrient-rich biofertiliser known as digestate.110 This aligns perfectly with the EU’s 

strategic objectives under the REPowerEU plan, which calls for scaling up sustainable biomethane 

production to 35 billion cubic meters by 2030 to enhance energy security and reduce dependence 

on imported fossil fuels.111 

The digestate can be further processed into high-value products known as RENURE (REcovered 

Nitrogen from manURE). Scientific assessment by the Commission’s Joint Research Centre (JRC) 

has confirmed that RENURE products can have a nutrient profile and agronomic efficiency 

comparable to synthetic mineral fertilisers, with a lower risk of nitrate leaching than unprocessed 

manure.112 This makes them a prime candidate to replace fossil-fuel-based fertilisers, improving the 

EU’s nutrient autonomy.113 

Despite this clear strategic alignment, the 1991 Nitrates Directive – which was designed to limit water 

pollution - was placing a strict cap on the application of nitrogen from livestock manure (170 kg 

N/ha/year in Nitrate Vulnerable Zones), severely hampering progress.114 The recent approval and 

publication of amendments to this Directive recognise the value of RENURE products allowing their 

utilisation effectively as fertilisers. This enhances the business case for farmers to invest in AD 

technology and directly supports the achievement of the EU's own REPowerEU targets.  

 

Recommendations: 

• Ensure adherence to the updated Nitrates Directive to catalyse the uptake of RENURE 

as an alternative to mineral fertilisers: This is a significant policy development that can 

contribute to advancing a more circular agricultural economy. In 2026, the European 

Commission adopted an amendment to the Nitrates Directive enabling Member States, 

under specific conditions, to authorise the use of certain processed manure-based fertilisers 

(RENURE) above the standard limit of 170 kg nitrogen per hectare per year applicable to 

manure. This recognises that, when meeting defined technical and environmental criteria, 

these materials can perform similarly to chemical fertilisers. The amended framework 

provides legal clarity and establishes the basis for RENURE to partially substitute mineral 

fertilisers, while requiring strict safeguards, including quality standards, monitoring 

 
110 Yvonne Nleya, Brent Young, Eeman Nooraee, and Saeid Baroutian, “Opportunities and Challenges for Anaerobic Digestion of Farm 
Dairy Effluent,” ChemBioEng Reviews 10, no. 6 (2023): 924-40, https://doi.org/10.1002/cben.202300021 

111 Biomethane - Energy - European Commission, https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/biomethane_en 

112 Wrzaszcz, Wioletta, and Jolanta Sobierajewska. 2023. “Renure-Processed Natural Fertilizers: Selected Environmental, Production-
Economic Issues.” Roczniki (Annals), Polish Association of Agricultural Economists and Agribusiness (SERiA) 2023 (3). DOI: 
10.22004/ag.econ.340049 

113 Wageningen University and Research, “Input to the EU consultation for the evaluation of the Nitrates Directive - A scientific response 
from a Dutch perspective”, (Wageningen University and Research, no date), accessed 7 May 2025, 
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114 European Commission, “Nitrates”, (European Commission, no date), accessed 7 May 2025, 
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obligations, and compliance with the principle of balanced fertilisation. It is therefore 

essential that Member States implement these provisions coherently and effectively, 

ensuring appropriate controls while enabling farmers to benefit from these high-value 

products. A consistent approach will support nutrient circularity, reduce exposure to volatile 

mineral fertiliser markets, and contribute to the EU’s objectives on sustainability and 

strategic autonomy. 

•  treamline permitting and support for on-farm biogas: The high capital expenditure for 

AD systems is a major barrier for farmers, especially SMEs. A dedicated support package 

should be created, combining CAPEX subsidies through CAP rural development funds with 

blended finance models from the EIB. In parallel, a simplified, fast-track permitting process 

for on-farm AD installations should be established at the Member State level, providing clear 

guidance on best practices to address local concerns, such as odour. 

• Harmonise end-of-waste status for digestate: Following the precedent set by Portugal 115, 

the Commission should issue guidance encouraging all Member States to establish clear 

and harmonised “end-of-waste” criteria for high-quality digestate. Classifying digestate as a 

product rather than a waste removes significant bureaucratic hurdles and costs related to 

transport and application, improving its marketability and public perception as a valuable 

biofertiliser. 

2.2 Mitigating enteric methane through accelerated 

innovation and protein diversification 
Enteric methane emissions from ruminant livestock represent the single largest source of GHG 

emissions from the agricultural sector and a major contributor to the EU’s overall methane 

footprint.116 Addressing these emissions is essential for meeting the EU’s commitments under the 

Global Methane Pledge.117 Technology offers two powerful and complementary pathways for 

mitigation: novel feed additives that directly inhibit methane production in the rumen, and insect 

feed. Additionally, a comprehensive strategy could benefit from the inclusion of protein 

diversification and sustainable dietary patterns to complement supply-side measures. Accounting 

for these shifts, and any positive co-benefits for land use change, will allow to address the 

emissions challenge holistically118. 

Feed additives, such as 3-nitrooxypropanol (3-NOP), have been scientifically proven to reduce 

enteric methane emissions by an average of 30% and have received regulatory approval from the 

European Food Safety Authority (EFSA) for use in dairy cows.119 However, their uptake is hindered 

by cost, the lengthy regulatory approval process for new products or applications, and a lack of 

farmer incentives.120 

 
115 Karina Navarro, “Portugal paves the way: digestate no longer a waste - a turning point for EU biogas?” World Biogas Association 18 
June 2025), accessed 7 May 2025, https://www.worldbiogasassociation.org/portugal-paves-the-way-digestate-no-longer-a-waste-a-
turning-point-for-eu-biogas/ 

116 European Environment Agency, “Methane emissions in the EU: the key to immediate action on climate change”, European 
Environment Agency 30 Nov 2022, Last updated Nov 2022, https://www.eea.europa.eu/en/analysis/publications/methane-emissions-in-
the-eu-the-key-to-immediate-action-on-climate-change 
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118 EIT Food, “Aleph Farms: Cultivating a solution to climate change and food insecurity,” (EIT Food, no date), accessed 7 May 2025, 
https://www.eitfood.eu/impact-stories/aleph-farms-cultivating-a-solution-to-climate-change-and-food-insecurity 
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February 2022), accessed 7 May 2025, https://our-company.dsm-firmenich.com/en/our-company/news/press-releases/legacy-
archive/2022/dsm-receives-eu-approval-Bovaer.html 
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Recommendations: 

• Fast-Track regulatory approval for proven feed additives: The EU’s rigorous feed 

additive approval process, while essential for safety, can take several years post-

submission.121 A “green channel” should be established within the EFSA and Commission 

authorisation process to fast-track the approval of additives that have already demonstrated 

safety and efficacy in robust trials. This process must be harmonised across all Member 

States to avoid market fragmentation and ensure widespread access for farmers. 

• Incentivise farmer uptake of additives and low-emission feed: The cost of additives is a 

primary barrier to adoption.122 Policymakers could use CAP eco-schemes to provide direct 

financial support to farmers for the use of approved methane-reducing additives and other 

strategies like incorporating insect-based proteins or specific lipids into feed. This could be 

structured as a per-animal payment or integrated into carbon farming schemes under the 

CRCF, rewarding verified emission reductions. 

• Promote protein diversification and support sustainable dietary patterns: Alongside 

technological solutions, policies aiming at expanding diversity of protein sources in diets are 

crucial. Policymakers should support a shift towards more sustainable dietary patterns that 

are less reliant on high-emission food sources.123 This includes funding public information 

campaigns on balanced and sustainable diets, revising public procurement guidelines to 

favour a wider array of protein sources, and creating an enabling regulatory framework for 

innovative products. Increasing demand for high protein crops such as legumes can also 

create additional market opportunities for farmers. With greater demand for these crops 

comes a greater incentive for farmers to include these traditionally low value crops into 

rotation. Thanks to their beneficial effects on soil health, this would be a win - win solution in 

the roadmap to Net Zero. This approach must be nuanced however to avoid unintended 

consequences, assessing overall dietary impacts rather than focusing narrowly on single 

food items.124 

• Fund consumer and farmer awareness campaigns: Proactive communication is needed 

to build trust and acceptance for new technologies as well as to promote more balanced and 

sustainable diets. Publicly funded campaigns should be launched to inform consumers and 

farmers about the safety and environmental benefits of approved feed additives and at the 

same time to highlight the benefits of protein diversification. This can create market pull for 

low-methane dairy and meat products, further incentivising farmer adoption, as well as 

promoting the consumption of more plant-based protein as part of a healthy and balanced 

diet. 

 

 
121 Mike Dickinson, “Establishing Safety for Novel Methane-Reduction Feed Additives”, (Exponent, 16 January 2025), accessed 7 May 
2025, https://www.exponent.com/article/establishing-safety-novel-methane-reduction-feed-additives 
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steps 
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Pillar 3. Greening the fertiliser industry with clean 
energy and carbon pricing 
The industrial upstream segment of the food and drink value chain, encompassing fertiliser 

production and application, is a major energy user and a significant source of Scope 1 and 2 

emissions. Decarbonisation in this pillar hinges on transforming the production of key inputs like 

fertiliser to run on clean energy. This requires a robust industrial policy, such as the EU’s Clean 

Industrial Deal, to provide the necessary support and investment certainty.125 

The production of conventional nitrogen fertiliser is inextricably linked to fossil fuels. The Haber-

Bosch process, which synthesises ammonia (NH3), the primary building block of nitrogen fertilisers, 

uses hydrogen derived from natural gas via steam methane reforming (SMR). This process is 

responsible for approximately 1.8% of global CO2 emissions.126 The pathway to decarbonisation 

involves replacing this “grey” hydrogen with “green” hydrogen, produced through water electrolysis 

powered by renewable electricity. While technologically feasible, the transition to low-carbon 

ammonia faces a classic “chicken-and-egg” dilemma. The high capital cost of new plants, coupled 

with the currently higher cost of green and blue hydrogen compared to grey, creates a significant 

investment risk for manufacturers.127 They are hesitant to commit billions in capital without a 

guaranteed market and a clear, long-term price advantage over incumbents. Simultaneously, 

farmers and food companies are reluctant to commit to purchasing more expensive low-carbon 

fertilisers without a secure supply and a policy framework that rewards them for doing so. Policy 

must therefore intervene to break this deadlock by de-risking investment on the supply side while 

simultaneously stimulating demand, as envisioned by the Clean Industrial Deal.128 

Recommendations: 

• Deploy Carbon Contracts for Difference (CfDs) to de-risk investment: The EU should 

use revenues generated by the EU Emissions Trading System (ETS) and dedicated funding 

under the Clean Industrial Deal to establish a robust CfD scheme for green and blue 

ammonia and other low-carbon fertiliser producers. CfDs provide investors with a 

guaranteed price for the carbon they abate, shielding them from the volatility of the ETS 

market and providing the long-term revenue certainty needed to secure financing for large-

scale capital projects. 

• Ensure access to affordable renewable energy: The economic viability of green ammonia 

is critically dependent on the price of electricity. Policymakers must facilitate the creation of 

long-term Power Purchase Agreements (PPAs) between green hydrogen/ammonia 

producers and large-scale renewable energy projects. This can be supported by accelerating 

permitting for both the industrial plants and the associated renewable generation capacity 

needed to power them. 

• Create market pull for low-carbon fertilisers: Stimulate demand by creating financial 

incentives for farmers, through CAP eco-schemes, to use certified low-carbon fertilisers. 

Further support the development of clear, verifiable eco-labels that allow food brands to 
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https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en 

126 Royal Society, “Ammonia: zero-carbon fertiliser, fuel and energy store”, (Royal Society, no date), accessed 25 June 2025, 
https://royalsociety.org/news-resources/projects/low-carbon-energy-programme/green-ammonia/ 

127 Yara, “Yara’s recommendations for the 2024-2029 European Mandate”, (Yara, no date), accessed 7 May 2025, 
https://www.yara.com/siteassets/sustainability/position-papers/taking-the-european-green-deal-to-the-next-level.pdf 

128 European Commission, “Clean Industrial Deal”, (European Commission, no date), accessed 7 May 2025, 
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en 

https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en
https://royalsociety.org/news-resources/projects/low-carbon-energy-programme/green-ammonia/
https://www.yara.com/siteassets/sustainability/position-papers/taking-the-european-green-deal-to-the-next-level.pdf
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en


A Net-Zero pathway for the EU food and drink sector Sustainable Performance, Activated 

 

49 
 

communicate the use of climate-friendly farming inputs to consumers, creating a virtuous 

cycle of demand. 

Pillar 4. Accelerating the clean energy transition 

in food processing 
The majority of direct (Scope 1) GHG emissions from food and drink manufacturing facilities stem 

from the combustion of fossil fuels, primarily natural gas, to generate process heat for cooking, 

drying, pasteurising, and sterilising.129 A key strategy for decarbonisation is the deployment of a 

portfolio of clean heat technologies. A significant advantage for the sector is that a large share of 

this heat demand, up to 37% according to some analyses, is for low- and medium-temperature 

processes (below 200°C).130 This temperature range is readily achievable with mature and highly 

efficient electrification technologies, particularly industrial-scale heat pumps, typically for 

temperatures below 160°C, which can be two to four times more efficient than conventional 

boilers.131 For higher-temperature needs, electric boilers can be used or, sustainable biomass and 

biogas, sourced from agricultural residues and waste streams in line with strict sustainability criteria, 

offer a viable low-carbon alternative.132 The primary barriers to widespread adoption are not only 

technological but also economic and logistical: high upfront capital costs, energy prices that are 

often uncompetitive with gas due to taxes and levies, and administrative delays in securing 

adequate grid connections or fuel supply chains.133 

Recommendations: 

• Target ET  Innovation Fund for clean heat technologies: The EU ETS Innovation Fund 

is a key tool for funding the demonstration of innovative low-carbon technologies.134 A 

significant portion of this fund should be explicitly ring-fenced to support the deployment of 

mature clean heat technologies in the food and drink sector. This should provide CAPEX 

grants and subsidies for the installation of industrial heat pumps and electric boilers, as well 

as for projects using sustainable biomass and biogas, with a particular focus on supporting 

SMEs that lack the capital for such investments. 

• Promote sustainable biomass and biogas for high-temperature heat: For heat 

requirements above 200°C where direct electrification is challenging, policy should support 

the use of sustainable biomass and biogas. This must be strictly governed by the cascading 

use principle and sustainability criteria outlined in the Renewable Energy Directive (RED) to 

prioritise the use of agricultural and food processing residues and avoid negative impacts on 

land use and biodiversity. 

• Reform energy taxation to favour electrification: The Commission should work with 

Member States to reform national energy taxation and grid levy structures that currently 

 
129 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

130 Ibid. 

131 European Heat Pump Association, “Industrial heat pumps to decarbonise Europe’s industry”, (European Heat Pump Association, 4 
March 2025), accessed 7 May 2025, https://www.ehpa.org/wp-content/uploads/2025/03/20250304-EHPA-Industrial-Heat-pumps-position-
paper81.pdf 

132 IEA Bioenergy, “Implementation of bioenergy in the European Union - 2024 update”, (IEA Bioenergy, December 2024), accessed 7 
May 2025, https://www.ieabioenergy.com/wp-content/uploads/2025/01/CountryReport2024_EU27_final_v2.pdf 

133 Ibid. 

134 European Commission, “About the EU ETS” (European Commission, no date), accessed 7 May 2025, https://climate.ec.europa.eu/eu-
action/eu-emissions-trading-system-eu-ets/about-eu-ets_en 

https://www.ehpa.org/wp-content/uploads/2025/03/20250304-EHPA-Industrial-Heat-pumps-position-paper81.pdf
https://www.ehpa.org/wp-content/uploads/2025/03/20250304-EHPA-Industrial-Heat-pumps-position-paper81.pdf
https://www.ieabioenergy.com/wp-content/uploads/2025/01/CountryReport2024_EU27_final_v2.pdf
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/about-eu-ets_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/about-eu-ets_en
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penalise electricity consumption relative to fossil gas. The objective of the Clean Industrial 

Deal should be to ensure that clean electricity becomes the most economically attractive 

energy source for industry, reflecting its lower societal and environmental cost. 

•  implify and accelerate grid connection and permitting: A major bottleneck for industrial 

electrification is the time and complexity involved in securing grid connections and permits 

for on-site renewable installations. Member States must be required to establish streamlined, 

“one-stop-shop” permitting authorities to accelerate these processes, a key enabler for the 

industrial transition outlined in the Clean Industrial Deal. 

Wider considerations: 
Equal attention needs to be given to supporting infrastructure that is essential to implementing 

policy recommendations effectively. These include: 

Establishing a common approach to primary data collection, due diligence and sustainability 

benchmarking: Improving, simplifying and standardising the types of data collected and the ways 

in which it is assessed and disseminated is vital for the successful and effective implementation of 

decarbonisation interventions. Current data collection methods are very fragmented, with farmers 

working with individual industry partners in silos, often having to deliver the same data to multiple 

partners with little cohesive action. Data is then assessed using different frameworks and standards, 

such as the GHG protocol or SBTi, and cannot be compared accurately. A future strategy must 

prioritise data harmonisation. Emerging regulations, such as the Corporate Sustainability Reporting 

Directive (CSRD) and the EU Deforestation Regulation (EUDR) are examples of those designed to 

drive harmonisation, but whilst the value of these regulations is clear, progress at this level is 

complicated. The EUDR has already been delayed by 12 months, and many companies face 

compliance challenges, including issues of gathering necessary credible data from and coordinating 

with a diverse supply chain in different countries with different local laws and reporting standards135. 

Encouragingly though, the extension of regulatory ‘phasing-in periods’ has significant potential to 

stress-test approaches to simplify and harmonise data collection in way that delivers the intended 

policy outcomes. Harmonising the approach to primary data can also help measure risk, carry out 

more effective economic modelling, and develop the right financial incentives and routes 

(e.g. subsidies). 

To support this effort, working alongside pre-competitive forums such as the World Business 

Council for Sustainable Development (WBCSD), the Consumer Goods Forum (CGF) and 

FoodDrinkEurope is very important, combining research as well as influence over sector alignment 

and policy development. WBCSD’s Agriculture and Food ‘Positive Agriculture’ pathway, its Global 

Framework for Regenerative Agriculture, CGF’s ‘Emissions Reduction’ Accelerator, and 

FoodDrinkEurope ‘Sustainable Food Systems and Climate Change’ policy focus have shared goals, 

ambitions and challenges. Having a more coordinated approach on policy development can improve 

efficiencies and could accelerate pre-competitive alignment and action on Net Zero. These efforts 

should be joined up with other influential actors such as Copa-Cogeca and EuroCommerce to 

ensure alignment along the whole food value chain. 

Developing the skills and talent required to transform the sector: EU policy and public funding 

frameworks already address ways to build knowledge and skills for sustainable best practices to a 

certain extent, such as for cover and companion crops, agroforestry, low/no till and improved 

nutrient management practices. To develop skills further, working groups such as the CAP 

Networks Thematic Group (TG) on Nurturing Skills for a Thriving and Sustainable Agricultural 

Sector support upskilling and reskilling of the EU agricultural workforce as the innovation landscape 

 
135 Prewave, “Navigating the Top CSRD Challenges and How to Overcome Them.” (Prewave, December 12, 2024.), Accessed January 
28 2025, https://www.prewave.com/blog/navigating-csrd-challenges-and-strategies/ 

https://www.prewave.com/blog/navigating-csrd-challenges-and-strategies/
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develops. The Agrifood Ecosystem Pact4Skills has also developed the ‘FIELDS project’ that 

focuses on identifying required skills and skills gaps in the bio-economy sector, the forestry sector, 

sustainability, digitalisation, as well as soft skills and entrepreneurship136. However, given the 

diversity of Net Zero interventions and technologies as well as the variability of commodities, it is 

unrealistic that all skills gaps will be filled through a small number of initiatives. Further work will be 

needed to support skills development at scale. The EU needs to invest in education, especially in 

the youth, to develop interest and skills as a key driver of the green transition. This might include 

strengthening food system awareness in schools to foster interest in agri-food careers, or wider 

information campaigns driven by the food and drink industry. 

Creating the right partnerships to commercialise innovation and technology: This is crucial to 

accelerating the acceptance and commercialisation of technologies, which in turn will improve EU 

competitiveness. Public- private partnerships can be used, amongst other things, to drive 

investments into key innovation areas, test interventions through pilot programmes, build knowledge 

and skills, and document learnings. The Commission sees this as very important, focusing efforts on 

building partnerships, both public-public and public-private, considering new ones and strengthening 

existing ones to improve cooperation, pool resources, skills and infrastructure.137 From a supply 

chain perspective, investing in partnerships between farmers and other supply chain actors is also 

one of the most effective means by which private companies can enable change, working closely 

with producers on the ground to assess their needs and engage directly with them. 

Coordination across the EU is also critical for reducing fragmentation amongst Member States and 

encouraging R&I. Partnerships that include public bodies, industry, research organisations, as well 

as private investors can help pool resources, build collective knowledge, diversify funding, reduce 

risk and expand market reach. The European Clean Hydrogen Partnership is a good example of 

this.138 Furthermore, the value of collaborative cross sector studies, such as ‘incentivising climate 

action for a sustainable and competitive agri-food value chain’ have the potential to align 

approaches better towards EU policy development, create new income opportunities and further 

improve food security, competitiveness and sustainability139. 

There are challenges, though. Academic institutions historically have found it difficult to 

commercialise their intellectual property140, whereas private sector companies do not necessarily 

have the capacity or knowledge to develop early-stage innovation. Perhaps too often, public- private 

partnerships are also commercially restrictive, often limiting collaboration to one organisation 

partnering with one academic institute. Models like Agrimetrics, however, offer an example of how 

we can overcome these challenges. The organisation was created through a collaboration between 

the UK Government, academia and industry partners, part leveraging a £90 million investment from 

Innovate UK. It is now a fully commercial provider of agri-tech innovation across the sector.141 

 
136 European Commission, “Fields”, (European commission, no date), accessed 28 January 2025, https://www.agrifood-
pact4skills.eu/project/fields/ 

137 European Commission. “The future of European competitiveness.” (European Commission, 2024). Updated 9 September 2024. 
https://commission.europa.eu/document/download/97e481fd-2dc3-412d-be4c-f152a8232961_en 

138 Science Business, “Hydrogen Innovation: a European game changer”, (Science Business, 5 Dec 2024), accessed 28 Jan 2025, 
https://sciencebusiness.net/news/hydrogen-innovation-european-game-changer 

139 European Commission, “Incentivising climate action for a sustainable and competitive agri-food value chain”, Event hosted 
https://climate.ec.europa.eu/news-your-voice/events/incentivising-climate-action-sustainable-and-competitive-agri-food-value-chain-2024-
06-19_en 

140 European Patent Office, “The role of European Universities in Patenting and Innovation”, (European Patent Office, October 2024), 
updated October 2024, https://link.epo.org/web/publications/studies/en-the-role-of-european-universities-in-patenting-and-innovation.pdf 

141 UK Government, “A UK strategy for Agricultural Technologies”, (UK Government, July 2013), updated July 2013, 
https://assets.publishing.service.gov.uk/media/5a7c575540f0b6321db388ae/9643-BIS-UK_Agri_Tech_Strategy_Accessible.pdf 
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Conclusion: An integrated policy framework for a 
resilient food future 
The transition to a net-zero food and drink industry by 2050 is a complex but achievable goal. It 

requires a concerted effort from all actors in the value chain, underpinned by a policy framework 

that is coherent, stable, and ambitious. The recommendations outlined in this report provide a clear 

pathway for EU policymakers to create such a framework, addressing the key emissions hotspots 

from farm to factory with targeted, evidence-based interventions. 

Success relies on moving beyond siloed policymaking and embracing an integrated approach. The 

role of policy is to create an environment where the sustainable choice becomes the most logical 

and profitable choice for businesses. This requires providing the long-term regulatory certainty that 

unlocks private investment, supporting innovation from the laboratory to the marketplace, and 

ensuring a just transition that empowers farmers and SMEs to be at the forefront of change. By 

adopting the integrated action plan laid out in this report, the EU can guide its vital food and drink 

industry towards a future that is not only climate-neutral but also more competitive, resilient, and 

secure for generations to come. 
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Chapter 5:  
Conclusion 
This report has analysed the GHG emissions impact of the various lifecycle stages of the EU27 food 

and drink sector from cradle to retail gate in 2020. The total GHG impact of the sector is 697.9Mt 

CO2eq. Primary production is the most impactful stage contributing to Scope 3 emissions 

amounting to 509.39 Mt CO2eq (73% of the total carbon footprint). That is followed by processing 

and manufacturing, which are responsible for Scope 1 and 2 emissions with 84.2 Mt CO2eq (12% of 

the total), then packaging with 62.53 Mt CO2eq (9% of the total), distribution with 36.04 Mt CO2eq 

(5% of the total) and finally waste management with 5.74 Mt CO2eq (1% of the total). 

Enteric fermentation, manure management, land use change, fertiliser manufacturing and use, and 

energy and fuel use are the biggest drivers of GHG emissions, and the analysis has highlighted the 

significance of agriculture and energy as particularly critical areas for unlocking the decarbonisation 

pathway required to deliver Net Zero for this sector. 

Encouragingly, there are many established and emerging decarbonisation interventions that have 

the potential to support the transition. The highest priorities include the targeting of: 

• Fertiliser application – Via cover crops / companion cropping, improved Nitrogen 

Use Efficiency (NUE), organic fertilisers switch. 

• Fertiliser production – Via green ammonia from biomass gasification, green 

ammonia from electrolysis. 

• Land use change – Via agroforestry, supply chain environmental due diligence, 

local community engagement to reduce deforestation. 

• Manure management – Via manure digestors. 

• Enteric fermentation - Via insect feed, protein variety, feed additives. 

• Energy & Fuel use - Via low / no till, on site production and procurement of 

renewable energy; electrification of heat, electric machinery & vehicles, energy 

efficient technologies & equipment, cleaner fuels. 

These interventions have the potential to drive significant decarbonisation in isolation and help drive 

wider systemic value across environmental, societal, economic and geopolitical pillars. However, 

their full potential is realised through their synergies, delivering the greatest impact when 

implemented together. Net Zero Pathway calculations showed that key interventions (see Table 14), 

could achieve an 85% reduction in overall baseline emissions by 2050, which is 29.8% lower than 

the SBTi Net Zero target. 

To enable the interventions’ fullest potential and achieve emission reductions for the Net Zero 

pathway, the right policy framework is needed: we must consider the wider context in which we are 

enacting change and the levers to support this. The report evaluated these across four 

decarbonisation pillars and presented recommendations under key intervention areas. The pillars 

included, transforming agricultural land use and inputs, decarbonising agricultural production and 

the circular bioeconomy, greening the fertiliser industry with clean energy and carbon pricing, and 

accelerating the clean energy transition in food processing. 

Under these four pillars, recommendations focused on the role of finance to enable reform in driving 

nutrient efficiency and better soil health, including the importance of financial incentives to drive 

positive climate action on farms, encouraging financial mechanisms that de-risk the transition, and 
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direct more funding towards under-researched areas. Central to this is the revision of CAP funding 

to prioritise outcome based payments. To help scale carbon farming and deforestation-free supply 

chains, recommendations looked at providing targeted support to Member States to help enforce 

key regulations, such as the EUDR. Support should also be provided to SMEs and farmers to help 

with adoption of tools and management systems necessary for regulatory compliance. 

To decarbonise agricultural production and the circular bioeconomy, focus was given to tackling 

emissions at source. Levers centred on better manure management, advocating for the EU’s 

REPowerEU plan and alignment with updated Nitrates Directive’s guidelines to support uptake of 

RENURE products. Recommendations also explored streamlining permitting and support for on-

farm biogas as well as harmonising “end-of-waste” status for digestate. Further suggestions were 

given to fast-tracking approval for feed additives and encouraging uptake of low-emission feed by 

farmers. More broadly, the report looked at the role of the consumer, supporting protein 

diversification and more sustainable dietary patterns. 

Successful implementation of pillars 3 and 4 relies on better use of and access to clean energy, as 

well as improved technology in clean heat. Achieving these requires de-risking capital investment, 

improving affordability of clean energy and increasing demand. It also requires further innovation 

funding, policy that supports the use of biomass and biogas, a reform in energy taxation and the 

simplification and acceleration of grid connection permitting. Finally, the report also explored wider 

considerations around the need for strong partnerships across both the public and private sectors to 

drive commercial and technological success, a harmonised approach to data collection and more 

focus on developing skills and education within the sector. With these levers in place, the sector is 

far better equipped to deliver on its climate goals and reach Net Zero by 2050. 
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Annexes 

Annex 1:  
Assumptions and Limitations  
for the GHG Baseline 

A1.1. Assumptions for upstream processes 

A1.1.1. Primary production 

Feed 
FEFAC (2021)142 published the production of 150.2 Mt of feed in 2020 and the ingredients of EU 

compound feed industry (Table A1.1). Table A1.2 summarises all the assumptions considered to 

model the feed ingredients. 

Table A1.1: Feed ingredients and composition, based on FEFAC 

Feed ingredients Proportion (%) 

Cereals 52.4% 

Cakes and meals 26.1% 

Co-products from food and bioethanol 12.2% 

Minerals add & vit 3.5% 

Oils & fats 1.7% 

Dried forage 1.6% 

Pulses 1.5% 

Dairy products 0.5% 

Animal meals 0.5% 

 

Table A1.2: Assumptions considered to model feed ingredients 

Feed 

ingredients 

Assumptions / Source Allocation 

Cereals 33.3% wheat, 33.3% barley and 33.3% maize Economic 

Cakes and 

meals 

Cakes and meals refer to 2 subsectors used in FoodDrinkEurope report on 

scopes 1 and 2: (i) crushing and refining rapeseed and sunflower and (ii) 

crushing and refining of soybeans. For rapeseed and sunflower: The 

reported quantity (40.96Mt) refers to the quantity of seeds used for 

crushing and refining. It is assumed that 64% are rapeseed and 36% 

sunflower. This quantity of seeds represents the production of about 20 Mt 

of meal. Economic allocation between meal and oil co-products: 22.45% 

for meals, and 77.55% for oil. The emissions related to oil production are 

considered in the subsector of crushing and refining rapeseed and 

Economic 

 
142 FEFAC, Feed & Food 2021. 

https://fefac.eu/wp-content/uploads/2021/12/FF_2021_final.pdf
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sunflower. Countries of origin for rapeseed: BG: 2.4%, CZ: 10.2%, DE: 

19%, ES: 1.4%, FR: 22.1%, LV:2.9%, LT: 7%, HU: 6.2%, PL: 19.5%, RO: 

7.2%, SE: 2%. Countries of origin for sunflower: BG: 19,3%, GR: 2.3%, 

ES: 15,3%, FR: 17,6%, IT:2.9%, HU: 14.3%, RO: 26.8%, CZ: 1.5%. For 

soybean: 16.71 Mt of soybeans were used in EU for crushing and refining 

in 2020. This amount of soybean represents the production of about 13.7 

Mt of soybean meal. The economic allocation for soybean meal 

ingredients was 61.7% for meals. The 38.3% left for oil is considered 

within the subsector of crushing and refining of soybean. 

Co-products 

from food and 

bioethanol 

Two different ingredients are considered: (i) Vinasse, as a co-product from 

ethanol production, and (ii) sugar beet molasses, as a co-product of sugar 

production. Vinasse from ethanol production: About 10.7 Mt of vinasse is 

produced as a co-product when producing 5Mt of ethanol. Economic 

allocation: 38% of the emissions associated with ethanol production 

(subsector) is allocated to vinasse Sugar beet molasses from sugar 

production: About 5.1Mt of sugar beet molasses are produced when 

manufacturing 16.4 Mt of sugar production. Economic allocation: 9% of the 

emissions associated with sugar production is allocated to sugar beet 

molasses. 

Economic 

Mineral, additive 

& vitamins 

Based on the Agribalyse process for Vitamin, animal feed. No 

allocation 

Oils and fats This refers to the subsector of standalone refining of vegetable oils. It is 

assumed for those vegetable oils where no other operations are involved 

e.g. crushing and that there is therefore no overlap with the crushing and 

refining categories. For feed, it is assumed to be palm oil. The amount of 

palm oil (about 2.5Mt) used for feed is subtracted to the standalone 

refining subsector. 

- 

Animal meals Animal meal composition is extracted from the Agrifootprint process Economic 

Dairy products Assumed to be whey powder. An Agrifootprint process is used which 

assumes that 1,000 kg of raw milk produces 815 kg. 

Economic 

Dried forage Grass silage from Agrifooptrint. Economic 

Pulses Assumed 100% green peas. Economic 

 

Feed is used for meat and milk production. This study assumed that 66% of the feed is used for 

dairy farms, and 34% for meat production: based on the reference (FEFAC)143. In addition, for meat 

production 26% is assumed to be used by FoodDrinkEurope members and 8% for non-members. 

Table A1.3: Destination of EU27 feed 

Unit Feed for 

dairy 

Feed for meat 

production 

Feed for FoodDrinkEurope 

members for meat production 

Feed for non- members 

for meat production 

Mt 98.97 51.23 12.38 38.84 

 

All other subsectors 
All the assumptions made regarding the production processes of all Food and Drink considered in 

the subsectors except for feed are presented in Table A1.4. 

Table A1.4: Assumptions by subsector used to model upstream stages 

Subsector Amount 

(Mt) 

Assumptions / Source Allocation 

 
143 Ibid. 
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Milk used by 

the dairies 

135.52 This is considered as raw milk produced until the dairy 

manufacturers gate, as reported also by EU144. 

Assumption regarding origin: 46%DE, 34% FR and 20% 

NL. 

Energy 

Beer 34.23 Refers to 34,23Mt of beer produced at the factory gate, 

ready for distribution. To estimate the amount of barley 

needed to produce 41 Mt of beer, the following process 

from Agribalyse was used: Beer, regular {4-5 degrees 

alcohol), at plant. All the electricity and heat inputs were 

removed, to avoid double counting (since they would be 

emissions for Scope 1 and 2). Based on this process, it 

is assumed that 0.136 kg of barley is required to produce 

1 kg of beer. This process already assumes organic 

waste from the brewing process. However, an amount of 

barley input has been added, so the losses in storage 

are considered. Therefore, the final barley input 

considered here is 0.141kg. 

Economic 

Rape and 

sunflower 

seeds for 

crushing and 

refining 

40.96 This quantity refers to the quantity of seeds used for 

crushing and refining. It is assumed that 64% are 

rapeseed and 36% sunflower. Economic allocation for oil 

co-product: 77.55% for oil. The emissions related to meal 

production are considered in the feed subsector. 

Countries of origin for rapeseed: BG: 2.4%, CZ: 10.2%, 

DE: 19%, ES: 1.4%, FR: 22.1%, LV:2.9%, LT: 7%, HU: 

6.2%, PL: 19.5%, RO: 7.2%, SE: 2%. Countries of origin 

for sunflower: BG: 19,3%, GR: 2.3%, ES: 15,3%, FR: 

17,6%, IT:2.9%, HU: 14.3%, RO: 26.8%, CZ: 1.5%. 

Economic 

Wheat for grain 

milling 

35 It is assumed that 100% comes from wheat. Countries of 

origin: 34.4% FR, 25.3% DE, 5.8% HU, 7.6% IT, 14.3% 

PL, 7.3% RO, 9.3% ES. 

Economic 

Soft drinks & 

juices 

56.5 From the 56.5 Mt produced, it is assumed that 84% are 

soft drinks and 16% juice (based on UNESDA145). Type 

of juices considered for modelling: 33.3% apple juice, 

33.3% grape juice, 33.3% lemon juice. The soft drink is 

defined as a carbonated drink without fruit juice, with 

sugar. 

Economic 

Soybeans for 

crushing and 

refining 

16.71 This quantity is assumed to be the total amount of 

soybeans used in EU for crushing and refining. It 

considers that 17.2% is European (50% IT, 25% FR, 

25% RO) and 83.8% is imported (47.5% US, 35.4% BR, 

9%CA, 3.4% AR, 4.6% UA). Economic allocation for oil 

production: 38.3%. The emissions related to meal 

production are considered in the feed subsector. 

Economic 

Sugar 15.9 This is the total amount of sugar produced in the EU27. 

Based on the Agrifootprint process, it is assumed that 

1,000 kg of sugar beet is needed to produce 128 kg of 

sugar from sugar beet. It is assumed that 100% of sugar 

production is produced within EU: 2%AT, 5% BE, 5% 3% 

DK, 28% FR, 30% DE, 2% IT, 7% NL, 16% PL, 3% ES. 

Economic allocation for sugar production: 91% (9% is 

allocated to sugar beet molasses for feed) 

Economic 

Meat 

processing 

11 Based on Eurostat data, it is assumed: 52.4% pigmeat, 

31% poultry, 16.6% bovine meat. In the case of bovine 

meat, it is assumed that 60% comes from dairy farms 

and 40% from beef farms. Compound feed is added, 

explained in the previous section regarding the feed 

Economic 

 
144 Eurostat. “Milk and Milk Product Statistics.” Statistics Explained. Updated November 2024. Accessed 7 May 2025. 
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Milk_and_milk_product_statistics. 

145 UNESDA. “About UNESDA / Our Manifesto.” Accessed 7 May 2025. https://unesda.eu/. 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Milk_and_milk_product_statistics
https://unesda.eu/
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subsector. The modelling of this subsector considers up 

to slaughterhouse. 

Fresh 

tomatoes for 

tomato 

processing 

8 Based on OEIT146, it is assumed that 9.5Mt of fresh 

tomatoes are needed to produce 8Mt of processed 

tomato. 

No allocation 

Wheat, maize 

and potatoes 

for starch 

production 

16 Based on Starch Europe, crops for starch production: 

35% wheat, 31% maize and 34% potatoes. 

Economic 

Ethanol 4.4 It is assumed that the 4.4Mt of bioethanol is produced 

from maize (34,21%), corn (53,88%) and sugar beet 

(11,92%). Based on the EPURE147 (2024). Economic 

allocation of the emissions to ethanol production is 62% 

(38% is allocated to vinasse, which is produced in the 

same process as a co-product). 

Economic 

Fruits and 

vegetables 

Frozen 4 35% apple, 25% citrus, 15% 

peach, 15% onion, 10% 

carrots. For apples no 

allocation was performed 

because the price of co-

products is not known. 

 Canned 3.25 17% asparagus, 17% pea, 

17% peach, 17% pineapple, 

17% spinach and 17% sweet 

corn 

 Dried 0.49 47% raisins, 30% apple, 

10% onions, 8% fig, 3% 

apricot, 1% parsley 

 Jams 0.9 25% apricot, 25% cherry, 

25% raspberry, 25% 

strawberry 

Standalone 

refining 

2.28 This relates to standalone refining of vegetable oils. It is 

assumed for those vegetable oils where no other operations are 

involved e.g. crushing and that there is therefore no overlap with 

the crushing and refining categories. Of the 4.78 million tons of 

crude vegetable oil, it is estimated that 24% is derived from 

sunflower oil, while 76% comes from palm oil (based on data 

from FEDIOL148 and data availability). When subtracting the 

amount of palm oil used for feed, the total amount is 2.28Mt, of 

which 50.31% is sunflower oil and 49.69% from palm oil. 

Economic 

Fish processed 4.5 From Ricardo Scope 1&2 report149, C10.2 was excluded as a 

whole, based on limited data/relevance within Europe. However, 

there were eventually some data on fish processing, covering 

fish fillets, frozen fish, prepared fish, smoked fish, fish meal. For 

the current study, it is assumed fish fillets: 25.43% salmon, 

23.26% pollock, 13.64% herrings, 12.09% tuna, 4.96% trout, 

5.89% sprat, 5.27% cod, 3.88% anchovies, 3.57% mackerel and 

2.02% hake. 4Mt are considered as final product at factory gate. 

Therefore, it has been estimated that the number of fresh fish is 

needed to produce this quantity of fish fillets, by modelling 

production processes from Agribalyse. For instance, 1.54 kg of 

fresh salmon is needed to produce 1 kg of salmon fillet. 

Economic allocation 

 
* The volume of meat processed covered by this study represents a limited percentage of total meat processing in EU27.  

146 TomatoEurope Processors Association (OEIT). “Home.” Accessed 7 May 2025. https://tomatoeurope.eu/. 

147 EPURE, “European Renewable Ethanol: Key Figures 2023 (2024)”, (EPURE, 2024), Accessed 7 May 2025 https://www.epure.org/wp-
content/uploads/2024/09/240904-DEF-PR-European-renewable-ethanol-Key-figures-2023-WEB.pdf. 

148 FEDIOL. “Oils 2020.”(FEDIOL, 2020). https://www.fediol.eu/data/oils%202020%20rev.pdf. 

149 Cameron et al., “Decarbonisation roadmap for the European food and drink manufacturing sector.” 

https://tomatoeurope.eu/
https://www.epure.org/wp-content/uploads/2024/09/240904-DEF-PR-European-renewable-ethanol-Key-figures-2023-WEB.pdf.
https://www.epure.org/wp-content/uploads/2024/09/240904-DEF-PR-European-renewable-ethanol-Key-figures-2023-WEB.pdf.
https://www.fediol.eu/data/oils%202020%20rev.pdf
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Potatoes Cut 

products 

(frozen) 

5.03 Countries of potato origin: 6.4% 

DK, 20.4% FR, 27.1% DE, 

3.32% IT, 16.2% NL, 18.2% PL, 

3.7% RO, 4.7% ES 

 Rest 

others 

(Snacks) 

2.5 An Agribalyse process is used to 

estimate the number of potatoes 

needed to produce 2.5Mt of 

potato crisps. The process 

assumes that 0.925 kg of 

potatoes is needed to produce 1 

kg of potato crisps. 

 Flakes 0.5 The same assumption as for 

potato snacks (see above) 

Olive oil 2.2 Extra virgin olive oil from IT (31%) and ES (69%). Mass allocation between virgin 

oil and pomace 

Others Coffee 2.9 Based on EU data on the origins 

and the data availability on LCA 

data bases, this study considers: 

44% Brazil, 30% Vietnam, 10% 

Honduras, 7% Colombia, 5% 

India and 4% Indonesia. 

 Cocoa 3.9 Origin countries based on the 

LCA process, which is similar to 

the one that EC publishes: 49% 

Ivory coast, 8% Cameroon, 3% 

Ecuador, 9% Nigeria and 31% 

others. 

 Wine 16.5 Origin country: France. Based 

on Agribalyse process. 

A1.1.2 Primary production distribution 

For upstream transportation the following assumptions were followed when no data was available in 

the database: 

Based on the EU recommendation150 on the use of Product Environmental Footprint (PEF): 

• the transportation of crops (i.e., wheat, rape seed) within Europe was assumed to be 130km 

by truck (>32t, EURO4); assuming that crop products are not transported by train or sea 

ship. 

• The transportation of imported crops (i.e. soybean) was assumed 10,000km. 

For milk, it was considered 60km by truck (16-32t, EURO5), following the PEFCR for dairy products. 

A1.1.3. Packaging production 

Table A1.5 presents packaging assumptions for each product category based on the following 

sources: 

• JRC publication “Consumer Footprint. Basket of Products indicators on Food (2017)151”. 

• When information on JRC was not available Agribalyse152 database was used. 

 

 
150 European Commission. “Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental 
Footprint methods to measure and communicate the life cycle environmental performance of products and organisations.” Official Journal 
of the European Union, L 471/1, 30 December 2021. Accessed 7 May 2025. https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32021H2279. 

151 Castellani et al., “Consumer Footprint. Basket of products indicator on Food.” 

152 Asselin- Balençon et al., “AGRIBALYSE 3: La base de données française d’ICV sur l’Agriculture et l’Alimentation.» 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32021H2279
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Table A1.5 Assumptions about packaging for final food and beverage products 

Product Packaging Source 

Bread 4g of PP JRC 

Biscuit 100g of corrugated board box Agribalyse 

Household flour 10g of paper Agribalyse 

Milk 28g of PET JRC 

Cheese 115g of corrugated board box JRC 

Milk powder 100g of corrugated board box Agribalyse 

Meat & fish 4g of LDPE and 33g of PS JRC 

F&V frozen 50g of LDPE Agribalyse 

F&V canned 100g of steel Agribalyse 

F&V jam 500g of glass JRC 

F&V dried 50g of LDPE Agribalyse 

Tomato processed 50g of PVC Agribalyse 

Cut potatoes, frozen 4g of aluminum and 8g of PET JRC 

Potatoes crisps, 

snacks 

50g of LDPE Agribalyse 

Olive oil 0,8kg of glass, 7g of paper, 47g of corrugated board box, 6g of aluminum, 8g of 

LDPE 

JRC 

Soft drinks 23g of PET JRC 

Juices 23g of PET JRC 

Spirit 947g of glass JRC 

Packaged water 23g of PET JRC 

Beer 522g of glass, 32 g of cardboard and 3 g of aluminum JRC 

Chocolate 100g of corrugated board box Agribalyse 

Wine 940g of glass JRC 

Coffee 14g of corrugated board box and 16g of aluminium JRC 

Ready meals 42g of corrugated board box, 28 g of LDPE, 69 g of PET and 8 g of PP JRC 

A1.2. Assumptions for downstream processes 
The total amount of final products assumed to be manufactured in the EU in 2020 are presented in 

Table A1.6. 

Table A1.6 Assumptions by subsector used to model downstream stages 

Food 

category 

Representative 

product 

Amount 

(Mt) 

Assumptions 

Bakery Bread 13.71 Based on the data from European flour milling industry, we assume that 

the wheat flour resulting from milling is used for: 12% household flour, 

14% for biscuits and 72% for bakeries, considering bread as the 

representative product. Based on Agrifootprint processes, it has been 

assumed that 1kg of flour is needed to produce 0.533 kg of bread. In 

the case of biscuits, 1 kg is used to produce 0.447 kg of biscuits. 

 Biscuit 2.24  

 Household flour 4.29  

Dairy Drinking milk 37 Based on EUROSTAT153 the 150 Mt of cows’ milk delivered to dairies, 

22.5 of drinking milk and 14.6 Mt of other fresh products are produced. 

 Cheese 5.50 - 

 Milk powder 2.26 - 

Meat & Fish Meat 11 - 

 Fish 4 - 

 
153 Eurostat. “Key Figures on the European Food Chain - 2023 Edition”. Luxembourg: Publications Office of the European Union, 2023. 
https://ec.europa.eu/eurostat/documents/15216629/18054337/KS-FK-23-001-EN-N.pdf. 

https://ec.europa.eu/eurostat/documents/15216629/18054337/KS-FK-23-001-EN-N.pdf
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Fruits and 

Vegetables 

Frozen 5 - 

 Canned 4 - 

 Dried 0.9 - 

 Jams 1 - 

Tomato 

processed 

8 -  

Potato Cut products 

(frozen) 

5.03 - 

 Rest others 

(Snacks) 

3 - 

Vegetable 

oils 

Olive oil 2.2 - 

Beverages Soft drinks 47.8 - 

 Juices 8.7 - 

 Spirit 3.8 - 

 Bottled water 58 Based on UNESDA (Annex 3: Non-alcoholic drinks production) 

 Beer 34.23 - 

Others Chocolate 3.7 Based on EU data. 

 Wine 16.5 Based on EU data. 

 Coffee 2.9 Assumed that all the imported coffee in Europe is sold from EU 

manufacturers 

 Ready meals 6.5 This study only considers the downstream processes for ready meals. 

No data on ready meals production has been found. 

A1.2.1 Product distribution 

For downstream transportation, the distance assumed to be transported is 500km for all products 

and sectors. 

A1.2.2 Packaging end of life 

The packaging that occurs in this stage is assumed to be transported 50km to the closest waste 

treatment plant. 

Table A1.7 presents the end-of-life scenarios considered for the waste treatment of the packaging. 

These scenarios are stated on the Annex C of the Product Environmental Footprint (2020)154. 

 

Table A1.7 - Product Environmental Footprint - Annex C (2020) 

TYPES OF PACKAGINGS RECYCLING (%) LANDFILL (%) INCINERATION (%) 

Paper and cardboard packaging 75% 14% 11% 

Plastic packaging 29% 39% 32% 

Aluminium packaging 60% 22% 18% 

Steel packaging 80% 11% 9% 

Glass packaging 66% 19% 15% 

 
154 European Commission, Joint Research Centre (JRC), “Annex C: CFF Default Parameters March 2018”, European Platform on Life 
Cycle Assessment (EPLCA), accessed 7 May 2025, 
https://eplca.jrc.ec.europa.eu/permalink/CFF_Default_Parameters_March2018_EFPilotPhase.xlsx. 
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A1.2.3 Food losses along the supply chain 

Food losses were added for those processes that they were not considered in the LCA data base 

(i.e., dried cereals storage, potato storage). 

• For upstream, food losses were considered to occur in the postharvest and storage 

processes. 

• For downstream processes, the food waste from distribution was added per food category-

based table A1.8. 

•  

Table A1.8 Default loss rates from FAO (2011) per type of product. Extracted from FAO 2011 and Annex 1 of 
the EU Recommendation 

Sector Category product Upstream (Postharvest handling & 

storage) 

Downstream 

(Distribution) 

Food Cereals 4% 2% 

 Roots and tubers 9% 7% 

 Oilseeds and pulses 1% 1% 

 Fruits and vegetables 5% 10% 

 Meat 0.7% 4% 

 Fish and seafood 0.5% 9% 

 Milk 0.5% 0.5% 

 Confectionery (Includes 

sugar) 

- 5% 

 Other foods - 2% 

Beverages Coffee and tea - 1% 

 Alcoholic beverages - 1% 

 Other - 1% 

 

The different treatments for food loss are based on Eurostat dataset “Treatment of waste-by-waste 

category, hazardousness and waste management operations” (last updated in September 2024). 

Table A1.9 presents the treatment scenario applied to all food losses of the study. 

Table A1.9. Waste treatment scenario for food loss. 

Waste treatment Rate 

Recycling (compost) 73% 

Incineration with energy recovery 22% 

Landfill 5% 

 

The food losses that occur in this stage are assumed to be transported 50km to the closest waste 

treatment plant. 
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A1.3. Limitations 
The results within this report are limited by: 

• The scope, boundaries and reference period defined within this assessment, 

• The secondary data used for the subsectors, and 

• The assumptions defined within this assessment. 

Aligning with the goal and scope, the key limitations of this study are identified: 

• Primary data on the production quantities and systems of each subsector could have 

improved the accuracy and representativeness of the study. However, since alignment with 

Ricardo’s study was desired, its primary data were used. 

• Since not all products are available in the LCA databases, proxy datasets for similar 

products were used to represent the ones in the scope. All these proxies can be found in 

table A2.1. 

• An inherent limitation of a carbon footprint study is that it focuses only on the impact climate 

change, considering only this environmental category in decision-making. However, it does 

not account for other important Environmental Footprint impact categories included in the 

Environmental Footprint method, such as mineral and fossil resource depletion or water 

consumption. 
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Annex 2:  
Inventory for the GHG  
Emissions reductions baseline 

Table A2.1 Upstream scope 3 inventory 

Product Dataset Database 

Beer 

production 

Beer, regular (4-5 degrees alcohol), at plant {FR} U FoodDrinkEurope AGRIBALYSE 

v3.1 

Cheese 

production 

Cheese, from cheese production, at processing {DE} Mass, U - 

FoodDrinkEurope 

Agri-Footprint 6 

Cereals (Feed) 

production 

Wheat grain, dried, at storage {} Economic, U Barley grain, dried, at storage {} 

Economic, U Maize, dried, at storage {} Economic, U 

Agri-Footprint 6 

Animal meal 

(Feed) 

production 

Beef co-product, feed grade, from dairy cattle, at slaughterhouse/NL Economic 

- FoodDrinkEurope Chicken co-product, feed grade, at slaughterhouse/NL 

Economic - FoodDrinkEurope Pig co-product, feed grade, at slaughterhouse/NL 

Economic - FoodDrinkEurope 

Agri-Footprint 6 

Dairy product 

(Feed) 

production 

Whey powder dried, at processing {NL} Economic, U FoodDrinkEurope Agri-Footprint 6 

Dried forage 

(Feed) 

production 

Grass silage, at dairy farm/NL Economic - FoodDrinkEurope Agri-Footprint 6 

Pulses (Feed) 

production 

Green peas, consumption mix {FR} U Agri-Footprint 6 

Mineral, 

additive & 

vitamins 

production 

Vitamin, animal feed, at retailer gate/FR U AGRIBALYSE 

v3.1 

Raw milk 

production 

Milk raw, at farm {} Energy, U - FoodDrinkEurope Agri-Footprint 6 

Milk powder 

production 

Milk raw, at farm {} Energy, U - FoodDrinkEurope Agri-Footprint 6 

Rapeseed & 

Sunflower 

production 

Rapeseed, dried, at storage {} Economic, U Sunflower seed, dried, at storage {} 

Economic, U 

Agri-Footprint 6 

Grain milling 

production 

Wheat grain, dried, at storage {} Economic, U Agri-Footprint 6 

Soft drinks & 

juices 

production 

Apple juice, industrial production, at plant, NFC, 1L {FR} U - FoodDrinkEurope 

Grape juice, pure juice, consumption mix {FR} U Lemon juice, pure juice, 

consumption mix/FR U Soft drink, carbonated, without fruit juice, with sugar, 

processed in FR │ Chilled │ PET │ at packaging {FR} U 

AGRIBALYSE 

v3.1 

Soybeans 

production 

Soybeans, dried, at storage {} Economic, U Agri-Footprint 6 

Sugar 

production 

Sugar, from sugar beet, at processing {FR} Economic, U - FoodDrinkEurope Agri-Footprint 6 

Meat 

production 

Pig meat, at slaughterhouse {NL} Economic, U - FoodDrinkEurope Chicken 

meat, at slaughterhouse {NL} Economic, U - FoodDrinkEurope Beef meat, at 

processing {IE} Economic, U - FoodDrinkEurope Dairy cow meat, at 

slaughterhouse {NL} Energy, U - FoodDrinkEurope 

Agri-Footprint 6 

Tomato 

production 

Tomato, fresh grade {ES}│ tomato production, fresh grade, in unheated 

greenhouse │ Cut-off, U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Potatoes 

production 

Potatoes, cooled, at storage {} Economic, U Agri-Footprint 6 
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Ethanol 

production 

Ethanol, from maize, from ethanol production, at plant/US Economic - 

FoodDrinkEurope Ethanol, from sugar beet molasses, at plant/US Economic - 

FoodDrinkEurope 

Agri-Footprint 6 

Frozen fruit & 

vegetables 

production 

Apple {IT}│ apple production │ Cut-off, U Lemon {ES}│ lemon production │ 

Cut-off, U Peach {ES}│ peach production │ Cut-off, U Peach {IT}│ peach 

production │ Cut-off, U Onion {NL}│ onion production │ Cut-off, U Carrots and 

turnips, at farm/NL Economic 

Ecoinvent and 

Agri-Footprint 6 

Dried fruit & 

vegetables 

production 

Raisin, consumption mix {FR} U - FoodDrinkEurope Fig, dried, consumption mix 

{FR} U - FoodDrinkEurope Apple, dried, consumption mix {FR} U - 

FoodDrinkEurope Apricot, pitted, dried, consumption mix {FR} U - 

FoodDrinkEurope Onions, dried, consumption mix {FR} U - FoodDrinkEurope 

Parsley, dried, consumption mix {FR} U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Canned fruit 

and vegetable 

production 

Asparagus, canned {FR} U - FoodDrinkEurope Pea, canned, at plant/RER 

Economic - FoodDrinkEurope Peach, canned {FR} U - FoodDrinkEurope 

Pineapple, canned {FR} U - FoodDrinkEurope Spinach, canned {FR} U - 

FoodDrinkEurope Sweet corn, canned {FR} U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Fish processed 

production 

Salmon, fillet, raw, consumption mix {FR} U - FoodDrinkEurope Alaska pollock, 

fillet, raw, at processing {FR} U - FoodDrinkEurope Atlantic herring, fillet, raw, at 

processing {FR} U - FoodDrinkEurope Tuna, fillet, raw, at processing {FR} U - 

FoodDrinkEurope Trout, fillet, raw, at processing {FR} U - FoodDrinkEurope 

European sprat, fillet, raw, at processing {FR} U - FoodDrinkEurope Cod, fillet, 

raw, at processing {FR} U - FoodDrinkEurope Anchovy, fillet, raw, at processing 

{FR} U - FoodDrinkEurope Mackerel, fillet, raw, at processing {FR} U - 

FoodDrinkEurope Hake, fillet, raw, at processing {FR} U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Jam production Jam, apricot, at plant {FR} U - FoodDrinkEurope Jam, cherry, at plant {FR} U - 

FoodDrinkEurope Jam, raspberry, at plant {FR} U - FoodDrinkEurope Jam, 

strawberry, at plant {FR} U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Olive oil 

production 

Extra Virgin Olive Oil, at plant {IT} U - FoodDrinkEurope Extra Virgin Olive Oil, 

at plant {ES} U - FoodDrinkEurope 

AGRIBALYSE 

v3.1 

Cocoa 

production 

Cocoa beans, sun-dried, production mix, at farm {CI} - Adapted from WFLDB U 

Cocoa beans, sun-dried, production mix, at farm {GH} - Adapted from WFLDB 

U Cocoa beans, sun-dried, production mix, at farm {CM} - Adapted from 

WFLDB U Cocoa beans, sun-dried, production mix, at farm {EC} - Adapted from 

WFLDB U Cocoa beans, sun-dried, at farm {GLO} - Adapted from WFLDB U 

AGRIBALYSE 

v3.1 

Wine 

production 

Red Wine, from grape, in an individual cellar, packaged, French production, at 

plant, 1 L of red wine (PGi) {FR} U 

AGRIBALYSE 

v3.1 

Coffee 

production 

Coffee, green bean {BR}│ coffee green bean production, arabica │ Cut-off, U - 

Adapted from Ecoinvent U Coffee, green beans (Robusta), at farm {VN} - 

Adapted from WFLDB U Coffee, green bean {HN}│ coffee green bean 

production, arabica │ Cut-off, U - Adapted from Ecoinvent U Coffee, green 

bean {CO}│ coffee green bean production, arabica │ Cut-off, U - Adapted from 

Ecoinvent U Coffee, green beans (Arabica), at farm {IN} - Adapted from WFLDB 

U Coffee, green beans (Robusta), at farm {ID} - Adapted from WFLDB U 

AGRIBALYSE 

v3.1 

Standalone 

refining 

production 

Crude sunflower oil, from crushing (solvent), at plant/NL Economic 

FoodDrinkEurope Crude palm oil, from crude palm oil production, at plant/ID 

Economic - FoodDrinkEurope Crude palm oil, from crude palm oil production, at 

plant/MY Economic - FoodDrinkEurope 

Agri-Footprint 6 

Starch 

production 

Wheat grain, dried, at storage {} Economic, U Maize, dried, at storage {} 

Economic, U Potatoes, cooled, at storage {} Economic, U 

Agri-Footprint 6 

Potato crisps 

production 

Potatoes, cooled, at storage {} Economic, U Salt {FR} U Sunflower oil, at plant 

{FR} U Cooking, industrial, 1kg of cooked product {FR} U 

Agri-Footprint 6 

and 

AGRIBALYSE 

v3.1 
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Table A2.2 Packaging inventory 

Materials Dataset Database 

Plastic PP Polypropylene, granulate {RER}│ polypropylene production, granulate │ Cut-off, 

U Injection moulding {RER}│ injection moulding │ Cut-off, U 

Ecoinvent 

3.10 

Cardboard Corrugated board box {RER}│ production │ Cut-off, U Ecoinvent 

3.10 

Paper Kraft paper {RER}│ kraft paper production │ Cut-off, U Ecoinvent 

3.10 

Plastic PET Polyethylene terephthalate, granulate, amorphous {RER}│ polyethylene 

terephthalate production, granulate, amorphous │ Cut-off, U Injection moulding 

{RER}│ injection moulding │ Cut-off, U 

Ecoinvent 

3.10 

Glass Packaging glass, white {RER w/o CH+DE}│ production │ Cut-off, U Ecoinvent 

3.10 

Aluminium Aluminium alloy, AlMg3 {RER}│ aluminium alloy production, AlMg3 │ Cut-off, U 

Metal working, average for aluminium product manufacturing {RER}│ metal 

working, average for aluminium product manufacturing │ Cut-off, U 

Ecoinvent 

3.10 

Plastic film Packaging film, low density polyethylene {RER}│ production │ Cut-off, U Ecoinvent 

3.10 

Polystyrene Polystyrene, general purpose {RER}│ polystyrene production, general purpose 

│ Cut-off, U Injection moulding {RER}│ injection moulding │ Cut-off, U 

Ecoinvent 

3.10 

Thermoformed, 

calendared plastic 

sheets 

Thermoforming, with calendering {RER}│ thermoforming, with calendering │ 

Cut-off, S - Copied from Ecoinvent U 

Ecoinvent 

3.10 

Steel Steel, unalloyed {RER}│ steel production, converter, unalloyed │ Cut-off, S - 

Copied from Ecoinvent U 

Ecoinvent 

3.10 

Plastic PVC Polyvinylchloride, suspension polymerised {RER}│ polyvinylchloride production, 

suspension polymerisation │ Cut-off, S - Copied from Ecoinvent U Extrusion of 

plastic sheets and thermoforming, inline {FR}│ processing │ Cut-off, S - Copied 

from Ecoinvent U 

Ecoinvent 

3.10 
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Table A2.3 Downstream Scope 3 inventory 

Process Dataset Database 

Transport Transport, freight, lorry 16-32 metric ton, EURO6 {RER}│ transport, freight, lorry 

16-32 metric ton, EURO6 │ Cut-off, U 

Ecoinvent 

3.10 

Transport Transport, freight, lorry with refrigeration machine, 7.5-16 ton, EURO5, R134a 

refrigerant, cooling {GLO}│ transport, freight, lorry with refrigeration machine, 7.5-

16 ton, EURO5, R134a refrigerant, cooling │ Cut-off, U 

Ecoinvent 

3.10 

Food Loss waste 

treatment 

Biowaste {RoW}│ treatment of biowaste, industrial composting │ Cut-off, U Ecoinvent 

3.10 

 Biowaste {GLO}│ treatment of biowaste, municipal incineration │ Cut-off, U Ecoinvent 

3.10 

 Municipal solid waste {RoW}│ treatment of municipal solid waste, sanitary landfill 

│ Cut-off, U 

Ecoinvent 

3.10 

Paper and 

cardboard waste 

treatment 

Waste paperboard {RoW}│ treatment of waste paperboard, sanitary landfill │ Cut-

off, U 

Ecoinvent 

3.10 

 Waste paperboard {GLO}│ treatment of waste paperboard, municipal incineration 

│ Cut-off, U 

Ecoinvent 

3.10 

Aluminium waste 

treatment 

Waste aluminium {CH}│ treatment of waste aluminium, sanitary landfill │ Cut-off, 

U 

Ecoinvent 

3.10 

 Scrap aluminium {CH}│ treatment of scrap aluminium, municipal incineration FAE 

│ Cut-off, U 

Ecoinvent 

3.10 

Glass waste 

treatment 

Waste glass {GLO}│ treatment of waste glass, sanitary landfill │ Cut-off, U Ecoinvent 

3.10 

 Waste glass {CH}│ treatment of waste glass, municipal incineration FAE │ Cut-off, 

U 

Ecoinvent 

3.10 

Plastic waste 

treatment 

Waste plastic, mixture {CH}│ treatment of waste plastic, mixture, sanitary landfill │ 

Cut-off, U 

Ecoinvent 

3.10 

 Waste plastic, mixture {CH}│ treatment of waste plastic, mixture, municipal 

incineration FAE │ Cut-off, U 

Ecoinvent 

3.10 

Steel waste 

treatment 

Scrap steel {Europe without Switzerland}│ treatment of scrap steel, inert material 

landfill │ Cut-off, U 

Ecoinvent 

3.10 

 Scrap steel {Europe without Switzerland}│ treatment of scrap steel, municipal 

incineration │ Cut-off, U 

Ecoinvent 

3.10 

 

 

 

 

 

 


