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Definitions1 165 

Activity data - information which is associated with processes while modelling Life Cycle Inventories (LCI). The 166 

aggregated LCI results of the process chains, which represent the activities of a process, are each multiplied by the 167 

corresponding activity data and then combined to derive the environmental footprint associated with that process.  168 

Acidification – impact category that addresses impacts due to acidifying substances in the environment. Emissions 169 

of NOx, NH3 and SOx lead to releases of hydrogen ions (H+) when the gases are mineralised. The protons contribute 170 

to the acidification of soils and water when they are released in areas where the buffering capacity is low, resulting 171 

in forest decline and lake acidification.  172 

Additional environmental information – environmental information outside the impact categories that is calculated 173 

and communicated alongside the results.  174 

Additional technical information – non-environmental information that is calculated and communicated alongside 175 

the results.  176 

Aggregated dataset - complete or partial life cycle of a product system that – next to the elementary flows (and 177 

possibly not relevant amounts of waste flows and radioactive wastes) – itemises only the product(s) of the process 178 

as reference flow(s) in the input/output list, but no other goods or services. Aggregated datasets are also called ‘LCI 179 

results' datasets. The aggregated dataset may have been aggregated horizontally and/or vertically.  180 

Allocation – an approach to solving multi-functionality problems. It refers to ‘partitioning the input or output flows 181 

of a process or a product system between the product system under study and one or more other product systems‘.  182 

Application specific – generic aspect of the specific application in which a material is used. For example, the 183 

average recycling rate of PET in bottles.  184 

Attributional – process-based modelling intended to provide a static representation of average conditions, 185 

excluding market-mediated effects.  186 

Average data – production-weighted average of specific data.  187 

Background processes – refers to those processes in the product life cycle for which no direct access to information 188 

is possible. For example, most of the upstream life-cycle processes and generally all processes further downstream 189 

will be considered part of the background processes.  190 

Benchmark – a standard or point of reference against which any comparison may be made. The term ‘benchmark’ 191 

refers to the average environmental performance of the representative product sold in the EU market.  192 

Characterisation – calculation of the magnitude of the contribution of each classified input/output to their 193 

respective impact categories, and aggregation of contributions within each category. This requires a linear 194 

multiplication of the inventory data with characterisation factors for each substance and impact category of 195 

concern.  196 

 

1 European Commission. (2021). Product Environmental Footprint (PEF) method. Publications Office of the European 

Union. 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H2279
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Characterisation factor – factor derived from a characterisation model which is applied to convert an assigned life 197 

cycle inventory result to the common unit of the impact category indicator.  198 

Classification – assigning the material/energy inputs and outputs tabulated in the life cycle inventory to impact 199 

categories, according to each substance’s potential to contribute to each of the impact categories considered.  200 

Climate change – impact category considering all inputs and outputs that result in greenhouse gas (GHG) 201 

emissions. The consequences include increased average global temperatures and sudden regional climatic 202 

changes.  203 

Co-function - any of two or more functions resulting from the same unit process or product system.  204 

Company-specific data – refers to directly measured or collected data from one or more facilities (site-specific 205 

data) that are representative for the activities of the company (company is used as synonym of organisation). It is 206 

synonymous to ‘primary data‘. To determine the level of representativeness a sampling procedure may be applied.  207 

Company-specific dataset – refers to a dataset (disaggregated or aggregated) compiled with company-specific 208 

data. In most cases the activity data is company-specific while the underlying sub-processes are datasets derived 209 

from background databases.  210 

Comparison – a comparison, not including a comparative assertion, (graphic or otherwise) of two or more products 211 

based on the environmental life cycle results.  212 

Consumer – an individual member of the general public purchasing or using goods, property or services for private 213 

purposes.  214 

Co-product – any of two or more products resulting from the same unit process or product system.  215 

Cradle to gate – a partial product supply chain, from the extraction of raw materials (cradle) up to the 216 

manufacturer’s ‘gate‘. The distribution, storage, use stage and end of life stages of the supply chain are omitted.  217 

Cradle to grave – a product’s life cycle that includes raw material extraction, processing, distribution, storage, use, 218 

and disposal or recycling stages. All relevant inputs and outputs are considered for all of the stages of the life cycle.  219 

Data quality – characteristics of data that relate to their ability to satisfy stated requirements. Data quality covers 220 

various aspects, such as technological, geographical and time-related representativeness, as well as completeness 221 

and precision of the inventory data.  222 

Data quality rating (DQR) - semi-quantitative assessment of the quality criteria of a dataset, based on technological 223 

representativeness, geographical representativeness, time-related representativeness, and precision. The data 224 

quality shall be considered as the quality of the dataset as documented.  225 

Direct elementary flows (also named elementary flows) – all output emissions and input resource uses that arise 226 

directly in the context of a process. Examples are emissions from a chemical process or fugitive emissions from a 227 

boiler directly onsite.  228 

Direct land use change (dLUC) – the transformation from one land use type into another, which takes place in a 229 

unique land area and does not lead to a change in another system.  230 

Disaggregation – the process that breaks down an aggregated dataset into smaller unit process datasets 231 

(horizontal or vertical). The disaggregation may help make data more specific. The process of disaggregation 232 

should never compromise or threaten to compromise the quality and consistency of the original aggregated 233 

dataset.  234 
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Downstream – occurring along a product supply chain after the point of referral.  235 

Ecotoxicity, freshwater – impact category that addresses the toxic impacts on an ecosystem, which damage 236 

individual species and change the structure and function of the ecosystem. Ecotoxicity is a result of a variety of 237 

different toxicological mechanisms caused by the release of substances with a direct effect on the health of the 238 

ecosystem.  239 

EF-compliant dataset – dataset developed in compliance with the EF requirements, regularly updated by DG JRC2.  240 

Elementary flows – in the life cycle inventory, elementary flows include ‘material or energy entering the system being 241 

studied that has been drawn from the environment without previous human transformation, or material or energy 242 

leaving the system being studied that is released into the environment without subsequent human transformation‘.  243 

Elementary flows include, for example, resources taken from nature or emissions into air, water, and soil that are 244 

directly linked to the characterisation factors of the impact categories.  245 

Environmental aspect – element of an organisation’s activities or products or services that interacts or can interact 246 

with the environment.  247 

Environmental footprint impact assessment – phase aimed at understanding and evaluating the magnitude and 248 

significance of the potential environmental impacts for a product system throughout the life cycle of the product. 249 

The impact assessment methods provide impact characterisation factors for elementary flows, to aggregate the 250 

impact so as to obtain a limited number of midpoint indicators.  251 

Environmental footprint impact assessment method – protocol for converting life cycle inventory data into 252 

quantitative contributions to an environmental impact of concern.  253 

Impact category – class of resource use or environmental impact to which the life cycle inventory data are related.  254 

Environmental impact – any change to the environment, whether adverse or beneficial, that wholly or partially 255 

results from an organisation’s activities, products or services.  256 

Environmental mechanism – system of physical, chemical and biological processes for a given impact category 257 

linking the life cycle inventory results to EF category indicators.  258 

Eutrophication – impact category related to nutrients (mainly nitrogen and phosphorus) from sewage outfalls and 259 

fertilised farmland that accelerate the growth of algae and other vegetation in water.  260 

The degradation of organic material consumes oxygen, resulting in oxygen deficiency and, in some cases, fish 261 

death. Eutrophication translates the quantity of substances emitted into a common measure, expressed as the 262 

oxygen required for the degradation of dead biomass.  263 

To assess the impacts due to eutrophication, three impact categories are used: eutrophication, terrestrial; 264 

eutrophication, freshwater; eutrophication, marine.  265 

Extrapolated data – data from a given process that is used to represent a similar process for which data is not 266 

available, on the assumption that it is reasonably representative.  267 

Flow diagram – schematic representation of the flows occurring during one or more process stages within the life 268 

cycle of the product being assessed.  269 

Foreground elementary flows - direct elementary flows (emissions and resources) for which access to primary data 270 

(or company-specific information) is available.  271 

Foreground processes – those processes in the product life cycle for which direct access to information is available.  272 
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Functional unit (FU) – defines the qualitative and quantitative aspects of the function(s) and/or service(s) provided 273 

by the product being evaluated. The functional unit definition answers the questions ‘what?', ‘how much?', ‘how well?', 274 

and ‘for how long?'.  275 

Gate to gate – a partial product supply chain that includes only the processes carried out on a product within a 276 

specific organisation or site.  277 

Gate to grave – a partial product supply chain that includes only the distribution, storage, use, and disposal or 278 

recycling stages.  279 

Global warming potential (GWP) – An index measuring the radiative forcing of a unit mass of a given substance 280 

accumulated over a chosen time horizon. It is expressed in terms of a reference substance (for example, CO2-281 

equivalent units) and specified time horizon (e.g. GWP 20, GWP 100, GWP 500 – for 20, 100 and 500 years respectively).  282 

Human toxicity – cancer – impact category that accounts for adverse health effects on human beings caused by 283 

the intake of toxic substances through inhalation of air, food/water ingestion, penetration through the skin – insofar 284 

as they are related to cancer.  285 

Human toxicity - non cancer – impact category that accounts for the adverse health effects on human beings 286 

caused by the intake of toxic substances through inhalation of air, food/water ingestion, penetration through the 287 

skin – insofar as they are related to non-cancer effects that are not caused by particulate matter/respiratory 288 

inorganics or ionising radiation.  289 

Indirect land use change (iLUC) – this occurs when a demand for a certain land use leads to changes, outside the 290 

system boundary, i.e. in other land use types. These indirect effects may be mainly assessed by means of economic 291 

modelling of the demand for land or by modelling the relocation of activities on a global scale.  292 

Input flows – product, material or energy flow that enters a unit process. Products and materials include raw 293 

materials, intermediate products and co-products.  294 

Intermediate product – output form of a unit process that in turn is input to other unit processes which require 295 

further transformation within the system. An intermediate product is a product that requires further processing 296 

before it is saleable to the final consumer.  297 

Ionising radiation, human health – impact category that accounts for the adverse health effects on human health 298 

caused by radioactive releases.  299 

Land use (LU) – impact category related to use (occupation) and conversion (transformation) of land area by 300 

activities such as agriculture, forestry, roads, housing, mining, etc.  301 

Land occupation considers the effects of the land use, the amount of area involved and the duration of its 302 

occupation (changes in soil quality multiplied by area and duration). Land transformation considers the extent of 303 

changes in land properties and the area affected (changes in soil quality multiplied by the area).  304 

Life cycle – consecutive and interlinked stages of a product system, from raw material acquisition or generation 305 

from natural resources to final disposal.  306 

Life cycle approach – takes into consideration the spectrum of resource flows and environmental interventions 307 

associated with a product from a supply-chain perspective, including all stages from raw material acquisition  308 

through processing, distribution, use, and end of life processes, and all relevant related environmental impacts 309 

(instead of focusing on a single issue).  310 
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Life cycle assessment (LCA) – compilation and evaluation of the inputs, outputs and the potential environmental 311 

impacts of a product system throughout its life cycle.  312 

Life cycle impact assessment (LCIA) – phase of life cycle assessment that aims to understand and evaluate the 313 

magnitude and significance of the potential environmental impacts for a system throughout the life cycle.  314 

The LCIA methods used provide impact characterisation factors for elementary flows to aggregate the impact, to 315 

obtain a limited number of midpoint and/or damage indicators.  316 

Life cycle inventory (LCI) - the combined set of exchanges of elementary, waste and product flows in a LCI dataset.  317 

Life cycle inventory (LCI) dataset - a document or file with life cycle information of a specified product or other 318 

reference (e.g., site, process), covering descriptive metadata and quantitative life cycle inventory. A LCI dataset 319 

could be a unit process dataset, partially aggregated, or an aggregated dataset.  320 

Material-specific – a generic aspect of a material. For example, the recycling rate of polyethylene terephthalate 321 

(PET).  322 

Multi-functionality – if a process or facility provides more than one function, i.e. it delivers several goods and/or 323 

services (‘co-products’), then it is ‘multifunctional‘. In these situations, all inputs and emissions linked to the process 324 

will be partitioned between the product of interest and the other co-products, according to clearly stated 325 

procedures.  326 

Non-elementary (or complex) flows – in the life cycle inventory, non-elementary flows include all the inputs (e.g. 327 

electricity, materials, transport processes) and outputs (e.g. waste, by-products) in a system that need further 328 

modelling efforts to be transformed into elementary flows.  329 

Synonym of 'activity data'.  330 

Normalisation – after the characterisation step, normalisation is the step in which the life cycle impact assessment 331 

results are divided by normalisation factors that represent the overall inventory of a reference unit (e.g. a whole 332 

country or an average citizen).  333 

Normalised life cycle impact assessment results express the relative shares of the impacts of the analysed system, 334 

in terms of the total contributions to each impact category per reference unit.  335 

Displaying the normalised life cycle impact assessment results for the different impact topics next to each other 336 

shows which impact categories are affected most and least by the analysed system.  337 

Normalised life cycle impact assessment results reflect only the contribution of the analysed system to the total 338 

impact potential, not the severity/relevance of the respective total impact. Normalised results are dimensionless, 339 

but not additive.  340 

Output flows – product, material or energy flow that leaves a unit process. Products and materials include raw 341 

materials, intermediate products, co-products and releases. Output flows are also considered to cover elementary 342 

flows.  343 

Ozone depletion – impact category that accounts for the degradation of stratospheric ozone due to emissions of 344 

ozone-depleting substances, for example long-lived chlorine and bromine containing gases (e.g. 345 

chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), halons).  346 

Partially disaggregated dataset - a dataset with an LCI that contains elementary flows and activity data, and that 347 

yields a complete aggregated LCI data set when combined with its complementing underlying datasets.  348 
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Particulate matter – impact category that accounts for the adverse effects on human health caused by emissions 349 

of particulate matter (PM) and its precursors (NOx, SOx, NH3).  350 

Photochemical ozone formation – impact category that accounts for the formation of ozone at the ground level of 351 

the troposphere caused by photochemical oxidation of volatile organic compounds (VOCs) and carbon monoxide 352 

(CO) in the presence of nitrogen oxides (NOx) and sunlight.  353 

Population - any finite or infinite aggregation of individuals, not necessarily animate, subject to a statistical study.  354 

Primary data – data from specific processes within the supply chain. Such data may take the form of activity data, 355 

or foreground elementary flows (life cycle inventory). Primary data are site-specific, company-specific (if multiple 356 

sites for the same product) or supply chain specific.  357 

Primary data may be obtained through meter readings, purchase records, utility bills, engineering models, direct 358 

monitoring, material/product balances, stoichiometry, or other methods for obtaining data from specific processes 359 

in the value chain. Primary data is a synonym of ‘company-specific data’ or ‘supply chain specific data’.  360 

Product – any good or service.  361 

Product category – group of products (or services) that can fulfil equivalent functions.  362 

Product flow – products entering from or leaving to another product system.  363 

Product system – collection of unit processes with elementary and product flows, performing one or more defined 364 

functions, which model the life cycle of a product.  365 

Raw material – primary or secondary material used to produce a product.  366 

Reference flow – measure of the outputs from processes in a given product system required to fulfil the function 367 

expressed by the functional unit.  368 

Refurbishment – the process of restoring components to a functional and/or satisfactory state compared to the 369 

original specification (providing the same function), using methods such as resurfacing, repainting, etc. Refurbished 370 

products may have been tested and verified to function properly.  371 

Releases – emissions to air and discharges to water and soil.  372 

Representative sample – a representative sample with respect to one or more variables is a sample in which the 373 

distribution of these variables is exactly the same (or similar) as in the population of which the sample is a subset.  374 

Resource use, fossil – impact category that addresses the use of non-renewable fossil natural resources (e.g. 375 

natural gas, coal, oil).  376 

Resource use, minerals and metals – impact category that addresses the use of non-renewable abiotic natural 377 

resources (minerals and metals).  378 

Reviewer – independent external expert conducting the review of the PEFCR and possibly taking part in a reviewer 379 

panel.  380 

Sample – a subset containing the characteristics of a larger population. Samples are used in statistical testing when 381 

population sizes are too large for the test to include all possible members or observations. A sample should 382 

represent the whole population and not reflect bias toward a specific attribute.  383 

Secondary data (also called background data) – data that is not from a specific process within the supply-chain 384 

of the company.  385 
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This refers to data that is not directly collected, measured or estimated by the company, but rather sourced from a 386 

third party LCI database or other sources. Secondary data includes industry average data (e.g., from published 387 

production data, government statistics and industry associations), literature studies, engineering studies and 388 

patents) and may also be based on financial data and contain proxy and other generic data. Primary data that go 389 

through a horizontal aggregation step are considered to be secondary data.  390 

Sensitivity analysis – systematic procedures for estimating the effects of the choices made regarding methods and 391 

data on the results.  392 

Site-specific data – directly measured or collected data from one facility (production site).  A synonym of ‘primary 393 

data’.  394 

Single overall score – sum of the weighted results of all environmental impact categories.  395 

Specific data – directly measured or collected data representative of activities at a specific facility or set of facilities. 396 

A synonym of ‘primary data’.  397 

Subdivision – subdividing involves disaggregating multifunctional processes or facilities to isolate the input flows 398 

directly associated with each process or facility output. The process is investigated to see whether it may be 399 

subdivided. Where subdivision is possible, inventory data should be collected only for those unit processes directly 400 

attributable to the products/services of concern.  401 

Sub-processes – processes used to represent the activities of the level 1 processes (=building blocks). Sub-402 

processes may be presented in their (partially) aggregated form (see Figure 1).  403 

Supply chain – all of the upstream and downstream activities associated with the operations, including the use of 404 

sold products by consumers and the end-of-life treatment of sold products after consumer use.  405 

Supply chain-specific – refers to a specific aspect of a company’s specific supply chain. For example, the recycled 406 

content of aluminium produced by a specific company.  407 

System boundary – definition of aspects included or excluded from the study. For example, for a cradle-to-grave 408 

analysis, the system boundary includes all activities ranging from the extraction of raw materials, through 409 

processing, distribution, storage and use, to the disposal or recycling stages.  410 

System boundary diagram – graphic representation of the system boundary defined for the study.  411 

Temporary carbon storage – this happens when a product reduces the greenhouse gases in the atmosphere or 412 

creates negative emissions, by removing and storing carbon for a limited amount of time.  413 

Uncertainty analysis – procedure for assessing uncertainty in the results of the study due to data variability and 414 

choice-related uncertainty.  415 

Unit process – smallest element considered in the LCI for which input and output data are quantified.  416 

Unit process, black box – process chain or plant-level unit process. This covers horizontally averaged unit processes 417 

across different sites. Also covers multi-functional unit processes where the different co-products undergo different 418 

processing steps within the black box, hence causing allocation problems for this dataset4.  419 

Unit process, single operation - unit operation type unit process that cannot be further subdivided. Covers multi-420 

functional processes of the unit operation type5.  421 

Upstream – occurring along the supply chain of purchased goods/ services prior to entering the system boundary.  422 
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Verification – conformity assessment process carried out by an environmental footprint verifier to demonstrate 423 

whether the study has been carried out in compliance with Annex I  424 

Waste – substances or objects which the holder intends (or is required) to dispose of.  425 

Water use – impact category that represents the relative available water remaining per area in a watershed, after 426 

demand from humans and aquatic ecosystems has been met. It assesses the potential for water deprivation, to 427 

either humans or ecosystems, based on the assumption that the less water remaining available per area, the more 428 

likely it is that another user will be deprived.  429 

Weighting – a step that supports the interpretation and communication of the analysis results. The results are 430 

multiplied by a set of weighting factors (in %), which reflect the perceived relative importance of the impact 431 

categories considered. Weighted results may be directly compared across impact categories, and also summed 432 

across impact categories to obtain a single overall score. 433 



 

18 

 

1- Introduction 434 

1.1 - General   435 

This methodological report is a product of the Eco Food Choice (EFC) project, a European initiative funded by the 436 

LIFE program and comprising partners from France, Spain, Germany, and the Netherlands. The main objective of the 437 

EFC project is to create the necessary conditions for the development of harmonised environmental food databases 438 

and a common methodology for environmental labelling across Europe. This effort aims to provide the continent 439 

with an operational, collectively supported environmental labelling system that facilitates a shift towards more 440 

sustainable and healthier food consumption patterns. 441 

The EFC project is structured into several work packages, one of which is dedicated to environmental data and the 442 

development of new datasets, along with a harmonised Life Cycle Assessment (LCA) methodology. This report 443 

addresses the methodological challenges of food product ecolabelling and responds to the need for guidance on 444 

methodological convergence among existing and future initiatives. It outlines the development of a harmonised 445 

LCA methodology, which is part of the second work package of the EFC project. This report also outlines 446 

recommendations and challenges related to the third work package of the EFC project. This work package aims at 447 

providing methodological harmonisation guidance to calculate a food environmental score by aggregating LCA 448 

scores and complementing them with additional indicators.  449 

This proposed harmonised LCA approach aligns with the most recent version of the PEF methodology wherever 450 

possible, while also addressing its limitations and strengthening the overall methodological framework. Thus, any 451 

deviation from PEF methodology is timely indicated.  452 

Terminology Note  453 

The terminology in this beta version of the EFC method reflects the current stage of development and may be 454 

updated in the final version (expected November 2026) to improve consistency with the PEF framework and relevant 455 

official standards. This includes the use of normative terms such as shall, should, and may. Other technical terms, 456 

definitions, and phrasing may also be updated to improve clarity, consistency with the PEF framework, and 457 

alignment with stakeholder feedback.  458 

1.2 - Process development  459 

The development of this methodology document was led by Work Package Two in the EFC project, divided into 460 

several subtasks following the life cycle assessment methodology. It also includes subtasks related to Work Package 461 

Three of the project, particularly in relation to aggregation into a single score and grading. This way, the main topics 462 

and aspects of improvement were addressed. Each subtask was led by a member of the project team, who oversaw 463 

developing an initial proposal, which was later discussed and reviewed by other subtask members. Thus, each 464 

subtask member contributed with inputs and feedback that were gathered and adapted to the initial subtask 465 

proposal. Topics that did not have a consensus were documented, including a minority statement that reflected 466 
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the diverging view and its reasoning. Some of them were also brought up to the Technical Advisory Board to get 467 

additional views. The final decision was, in any case, a majority decision, ideally unanimous.  468 

1.3 - Status of the development 469 

The present methodology report corresponds to a Beta Version, outlining the harmonised life cycle methodology 470 

for ecolabelling of agrifood products. Methodological improvements were selected and prioritised with a strong 471 

focus on operationalisation and pragmatism. Whenever a scientifically preferable option was identified but required 472 

more time for consideration, it was documented for future development in the final version of the methodology. 473 

Further potential improvements were also identified during the process and are presented in Chapter 9. These will 474 

inform our roadmap towards the final version of our method, scheduled for release in November 2026.  475 

This report places more emphasis on certain methodological issues (such as toxicity, biodiversity, and data 476 

collection) because they are more debated, or particularly relevant for the applicability of a harmonised LCA-based 477 

ecolabel in the food sector. Other topics are treated more briefly, not because they are unimportant, but because 478 

they are either well established or of lower immediate priority. These aspects will be further elaborated in the final 479 

version, informed by the public consultation detailed below. 480 

The ongoing public consultation on this beta version with several stakeholder groups across Europe will inform the 481 

final methodology, scheduled for release in November 2026. A feedback form is being shared with this report for this 482 

purpose. All feedback will be thoroughly considered, although not all comments can receive a personalised answer. 483 

Dedicated online meetings with the Committees of the EFC project (Committee of Countries, Stakeholders 484 

Committee, Technical Advisory Board, Retailer Webinar, and others) will be organised in late 2025 and mid-2026 to 485 

refine the methodological guidance and co-develop the final version, scheduled for release in November 2026. In 486 

addition, environmental score calculations and sensitivity analyses will be conducted by the Eco Food Choice 487 

consortium and partners to test the present guidance and anticipate the outcomes of product scoring. We therefore 488 

expect tangible, and for some aspects possibly significant, changes between the beta and final version. 489 

1.4 - Geographic validity 490 

This EFC harmonised LCA methodology is primarily valid for agrifood products consumed in the European Union. The 491 

methodology aims to best reflect the situation for products consumed on the European market, including imported 492 

ones.  493 
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2- Scope  494 

2.1 - Functional unit  495 

The chosen functional unit for environmental labeling for the Eco Food Choice methodology is weight-based (per 496 

1kg or 100g of consumable product at the consumer level). It accounts for losses across the product’s life cycle 497 

(production, processing, packaging, distribution, etc.). This weight-based approach is the most used in scientific 498 

literature and regulatory frameworks due to its simplicity and broad applicability. Mass-based FU has been identified 499 

as the best pragmatic solution, offering consistency across food categories while allowing for future refinements in 500 

environmental labeling methods. 501 

• What: Food or drink product; packed (or not) consumed by the consumer. 502 

• How much: Per weight 503 

• How well: Suitable for human consumption 504 

• How long: Before the expiration date 505 

2.2 - System boundaries 506 

This methodology adopts the Cradle-to-Grave approach, including all stages from raw material acquisition and 507 

pre-processing, production of the main product, product distribution and storage, use stage, and end-of-life 508 

treatment of the product (if applicable). This is consistent with the defined functional unit. The potential exclusion of 509 

any process shall be explained and justified.  510 

2.3 - Life cycle stages 511 

The table below presents the ten life cycle stages that shall be considered and the activities involved. In particular, 512 

raw material acquisition and pre-processing is split into 4 stages, so it better reflects the agri-food supply chain, 513 

and it eases the identification of hotspots. In cases of non-food waste and food losses and waste generated 514 

throughout the life cycle stages, the modelling criteria outlined in Section 4 - Life cycle stages should be followed. 515 

Default values can be consulted in Section 3.5 - Default values. Additional life cycle stages should be provided if 516 

needed, with the corresponding support. 517 

Table 2.1. Life cycle stages definition and activities involved.  518 

 
Life cycle stage 

1 

Raw material acquisition 

                         

2 Crop cultivation 
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3 

Animal production 

                           

4 

Feed production 

                          

5 

Food and ingredient processing 

                             

6 

Packaging production 

                           

7 

Distribution 

                           

8 

Retail 

                            

9 

Use & preparation 

                           

10 

End-of-Life 

                           

2.4 - Cut-off 519 

According to the PEF method (European Commission, 2021), processes and elementary flows may be excluded up 520 

to 3.0% (cumulatively) of the single overall score, based on material and energy flows and the level of environmental 521 

significance. The processes subject to a cut-off shall be made explicit and justified, in particular regarding the 522 

environmental significance of the cut-off applied. The cut-off shall be considered in addition to the cut-off already 523 

included in the background datasets. The processes that (cumulatively) account for less than 3.0% of the material 524 

and energy flow, as well as the environmental impact for each impact category, may be excluded. The following 525 

processes can be excluded based on the aforementioned cut-off criteria: 526 

• Production and transportation of capital goods (including infrastructure) and their end-of-life, unless 527 

there is evidence from previous studies that they are relevant (e.g., greenhouses), or they are already 528 

part of the background processes. However, utility use in/by these capital goods is considered. 529 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=PI_COM:C(2021)9332
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• Production and transportation of intermediate packaging materials used along the value chain, 530 

including secondary and tertiary packaging. 531 

• Production and transportation of cleaning agents, medicine, antibiotics, insemination material and 532 

comparable inputs. 533 

• Storage operations for non-feed ingredients. 534 

More details on background data requirements can be found in Section 3.8 – Secondary data. *535 

 

* Note: Impact categories are detailed in Sections 5.1 - Method and environmental indicators, 6-Biodiversity 

impacts, and 8.2 - Weighting.  



 

3- Life Cycle Inventory 536 

3.1 – Included processes 537 

Processes included in each life cycle stage are presented in Table 3.1. The table below details the type of processes, 538 

as guidance. Data requirements for life cycle inventories as well as allocation are also described in this chapter. 539 

Details of modelling choices are described in Section 4 - Life cycle stages. 540 

Table 3.1. Overview of the activities included in the life cycle stages 541 

Life cycle stage 
Processes  Activities 

Raw material acquisition 

Activities related to resource 
extraction, raw material 
production, pre-processing of 
materials and starting materials 
used as input for cultivation 

- Production and transport of 
fertilizers and manure 
- Production and transport of plant 
protection products 
- Production and transport of capital 
goods 
- Production and transport of 
starting material 
- Production and transport of 
growing media 
- Production and transport of ‘other’ 
materials (e.g., bedding materials, 
trellis system) 

Crop cultivation 
Cultivation of crops for food, or as 
input for feed production  

- Use of resources (land, water) 
- Energy (fuel, electricity) 
- Emission from fertilizers, manure, 
land transformation 

Animal production 
Farm activities and manure 
management.  

- Feed transport 
- Feed additives and minerals 
- Young animals  
- Energy  
- Water use  
- Emissions from enteric 
fermentation and manure 
management 

Feed production 
Transport and processing of crops 
and other raw materials into feed.  

- Production of feed additives 
minerals  
- Processing of crops 
- Processing of animal  
- Transport of (dry feed) ingredients 
- Energy use 

Food and ingredient 
processing 

Transport to food production 
facility, energy consumption, 
losses, and other emissions in food 
production processes  

- Transport to facility 
- Processing of animals 
- Processing of crops into food 
ingredients 
- Processing of food ingredients into 
final food products 

Packaging production 

Extraction of raw materials, 
production of packaging and end-
of-life of packaging material  

- Production of materials for 
packaging  
-Transport of materials 
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Distribution 
Transport from food producers to 
the distribution network 

- Transport from food production to 
distribution centers and retailers 
- Energy and water use at the 
distribution centers 
- Food waste 
 

Retail 
Energy consumption and food 
losses at supermarkets 

- Energy and water use at retail 
- Food waste 

Use & preparation 

Use phase of food products, 
including consumer 
transportation, energy inputs for 
the use/consumption of the food 
product 

- Water and energy use 
- Use of other food components 

End-of-Life 
Only includes food waste 
treatment 

- End of life of edible food losses  
- End of life of consumer packaging  
- End of life of growing media 
- Transport to the waste treatment 
facility 

3.2 – Allocation: Handling multi-functional processes  542 

3.2.1 – Allocation approaches per life cycle stage 543 

Several methodological options are available to model multifunctionality. For food product labelling, however, where 544 

tens of thousands of products need to be assessed in automated, batch-style calculations, there are limited 545 

alternatives to allocation, which is thus the recommended approach here. Multiple allocation approaches can be 546 

applied. Table 3.2 presents the allocation approaches recommended by Eco Food Choice for each life cycle stage 547 

and indicates whether these approaches are also applied in the EF method and selected PEFCRs. 548 

Table 3.2 Allocation approaches per life cycle stage 549 

Life cycle stage 
Activity Allocation  In accordance with 

Crop cultivation 
Between main and co-
products 

Economic PEF, PEFCR Feed 

CHP-systems in 
greenhouses 

Energy FloriPEFCR 

Multiple crops in 
greenhouses 

Area-time FloriPEFCR 

Feed production 
Between main and co-
products 

Economic  PEFCR Feed for food producing 
animals 

Animal production 
Dairy  Economic Result of discussion in consortium 

and TAB 
Other animals 
(within farm module) 

Economic PEF (partly) Result of discussion in 
consortium and TAB  

Manure exported to other 
farms 

Cut-off, no allocationi PEF (default option) 

Dead animals Cut-off, no allocationii  
Slaughterhouse Economic PEF 
All processes, except dairy 
for food 

Economic PEF 
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Food ingredient 
processing & 
production 

Dairy processing for food Dry matter mass PEFCR for Dairy, based on 
International Dairy Federation 
(2022) 

Packaging 
See End-of-life ‘consumer packaging’ 

Distribution 
Energy use Volume PEF 
Transport Mass PEF 
Trunk (consumer 
transport) 

Volume PEF 

Retail 
Energy use Volume PEF 

Consumption 
Energy usage fridge Volume PEF  

End-of-life 
Consumer packaging Circular Footprint 

Formula 
PEF 

Edible food waste 50% trashed (i.e., 
incinerated and 
landfilled), 25% 
composted and 25% 
methanised, liquid food 
waste: wastewater 
treatment 

PEF 

Growing media Cut-off, no allocationiii Growing Media Environmental 
Footprint Guidelines 

iManure is considered to have no economic value at the farm gate, and as such regarded as residual product of 
the animal production. The animal system accounts for the environmental burden of on-farm storage. The 
environmental burden of application of the manure and the processing stages following on-farm storage to 
produce organic waste products are attributed to the plant system applying the manure/ organic waste product.  
iiNo impact is allocated to the dead animal from the farm. The impact of dead animals on feed conversion and 
nitrogen balance is considered, as data is collected per year. The dead animals are treated via rendering, and 
the impact of that process is attributed to the products from rendering.    
iiiMost of the growing media are either composted or used for field application as soil improvers and are treated 
as a residual product of the grower as such. All emissions related to the C-content of the growing media are 
attributed to the first crop, while the treatment of the growing media for processing into a soil improver is 
attributed to the plant system applying the soil improver.   

3.2.2 - How to determine economic allocation factors 550 

Economic allocation refers to allocating inputs and outputs associated with multi-functional processes to the co-551 

product outputs in proportion to their relative market values. The market price of the co-functions should refer to 552 

the specific conditions and stage of the process in which the co-products are produced. Prices should refer to the 553 

value immediately after production, the revenue of the producer (not the price at the consumer). Taxes, transport, 554 

and insurance should not be included in the price.  555 

Prices shall be representative of the region in scope and shall be the average prices for a recent 3-year period. For 556 

global commodities, regional prices are expected to align with global prices; whereas for regional-only 557 

commodities, prices are expected to remain regional. Therefore, we propose a regional approach to reason about 558 

allocation factors that can be applied in different types of multifunctional processes. 59,60 559 

A single data source of price information is lacking. Established databases and methods (e.g., Agribalyse, 560 

Agrifootprint, EcoInvent, PEF, PEFCRs) can be used to reason about allocation factors that can be applied in different 561 

types of multifunctional processes. 562 
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3.2.3 - Crop rotation and allocation of emissions 563 

The variety in terms of rotation schemes is very high, which provides a big challenge in developing modelling rules 564 

which apply to specific rotation schemes. General allocation rules are provided to consider crop rotation: 565 

• Impacts linked to the production of these, P and K and to emissions linked to their spreading are 566 

allocated to each crop in proportion to exports. 567 

• The nitrogen available for the crop receiving the input is allocated to it. The rest is allocated equally 568 

among all the crops in the rotation. 569 

• The impact of production and the emissions of nitrogen supplied in mineral form to a crop are fully 570 

attributed to that crop. 571 

• The impact of nitrate emissions during intercropping is attributed to the previous crop. 572 

• The impact of nitrogen production from crop residues and the N2O emissions induced by these residues 573 

is attributed to the crop that produced them. 574 

These general rules are based on the Agribalyse method, which uses information from the Agreste cropping 575 

practices survey from 2006, in which over 14,000 plots have been surveyed over a period of 2001-2005. Over 4000 576 

different rotations have been identified, which were brought down to 34 major crop succession groups (Jouy & 577 

Wissocq, 201127). The implementation of the approach, using "corrective flows”, is described in the Agribalyse 3.2 578 

methodology document, Sheet n°16: Allocation of basic manure and organic fertilizers in crop succession7.  579 
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 580 

3.3 - Resource use  581 

3.3.1 - Crop water use 582 

Crop Water Footprint (CWF) can be obtained from the latest enhanced datasets, a global process-based crop 583 

model developed by Mialyk and al. (2024) 29, for 175 individual crops. The model is based on FAO’s AquaCrop model 584 

and simulates the daily crop growth and vertical water balance considering local environmental conditions, crop 585 

characteristics, and farm management. The model separates blue and green water, the former being the one 586 

Allocation in the context of attributional versus consequential modelling 

ISO 14044 and ISO 14067 provide a hierarchy to decide on the allocation approach. The first step in the hierarchy is applying 

substitution (also called system expansion). The second step in the hierarchy is using an underlying physical relationship. The 

third and last step in the hierarchy is applying another relationship between the co-products. In agri-food, mostly the third 

and last step is applied for allocation, economic allocation in particular.  

The ISO standards have been developed for all types of LCA, both consequential and attributional. Consequential LCA is 

applied mostly for investigating long-term effects of policy decisions. To investigate these long-term effects and the changes 

in impact that they could bring, applying substitution is a neat approach. Attributional approach is used to investigate the 

absolute impacts of a product or service. In doing so, the substitution approach forces the user to make a lot of assumptions 

about the so-called avoided burdens. These tend to be quite arbitrary assumptions/choices about the quality and function 

of the co-product versus the substitution product. The second and third steps of ISO’s hierarchy are more appropriate to 

analyse the absolute impact of products and services, using an attributional approach. Since PEF is meant for analysing and 

communicating absolute impacts of products, it makes sense to apply the attributional approach. This also means that the 

substitution approach to allocation is not the preferred option in the context of PEF. Hence, we see that in PEF, the most applied 

allocation approaches, especially for agri-food products, are economic allocation and biophysical allocation. Particularly for 

agricultural and food products, applying substitution is very complex, as most substitutions for co-products come from 

multifunctional processes themselves.  

An advantage of economic allocation is that it reflects the market and leads to incentives that promote sustainable 

production and consumption. Functions of co-products can change; whey, at one point, went from a ‘waste’ stream to a 

highly valued stream. In agri-food, the products with the highest value functions are often not the products with the highest 

mass. There are a lot of wet co-products. For this reason, mass allocation is not often applied. The ISO hierarchy is also often 

misinterpreted. Mass allocation tends to be interpreted as the second step in the hierarchy, while in fact mass does not reflect 

an underlying physical relationship (A2 amendment ISO 14044). Using underlying physical relationships for allocation has its 

limitations when there is limited capacity to independently vary the production of co-products.  

In economic allocation the impact of processes is best attributed according to the revenue of the co-products to avoid that 

impacts are allocated to ‘wasted’ co-products, decreasing the incentive to make the process more sustainable; In the 

Netherlands applying biophysical allocation to sheep husbandry would attribute almost 25% to the wool, which is wasted in 

the Netherlands, while economic allocation would allocate this impact mostly to the sheep meat.  

In some cases, PEF does require the use of system expansion/substitution, for instance, when applying the Circular Footprint 

Formula. The A2 amendment to ISO 14044 also describes that system expansion can often be a straightforward choice for 

energy products, as it is in the case of incineration with energy recovery. Agricultural systems are complex. For complex 

systems, the A2 amendment to ISO 14044 explains: The data requirements can be onerous, and the different modelling 

choices can lead to a low level of transparency. Where there are multiple industrial pathways for co-products, the model 

results can have high variability.   
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considered for the EFC method. In the upcoming versions of the Eco Food Choice method, specific local data may 587 

be required if available. 588 

3.3.2 - Greenhouse gases modelling 589 

Two subjects are covered: biogenic carbon modelling and GHG modelling in relation to Land Use and Land Use 590 

Change (LULUC).   591 

The PEF general guidelines (mainly based on PAS2050) state that the sub-categories ‘Climate change –fossil’, 592 

‘Climate change – biogenic’ and ‘Climate change - land use and land use change’ shall be reported separately, if 593 

they show a contribution of more than 5% each to the total score of climate change.  594 

Biogenic & Fossil  595 

For “Climate change – biogenic”, for food products, a simplified modelling approach could be used only if the flows 596 

which influence the results of climate change impact (namely, biogenic methane emissions) are modelled. The 597 

simplified approach avoids modelling human digestion while eventually arriving at a zero balance. In this case, the 598 

following rules apply: 599 

• Only the emission ‘methane (biogenic)’ is modelled; 600 

• No further biogenic emissions and uptakes from the atmosphere are modelled; 601 

• If methane emissions are both fossil and biogenic, the release of biogenic methane shall be 602 

modelled first, followed by the remaining fossil methane. 603 

Land use and land use change (LULUC)  604 

Following the PEF, only direct land use change (dLUC) shall be considered. Direct land use change occurs as the 605 

result of a transformation from one land use type into another, which takes place in a particular/ certain piece of 606 

land cover, possibly leading to changes in the carbon stock of that specific piece of land, but not in other systems. 607 

It does not consider the global food system and its interlinkages.  608 

Table 3.3. summarises the methodological choices currently considered most relevant for modelling GHG emissions 609 

in relation to LUC in the context of ecolabeling.  610 

Table 3.3. Summary of the approaches applied to LULUC 611 

Topic EFC methodological guideline 

Approach 

Stock difference approach over 20 years inventory 
Quantification of the GHG flows linked to a transformation, i.e. a change in land use 
or management, by calculating the difference in carbon stocks at equilibrium 
between the current situation and the previous situation 

Data sources to model dLUC 
Spatially-explicit data is preferred if available, if not, statistical models (also known 
as normative models, which use land use statistics to estimate LUC.) 

Allocation method of dLUC 
Crop-specific data (where land-use changes are allocated only to the crop 
responsible for the transformation) is preferred. 
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Ideally, both crop-specific and spatially explicit data should be used. However, since 
such data are not always available, spatially explicit data, even if not crop-specific, 
should be chosen as the next best option. If statistical models are employed, crop-
specific data should be prioritised. 

Spatial resolution for carbon 
stock 

Regionalised C stocks based on national measurement networks or mechanistic 
models (Tier 2 or 3 approaches) rather than default factors (Tier 1 approach). 

Amortization period / 
responsibility window 
Period over which LUC 
emissions are depreciated 
 

20 years 

Amortization method 
Method defining how much 
weight is put on recent vs. 
more historic LUC events e.g., 
equal, linear 

Equal discounting (in line with PEF and PAS 2050). 

Nitrogen mineralization  
 

Including N2O emissions from nitrogen mineralization 
Related to the amount of soil carbon that is lost, based on IPCC 2019 11 

3.3.3 - Electricity use 612 

For electricity modelling, company-specific data, secondary data, or a mix of both, may be used. Two conditions 613 

may be applied: 614 

• Consumption grid mix, including green claimed or tracked electricity, 615 

• And the residual consumption grid mix, which is the unclaimed/untracked electricity.  616 

In the first case, the following minimum criteria must be met to guarantee the integrity of the contractual 617 

instruments: convey attributes, be a unique claim, and be as close as possible to the period to which the contractual 618 

instrument is applied. Either a supplier-specific electricity product or a supplier-specific total electricity mix could 619 

apply under the claimed/tracked electricity context.  620 

Conversely, if the residual consumption grid mix is the case, and if no specific data is available, suitable datasets 621 

should be used, considering country consumption mix, energy type and voltage (see Section 3.8 for more 622 

information). However, if none of the datasets is suitable, electricity can be modelled as follows: determine the 623 

country consumption mix (e.g., X% of MWh produced with wind energy, Y% of MWh produced with combined cycle 624 

power plant, etc) and combine them with LCI datasets per energy type and country/region (e.g., LCI dataset for the 625 

production of 1MWh wind energy in e.g., Spain). For non-EU countries, the (residual) consumption mix should consider 626 

the following parameters: domestic production mix per production technology, import quantity, transmission and 627 

distribution losses, and type of fuel supply.  628 

In case of multiple products at a single location (single country/region), physical allocation should be applied. Then, 629 

if the consumed electricity comes from more than one (residual) electricity mix, each mix source should be used in 630 

terms of its proportion in the total electricity consumed. For multiple products at multiple locations (many countries, 631 
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more than one electricity mix), each country-specific consumption mix should be physically proportional to the total 632 

electricity used. For more guidance, refer to the allocation and data requirement sections. 633 

For on-site electricity generation, two options are presented: when the generation meets the consumption and 634 

when generation exceeds consumption.  635 

In both cases, own modelling combined with LCI datasets should be conducted considering fuel type, technology, 636 

fuel consumption, efficiency and emissions.  637 

When generation exceeds consumption, physical allocation should be followed. The same allocation approach 638 

applies when a cogeneration system (mass-based percentage of electricity and heat) is used. More guidance can 639 

be found in Section 3.2 – Allocation: Handling multi-functional processes. If contractual instruments exist, then, 640 

country-specific residual consumption grid mix combined with LCI datasets should be applied.  641 

In particular, if carbon dioxide (CO2) emissions generated from a cogeneration system are used in greenhouse 642 

cultivation, it is recommended to use data from direct measurements; otherwise, technical system specifications, 643 

public sources or scientific evidence and LCA databases can be used, respectively. Section 3.8 – Secondary data 644 

and Section 3.9 – Company-specific data include further guidance.  645 

3.4 - Data quality requirements 646 

Using high-quality data is crucial in LCA modelling to guarantee that the environmental impact results are reliable 647 

and accurate. The Data Quality Rating (DQR) offers users additional insights into the quality of the data in the 648 

database. The latest revised PEF DQR version adopts a streamlined approach which focuses on evaluating the 649 

datasets based on a set of relevant criteria, allowing experts to assess the quality of the data in a timely and agile 650 

manner, and avoids a detailed flow-by-flow analysis. In this sense, the data quality criteria shall be evaluated 651 

considering the entire system and shall be applied before the creation of any aggregation of sub-processes or 652 

elementary flows of the system. Three data quality components shall be assessed: 653 

• Quality of the inventory values (DQRIV) assesses the quality of the activity data and the elementary flows 654 

evaluated through an expert judgement of the entire system before any aggregation, for instance, all 655 

processes aggregated inside supporting sub-processes, if any. 656 

• Quality of the modelling of data connections (DQRM) assesses the quality of the connections between 657 

inventory values and the input datasets evaluated through an expert judgement of the entire system.  658 

• Quality of the included datasets (DQRID) assesses the quality of the datasets included in the system, 659 

evaluated through an expert judgement that takes into consideration the declared DQRs in the 660 

metadata of all the datasets used in the system.   661 

Two data quality criteria shall be evaluated for each component: Precision (P) and Representativeness (R). On one 662 

hand, precision (P) indicates the way the data is collected and derived and includes the effect of the number of 663 

samples and their redundancy, the calculation methods to elaborate data and derive the final values, data sources, 664 

and adopted standards. Particularly, precision (P) is not applicable in the DQRM. On the other hand, 665 

Representativeness (R), which is related to technological, geographical, and time, denotes the accuracy of the data, 666 
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with reference to the processes and products selected. It characterises the degree to which the collected data 667 

describe the system under analysis. It applies to all three components DQRIV, DQRID and DQRM.  668 

As shown in Table 3.4, the data quality criteria for each component are evaluated using a system that assigns a 669 

score from 1 to 5, where 1 is the best and 5 the worst score. Optionally, intermediate ratings, e.g., 1.5, 2.5, can be used. 670 

Under this framework, level 4 is the lowest quality level admitted, and hence any DQR worse than 4 is not accepted. 671 

The aggregation of the data quality criteria and components in one single score is not required, and hence, the 672 

results are reported separately.  673 

Table 3.5 gathers main guiding principles for expert judgement for each component and criteria rating. 674 

Table 3.4. DQR components, criteria, and acceptable data quality criteria rating 675 

 Precision Representativeness 

Inventory values (DQRIV) 1 – 4 

1 – 4 Modelling of data connections (DQRM) Not applicable 

Input datasets (DQRID) 1 – 4 

Table 3.5. Guiding principles for assessing Precision and Representativeness 676 

 Precision Representativeness 

Inventory values 

(DQRIV) 

1. The number of samples varies from large and 

precise samples or calculations (rating 1) to 

small, rough, or approximated measurements 

with questionable precision (rating 5).  

2. Redundancy of samples may reinforce the 

validity of the inventory values. 

3. Inventory data shall be estimated based on 

robust and precise modelling and calculation 

methods. 

4. Inventory data should be based as far as 

possible on direct measures according to 

defined standards.  

5. When primary information is not available, 

data could be inferred from other verified 

sources (e.g., other existing datasets, scientific 

literature and other publications). 

6. The reliability of expert estimates ranges 

from very precise sources and well-reasoned 

estimates (rating 3) to unexplained expert 

opinions without supporting data (rating 5). 

1. To determine how closely the inventory 

data depict the specific product or 

process under development as 

described in its detailed name fields and 

location. 

2. Identify whether the differences are 

small or if they fundamentally change 

the nature of the product or process 

being evaluated. 

3. The expert should consider whether the 

differences are small or if they 

fundamentally change the nature of the 

product or process being evaluated. 

4. For inventory values (estimated or 

inferred), the expert should assess how 

representative these are for the dataset 

under development/evaluation. 

Completeness is a requirement in this 

case. 
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7. Statistically significant depending on the 

specific conditions of data measurement and 

collection. 

Modelling of data 

connections (DQRM) 
Not applicable 

1. The evaluation of the R of the DQRM 

should consider the four field names and 

information included in the metadata 

field "process information" of the selected 

input datasets, and any other relevant 

information made available by the data 

developer. 

2. Included datasets shall be 

technologically, temporally and 

geographically representative for the 

activity data collected. 

3. The DQRM of any connection with 

supporting sub-processes (black boxes) 

shall be assigned and reported in the 

metadata of the life cycle model.  

4. The presence of data gaps and their 

relevance. 

Included datasets 

(DQRID) 

1. The expert should take into consideration P and R of DQRIV and DQRID and R of the DQRM 
of the EF-compliant process input datasets in the entire life cycle model. 

2. The input datasets to be used in the system model shall be methodologically 
sufficiently consistent with each other and with the inventory data that were specifically 
collected. 

3. ILCD-EL input datasets developed with conceptually different LCA modelling than the EF 
method, like consequential LCA, are not accepted. 

4. It is recommended to give preference to datasets that are supported by 
comprehensive and unambiguous documentation. 

5. ILCD-EL input datasets cannot be rated better than 3. 
 677 

The expert (data developer, reviewer) will assess each component and assign a score for each data quality criterion 678 

(P, R). The data developer will provide a disaggregated life cycle model of the dataset developed and relevant 679 

information regarding data collection to the reviewer, who will have access to the full inventory data and data 680 

sources of the entire life cycle model. The following tables describe each data quality criterion rating to guide the 681 

evaluation of the two data quality criteria (P and R). 682 

Table 3.6. DQR guide for inventory values. 683 
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DQR Precision Representativeness 

1-Excellent 

Inventory values are directly determined 

through on-site collection and using 

modelling and calculation methods based 

on relevant harmonised standards and/or 

stochastic sampling procedures, or legal 

schemes or product category rules for the 

specific technology or process’s activity 

data and emissions under scope. Data is 

considered statistically significant and 

externally reviewed or audited under an 

accredited or legal scheme. 

Inventory values represent the same 

technology and life cycle stages as 

given in the dataset name, and the 

specific product and waste inputs and 

outputs AND the same geography as 

given in the “location” AND the timespan 

of the data collection has no time 

distortions, compared to what is stated 

in the process name (or the general 

average situation, if that is the intended 

process scope). 

2-Very good 

Inventory values are determined from 

reliable sources (e.g. government reports, 

industry databases, evidence-based 

studies, specific EPDs4), using modelling 

and calculation methods based on 

relevant harmonised standards or 

sampling procedures or legal schemes or 

product category rules for the specific 

technology or process’ activity data and 

emissions under scope. Data can also be 

extrapolated from on-site input material 

stock, purchase values and stoichiometric 

relationships combined with measured 

yields and specific waste/by-product data. 

Data is considered statistically significant 

and externally reviewed or audited under 

an accredited or legal scheme. 

Inventory values represent the same 
technology as given in the dataset 
name, and the specific product and 
waste inputs and outputs, AND for one 
of the following aspects, a deviation is 
allowed (the others being at least as 
excellent as allowed in level 1): 

• The geography is not the same, but 
the relevant geographical aspect 
(e.g. grid mix, climate conditions) is 
impact-wise equivalent to the 
geography as given in the 
“location”. 

• The timespan of the data collection 
is not the same, but has impact-
wise negligible distortions 
compared to what is stated in the 
process name (or the general 
average situation, if that is the 
intended process scope). 

3-Good 

Inventory values are exclusively determined 

from engineering calculations or models 

based on relevant standards, sampling 

procedures, or legal schemes, or product 

category rules for the specific technology 

or process activity data and emissions 

under scope. 

Inventory values show a deviation for 
two of the following aspects (the other 
being at least as excellent as allowed in 
level 1): 

• The technology is not the same but 
is impact-wise equivalent to the 
technology as given in the dataset 
name. 
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• The geography is not the same, but 
the relevant geographical aspect 
(e.g. grid mix, climate conditions) is 
impact-wise very similar to the 
geography as given in the 
“location”. 

• The time span of the data collection 
is not the same but has impact-
wise only little relevant distortions 
compared to what is stated in the 
process name (or the general 
average situation, if that is the 
intended process scope). 

4-Fair 

Inventory values are exclusively determined 

from literature and expert estimations 

for this process, technology and emissions 

under scope. Data is externally reviewed or 

audited under an accredited or legal 

scheme or by a qualified expert in the 

specific field. 

Inventory values show a deviation for 
the following three aspects, as follows:  

• The technology is not the same but 
is impact-wise very similar to the 
technology as given in the dataset 
name. 

• The geography is not the same, but 
the relevant geographical aspect 
(e.g. grid mix, climate conditions) is 
impact-wise very similar to the 
geography as given in the 
“location”. 

• The time span of the data collection 
is not the same but has impact-
wise only little relevant distortions 
compared to what is stated in the 
process name (or the general 
average situation, if that is the 
intended process scope). 

Table 3.7. DQR guide for data connections. 684 

DQR Representativeness 

1-Excellent match 

The technology, geography, and the timespan of data collection represented by the 

activity data are the same as indicated in the name fields and relevant metadata of the 

connected included datasets. No data gaps from missing connected datasets (i.e. no 

datasets of at least “data connection” quality level 4) above one quarter of the allowed 

maximum cut-off. 

2-Very good match 

The technology used is the same as indicated in the name fields and metadata of the 
connected included datasets, AND one of the aspects shows the less good 
representativeness, among the following (the others being at least as excellent as 
allowed in level 1):  

• The geography is not the same, but the relevant geographical aspect (e.g. grid 
mix, climate conditions) can be considered impact-wise equivalent to the 
geography as indicated in the name fields and metadata of the included 
dataset. 
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• The timespan of the data collection is not the same, but has impact-wise 
negligible distortions compared to what is indicated in the name fields and 
metadata of the included dataset. No data gaps from missing connected 
datasets (i.e., no datasets of at least “data connection” quality level 4) above 
half of the allowed maximum cut-off. 

3-Good match 

Two of the aspects show a less good representativeness, among the following (the 
other being at least as good as allowed in level 1):  

• The technology is not the same, but can be considered impact-wise 
equivalent, as indicated in the name fields and metadata of the included 
dataset. 

• The geography is not the same, but the relevant geographical aspect (e.g. grid 
mix, climate conditions) is impact-wise very similar to the geography as 
indicated in the name fields and metadata of the included dataset. 

• The timespan of the data collection is not the same, but has impact-wise only 
little relevant distortions compared to what is indicated in the name fields and 
metadata of the included dataset. No data gaps from missing connected 
datasets (i.e., no datasets of at least “data connection” quality level 4) above 
three-quarters of the allowed maximum cut-off. 

4-Fair match 

Three of the aspects show a less good representativeness, among the following: 
• The technology is not the same, but it is impact-wise very similar to the 

technology as indicated in the name fields and metadata of the included 
dataset. 

• The geography is not the same, but the relevant geographical aspect (e.g. grid 
mix, climate conditions) is impact-wise very similar to the geography as 
indicated in the name fields and metadata of the included dataset. 

• The timespan of the data collection is not the same, but has impact-wise only 
little relevant distortions compared to what is indicated in the name fields and 
metadata of the included dataset. No data gaps above the allowed maximum 
cut-off 

3.5 - Default values 685 

Default data apply mainly to the downstream life cycle stages (e.g., packaging, distribution/retailer, consumption, 686 

and end-of-life) in the supply chain. Although sometimes these values can be included in the first life cycle stages, 687 

for example, transportation distances. Default data are typically data points where food companies do not have 688 

information, and to facilitate fair comparison, such data should be standardised per geographical unit to avoid 689 

companies/ organisations using their data for those parameters. Default data applies to different parameters, not 690 

only limited to default transport scenarios, but also for: 691 

• Default packaging (material types + weight) per product (sub) category (see section 4.6 - Packaging 692 

production) 693 

• Reuse rate of packaging material  694 

• Energy use at distribution centres and retail 695 

• Energy use for storage and cooking at consumer 696 

• Raw-to-cook ratios at consumer 697 

• Preparation techniques and cooking times at consumer 698 

• Inedible fractions of food items (see section 4.10 - End-of-life and recycling) 699 
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• Food loss at the distribution centre, retail, and consumer (see section 4.10 - End-of-life and recycling) 700 

• EoL scenarios per material per region (via landfill, incineration, recycling) (see section 4.10 - End-of-life 701 

and recycling) 702 

The proposed approach suggests using default values included in PEF as much as possible and complementing 703 

the missing values with references to default values from the other methodology reports. A summary of the applied 704 

default values for the selected parameters is included in the tables below.  705 

Table 3.8. Default values for transportation 706 

Life cycle stage Default item Default data and reference 

Raw material acquisition and 
pre-processing 

Transport 

For transportation of inputs (e.g., fertilizers, crop protection 
agents, manure, etc.), a default transportation distance of 50 
km is selected. 
For transport of feed to livestock farms, the default transport 
scenario provided below is used: 

• Dairy, pig, and poultry farms: Transportation of 
compound feed to the animal farm is not included. 

Beef system: 100 km by truck (see Agrifootprint methodology 
document, Part 2, Chapter 7)2. 

Ingredients and food 
processing 

Transport Default values in PEF 

Consumer packaging Transport Default values in PEF 

Distribution Transport to DC Default values in PEF 

Distribution 
Transport from 
DC to retailer 

Zero 

Distribution 

Transport from 
retail to 
consumer 

Default values in PEF 

Table 3.9. Default values for packaging (Material type, weight and reuse rate) 707 

Parameter Default data 

Amount and type of packaging 

The following hierarchy is proposed to identify default values: 
Use default values in PEFCR, if available. 
If no PEFCR is available for a specific product group, the default values 
calculated in the PACK_AGB project shall be used3.   

 

2 Agri-footprint. (2022). Agri-footprint 6 methodology report – Part 2: Description of data. 
3 ADEME. (2023). PACK project report – Agribalyse® 3.2. Packaging section. 

https://simapro.com/wp-content/uploads/2023/03/FINAL-Agri-footprint-6-Methodology-Report-Part-2-Description-of-Data-Version-5.pdf
https://entrepot.recherche.data.gouv.fr/file.xhtml?persistentId=doi:10.57745/SQQYEE
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Reuse rate Default values in PEF 

Table 3.10. Default values for energy at distribution center and retail 708 

Life cycle stage Parameter Default data based on PEF guidance 

Distribution  

Energy consumption 
cooling/freezing 

Energy to maintain temperature - 40 kWh/m3*year 

Refrigerants 
0.29 kg R-404a per m2 fridge or freezer, 2m high, 10% annual 
leakage 

Energy consumption (excl. 
cooling/freezing) - lighting 

30 kWh/m2*year + 360 MJ bought (burnt in boiler) or: 
10 Nm3 natural gas/m2 ·year 

Storage volume and time 

A DC is assumed to store 60,000 m3 of product, out of which 
48,000 m3 for ambient storage and 12,000 m3 for chilled or 
frozen storage. For 52 weeks of storage, a default total storage 
capacity of 3,120,000 m3*weeks/year shall be assumed. 

Retail 

Energy consumption 
cooling and freezing 

Cooling - 1900 kWh/m2*year (219 kWh/m3) 
Freezing - 2700 kWh/m2*year (415 kWh/m3) 

Energy consumption (excl. 
cooling/freezing) - lighting 
and heating 

400 kWh/m2*year 

Storage volume and time 
A retail space is assumed to store 2,000 m3 of products (50% of 
the 2,000 m2 building area covered by shelves that are 2m 
high) over 52 weeks, i.e., 104,000 m3 * weeks/year. 

Table 3.11. Default values for parameters at consumer 709 

Parameter Default data  

Raw-to-cook ratios Default values included in the Globodiet Methodology 

Preparation techniques and energy 
consumption 

Default values included in PEF-wise methodology (see table 3.12) 4. 

Ratio electricity to Natural gas for 
cooking 

Default values in PEF 

Storage (Chilling, freezing, etc.) at 
the consumer level 

Default values in PEF 

Preparation time 

Specific default values for pan frying and boiling from Foundation Earth 
methodology (see table 3.13) 5.  
Default values for other preparation methods are included in the PEF-wise 
methodology (see table 3.14)4. 

 

4 Wageningen University & Research (2024 draft - unpublished). PEF-wise methodology for food products 

consumed in the Netherlands.  

5 Foundation Earth. (2023). LCA methodology for environmental food labelling – 2023 beta version 1.0. 

https://www.eitfood.eu/private/Foundation-Earth_LCA-Methodology-for-environmental-food-labelling-compressed.pdf
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Added inputs and water for 
beverages prepared at the 
consumer level 

Default values in Foundation Earth methodology (see table 3.15) 5 

Table 3.12 Default energy use per preparation technique at consumer 4 710 

Preparation 
technique  

Energy 
source  

Power 
(kWh/h)  

Preparation time 
(min)  Comment  

Deep frying  
Always 
electric  

2.3  Per product group  

Power based on 
https://apparaatverbruik.nl/frituurpan/hoeveel-
stroom-verbruikt-een-frituurpan/ 40 gram of 
sunflower oil added per kg product (= assumption)  

Pan frying  
Mix electric/ 
Natural gas  

1  Per product group  
Power based on PEF, 5 grams of sunflower oil added 
per kg product (= PEF default for meat, fish, eggs)  

Boiling  
Mix electric/ 
Natural gas  

3  Per product group  Power based on PEF  

Water cooker  
Always 
electric  

2.2  3  
Assumption, based on 
https://apparaatverbruik.nl/waterkoker/hoeveel-
stroom-verbruikt-een-waterkoker/    

Oven  
Always 
electric  

1.23  Per product group  Power based on PEF  

Microwave  
Always 
electric  

1  Per product group  Assumption  

Chilled at 
consumer  

Always 
electric  

0.0777 
kWh/L  

  PEF default  

Freezing at 
consumer  

Always 
electric  

0.294 
kWh/L  

  PEF default  

No 
preparation  

-      No energy use included  

Table 3.13 – Default boiling time and added water per kg of product for “boiling” preparation at consumer 5 711 

Product category  Boiling time  Added water (L/kg)  

Meat and meat alternatives  120 min  0.2  

Fruit and vegetables  11 min  0.7  

Grain products  15 min  1.5  

Other foods  5 min  5  

Prepared/processed meals (chilled)  10 min  5  

Meat and meat products  120 min  0.2  

Fish, seafood, amphibians, reptiles and invertebrates  10 min  0.05  

Unprocessed eggs  5 min  5  

Vegetables and vegetable products  11 min  0.7  

Starchy roots or tubers and products thereof, sugar plants 
(e.g., Potatoes)  

20 min  0.8  

Cereals and cereal primary derivatives (based on rice)  15 min  1.5  

https://apparaatverbruik.nl/frituurpan/hoeveel-stroom-verbruikt-een-frituurpan/
https://apparaatverbruik.nl/frituurpan/hoeveel-stroom-verbruikt-een-frituurpan/
https://apparaatverbruik.nl/waterkoker/hoeveel-stroom-verbruikt-een-waterkoker/
https://apparaatverbruik.nl/waterkoker/hoeveel-stroom-verbruikt-een-waterkoker/
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Pasta, doughs and similar products  10 min  5  

Table 3.14 - Default preparation times and water added for food categories at consumer 4 712 

Product Group Deep Frying (min) Oven (min) Comment 

Rice 
N/A - Assumption 

Pasta 
N/A - PEF default 

Potatoes 
4 - Assumption 

Pulses 
N/A - Assumption 

Vegetables 
N/A - Assumption 

Meat 
6 - PEF default (pan frying) 

Fish 
6 - PEF default (pan frying) 

Eggs 
N/A - PEF default (pan frying) 

Frozen dishes 
- 15 PEF default 

Table 3.15 – Inputs and water added for beverages prepared at consumers 5 713 

Beverage  Input (kg/kg)  Water added  Comment  

Coffee (beverage)  0.05833  1.10  Based on PEF data (7g/120 ml)  

Coffee  0.05833  1.10  Based on PEF data (7g/120 ml)  

Coffee drink, espresso  0.1325  1.10  Based on PEF data (5.3g/40 ml)  

Coffee drink, café americano  0.05833  1.10  Based on PEF data (7g/120 ml)  

Instant coffee, liquid  0.05833  1.10  Based on PEF data (7g/120 ml)  

Tea  0.01  1    

Black tea, infusion  0.01  1    

Fruit tea, infusion  0.01  1    

Lemonade  0.12  0.88    

Lemonade (light)  0.08  0.92    

Soup vegetable based dried packet prep  0.16  0.84    

Stock from cube prepared  0.226  0.774    

3.6 - Data gaps and proxies 714 

When compiling the life cycle inventories for products in scope, data gaps might be encountered. The issue of 715 

addressing data gaps is not covered in the PEF method, but it is relevant when developing a harmonized database 716 

for the environmental footprint of food products using generic data. It is also relevant for ecolabeling, which uses 717 

partly generic data. When encountering data gaps, the approach is to either solve the data gaps by doing desk 718 

research or to use proxies or assumptions. The latter will be reflected in the Data Quality Rating (see Section 3.4 - 719 
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Data quality requirements). This section focuses on crop cultivation, animal production, processing of ingredients, 720 

and assembly of food products, where proxies need to be made, and no default values/ approaches are available. 721 

Other life cycle stages, such as distribution, retail, consumption, and packaging, are usually approached via default 722 

data when building a database/ executing ecolabeling. Default values are available from PEF in most cases (see 723 

Section 3.5 - Default values).   724 

3.6.1 - Data gaps and proxies in crop cultivation and animal 725 

production 726 

Data gaps often occur when information is lacking on crops and animal cultivation and production data, as well as 727 

their geographical location. For both kinds of data gaps, the approach is, in general, as follows. The FAO and Eurostat 728 

statistics are important sources of information on the origin of crops and animal products.  Similarly, other sources 729 

of trade data can be used, such as TradeMap/ UN Comtrade, and FABIO model. An overview of these different data 730 

sources is presented in Table 3.13 (see Section 3.7 - Data sources for imported products). However, trade data for all 731 

crops and/ or animal products might not be available in these data sources, and therefore, the following proxy 732 

approach is suggested to fill these data gaps. The approach considers two main components: the type of trade 733 

data and the geographical location of the trade data. These two aspects should be considered in parallel by the 734 

LCA practitioner when selecting proxies.  735 

Type of trade data  736 

• Trade data is indirectly derived from the trade data of the co-product. For example, in FAOstat only 737 

the quantity of the cake of soya beans is given. By using a fixed soybean cake-to-soybean meal 738 

yield ratio, the amount of soybean meal production can be quantified. 739 

• Trade data from a similar crop (same family) is used. 740 

• Trade data on the commodity total or commodity group is used (e.g., trade data of refined coconut 741 

oil is based on coconut oil). 742 

Geographical location  743 

• When available, the EU country-specific consumption mix should be used. 744 

• Alternatively, EU country-specific consumption mix can be based on imports only2. 745 

• Alternatively, no consumption mix is used, and therefore, the assumption is that the crop/ animal 746 

product is fully locally produced. 747 

• If none of the previous alternatives is applicable, the consumption mix is based on the EU production 748 

mix (e.g., for beetroot, the EU production data are used as a proxy for the EU country-specific 749 

consumption mix).  750 

Proxies’ hierarchy  751 
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The approach to consistently dealing with crop cultivation and animal production data gaps follows the hierarchy 752 

described here. The priority is to use an EU-specific country consumption mix of a given crop and/ or animal product. 753 

Note that a minimum coverage of 70% of the consumption mix is required, following the approach proposed in the 754 

Eco Food Choice extrapolation method6. If the consumption mix coverage of 70% is not reached (e.g., no cultivation 755 

data for plums for the main importing countries: Spain, Costa Rica, and Turkey), proxies should be used depending 756 

on data availability, as follows: 757 

• Crop cultivation and animal production data from another (neighbouring) country with similar climatic 758 

conditions on the same continent are used (e.g., if cultivation data for Turkey, a main importing country of 759 

plums in the EU, is lacking, cultivation data of Greece are used instead).  760 

• Crop cultivation and animal production data of a similar crop or animal product, belonging to the same 761 

family, are used (e.g., apricot as a proxy for plums, or basil instead of mint). 762 

If no proxies are available, the remaining data gaps are resolved via desk research. 763 

3.6.2 - Data gaps and proxies in the processing of ingredients and 764 

food products 765 

For the processing stage, the choice is to either solve the data gap using desk research or using proxies. The 766 

preference is to solve the data gap using desk research, but the choice will depend on the effort required to solve 767 

the data gap via desk research and the quality of the appropriateness of the available proxies for any given data 768 

gap.  769 

3.7 - Data sources for imported products 770 

The origin of food products consumed in each country is a critical factor influencing impact outcomes, emphasizing 771 

the importance of adjusting the consumption mix (the composition of products consumed in a country, both 772 

domestic and imported) for each product. However, obtaining accurate data on product origins can be challenging.  773 

To balance effort and accuracy, a cut-off point can be defined, simplifying the data collection process while 774 

ensuring that the information remains comprehensive and reliable. A 70% threshold is recommended for calculating 775 

the origins of the food product7. This threshold ensures that at least 70% of the total products consumed in the 776 

country are traced back to their specific sources, including the portion of domestic production intended for 777 

domestic use. The identified origins and their respective proportions, covering at least the 70% minimum threshold, 778 

can then be adjusted and normalised to 100% covering the total consumption mix. Thus, two critical data points 779 

 

6 Eco Food Choice. (2025). Extrapolation method: Methodological report on how to transpose a national LCA 

database on food to another country. 
7 ADEME. (2024). Agribalyse® 3.2 methodology for food products update. 

https://affichage-environnemental.ademe.fr/sites/default/files/2025-02/ECO%20FOOD%20CHOICE_Deliverable%202.1_Transposition%20of%20LCA%20database_Final%20%281%29.pdf
https://affichage-environnemental.ademe.fr/sites/default/files/2025-02/ECO%20FOOD%20CHOICE_Deliverable%202.1_Transposition%20of%20LCA%20database_Final%20%281%29.pdf
https://entrepot.recherche.data.gouv.fr/file.xhtml?persistentId=doi:10.57745/KS2WMB&version=12.0
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need to be identified: the proportion of domestic production used for domestic consumption and the quantity and 780 

origin of imports. 781 

To ensure accuracy and minimise uncertainty, the recommended hierarchy of data sources for this task is as 782 

follows: 783 

• Well-documented public statistics from trusted national or international institutions. It is recommended 784 

to rely on international official databases such as FAOStat, EUROStat, Trade Map or FABIO, which provide 785 

comprehensive and standardised trade data, ensuring consistency and reliability in the analysis. If the 786 

user is aware that national data sources in their country are more accurate, it is recommended to 787 

prioritise them as the primary source of information over international data sources. 788 

• Statistics with restricted-access or publicly accessible scientific literature 789 

• Peer-reviewed, well-documented case study 790 

• Published case study with limited supporting documentation 791 

• Expert opinion 792 

• Individual data and rough estimates 793 

In studies related to environmental impacts, agricultural production and raw material trade, it is better to rely 794 

calculations on product weight than economic value, as it reflects better the physical scale of transportation, 795 

production and consumption, and eliminates the fluctuation factor of prices. Therefore, it is recommended to use 796 

product weight statistics as the basis for assessing import quantities and domestic consumption. Information on 797 

standards regarding the quality of data can be found in Section 3.4 - Data quality requirements. 798 

Table 3.16. Recommended international databases. 799 

Database 
Data origin Data scope 

FAOStat 
Food data is collected, processed and disseminated 
according to the standard International Merchandise 
Trade Statistics (IMTS) Methodology. The data is 
mainly provided by UNSD, Eurostat, and other national 
and international authorities. Trade partner data is 
used for non-reporting countries or missing cells, and 
data on food aid is added to consider total cross-
border trade flows. 

The trade database includes all food 
and agricultural products 
imported/exported annually by all the 
countries in the world, by country, 
region and economic country groups 
for about 600 individual food and 
agriculture commodities since 1961. 

EUROStat 
Eurostat processes international trade in goods 
statistics (ITGS) in line with the European business 
statistics (EBS) framework. Data is primarily sourced 
from EU member states.  

It contains a wide range of statistics 
describing the economy in various 
ways, including international and 
European trade of food and 
manufactured products since 1995.  

Trade Map 
Trade Map sources its data from UN COMTRADE, 
maintained by the United Nations Statistics Division 
(UNSD), and integrates it with data collected by the 
International Trade Centre (ITC). 

Trade Map provides indicators on 
export performance, international 
demand, markets and 
importing/exporting companies. It 
covers 220 countries and territories 
and 5,300 products of the Harmonised 
System. The monthly, quarterly and 
yearly trade flows are available from 
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the most aggregated level to the tariff 
line level.  

FABIO (Food 
and 
Agriculture 
Biomass Input-
Output Model) 

The work is based mostly on freely available data 
from FAOSTAT, IEA, EIA, and UN Comtrade/BACI. It also 
integrates sub-national production data. 

FABIO provides a set of multi-regional 
physical supply-use and input-output 
tables covering global agriculture and 
forestry. FABIO currently covers 191 
countries plus Rest-of-World, 121 
processes and 130 commodities for 
1986-2013. 

3.8 – Secondary data 800 

As part of the ecolabeling process, secondary or background data (i.e., generic datasets) are required. Three types 801 

of background data can be distinguished: 802 

• Datasets specific to agriculture and food production 803 

• Datasets not specific to agriculture and food production, such as electricity mixes, packaging materials, 804 

building materials, etc. 805 

• Datasets specific to agriculture and food production but not related to on-farm operations or food 806 

processing/manufacturing stages, for example, the manufacture of fertilizers or pesticides, and the 807 

manufacture of agricultural equipment. 808 

3.8.1 - Temporary need for a private database to fill current gaps 809 

These types of background data (also referred to as “secondary datasets”) should ideally be sourced from the 810 

public open-source Environmental Footprint (EF) database developed by the European Commission. However, at 811 

this stage, the use of the EF database is not possible due to the following limitations: 812 

• The End User Licence Agreement (EULA) does not permit use of the EF database outside the official 813 

Product Environmental Footprint (PEF) framework. 814 

• PEF Category Rules (PEFCRs) are not yet available for all product groups covered by this methodology. 815 

• The EF database lacks transparency, as its results are aggregated. 816 

Open-source EF 4.0 datasets are expected to be released by the end of 2026 or early 2027; however, disaggregation 817 

of these datasets is still to be confirmed. The final version of the Eco Food Choice methodology will further consider 818 

how to integrate these datasets into the recommended background data hierarchy. Until EF 4.0 becomes available, 819 

non-public background databases must be used. Currently, the most suitable option is Agrifootprint, even though 820 

it is not open source. This choice is based on the following criteria: 821 

• Completeness (worldwide scope, core food groups covered with 4,800 products, multi-stages scope 822 

going from cradle-to-farm or factory gate depending on products) 823 
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• Quality & transparency (documentation is available, peer reviewed, strong Data Quality Rating system in 824 

place, updated annually, detailed input/ output data with disaggregated data available, e.g., unit-level 825 

systems) 826 

• Technological accuracy on agri-food systems (integration of country-specific food production 827 

practices) 828 

• Interoperability with widely used software e.g., SimaPro, OpenLCA and widely used databases (reliance on 829 

Ecoinvent for non-agricultural/food-related data) 830 

• Representativeness (modelling based on consistent representative data sources) 831 

Compliance of the Agrifootprint database with the Eco Food Choice methodology requirements is to be reassessed 832 

with the release of the final method planned in 2026. Ecoinvent also meets most eligibility criteria for private 833 

databases and provides greater sectoral diversity (e.g., energy and electricity, transport, materials, waste and 834 

recycling). However, it lacks sufficient and comprehensive coverage of agricultural and food production data. In 835 

addition, Agrifootprint uses EcoInvent data to cover non-agri-food-related data, making it more aligned with Eco 836 

Food Choice’s needs. 837 

3.8.2 - Recommended hierarchy for background data 838 

• For datasets not specific to agriculture and food production: Use Ecoinvent. 839 

• For datasets specific to agriculture and food production but not related to on-farm or food processing/ 840 

manufacturing operations: Use Ecoinvent. 841 

• For datasets specific to on-farm operations or food processing/ manufacturing: 842 

 Follow the hierarchy below (in order of priority): 843 

o 1. Local open-source databases (e.g., Agribalyse, ILCIDAF, Dutch database, etc.), and pending 844 

they meet the eligibility criteria listed below. 845 

o 2. Locally extrapolated data as per the Eco Food Choice extrapolation guidelines2, using the 846 

same prioritization approach as this report, and pending they meet the eligibility criteria listed 847 

below. 848 

o 3. Global open-source databases for imported products (e.g., Hestia.Earth) 849 

o 4. Private databases focused on agri-food (e.g., Agri-footprint) depending on the product 850 

assessed  851 

o 5. Private databases with broader sectoral coverage (e.g., Ecoinvent) 852 

In the short term, although discrepancies and methodological misalignments are unavoidable, relying on available 853 

secondary data remains a pragmatic and necessary approach. This strategy allows for incremental improvement 854 

of the overall system over time. The long-term goal is the convergence of databases around shared methodological 855 

choices, ideally based on the consensus developed within the Eco Food Choice framework. 856 
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3.8.3 - Eligibility criteria for databases 857 

Local open-source databases should be used only if they meet the following requirements: 858 

• Completeness (coverage of core food groups, cradle-to-farm or factory gate at minimum) 859 

• Quality & transparency (documentation available, peer reviewed, strong Data Quality Rating system in 860 

place, updated regularly, detailed input/ output data with disaggregated data available, e.g., unit-level 861 

systems) 862 

• Technological accuracy on agri-food systems (integration of country-specific food production 863 

practices)  864 

• Representativeness (modelling based on consistent representative data sources) 865 

• Interoperability with widely used software e.g. SimaPro, OpenLCA and widely used databases e.g., 866 

EcoInvent 867 

• Governance by non-profit, supported by local government organizations (e.g., ADEME, ENEA) 868 

Private databases should be used only if they meet the following requirements: 869 

• Completeness (worldwide scope, core food groups covered, cradle-to-farm or factory gate at minimum) 870 

• Quality & transparency (documentation available, peer reviewed, strong Data Quality Rating system in 871 

place, updated regularly, detailed input/ output data with disaggregated data available, e.g., unit-level 872 

systems) 873 

• Interoperability with widely used software, e.g., SimaPro, OpenLCA and widely used databases, e.g., 874 

EcoInvent 875 

• Allows for filling gaps not covered by open-source databases, e.g., through a higher sectoral diversity 876 

• Technological accuracy as much as possible on agrifood practices and important sectors (e.g., energy 877 

and electricity, transport) 878 

• Representativeness (modelling based on consistent representative data sources) 879 

3.8.4 - Guidance on the combination of data sources 880 

It is advisable to limit the number of data sources used when compiling life cycle inventories, as excessive reliance 881 

on multiple databases can introduce methodological inconsistencies due to differing assumptions and modelling 882 

choices. No more than five databases should be used, given the current lack of comprehensive national databases. 883 

In the worst-case scenario, these five databases might include:  884 

1) An open-source national database,  885 

2) Extrapolated data from a local open-source database,  886 

3) An open-source database covering imported products,  887 

4) A food-specific private database, and  888 

5) A general private database to address non-food data gaps.  889 
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Efforts should be made to streamline sources and prioritize consistency by striving for a maximum of three 890 

databases, including a robust national database.  891 

Cut-off requirements can be found in Section 2.4 - Cut-off. 892 

3.9 – Company-specific data 893 

Product-specific data should be preferred over generic data when available, ensuring data consistency (e.g., one 894 

cannot use yield-specific data and fertilizer generic data, as yields and fertilizers are correlated). However, in many 895 

cases, the cost of collecting specific data overcomes the accuracy benefit and might prevent the scalability of 896 

ecolabeling. Also, more specific data induces more complex tools. It is important to focus on key primary data for 897 

environmental relevance and economic efficiency. As digitalization and data infrastructure progress, it should be 898 

easier to incorporate more primary data in ecolabel calculation in the future.  899 

A certain level of company-specific data is needed for meaningful and trustworthy ecolabeling. From the start, the 900 

minimum data points that shall be filled with company-specific data are: 901 

• Country of cultivation/ production per ingredient 902 

• Production type (conventional or organic at least) 903 

• Recipe (kg ingredients per kg final product) 904 

• Country of processing (production of the (composed) food product) 905 

• Processing operations (e.g., ambient, cooled, frozen, cooked, dehydrated, fried) 906 

• Packaging materials and weight (kg per unit of packaging) or at least “packaging type” 907 

Farm data on plant cultivation and animal husbandry, and processing of ingredients and food, will be targeted for 908 

company-specific data at a later stage. For farms, the focus can be on data that are relevant and relatively easy 909 

to collect, like yields, fertilizers used and amounts, pesticides used and amounts, energy use, fuel use, and feed 910 

compositions. Emissions will need to be remodeled using the company-specific data. For processing the data 911 

requirements are about mass balances, fuel use, energy use, water use, and waste streams. The remaining data 912 

points are either modelled or a default is being used.  913 

Information from retailer databases might also be used to improve the assessment, for instance, by gaining more 914 

insight into the specific production circumstances using information on certification, labels, claims, seasonality, and 915 

nutritional information from these databases. 916 

There can also be specific mitigation practices (e.g., tillage farming, cover cropping, rotational grazing, precision 917 

fertilization), particularly at farm and processing levels, of which the effects might be captured partially by the 918 

parameters mentioned above but might also partially be omitted using the above parameters. On the route to 919 

making ecolabeling more and more specific, the integration of such mitigation activities should be considered.    920 

For electricity modelling, company-specific data or secondary data, or a mix of both may be used. Further guidance 921 

is included in Section 3.3.3 - Electricity use. 922 



 

47 

 

For the final life cycle stages (distribution, retail, consumer, end-of-life), it is recommended to stick to default 923 

scenarios. However, if accurate and representative quality company-specific data are available, they may be used, 924 

pending they follow the definitions prescribed in PEF.  925 
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4 - Life cycle stages  926 

4.1 – Raw materials acquisition 927 

This life cycle stage encompasses all activities related to the resource extraction, raw material production, pre-928 

processing of materials and starting materials used as input for cultivation.  929 

4.2 - Crop cultivation  930 

4.2.1 - Pesticides 931 

The pesticides applied to the field are modelled following the consensus LCI model development in the OLCA-Pest 932 

project, which improved the PestLCI 2.0 model (Dijkman and al., 20128). The PestLCI Consensus Model is based on the 933 

emission quantification model PestLCI 2.0 (Nemecek and al., 20229): pesticide types included are insecticide, 934 

herbicide, fungicide, plant growth regulator, and acaricide/ miticide. Default initial emission distribution fractions 935 

should be used (Tier 1A), which can be consulted in the OLCA-Pest project, particularly in the Excel file named “LCI 936 

results: Default life cycle inventory pesticide initial emission distribution fractions from the OLCA-Pest project”10. The 937 

emissions (including the crop compartment) are calculated by multiplying the mass applied by the respective 938 

emission fraction; all fractions sum up to 1.  939 

To use the default emission fractions, the information needed are the crop and the target class. Split the fraction on 940 

the crop into the share of the products used for food and non-food purposes. If the share of food use is unknown, 941 

the default is 100% for crops that are generally used as food. As no crop compartment exists, this fraction is modelled 942 

in a separate emission to soil, mentioning that it corresponds to “crop compartment”. It is recommended to change 943 

the modelling when the crop compartment is available in LCA software programs. 944 

4.2.2 - Fertilisers 945 

The application of synthetic, growing media, manure, crop residues, compost and other organic fertilisers leads to 946 

the emission of different pollutants to air, water, and soil. The following emissions are considered, according to PEF:  947 

• NH3 to air (from the use of N-fertiliser);  948 

 

8 Dijkman, T. J., Birkved, M., & Hauschild, M. Z. (2012). PestLCI 2.0: A second generation model for estimating emissions 

of pesticides from arable land in LCA. International Journal of Life Cycle Assessment, 17(8), 973–986. 

9 Nemecek, T., and al. (2022). Operationalising emission and toxicity modelling of pesticides in LCA: The OLCA-Pest 

project contribution. International Journal of Life Cycle Assessment, 27(4), 463–479.  

10 OLCA-Pest project. (2020). LCI results: Default life cycle inventory pesticide initial emission distribution fractions. 

https://findit.dtu.dk/en/catalog/537f0cd57401dbcc12005759
https://findit.dtu.dk/en/catalog/537f0cd57401dbcc12005759
https://backend.orbit.dtu.dk/ws/portalfiles/portal/275347213/Nemecek2022_Article_OperationalisingEmissionAndTox.pdf
https://backend.orbit.dtu.dk/ws/portalfiles/portal/275347213/Nemecek2022_Article_OperationalisingEmissionAndTox.pdf
https://orbit.dtu.dk/files/337037590/OLCA-Pest_DefaultEmissions_V1-0.xlsx
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• N2O to air (direct and indirect) (from the use of N-fertiliser);  949 

• CO2 to air (from the use of lime, urea, and urea compounds);  950 

• NO3 to water unspecified (leaching from the use of N-fertiliser);  951 

• PO4 to water unspecified or freshwater (leaching and run-off of soluble phosphate from the use of P-952 

fertiliser); and 953 

• P to water unspecified or freshwater (soil particles containing phosphorus, from the use of P-954 

fertiliser).  955 

The N2O, NH3, NO3, and CO2 emissions are modelled applying the IPCC 201911 Tier 2 approach, while Phosphorus 956 

emissions to water are modelled with the SALCA method (Nemecek and al., 202412).  957 

Table 4.1. Emissions flows and models 958 

Emission Compartment Equation Source 

N2O direct  
(synthetic and organic 
fertiliser) 

Air 
𝑘𝑔 𝑁2𝑂 = ∑(𝐹𝑆𝑁 + 𝐹𝑂𝑁) × 𝐸𝐹1𝑖 + (𝐹𝐶𝑅 + 𝐹𝑆𝑂𝑀) × 𝐸𝐹1

+×
44

28
 

IPCC 
201911 
Tier 2 N2O indirect  

(synthetic and organic 
fertiliser) 

Air  

𝑘𝑔 𝑁2𝑂𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 = [(𝐹𝑆𝑁 × 𝐹𝑟𝑎𝑐𝐺𝐴𝑆𝐹) + ((𝐹𝑂𝑁

+ 𝐹𝑝𝑟𝑝) × 𝐹𝑟𝑎𝑐𝐺𝐴𝑆𝑀)] × 𝐸𝐹4 ×
44

28
 

 
𝑘𝑔 𝑁2𝑂𝐿𝑒𝑎𝑐ℎ𝑖𝑛𝑔 = [(𝐹𝑆𝑁 + 𝐹𝑂𝑁 + 𝐹𝐶𝑅

+ 𝐹𝑆𝑂𝑀) × 𝐹𝑟𝑎𝑐𝐿𝑒𝑎𝑐ℎ] × 𝐸𝐹5 ×
44

28
 

NH3/NO volatilisation  
(synthetic fertilizer, sewage, 
other organic, manure, crop 
residues) 

Air 

𝐸𝑓𝑒𝑟𝑡_𝑁𝐻3
= ∑ ∑ (𝑚𝑓𝑒𝑟𝑡𝑖,𝑗

2

𝑗=1

𝐼

𝑖=1
× 𝐸𝐹𝑖,𝑗) 

 
𝐸𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 = 𝐴𝑅𝑁_𝑎𝑝𝑝𝑙𝑖𝑒𝑑 × 𝐸𝐹𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 

 
𝐸𝑎𝑝𝑝𝑙𝑖𝑐_ = (𝑚𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑙𝑢𝑟𝑟𝑦𝑇𝐴𝑁

× 𝐸𝐹𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑙𝑢𝑟𝑟𝑦
)

+ (𝑚𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑜𝑙𝑖𝑑_𝑇𝐴𝑁

× 𝐸𝐹𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑜𝑙𝑖𝑑_𝑇𝐴𝑁
) 

 

𝑁𝐻3𝑐𝑟𝑜𝑝𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠 =
17

14
× ∑(𝐴𝑇 × 𝑁𝑙𝑜𝑎𝑑𝑇 × 𝐹𝑇)

× 𝐸𝐹𝑐𝑟𝑜𝑝 𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠 (𝑇) 

EEA, 
202313 

NO3  
(synthetic and organic 
fertiliser) 

Water  
𝑘𝑔 𝑁𝑂3 = (𝐹𝑆𝑁 + 𝐹𝑂𝑁 + 𝐹𝑝𝑟𝑝 + 𝐹𝐶𝑅

+ 𝐹𝑆𝑂𝑀) × 𝐹𝑟𝑎𝑐𝐿𝑒𝑎𝑐ℎ ×
62

14
 IPCC 

201911 
Tier 2 

CO2  
(limestone, dolomite, urea) 

Air 
 

𝑘𝑔 𝐶𝑂2 = ((𝑘𝑔𝐿𝑖𝑚𝑒𝑠𝑡𝑜𝑛𝑒 × 𝐸𝐹𝐿𝑖𝑚𝑒)

+ (𝑘𝑔𝐷𝑜𝑙𝑜𝑚𝑖𝑡𝑒 × 𝐸𝐹𝑑𝑜𝑙𝑜𝑚𝑖𝑡𝑒)

+ (𝑘𝑔 𝑢𝑟𝑒𝑎 × 𝐸𝐹𝑢𝑟𝑒𝑎)) ×
44

12
 

 

11 IPCC. (2019). 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 4: 

Agriculture, Forestry and Other Land Use. Intergovernmental Panel on Climate Change. 
12 Nemecek, T., and al. (2024). Swiss agricultural life cycle assessment: A method to assess the emissions and 

environmental impacts of agricultural systems and products. 

13 European Environment Agency. (2023). EMEP/EEA air pollutant emission inventory guidebook: Technical guidance 

to prepare national emission inventories. Publications Office of the European Union. 

https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
https://link.springer.com/article/10.1007/s11367-023-02255-w
https://link.springer.com/article/10.1007/s11367-023-02255-w
https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023
https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023
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Phosphorus (P) 

Water 
Soil erosion 

𝑃𝑒 =  𝐴 ∙ 𝑚𝑒𝑟𝑜𝑑 ∙ 𝑃𝑠𝑜𝑖𝑙 ∙ 𝑟 ∙ 𝑒 

SALCA 
Nemecek 
and al. 
(2024)12 

Water 
Runoff 

𝑃𝑟 = 𝑠 ∙ 𝑘𝑟 ∙ 𝑘𝑠1 ∙ 𝑘𝑛 ∙ 𝑘𝑡 (1 +
0.2

80
∙ 𝑓𝑚 +

0.7

80
∙ 𝑓𝑜𝑙 +

0.4

80

∙ 𝑓𝑜𝑠) 

Water 
Leaching 
Groundwater 

𝑃𝑔 = 𝑘𝑙 ∙ 𝑘𝑠2 ∙ 𝑘𝑛 (1 +
0.2

80
∙ 𝑓𝑜𝑙) 

Water 
Leaching 
Drainage  

𝑃𝑑 = 𝑃𝑔 ∙ 𝑘𝑑 

Table 4.2. Description of parameters – fertiliser emission model 959 

Parameter Description Value 

EF1 
Emission factor for direct N2O emissions from Nitrogen inputs in kg N2O-
N, per kg N 

0.01 

EF4 
Emission factor for N2O emissions from atmospheric deposition of N on 
soils and water surfaces 

0.01 

EF5 Emission factor for N2O emissions from N leaching and runoff 0.011 

FSN The amount of synthetic fertilizer N applied to soils, kg N  

FON 
The amount of animal manure, compost, sewage sludge, and other 
organic N additions applied to soils, kg N 

 

FCR 
The amount of N in crop residues (above-ground and below-ground), kg 
N 

 

FSOM 
The amount of N in mineral soils that is mineralized, in association with 
loss of soil C from soil organic matter, kg N 

 

Fprp 
Annual amount of urine and dung N deposited by grazing animals on 
pasture, range and paddock, kg N 

 

FracGASF 

Fraction of synthetic fertiliser N that volatilises as NH3 and NOx, kg N 
volatilised 

0.11 

FracGASM 

Fraction of applied organic N fertiliser materials (FON) and of urine and 
dung N deposited by grazing animals (FPRP) that volatilises as NH3 and 
NOx, kg N volatilised (kg of N applied or deposited)  

0.21 

FracLeach 
Emission factor for N2O emissions from Nitrogen leaching and runoff in kg 
N2O-N per kg N leached and runoff 

0.24 

EFdolomite Emission factor for dolomite in kg C per kg dolomite 0.13 

EFlime Emission factor for limestone in kg C per kg limestone  0.12 

EFurea Emission factor for urea in kg C per kg urea  0.20 

EF1i 

Emission factors developed for N2O emissions from synthetic fertiliser 
and organic N application under conditions i, kg N2O–N/kg N input (i = 1, 
…n) 

 

𝐸𝑓𝑒𝑟𝑡_𝑁𝐻3
  The emission kg NH3/year  

𝐸𝐹𝑖,𝑗  The emission factor for fertiliser type i in pH region j  

𝐸𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡  Amount of pollutant emitted (kg/year),  

𝐴𝑅𝑁_𝑎𝑝𝑝𝑙𝑖𝑒𝑑  Amount of N applied in fertiliser, organic waste or crop residues, kg/year  

𝐸𝐹𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡  Emission factor of pollutant, kg/kg  

𝐸𝑎𝑝𝑝𝑙𝑖𝑐  The emission of NH3-N during and immediately after field application  



 

51 

 

𝑚𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑙𝑢𝑟𝑟𝑦𝑇𝐴𝑁
  The total amount of TAN  

𝑚𝑎𝑝𝑝𝑙𝑖𝑐𝑠𝑜𝑙𝑖𝑑_𝑇𝐴𝑁
  The total amount of TAN  

𝐴𝑇  The area of the T th crop, ha  

𝑁𝑙𝑜𝑎𝑑𝑇  
the above-ground production of crop residues from the T th crop, kg 
N/ha.year 

 

𝐹𝑇  
The fraction of the crop residues from the T th crop that produce NH3 
emissions 

 

𝐸𝐹𝑐𝑟𝑜𝑝 𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠 (𝑇)  The emission factor for crop T, kg NH3-N/kg N_load  

44/12 CO2-C to CO2 conversion factor   

44/28 N2O-N to N2O conversion factor  

17/14 NH3-N to NH3 conversion factor   

62/14 NO3-N to NO3 conversion factor  

Pe The mean amount of P transported into water bodies through soil erosion  

A Area of plot, ha  

Merod Mass of eroded soil, t/ha  

Psoil P concentration in soil, kg P/t 950 g P/t soil 

r Fraction of P loss reaching the aquatic environment 0.2 

e Enrichment factor  

Pr P loss through runoff  

s Dimensionless slope factor  

ks1 Correction factor 0.8 – 1.2 

kn Correction factor 0.8 – 1.4 

kt Correction factor  

fm, fol and fos 
The applied amounts of mineral fertiliser (m), liquid manure (slurry) (ol) 
and solid manure (os), kg P/ha 

 

Pg  Phosphorus leaching into groundwater  

Kl The average annual P leaching into groundwater  

ks2 Correction factor  

fol The applied amount of slurry  

Pd P leaching by drainage  

kd The drainage factor  

4.2.3 - Heavy metals 960 

The heavy metals emissions modelling is based on the SALCA method (Nemecek and al., 202412). Heavy metal 961 

emissions from field inputs are modelled as emissions to soil and/ or leaching or erosion to water, due to the 962 

application of fertilizers and manure, and due to deposition. This way, the inventory accounts for the final emissions 963 

(release) of the heavy metals in the environment, including the uptake of heavy metals by the crop. SALCA method 964 

considers the following:  965 
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• The agricultural inputs to a specific field are calculated. This includes mineral and organic fertilisers, 966 

pesticides, and seed. 967 

• An allocation factor is calculated. This allocation factor is subsequently applied to the emissions from 968 

erosion and leaching and to exports from harvested goods.  969 

• Emissions from leaching and erosion are determined, as well as metals exported with the crop. 970 

• Emissions to agricultural soil are calculated as the difference of inputs and outputs (erosion, leaching, 971 

and harvest). 972 

The metal concentrations in agricultural soils and the mean annual deposition rates data should be obtained 973 

according to the country and geographical context. The content of heavy metals (Cd, Cu, Zn, Pb, Ni, Cr and Hg) in 974 

mineral and organic fertilizers, biomass, pesticides, and for leaching can be consulted in the SALCA method 975 

(Nemecek and al., 2024)12. 976 

Table 4.3. Overview of the heavy metal emission model 977 

 Equation 

Total agricultural 
input  

𝑴𝒂𝒈𝒓𝒐 𝒊 = ∑ (𝑴𝒔𝒆𝒆𝒅 𝒔 × 𝒄𝒔𝒆𝒆𝒅 𝒔,𝒊)
𝒋

+ ∑ (𝑴𝒑𝒆𝒔𝒕𝒊 𝒆 × 𝒄𝒑𝒆𝒔𝒕𝒊 𝒆,𝒊) × (𝟏 − 𝒇𝒂𝒊𝒓 − 𝒇𝑶𝑭𝑺)
𝒋

+ ∑ (𝑴𝒇𝒆𝒓𝒕𝒊 𝒕 × 𝒄𝒇𝒆𝒓𝒕𝒊 𝒕,𝒊) + ∑ (𝑴𝒎𝒂𝒏 𝒎 × 𝒄𝒎𝒂𝒏 𝒎,𝒊)
𝒋𝒋

 

Allocation factor  𝑨𝒊 =
𝑴𝒂𝒈𝒓𝒐 𝒊

(𝑴𝒂𝒈𝒓𝒐 𝒊 + 𝒎𝒅𝒆𝒑𝒐𝒔 𝒊 × 𝑭𝒂 × 𝑭𝒕)
 

Harvest 

𝑴𝒉𝒂𝒓𝒗,𝒊 =  ∑ (𝑴𝒎𝒂𝒊𝒏𝒑𝒓,𝒋 × 𝒄𝒎𝒂𝒊𝒏𝒑𝒓,𝒋,𝒊) × 𝑨𝒊
𝒋

+ ∑ (𝑴𝒄𝒐𝒑𝒓,𝒋 × 𝒄𝒄𝒐𝒑𝒓 𝒋,𝒊) × 𝑨𝒊 + ∑ (𝑴𝒑𝒆𝒔𝒕𝒊,𝒋 × 𝒄𝒑𝒆𝒔𝒕𝒊 𝒋,𝒊) × (𝟏 − 𝒇𝒂𝒊𝒓 − 𝒇𝑶𝑭𝑺) × 𝑨𝒑
𝒋𝒋

 

Leaching, to 
surface water 

𝑴𝒍𝒆𝒂𝒄𝒉,𝒊 = 𝒎𝒍𝒆𝒂𝒄𝒉,𝒊 × 𝑭𝒂 × 𝑭𝒕 × 𝑨𝒊 × 𝒇𝒅𝒓𝒂𝒊𝒏 

Leaching, to 
groundwater 

𝑴𝒍𝒆𝒂𝒄𝒉,𝒊 = 𝒎𝒍𝒆𝒂𝒄𝒉,𝒊 × 𝑭𝒂 × 𝑭𝒕 × 𝑨𝒊 × (𝟏 − 𝒇𝒅𝒓𝒂𝒊𝒏) 

Erosion 𝑴𝒆𝒓𝒐𝒔,𝒊 = 𝑺𝒆𝒓𝒐𝒔 × 𝒄𝒔𝒐𝒊𝒍,𝒊 × 𝒂 × 𝒇𝒆𝒓𝒐𝒔 × 𝑭𝒂 × 𝑨𝒊 

Agricultural soil 
balance 

𝑴𝒔𝒐𝒊𝒍,𝒊 = 𝑴𝒂𝒈𝒓𝒐,𝒊 − 𝑴𝒉𝒂𝒓𝒗,𝒊 − 𝑴𝒍𝒆𝒂𝒄𝒉,𝒊 − 𝑴𝒆𝒓𝒐𝒔,𝒊 

Table 4.4. Description of the parameters – heavy metal emission model 978 

Parameter Description 

Magro i Total agricultural input 

Mharv i Harvest, kg 

Mleach i Leaching (to water and groundwater), kg 

Ai Allocation factor (emissions from deposition) 

Mseed s The amount of seed s, kg 

Mpesti e The metal-containing pesticides (e.g. copper fungicides) e, kg 

Mferti t The mineral and purchased organic fertilisers t, kg 

Mman m The farmyard manure m, kg (when applicable)  
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cseed s,i, cpesti e,i, cferti t,i, 
cman m,i 

The respective concentrations of metal i in input j 

fair , fOFS 
The fractions of pesticide emitted after application to the air and off-field surfaces, 
respectively.  

i The type of metal 

mdepos i The total input of heavy metal from atmospheric deposition, kg/ha.year 

Fa The area of the field, ha 

Ft The duration of the occupation, year 

Mmainpr j The amount in kg of harvested main products 

Mcopr j The amount of harvested co-products 

Mpesti j The amount of pesticides applied 

cmainpr j,i, ccopr j,i, cpesti j,i The respective concentrations 

Ap The fraction of metals in pesticides exported with the harvest (0.05). if Magro i = 0, Ai = 0 

fdrain Fraction of the area with drainage 

mleach i The average amount of metal leaching, kg/ha.year 

Seros The amount of eroded soil, kg/ha. (see the SALCA erosion model) 

csoil i The heavy metal concentration in the soil, kg/kg. (geographic specific)   

a The accumulation factor (1.86) 

4.2.4 - Rice cultivation  979 

The PEF method prescribes using the IPPC calculations for methane (CH4) emissions from rice. The equations in 980 

Table 4.5 are used to estimate methane emissions from rice cultivation (IPCC, 201911).   981 

Table 4.5. Methane emission model from rice cultivation. 982 

 
Equation 

Methane emissions 𝐸𝐹𝑖 = 𝐸𝐹𝑐 × 𝑆𝐹𝑤 × 𝑆𝐹𝑝 × 𝑆𝐹𝑜 

Adjusted CH4 emission scaling factors for organic amendments 𝑆𝐹𝑜 = (1 + ∑ 𝑅𝑂𝐴𝑖 × 𝐶𝐹𝑂𝐴𝑖

𝑖

)

0.59

 

Table 4.6. Description of parameters – rice cultivation 983 

Parameter Description 

EFi  Adjusted daily emission factor for a particular harvested area 

EFc  Baseline emission factor for continuous flooded fields without organic amendments. 

SFw Scaling factor to account for the differences in water regime during the cultivation period. 

SFp  
Scaling factor to account for the differences in water regime in the pre-season before the 
cultivation period. 

SFo Scaling factor should vary for both type and amount of organic amendment applied.  

SFO The adjusted CH4 emission scaling factors for organic amendments  

ROAi 
The application rate of organic amendment i in dry weight for straw and fresh weight for others, 
tonne/ha.  
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CFOAi 

The conversion factor for organic amendment i (in terms of its relative effect with respect to 
straw applied shortly before cultivation) that can be consulted in the corresponding table of the 
IPCC 2019 report. 

4.2.5 - Peat soils  984 

CO2 emissions from organic (e.g., peat-derived) soils are modelled based on IPCC (IPCC, 201414). It consists of 985 

assigning an annual emission factor that estimates the losses of C following drainage. Drainage stimulates 986 

oxidation of organic matter previously built up under a largely anoxic environment. Specifically, the area of drained 987 

and managed organic soils under each climate type is multiplied by the associated emission factor to derive an 988 

estimate of annual CO2 emissions.  989 

On the other hand, CH4 emissions from the land surface are estimated using a simple emission factor approach, 990 

depending on climate and type of land use. The default methodology considers boreal, temperate, and tropical 991 

climate zones, and nutrient-rich/ nutrient-poor organic soils. Different land uses imply drainage to different depths. 992 

The CH4 emission factors depend on gas flux measurements, either from closed chambers or (for land surface 993 

emissions) from eddy covariance.  994 

Table 4.7. CO2 and CH4 emission model for drained organic soils 995 

Carbon Dioxide (CO2) 
𝐿𝑂𝑟𝑔𝑎𝑛𝑖𝑐 = ∑(𝐴 × 𝐸𝐹)𝐶

𝐶

 

Methane (CH4) 
𝐶𝐻4_𝑂𝑟𝑔𝑎𝑛𝑖𝑐 = ∑ (𝐴𝑐,𝑛,𝑝 × ((1 − 𝐹𝑟𝑎𝑐𝑑𝑖𝑡𝑐ℎ) × 𝐸𝐹𝐶𝐻4𝑙𝑎𝑛𝑑 𝑐,𝑛

+ 𝐹𝑟𝑎𝑐𝑑𝑖𝑡𝑐ℎ × 𝐸𝐹𝐶𝐻4𝑑𝑖𝑡𝑐ℎ 𝑐,𝑝
))

𝐶,𝑛,𝑝

 

LOrganic is the annual carbon loss from drained organic soils (tonnes C/year) 
A is the land area of drained organic soils in climate type c (ha)  
EF is the mission factor for climate type c (tonnes C/ha.year)  
Ac,n,p is the land area of drained organic soils in a land use category in climate zone c, nutrient status n and soil 
type p (ha) 
EFCH4-land is the emission factor for direct CH4 emissions from drained organic soils by climate zone c and nutrient 
status n (kg CH4/ha.year)  
EFCH4-ditch is the emission factor for CH4 emissions from drainage ditches, by climate zone c and soil type p (kg 
CH4/ha.year) 
Fracditch is the fraction of the total area of drained organic soil that is occupied by ditches 

Table 4.8. CO2 emission/removal factors for drained organic soils in all land use categories 996 

Land-use category Climate/vegetation zone 
Mean Emission factor 
(tonnes C ha-1 year-1) 

Uncertainty 

Peatland managed 
for extraction 

Boreal and temperate 2.8 1.1 4.2 

Tropical 2.0 0.06 7.0 

 

14 IPCC. (2014). 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands. 

Intergovernmental Panel on Climate Change. 

 

https://www.ipcc.ch/publication/2013-supplement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories-wetlands/
https://www.ipcc.ch/publication/2013-supplement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories-wetlands/
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• For more information, see 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas 
Inventories: Wetlands14, and Table 7.4, Chapter 7, Volume 4, 2006 IPCC Guidelines15.  

• For off-site CO2-C emissions from peat extracted for horticultural or energy use, see Chapter 7, Volume 
4, 2006 IPCC Guidelines15. 

4.3 - Animal production 997 

Emissions modelling for animal farming systems shall include emissions from enteric fermentation, from manure 998 

handling in the stable, during on-farm manure storage, and pasture. Emissions from the application of manure are 999 

described in Section 4.2.2 - Fertilisers. 1000 

The inventory of the animal production system considers all the activities happening at the farms: herd handling, 1001 

energy and other utilities utilisation, feed intake, excretion, and emissions. The output is the animal product itself 1002 

when leaving the farm gate. Upstream systems to animal production are fully included in input inventories. 1003 

Ruminants’ farms are often mixed crop-livestock systems, in which animals are fed with crops cultivated on-farm 1004 

or directly graze on pastureland. In this regard, manure released on pasture and pasture management is included 1005 

in input pasture inventories. The following aspects of the animal production systems are considered in the modelling: 1006 

Feed 1007 

• Ration/ compound feed formulation 1008 

• Feed ingredient inbound transportation 1009 

• Compound feed energy and water use 1010 

• Ration/ compound feed nutritional characteristics 1011 

• Estimation of uneaten feed 1012 

Animal herd and animal performances  1013 

• Number of incoming and outgoing animals (or biomass) 1014 

• Amount of animal product output and characteristics 1015 

• Weight or age of incoming and outgoing animals 1016 

• Mortality and escape rates 1017 

• Feed intake, and feed conversion ratio 1018 

• Time spent outside, or in housing 1019 

• Manure management system type (based on IPCC and EMEP/EEA definitions) 1020 

Other inputs  1021 

 

15 IPCC. (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vols. 1–5). Intergovernmental Panel 

on Climate Change. 

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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• Energy use (on farm, on ship/boats); 1022 

• Water use; 1023 

• Material requirements for aquaculture infrastructure and cages (capital goods are only included in fish 1024 

systems) 1025 

• Refrigerants use on and emissions on farm, ship/boats; 1026 

• Other materials use (e.g., bedding, chemicals for cleaning, lice treatment). 1027 

The modelling of emissions is mainly based on IPCC (201911) guidelines for national greenhouse gas inventory 1028 

(agriculture, forestry and other land use) and complemented with the EMEP/EEA air pollutant emission inventory 1029 

Guidebook 202313. The emissions included are: 1030 

• Methane (CH4) from enteric fermentation and manure management; 1031 

• Ammonia (NH3) and nitric oxide (NO) from manure management; 1032 

• Nitrous oxide (N2O) from manure management, direct emissions and indirect emissions (leaching and 1033 

volatilization); 1034 

• Non-methane volatile organic compounds (NMVOC), from manure management: storage, feeding, 1035 

grazing and housing; 1036 

• Particulate matter (PM2.5 and PM10), from manure management). 1037 

Leaching of phosphorus (P) and emissions of heavy metals (e.g., Cu, Zn) are not modelled at the animal husbandry 1038 

handling and manure management, but only at manure application on the farm.  1039 

Table 4.9. Overview of the modelled emissions in animal systems 1040 

Excretions and emissions 
Emission Source Comment 

Methane (CH4), enteric fermentation 
IPCC Tier 2 Excluding poultry 

Methane (CH4), manure 
IPCC Tier 2  

Volatile Solids (VS) excretion 
IPCC, Tier 2  

Nitrogen (N) excretion 
IPCC, Tier 2  

Total Ammoniacal Nitrogen (TAN) excretion 
EMEP/EEA, Tier 2  

Ammonia (NH3) emissions 
EMEP/EEA, Tier 2  

Nitric Oxide (NO) emissions 
EMEP/EEA, Tier 2  

Direct Nitrous Dioxide (N2O) emissions 
IPCC, Tier 2  

Indirect Nitrous Dioxide (N2O), leaching 
IPCC, Tier 2 NH3 and NOx emissions based on 

EMEP/EEA 

Indirect Nitrous Dioxide (N2O), volatilization 
IPCC, Tier 2  

Non-Methane Volatile Organic Compounds 
(NMVOC) emissions 

EMEP/EEA, Tier 2  

Particulate Matter (PM2.5/10) emissions 
EMEP/EEA, Tier 1  
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4.3.1 - Enteric fermentation 1041 

The modelling follows the IPCC 201911, Tier 2 approach. In the Tier 2 method, emission factors are calculated based 1042 

on disaggregated livestock population categories. The key considerations for the Tier 2 method are the 1043 

development of emission factors and the collection of detailed activity data. The enteric emissions from the livestock 1044 

category and the total methane (CH4) emissions from enteric fermentation are calculated as indicated in the table 1045 

below. See Section 3.9 – Company-specific data for guidance on data gathering, adaptation, and application.   1046 

Table 4.10. Methane enteric fermentation emission modelling 1047 

 Equation Source 

Total enteric CH4 
emissions 

𝑇𝑜𝑡𝑎𝑙 𝐶𝐻4−𝑒𝑛𝑡𝑒𝑟𝑖𝑐 = ∑ 𝐸𝑖,𝑃

𝑖,𝑃

 

IPCC, Tier 
2 

Enteric CH4 emissions 𝐸𝑇 = ∑ 𝐸𝐹(𝑇,𝑃) × (
𝑁(𝑇,𝑃)

106
)

(𝑃)

 

Emission factor 𝐸𝐹 =
𝐺𝐸 × (

𝑌𝑚

100
) × 365

55.65
 

Gross Energy intake 𝐺𝐸 = [
(

𝑁𝐸𝑚 + 𝑁𝐸𝑎 + 𝑁𝐸𝑙 + 𝑁𝐸𝑤𝑜𝑟𝑘 + 𝑁𝐸𝑝

𝑅𝐸𝑀
) + (

𝑁𝐸𝑔 + 𝑁𝐸𝑤𝑜𝑜𝑙

𝑅𝐸𝐺
)

𝐷𝐸
] 

 Table 4.11. Description of the parameters – enteric fermentation 1048 

Parameter Description 

T  Species/category of livestock 

P  Productivity system 

ET 
Methane emissions from enteric fermentation in animal category T, in Gg 
CH4/year 

EF 
emission factor for the defined livestock population T and the productivity 
system P, in kg CH4/head.year 

N 
The number of head of livestock species / category T in the country classified 
as productivity system P 

E 
The emissions for the ith livestock categories and subcategories based on 
production systems (P) 

EF  Emission factor, kg CH4/head*year 

GE  Gross energy intake, MJ/head*day 

Ym  

Methane conversion factor, per cent of gross energy in feed converted to 
methane (values for cattle, buffalo, sheep and goats can be consulted in the 
IPCC (2019) report) 

NEm Net energy required by the animal for maintenance, MJ/day 

NEa Net energy for animal activity, MJ/day 

NEi Net energy for lactation, MJ/day 

NEwork 
Net energy for work, MJ/day 

NEp 
Net energy required for pregnancy, MJ/day 

REM 
Ratio of net energy available in a diet for maintenance to digestible energy 

NEg 
Net energy needed for growth, MJ/day 
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REG 
Ratio of net energy available for growth in a diet to digestible energy 
consumed 

NEwool 
Net energy required to produce a year of wool, MJ/day 

DE 
Digestibility of feed expressed as a fraction of gross energy 

4.3.2 - Manure management 1049 

Emissions modelling of manure management system includes Methane (CH4), Nitrogen (N), Nitrous Oxide (N2O), 1050 

Ammonia (NH3), Nitric Oxide (NO), Non-methane Volatile Organic Compounds (NMVOC), and Particulate Matter (PM). 1051 

The modelling is based on IPCC (201911) and EEA Air Pollutant Emission Inventory Guidebook 13, mainly Tier 2 otherwise 1052 

specified, as indicated in the table below. 1053 

Methane (CH4) 1054 

The Tier 2 is based on country-specific estimates of volatile solids and the impact of interactions between manure 1055 

management systems and animal categories on total CH4 emissions during excretion and storage, including 1056 

manure treatments such as the production of biogas. The Tier 2 method relies on two primary types of inputs that 1057 

affect the calculation of methane emission factors from manure: manure characteristics and animal waste 1058 

management characteristics (AWMS). 1059 

N2O 1060 

N2O is produced, directly and indirectly, during the storage and treatment of manure before it is applied to land or 1061 

otherwise used for feed, fuel, or construction purposes. The approach is based on N excretion, emission factors for 1062 

N2O emissions, as well as volatilization and leaching factors. As for direct N2O emission from manure management, 1063 

a Tier 2 method would follow the same calculation equation as Tier 1 but include the use of country-specific data 1064 

for some or all the variables. 1065 

NH3 1066 

The Tier 2 approach ensures consistency between the N species reported. It estimates the mineralisation of N and 1067 

the immobilisation of TAN during manure management, and estimates other losses of N, e.g., as NO, to more 1068 

accurately estimate the TAN available at each stage of manure management. The adoption of a consistent N-flow 1069 

model, based on proportional transfers of TAN, allows different options or pathways to be incorporated to account 1070 

for differences among real-world systems. The kg N mass balance can be used to check for errors.  1071 

NMVOC 1072 

NMVOC emissions arise from six different sources: silage stores, the feeding table if silage is used for feeding, 1073 

livestock housing, outdoor manure stores, manure application, and grazing animals. NMVOC emissions from manure 1074 

stores and manure application are estimated as a fraction of those from livestock housing. This fraction is assumed 1075 

to be the same ratio as for NH3 emissions. 1076 

PM  1077 



 

59 

 

Emissions of PM occur from both housed and free-range or grazing livestock. However, emission measurements 1078 

have focused on housed livestock, and a general lack of available information in the scientific literature means that 1079 

EFs that are specific to free-range or grazing livestock are not available. 1080 

Table 4.12. Emission flows and modelling of manure management systems. 1081 

Animal  Emission flow Equations Source  

Dairy  
Beef  
Pigs 
Goat 
Sheep 
Poultry  

Methane (CH4) 

𝐶𝐻4(𝑚𝑚) = [ ∑
(𝑁𝑇,𝑃 × 𝑉𝑆𝑇,𝑃 × 𝐴𝑊𝑀𝑆𝑇,𝑆,𝑃 × 𝐸𝐹𝑇,𝑆,𝑃)

1000
𝑇,𝑆,𝑃

] 

𝐸𝐹𝑇 =  (𝑉𝑆𝑇 × 365) × [𝐵0(𝑇) × 0.67 × ∑
𝑀𝐶𝐹𝑆,𝑘

100
× 𝐴𝑊𝑀𝑆𝑇,𝑆,𝑘

𝑆,𝑘

] 

IPCC 2019 
Tier 211 

Dairy 
Beef 
Pigs 
Goat 
Sheep 
Poultry 

Volatile Solids 𝑉𝑆 =  [𝐺𝐸 × (1 −
𝐷𝐸

100
) + (𝑈𝐸 × 𝐺𝐸)] × [(

1 − 𝐴𝑆𝐻

18.45
)] 

IPCC 2019 
Tier 211 

Dairy 
Beef 
Pigs 
Goat 
Sheep 
Poultry 

Nitrogen (N) 
excretion 

𝑁𝑒𝑥𝑇 = 𝑁𝑖𝑛𝑡𝑎𝑘𝑒 (𝑇) × (1 − 𝑁𝑟𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛𝑓𝑟𝑎𝑐(𝑇)
) × 365

𝑑𝑎𝑦𝑠

𝑦𝑒𝑎𝑟
 

IPCC 2019 
Tier 211 

Dairy 
Beef 
Goat 
Sheep  

Nitrogen (N) 
intake 

𝑁𝑖𝑛𝑡𝑎𝑘𝑒(𝑇) =
𝐺𝐸

18.45
× (

𝐶𝑃%
100
6.25

) 
IPCC 2019 
Tier 211 

Swine 
Poultry 

𝑁𝑖𝑛𝑡𝑎𝑘𝑒(𝑇) = 𝐷𝑀𝐼𝑖 × (

𝐶𝑃%
100
6.25

) 

Dairy 
Beef 
Pigs 
Poultry 
Goat 
Sheep 

Nitrous oxide 
(N2O) 
(Direct) 

𝑁2𝑂𝐷(𝑚𝑚) = [∑ [∑ ((𝑁(𝑇,𝑃) × 𝑁𝑒𝑥(𝑇,𝑃)) × 𝐴𝑊𝑀𝑆(𝑇,𝑆,𝑃)) + 𝑁𝑐𝑑𝑔(𝑆)

𝑇,𝑃

]

𝑆

× 𝐸𝐹3(𝑆)] ×
44

28
 

IPCC 2019 
Tier 211 

Nitrous oxide 
(N2O) 
(Indirect) 

1 

𝑁2𝑂𝐺(𝑚𝑚) = (𝑁𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛−𝑀𝑀𝑆) × 𝐸𝐹4) ×
44

28
 

2 

𝑁2𝑂𝐿(𝑚𝑚) = (𝑁𝐿𝑒𝑎𝑐ℎ𝑖𝑛𝑔−𝑀𝑀𝑆) × 𝐸𝐹5) ×
44

28
 

IPCC 2019 
Tier 211 

Dairy 
Beef 
Pigs 
Poultry 
Goat 
Sheep 

Ammonia 
(NH3) 
Nitric Oxide 
(NO) 
(House, 
storage, Yard) 

𝐸𝑀𝑀𝑆𝑁𝐻3
= (𝐸𝑦𝑎𝑟𝑑 + 𝐸ℎ_𝑠𝑙𝑢𝑟𝑟𝑦 + 𝐸ℎ_𝑠𝑜𝑙𝑖𝑑 + 𝐸𝑠𝑡𝑟_𝑠𝑙𝑢𝑟𝑟𝑦 + 𝐸𝑠𝑡𝑟_𝑠𝑜𝑙𝑖𝑑) ×

17

14
 

𝐸𝑀𝑀𝑆𝑁𝑂2
= (𝐸𝑠𝑡𝑟_𝑠𝑙𝑢𝑟𝑟𝑦_𝑁𝑂 + 𝐸𝑠𝑡𝑟_𝑠𝑜𝑙𝑖𝑑_𝑁𝑂) ×

46

14
 

EMEP/EEA 
2023 
Tier 213 

Ammonia 
(NH3) 
Nitric Oxide 
(NO) 
(Field 
application) 

 
𝐸𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑙𝑢𝑟𝑟𝑦 = 𝑚𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑙𝑢𝑟𝑟𝑦_𝑇𝐴𝑁 × 𝐸𝐹𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑙𝑢𝑟𝑟𝑦 

𝐸𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑜𝑙𝑖𝑑 = 𝑚𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑜𝑙𝑖𝑑_𝑇𝐴𝑁 × 𝐸𝐹𝑎𝑝𝑝𝑙𝑖𝑐_𝑠𝑜𝑙𝑖𝑑 
 

EMEP/EEA 
2023 
Tier 213 
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Dairy 
Beef 

Non-methane  
volatile 
compounds  
(NMVOC) 
Total 

𝐸𝑁𝑀𝑉𝑂𝐶 = 𝐴𝐴𝑃𝑎𝑛𝑖𝑚𝑎𝑙 × (𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑠𝑡𝑟 + 𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑓𝑑𝑔 + 𝐸𝑁𝑀𝑉𝑂𝐶,ℎ

+ 𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑡𝑟 + 𝐸𝑁𝑀𝑉𝑂𝐶,𝑎𝑝𝑝𝑙𝑖𝑐 + 𝐸𝑁𝑀𝑉𝑂𝐶,𝑔𝑟𝑎𝑧) 
 

EMEP/EEA 
2023 
Tier 213 

Non-methane  
volatile 
compounds  
(NMVOC) 
(Storage, 
housing, 
feeding, 
grazing, 
manure) 
 

𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑠𝑡𝑟 = 𝑀𝐽 × 𝑋ℎ × (𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑓𝑑𝑔 × 𝐹𝑟𝑎𝑐_𝑚𝑎𝑥𝑠𝑙𝑔) × 𝐹𝑟𝑎𝑐𝑠𝑙𝑔_𝑠𝑡𝑟 
 

𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔𝑓𝑑𝑔
= 𝑀𝐽 × 𝑋ℎ × (𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔𝑓𝑑𝑔

× 𝐹𝑟𝑎𝑐_𝑚𝑎𝑥𝑠𝑙𝑔) 
 

𝐸𝑁𝑀𝑉𝑂𝐶,ℎ = 𝑀𝐽 × 𝑋ℎ × 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,ℎ 
 

𝐸𝑁𝑀𝑉𝑂𝐶,𝑔𝑟𝑎𝑧 = 𝑀𝐽 × (1 − 𝑋ℎ) × 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑔𝑟𝑎𝑧 
 

𝐸𝑁𝑀𝑉𝑂𝐶,𝑚𝑎𝑛𝑢𝑟𝑒_𝑠𝑡𝑟 = 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,ℎ × (
𝐸𝑁𝐻3,𝑠𝑡𝑟

𝐸𝑁𝐻3,ℎ

) 

Pigs 
Poultry 
Goat 
Sheep 

Non-methane  
volatile 
compounds  
(NMVOC) 

 
𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑠𝑡𝑟 = 𝑉𝑆 × 𝑋ℎ × (𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔_𝑓𝑑𝑔 × 𝐹𝑟𝑎𝑐_𝑚𝑎𝑥𝑠𝑙𝑔) × 𝐹𝑟𝑎𝑐𝑠𝑙𝑔_𝑠𝑡𝑟 

 
𝐸𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔𝑓𝑑𝑔

= 𝑉𝑆 × 𝑋ℎ × (𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑠𝑙𝑔𝑓𝑑𝑔
× 𝐹𝑟𝑎𝑐_𝑚𝑎𝑥𝑠𝑙𝑔) 

 
𝐸𝑁𝑀𝑉𝑂𝐶,ℎ = 𝑉𝑆 × 𝑋ℎ × 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,ℎ 

 
𝐸𝑁𝑀𝑉𝑂𝐶,𝑔𝑟𝑎𝑧 = 𝑉𝑆 × (1 − 𝑋ℎ) × 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,𝑔𝑟𝑎𝑧 

 

𝐸𝑁𝑀𝑉𝑂𝐶,𝑚𝑎𝑛𝑢𝑟𝑒_𝑠𝑡𝑟 = 𝐸𝐹𝑁𝑀𝑉𝑂𝐶,ℎ × (
𝐸𝑁𝐻3,𝑠𝑡𝑟

𝐸𝑁𝐻3,ℎ

) 

EMEP/EEA 
2023 
Tier 213 

Dairy 
Beef 
Pigs 
Poultry 
Goat 
Sheep 

Particulate 
matter 
(PM) 

𝐸𝑚𝑃𝑀2.5
  =  ∑ 𝐸𝐹𝑃𝑀2.5𝑖

 ∗  𝐴𝐴𝑃𝑖

𝑖

 

𝐸𝑚𝑃𝑀10
  =  ∑ 𝐸𝐹𝑃𝑀10𝑖

 ∗  𝐴𝐴𝑃𝑖

𝑖

 

𝐴𝑃𝑃 = 𝑛𝑝𝑙𝑎𝑐𝑒𝑠 × (1 −
𝑡𝑒𝑚𝑝𝑡𝑦

365
) 

EMEP/EEA 
2023 
Tier 113 

Table 4.13. Description of the parameters - manure management systems  1082 

Parameter 
Description 

T 
Species/category of livestock 

P 
Productivity class of the system 

N 
The number of head of livestock species/category T in the country classified as productivity 
system P 

S 
Manure management system 

VS 
Volatile solids 

MCF 
Methane conversion factors for each manure management system S by climate region k, 
percent 

GE 
Gross energy intake, MJ/day 

DE 
Digestibility of the feed in percent 

EUxGE 
Urinary energy expressed as fraction of GE. 

ASH 
The ash content of feed calculated as a fraction of the dry matter feed intake. 

DMI 
Dry Matter Intake 

CP 
Percent crude protein in dry matter for growth stage “i” 
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N2OD(mm) 
Direct N2O emissions from manure management in the country (kg N2O/year) 

Nex 
Annual average N excretion per head of species/category T in the country, for productivity 
system P in kg N/animal.year 

Ncgd(S) 
Annual nitrogen input via co-digestate in the country, in kg N/year, where the system S refers 
exclusively to anaerobic digestion. 

AWMS 
Fraction of total annual nitrogen excretion for each livestock species/category T that is 
managed in manure management system S in the country. 

EF3 
Emission factor for direct N2O emissions from manure management system S in the country, 
kg N2O -N/kg N in manure management system S 

Nvolatilization-MMS 
Amount of manure nitrogen that is lost due to volatilisation of NH3 and NOx, kg N/year 

Nleaching-MMS 
Amount of manure nitrogen that is lost due to leaching, kg N/year 

N2OL(mm) 
Indirect N2O emissions due to leaching and runoff from Manure Management in the country, 
kg N2O/year 

N2OG(mm) 
Indirect N2O emissions due to volatilization of N from Manure Management in the country, kg 
N2O/year 

EF4 
Emission factor for N2O emissions from atmospheric deposition of nitrogen on soils and water 
surfaces, kg N2O-N/(kg NH3-N+NOx-N volatilised) 

EF5 
Emission factor for N2O emissions from nitrogen leaching and runoff, kg N2O-N/kg N leached 
and runoff 

AAP 
Average annual population 

Slg 
Silage 

Fdg 
Feeding 

Str 
Storage 

h 
House 

EMMS 
Emissions (NH3, NO) Manure Management System 

Xh 
The proportion of the year the animals are housed 

Ehouse,yard, store 
The emissions (NH3-N, N2O-N, NO-N, N2) from the livestock housing, yard and storage from the 
slurry and solid manure 

Eapplic,slurry/solid 
The N emissions from the slurry and solid manure storage after field application 

EFappl,slurry/solid 
Emission factor for slurry and solid manure application 

ENMVOC 
The total NMVOC emissions from different sources 

MJ 
Feed intake in energy units 

EFNMVOC 
Emission factor for house, grazing, storage and silage-feeding 

Frac_maxslg 
The feed in dry matter during housing that is silage, expressed as a fraction of the maximum 
proportion of silage possible in the feed composition 

Fracslg_str 
The proportion of the emissions from the silage store compared with the emissions from the 
feeding table in the building 

EmPM 
Particulate Matter emissions (2.5, 10) 

EFPM2.5/10 
Particles 2.5/10 emission factor, animal i 

Nplaces 
Average capacity for a housed livestock category that is usually occupied 

Tempty 
The average duration during the year when the animal place is empty (in d) 
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4.3.3 - Aquaculture (marine fish) 1083 

The fish production systems calculate the emissions correlated to aquaculture and live catch systems. The 1084 

emissions modelled in the fish production system are: 1085 

• Total nitrogen (N) emitted to the ocean, 1086 

• Total phosphorus (P) emitted to the ocean,   1087 

• Dinitrogen monoxide (nitrous oxide) (N2O) emitted to air from nitrogen emitted to ocean, 1088 

• Methane (CH4) emitted to air from carbon emitted to ocean. 1089 

Table 4.14. Emission flows and modelling of marine fish farming 1090 

Emission flow Equation Source 

Total Nitrogen (N) emitted to water 𝐸𝑥𝑁 𝑤𝑎𝑡𝑒𝑟 = 𝐸𝑥𝑁  − 𝐸𝑚𝑁2𝑂,𝑤 ∗
𝑀𝑤𝑁2

𝑀𝑤𝑁2𝑂

 

PEFCR 
Marine 
fish 
Tier 216 

Phosphorus (P) intake 𝐶𝑖𝑛𝑡𝑎𝑘𝑒  =  𝐹𝐼𝐷𝑀 ∗ 𝑃 

Phosphorus (P) retention 
𝑃𝑟𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 = 𝑊𝐺 × ∑

𝑃𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑖

1000
𝑖 𝐸 𝑎𝑔𝑒 𝑟𝑎𝑛𝑔𝑒

 

Total Phosphorus (P) emitted to water 𝐸𝑚𝑃 = 𝑃𝑖𝑛𝑡𝑎𝑘𝑒  − 𝑃𝑟𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 

Nitrous Oxide (N2O) emitted to air from Nitrogen (N) 
emitted to water 

𝐸𝑚𝑁2𝑂,𝑤 = 𝐸𝑥𝑁 ∗ 𝐸𝐹𝑁2𝑂,𝑤 ∗
𝑀𝑤𝑁2𝑂

𝑀𝑤𝑁2

 

Methane (CH4) emitted to air from Carbon (C) emitted to 
water 

𝐸𝑚𝐶𝐻4,𝑤 = 𝐸𝑥𝐶 ∗ 𝐸𝐹𝐶𝐻4,𝑤 ∗
𝑀𝑤𝐶𝐻4

𝑀𝑤𝐶

 

Carbon (C) excretion 𝐸𝑥𝐶 = 𝐶𝑖𝑛𝑡𝑎𝑘𝑒  − 𝐶𝑟𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 

Table 4.15. Description of the parameters – marine fish farming 1091 

Parameter Description 

C Carbon content in the feed in a dry matter basis, based on country-specific data sources  

P 
Phosphorus content in the feed in a dry matter basis, based on country-specific data 
sources  

WG Weight gain, based on country-specific data sources  

FIDM Feed intake in a dry matter basis, based on country-specific data sources  

Mwx Molecular weight of molecule x  

EFN2O, W N2O indirect emission factor from N emitted in water, based on draft PEFCR for marine fish  

EFCH4, W CH4 emission factor from carbon excreted in water, based on draft PEFCR for marine fish  

4.4 - Feed production 1092 

This life cycle stage encompasses all activities related to the (pre-)processing of dry feed ingredients, feed additives, 1093 

and minerals into (compound) feeds, namely, transport, processing of crops and other raw materials into feed. 1094 

 

16 European Commission. (2025). Product Environmental Footprint Category Rules (PEFCR) for unprocessed marine 

fish products. Publications Office of the European Union. 

https://www.marinefishpefcr.eu/_files/ugd/2c010a_921a5c3f804347a0ad08b2bfd6cc20a1.pdf
https://www.marinefishpefcr.eu/_files/ugd/2c010a_921a5c3f804347a0ad08b2bfd6cc20a1.pdf
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4.5 - Food and ingredients processing 1095 

This life cycle stage encompasses all activities related to the processing of crops into food ingredients and food 1096 

ingredients into final food products.  1097 

4.6 - Packaging production 1098 

This life cycle stage encompasses activities related to the production of packaging materials for consumer 1099 

packaging, transport of packaging materials to the packing location, and packing the food into the consumer 1100 

packaging. For waste and recycling, refer to Section 4.10 - End-of-life and recycling. 1101 

4.7 - Distribution 1102 

The distribution stage includes transport from food processing locations to distribution centres, storage at 1103 

distribution centres, which include energy for heating, cooling, and lighting, refrigerant consumption and losses, 1104 

transport from distribution centres to retail, and from retail to consumer. The default values used can be consulted 1105 

in section 3.5 - Default values. For waste and recycling, refer to Section 4.10 - End-of-life and recycling.  1106 

4.8 - Retail  1107 

The retail stage includes storage activities that consume energy. Also, food waste that is generated during storage 1108 

at retail is included in the modelling of the retail life-cycle stage. Refer to Section 3.5 - Default values to consult the 1109 

defaults values that apply.  1110 

4.9 - Use and preparation 1111 

The consumption stage includes food storage and food preparation at the homes of consumers. Unavoidable food 1112 

losses generated during the preparation of the food is also included in this stage. However, avoidable food waste 1113 

and its primary packaging are excluded from the consumption stage and are part of the end-of-life stage of the 1114 

food product (see Section 4.10 - End-of-life and recycling). 1115 

4.10 - End-of-life and recycling 1116 

The end of life of products used during the manufacturing, distribution, retail, the use stage, or after use, shall be 1117 

included in the overall modelling of the life cycle of the product. Overall, this should be modelled and reported at 1118 

the life cycle stage where waste occurs. The Circular Footprint Formula (CFF) is used to model the end of life of 1119 

products as well as the recycled content, and is a combination of ‘material + energy + disposal’, i.e.: 1120 
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 1121 
(1 − 𝑅1)𝐸𝑉 1122 

𝑅1 × (𝐴𝐸𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 + (1 − 𝐴)𝐸𝑉 ×
𝑄𝑠𝑖𝑛

𝑄𝑝

) 1123 

(1 − 𝐴)𝑅2 × (𝐸𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔𝐸𝑜𝐿 − 𝐸𝑉
∗ ×

𝑄𝑆𝑜𝑢𝑡

𝑄𝑃

) 1124 

(1 − 𝐵)𝑅3 × (𝐸𝐸𝑅 − 𝐿𝐻𝑉 × 𝑋𝐸𝑅,ℎ𝑒𝑎𝑡 × 𝐸𝑆𝐸,ℎ𝑒𝑎𝑡 − 𝐿𝐻𝑉 × 𝑋𝐸𝑅,𝑒𝑙𝑒𝑐 × 𝐸𝑆𝐸,𝑒𝑙𝑒𝑐) 1125 

(1 − 𝑅2 − 𝑅3) × 𝐸𝐷 1126 

Table 4.16. Description of parameters – circular footprint formula 1127 

Parameter 
Description 

A 
allocation factor of burdens and credits between the 
supplier and user of recycled materials. 

B 
allocation factor of energy recovery processes. It 
applies both to burdens and credits. It shall be set to 
zero for all PEF studies. 

Qsin quality of the ingoing secondary material, i.e. the 
quality of the recycled material at the point of 
substitution. 

Qsout quality of the outgoing secondary material, i.e. the 
quality of the recyclable material at the point of 
substitution. 

Qp 
quality of the primary material, i.e. quality of the virgin 
material. 

R1 
proportion of material in the input to the production 
that has been recycled from a previous system. 

R2 
proportion of the material in the product that will be 
recycled (or reused) in a subsequent system. R2 shall 
therefore take into account the inefficiencies in the 
collection and recycling (or reuse) processes. R2 shall 
be measured at the output of the recycling plant. 

R3 
proportion of the material in the product that is used 
for energy recovery at EoL. 

Erec 
specific emissions and resources consumed (per 
functional unit) arising from the recycling process of 
the recycled (reused) material, including the collection, 
sorting, and transportation processes. 

ErecEoL 
specific emissions and resources consumed (per 
functional unit) arising from the recycling process at 
EoL, including collection, sorting and transportation 
process.  

Ev 
specific emissions and resources consumed (per 
functional unit) arising from the acquisition and 
preprocessing of virgin material. 
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E*v 
specific emissions and resources consumed (per 
functional unit) arising from the acquisition and 
preprocessing of virgin material assumed to be 
substituted by recyclable materials. 

EER 
specific emissions and resources consumed (per 
functional unit) arising from the energy recovery 
process (e.g. incineration with energy recovery, landfill 
with energy recovery, etc.). 

ESE,heat and ESE,elec: 
specific emissions and resources consumed (per 
functional unit) that would have arisen from the 
specific substituted energy source, heat and electricity 
respectively.  

ED 
specific emissions and resources consumed (per 
functional unit) arising from disposal of waste material 
at the EoL of the analysed product, without energy 
recovery. 

XER,heat and XER,elec: 
the efficiency of the energy recovery process for both 
heat and electricity.  

LHV 
lower heating value of the material in the product that 
is used for energy recovery. 

The CFF can be represented as in Figure 4.1, where the blue boxes describe the material section of the CFF, the 1128 

orange box describes the energy recovery processes (e.g., incineration), and the yellow box describes the disposal 1129 

(e.g., landfill).  1130 

 1131 

Figure 4.1. Graphical representation of the CFF 1132 

4.10.1 - Parameter selection for CFF 1133 

The default parameters to use in modelling the circular footprint formula are provided in Annex C Transition Phase 1134 

(https://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml) method. 1135 

The A factor  1136 

Annex C Transition Phase provides values for factor A at two levels – material (e.g., aluminum) and application (e.g., 1137 

aluminum for automotive or building). The following hierarchy shall be followed:  1138 

• Check in Annex C Transition Phase the availability of an application-specific A value;  1139 

• If an application-specific A value is not available, the material-specific A value in Annex C Transition 1140 

Phase shall be used;  1141 

https://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
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• If a material-specific A value is not available, the A value shall be set equal to 0.5. 1142 

Recycled content (R1)  1143 

The following procedure shall be applied (in hierarchical order) to select the value of R1 to be used.  1144 

• Company-specific values may be used either when the process is run by the company conducting the 1145 

PEF study or when the process is not run by the company conducting the PEF study, but that company 1146 

has access to (company-) specific information. It is recommended to stick to default scenarios except if 1147 

accurate and representative quality company-specific data are available, pending they follow the 1148 

definitions prescribed in PEF.  1149 

• If no accurate and representative company-specific values are available, country-specific values shall 1150 

be applied. See example of the Agribalyse Database within the PACK-AGB project3. 1151 

• If no country-specific values, default R1 values of Annex C Transition Phase (application-specific) shall be 1152 

applied17.  1153 

• When no application-specific value is available in Annex C Transition Phase, R1 shall be set to 0%.  1154 

Recycling output rate (R2)  1155 

The following procedure shall be followed to select the R2 value to be used.  1156 

• Company-specific values shall be used when available, after recyclability has been evaluated (see PEF 1157 

guidance chapter 4.4.8.91). It is recommended to stick to default scenarios except if accurate and 1158 

representative quality company-specific data are available, pending they follow the definitions 1159 

prescribed in PEF.  1160 

• If no accurate and representative company-specific values are available, country-specific values shall 1161 

be applied. See example of the Agribalyse Database in the PACK-AGB project, Section 5.2.1 - Table 10)3. 1162 

• If no country-specific values are available and the criteria used for evaluating recyclability are fulfilled 1163 

(see PEF guidance chapter 4.4.8.91), application-specific R2 values shall be used selecting the appropriate 1164 

value available in Annex C Transition Phase17: 1165 

• if an R2 value is not available for a specific country, then the European average shall be used. 1166 

• if an R2 value is not available for a specific application, the R2 values of the material shall be used (e.g. 1167 

materials’ average). 1168 

• in case no R2 values are available, R2 shall be set equal to 0. 1169 

The R3 value 1170 

The following procedure shall be applied (in hierarchical order) to select the R3 value to be used.  1171 

 

17 European Commission (Last update 2022). European Platform on LCA (EPLCA), from 

https://eplca.jrc.ec.europa.eu/LCDN/developerEF.html.  

European%20Commission%20(Last%20update%202022).%20European%20Platform%20on%20LCA%20(EPLCA),%20from%20https:/eplca.jrc.ec.europa.eu/LCDN/developerEF.html.
European%20Commission%20(Last%20update%202022).%20European%20Platform%20on%20LCA%20(EPLCA),%20from%20https:/eplca.jrc.ec.europa.eu/LCDN/developerEF.html.


 

67 

 

• Company-specific values shall be used when the process is run by the company conducting the PEF 1172 

study or when the process is not run by the company conducting the PEF study but that company has 1173 

access to (company-)specific information. It is recommended to stick to default scenarios except if 1174 

accurate and representative quality company-specific data are available, pending they follow the 1175 

definitions prescribed in PEF.  1176 

• If no accurate and representative company-specific values are available, country-specific values shall 1177 

be applied. See example of the Agribalyse Database within the PACK-AGB project in its Section 5.2.1 - 1178 

Table 10)3. 1179 

• When no country-specific values are available, the default secondary R3 values of Annex C Transition 1180 

Phase shall be applied2. 1181 

• When no value is available in Annex C Transition Phase, new values can be used for R3 (using statistics or 1182 

other data sources) or shall be set to 0%. 1183 

The quality ratios: Qsin/Qp and Qsout/Qp  1184 

In the case of packaging materials, the following procedure shall be applied to select Qsin/Qp and Qsout/Qp values.  1185 

• Company-specific values shall be used when the process is run by the company conducting the PEF 1186 

study. It is recommended to stick to default scenarios except if accurate and representative quality 1187 

company-specific data are available, pending they follow the definitions prescribed in PEF.  1188 

• When no accurate and representative company-specific values are available, default values of the 1189 

Annex C Transition Phase shall be applied2.  1190 

Energy-related parameters (LHV, XER,heat and XER,elec)  1191 

The following procedure shall be applied (in hierarchical order) to select the LHV value to be used.  1192 

• Material-specific values shall be used. If the process is not run by the company conducting the PEF study, 1193 

the company should request access to (company-)specific information. It is recommended to stick to 1194 

default scenarios except if accurate and representative quality company-specific data are available, 1195 

pending they follow the definitions prescribed in PEF.  1196 

• When no accurate and representative company-specific values are available, country-specific values 1197 

shall be applied. See the example of the Agribalyse Database in the PACK-AGB project report, in its 1198 

Section 5.2.5 - Table 403;  1199 

• If no country-specific values available, the default values in Table 4.17 shall be used for LHV. 1200 

Table 4.17. LHV for different packaging materials 1201 

Packaging material 
LHV (MJ/kg) 

Glass 
0 

Steel 
0 
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Aluminum 
0 

Other metals 
0 

Paper and cardboard 
10 

PET  
25.7 

PP 
42.1 

PE 
42.1 

The following procedure shall be applied (in hierarchical order) to select the XER,heat and XER,ele values to be used.  1202 

• Country-specific values shall be applied. See the example of the Agribalyse Database in the PACK-AGB 1203 

project report, in its Section 5.2.5 - Table 383;  1204 

• If no country-specific values are available, default values in Table 2 reported by CEWEP Energy Report III18 1205 

on the energy recovery rates for municipal solid waste in Europe shall be used. 1206 

Table 4.18. Default values for XER,heat and XER,ele 1207 

Parameter 
Value 

XER,heat 
0.35 

XER,ele 
0.15 

4.10.2 - Waste scenarios 1208 

This section describes the sources that should be used for defining the values for food loss and waste scenarios in 1209 

selected life cycle stages. It focuses mainly on processing, packaging, distribution, retail, consumption, and end-of-1210 

life stages. Other stages, such as raw material production, crop cultivation, feed production, and animal production 1211 

stages, are not considered since PEF does not provide any reference or information on accounting for food loss in 1212 

these stages. Note: Waste at any stage shall be considered using the Circular Footprint formula (CFF).  1213 

Ingredient- and food- processing  1214 

The following hierarchy should be applied for selecting the food loss values in this life cycle stage.  1215 

• Company-specific data on food loss from processing. It is recommended to stick to default scenarios 1216 

except if accurate and representative quality company-specific data are available, pending they follow 1217 

the definitions prescribed in PEF.  1218 

• If accurate and representative company-specific data is not available, food loss values can be obtained 1219 

from available PEFCRs (e.g., Dairy, Pasta, Beer, etc.) 1220 

• If information is not available in PEFCRs, the default values listed in Table below shall be used.  1221 

 

18 CEWEP. (2015). Energy Report III: Status 2007–2010.  

https://www.cewep.eu/wp-content/uploads/2017/10/1069_13_01_15_cewep_energy_report_iii.pdf
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Table 4.19. Default values for food loss at the processing stage 1222 

Product group Food loss (%) Reference 

Cereals 
5 FAO 201119 

Roots and tubers 
15 FAO 2011 

Oilseeds and pulses 
5 FAO 2011 

Fruits and vegetables 
2 FAO 2011 

Meat products 
5 FAO 2011 

Fish and seafood 
6 FAO 2011 

Dairy products 
1.2 FAO 2011 

Eggs 
0.5 (Bräutigam and al., 2014) 

• If no value for food loss is available in the previous table for a specific product, a default value of 2%20 of 1223 

food loss at the processing stage shall be used. 1224 

Consumer packaging  1225 

No food losses are assumed for the packaging stage, due to the lack of consistent data on this topic.  1226 

Distribution, storage and retail  1227 

Food loss values should be taken from PEF guidance Appendix F (see Table 4). 1228 

Table 4.20. PEF default values of food loss for distribution, storage and retail phase 1229 

Product group Food loss (in %) 

Fruit and vegetables 
10 

Meat and meat alternatives 
4 

Dairy products 
0.5 

Cheese (assumed same as dairy products) 
0.5 

Grain products 
2 

Rice (assumed same as grain product) 
2 

Pasta (assumed same as grain product) 
2 

Roots and tubers (e.g. potatoes) 
7 

Pulses (assumed same as oils and fats) 
1 

Fish 
9 

 

19 FAO. (2011). Global food losses and food waste – Extent, causes and prevention. Food and Agriculture Organization 

of the United Nations. 

20 Eurostat. (2024). Food waste and food waste prevention – estimates. 

https://www.fao.org/4/mb060e/mb060e00.pdf
https://www.fao.org/4/mb060e/mb060e00.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Food_waste_and_food_waste_prevention_-_estimates#Data_sources
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Eggs (assumed same as meat) 
4 

Oils and fats 
1 

Prepared/processed meals (ambient) 
10 

Prepared/processed meals (chilled) 
5 

Prepared/processed meals (frozen) 
0.6 

Confectionery 
5 

Other foods 
1 

Coffee and tea 
1 

Alcoholic beverages 
1 

Other beverages 
1 

Consumption  1230 

The following hierarchy should be considered to estimate the food loss values in this stage:  1231 

• Country-specific values of food loss after use (e.g., consumer’s bins). National statistics of waste 1232 

produced per product group can be used for this purpose. 1233 

• If country-specific values are not available, the default food loss values reported in the PEF guidance 1234 

Appendix F should be used (see Table 4.21). 1235 

Table 4.21. PEF default values for food losses at the end-of-life stage 1236 

Product group 
Food loss (in %) 

Fruit and vegetables 
19 

Meat and meat alternatives 
11 

Dairy products 
7 

Cheese (assumed same as dairy products) 
7 

Grain products 
25 

Rice (assumed same as grain product) 
25 

Pasta (assumed same as grain product) 
25 

Roots and tubers (e.g., potatoes) 
3021 

Pulses (assumed same as oils and fats) 
4 

Fish 
125 

Eggs (assumed same as meat) 
11 

Oils and fats 
4 

Prepared/processed meals (ambient) 
10 

 

21  Caldeira, C., and al. (2019). Quantification of food waste per product group along the food supply chain in the 

European Union: A mass flow analysis. Resources, Conservation and Recycling, 149, 479–488.  

https://doi.org/10.1016/j.resconrec.2019.06.011
https://doi.org/10.1016/j.resconrec.2019.06.011
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Prepared/processed meals (chilled) 
5 

Prepared/processed meals (frozen) 
0.5 

Confectionery 
2 

Other foods 
2 

Coffee and tea 
5 

Alcoholic beverages 
5 

Other beverages 
5 

End-of-life 1237 

Food waste from the ingredient and food processing stage shall be modelled as waste and/or biowaste. No waste 1238 

scenario shall be considered in the consumer packaging stage, as no food loss is assumed from this stage.  1239 

Waste scenario for food losses at the distribution, storage, and retail (consolidated level) and at the consumer 1240 

should be taken from PEF guidance Appendix F, considering that food waste is 50% trashed (incinerated and 1241 

landfilled), 25% composted, and 25% methanised. In the case of liquid food, waste is treated via a wastewater 1242 

treatment plant. 1243 
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5-Life cycle impact assessment 1244 

5.1 - Method and environmental indicators 1245 

For the beta version of the EFC methodology, as introduced in Section 1.1 - General, the arguments of PEF-compliance 1246 

and the current level of operationalization support the use of the LCIA method EF 3.1. This ensures methodological 1247 

alignment with European policy initiatives, which is particularly relevant for any work feeding into policy or market-1248 

facing instruments. It consists of the following, midpoint-based impact categories presented in the table below.  1249 

Table 5.1. Impact categories with respective impact category indicators 1250 

Impact category  
Unit Impact category indicator 

Acidification 
mol H+ equivalents Accumulated Exceedance of buffer 

capacity – AE 

Climate change 
kg CO2 Equivalents Radiative forcing as global warming 

potential over 100 years – GWP100 

Ecotoxicity, freshwater 
CTUe Comparative Toxic Unit for ecosystems 

Particulate Matter 
disease incidence Impact on human health  

Eutrophication, marine 
kg N equivalents Fraction of nutrients reaching marine end 

compartment 

Eutrophication, freshwater 
kg P equivalents Fraction of nutrients reaching freshwater 

end compartment 

Eutrophication, terrestrial 
mol N equivalents Accumulated Exceedance – AE 

Human toxicity, cancer 
CTUh Comparative Toxic Unit for humans 

Human toxicity, non-cancer 
CTUh Comparative Toxic Unit for humans 

Ionising radiation, human health 
kBq U235 equivalents Human exposure efficiency relative to U-

235 

Land use 
dimensionless (pt) Soil quality index, representing the 

aggregated impact of land use on: Biotic 
production; Erosion resistance; 
Mechanical filtration; Groundwater 
replenishment 

Ozone depletion 
kg CFC11 equivalents Ozone Depletion Potential – ODP 

Photochemical ozone formation - 
human health 

kg NMVOC equivalents Tropospheric ozone concentration 
increase 

Resource use, fossils 
MJ Abiotic resource depletion, fossil fuels – 

ADP-fossil 

Resource use, minerals and 
metals 

kg Sb equivalents Abiotic resource depletion – ADP ultimate 
reserves 

Water use 
m3-world equivalents Weighted user deprivation potential 

 1251 

As detailed in Section 8.2 - Weighting, the Eco Food Choice method provisionally remove the human toxicity 1252 

indicators from the core results and integrate their weight into a broader “toxicity” category, using the existing 1253 

“freshwater ecotoxicity” impact category as a proxy.  1254 

https://green-forum.ec.europa.eu/environmental-footprint-methods/life-cycle-assessment-ef-methods_en
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As detailed in Section 6-Biodiversity impacts, Eco Food Choice provisionally adopts the BioMAPS approach for 1255 

assessing land use-related biodiversity impacts. This will serve as the 17th indicator. Alternative methods will be 1256 

investigated. The effects of changes in normalisation and weighting on biodiversity outcomes will also be explored 1257 

in future iterations.  1258 

5.2 - Hotspot analysis  1259 

Once the user of the method has ensured that the LCA system is robust and aligned with all aspects defined in the 1260 

goal and scope definition phases, the next step is to identify the main contributing elements to the LCA results, also 1261 

referred to as ‘hotspot’ analysis. The user of the method should identify (together with the % contribution) the most 1262 

relevant: 1263 

• Impact categories: classes of resource use or environmental impacts to which the life cycle inventory 1264 

data are related.   1265 

• Life-cycle stages: consecutive and interlinked phases of a product system. 1266 

• Processes: specific activities or operations within a life cycle stage. 1267 

• Elementary flows: exchanges between a product system and the environment, such as material or 1268 

energy inputs like water or emissions released like CO2. 1269 

Despite all categories being important, it must be noted that there is an operational difference between them. 1270 

impact categories and life-cycle stages are more relevant for communicating the results, highlighting the 1271 

environmental areas where the organisation should focus their attention. In contrast, processes and elementary 1272 

flows are more important for engineers and designers to improve the overall footprint through process changes, 1273 

optimization, or pollution control, particularly in internal studies aimed at enhancing a product's environmental 1274 

performance. 1275 

Most relevant impact categories  1276 

The identification of the most relevant impact categories must be based on the results of the LCA analysis, after 1277 

normalisation and weighting. The most relevant impact categories will be all of those that contribute to at least 80% 1278 

of the total single score calculated (see Sections 5-Life cycle impact assessment and 8-Aggregation), starting from 1279 

the largest to the smallest contributions. At least three relevant impact categories should be identified as the most 1280 

relevant ones. More impact categories can be added to the list, but none shall be deleted. 1281 

Most-relevant life-cycle stages 1282 

The most relevant life-cycle stages are those that together contribute more than 80% to any of the most relevant 1283 

impact categories identified, starting from the largest to the smallest contributions. As a starting point, the 10 life-1284 

cycle stages described in Section 4 - Life cycle stages of this method should be considered. More life-cycle stages 1285 

may be added or split to the list under justification, but none shall be deleted. A minimum level of standardization 1286 

of the life-cycle stages to be included in the LCA should be achieved to ensure the comparability of the results, and 1287 

should be reached in consensus among key stakeholders and market participants of the food sector. If the use 1288 
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stage (the consumption of the product at the consumer’s house in the case of food products) accounts for more 1289 

than 50% of the total impact of a most-relevant impact category, the procedure should be re-run excluding the use 1290 

stage. In this case, the final list of the most relevant life-cycle stages will include those identified in the revised 1291 

procedure, in addition to the use stage. While this is uncommon in LCAs for most food products, it can be significant 1292 

for certain items, such as coffee, where the use phase often involves energy-intensive preparation or a high food-1293 

to-waste ratio. 1294 

Most-relevant processes  1295 

The most relevant processes are those that together contribute more than 80% to any of the most relevant impact 1296 

categories identified. More processes may be added to the list of the most relevant ones, but none shall be deleted. 1297 

The identification of the most relevant processes must be carried out according to Table 3.1. Overview of the 1298 

activities included in the life cycle stages. 1299 

Identical processes (meaning two processes that have the same Universally Unique Identifier) taking place in 1300 

different life-cycle stages (e.g., transportation, electricity use) shall be accounted for separately. Identical processes 1301 

taking place within the same life-cycle stage shall be accounted for together. The list of most-relevant processes 1302 

and their % contribution must be reported together with the respective life-cycle stage (or multiple life-cycle stages 1303 

if relevant) but reported separately for each most-relevant impact category.  1304 

In the case that the contribution of the use stage to the total impact of a most-relevant impact category exceeds 1305 

50%, as discussed in Section 4 - Life cycle stages, the most relevant processes should be identified by analysing the 1306 

entire life cycle excluding the use stage, on one hand, and focusing solely on the use stage, on the other. 1307 

Most-relevant elementary flows  1308 

The most relevant elementary flows are those that together contribute at least 80% to the impact for each most 1309 

relevant process for every specific impact category, starting from those that contribute the most to those that 1310 

contribute the least. More elementary flows may be added to the list of most-relevant ones, but none shall be 1311 

deleted. They should be reported separately for each most-relevant impact category. 1312 

Direct elementary flows  1313 

Elementary flows belonging to the background system of the most relevant process may dominate the impact. 1314 

Therefore, if disaggregated datasets are available, the most relevant direct elementary flows for each most relevant 1315 

process should also be identified.  1316 

Most relevant direct elementary flows are the direct elementary flows that together contribute at least 80% to the 1317 

total impact of the direct elementary flows of the process, within each most-relevant impact category. The analysis 1318 

shall be limited to the direct emissions of level-1 disaggregated datasets (definition can be found in the European 1319 

Platform on LCA17 and the Guide for EF compliant datasets22), datasets with a specific level of granularity where the 1320 

 

22 Fazio, S., Zampori, L., De Schryver, A., Kusche, O., & Diaconu, E. (2020). Guide for EF compliant data sets: Version 2.0 

(EUR 30175 EN). Publications Office of the European Union.  

https://eplca.jrc.ec.europa.eu/permalink/Guide_EF_DATA.pdf
https://eplca.jrc.ec.europa.eu/permalink/Guide_EF_DATA.pdf
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most-relevant processes of the system are disaggregated while leaving less critical processes aggregated. This 1321 

means the 80% cumulative contribution shall be calculated based only on the impact caused by the direct 1322 

emissions, and not the total impact of the process. 1323 

Dealing with negative numbers  1324 

When determining the percentage impact contribution, there may be rare instances where negative values occur 1325 

in processes or elementary flows. A negative process indicates an avoided burden, representing the removal, reuse, 1326 

or recycling of materials that benefit the technosphere (e.g., recycling). A negative flow occurs when a substance is 1327 

removed from the environment, benefiting the ecosphere (e.g., a treatment removing a heavy metal from water). 1328 

In such cases, it is recommended to exclude these values to ensure that the associated positive credits are not 1329 

considered in the final calculation. This procedure does not apply when identifying the most relevant life-cycle 1330 

stages. 1331 
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6-Biodiversity impacts 1332 

Assessing biodiversity impacts in globalized production chains is highly complex, depending on pedoclimatic 1333 

contexts, the essential biodiversity variables (EBVs) considered, the taxa considered, and so on. It is data-intensive, 1334 

requiring advanced, spatially explicit models. Currently, data are incomplete and uneven, making endpoint 1335 

indicators highly uncertain due to the lack of sufficiently comprehensive models. As a result, midpoint indicators are 1336 

considered more operationally robust in the short term for environmental labelling, offering a pragmatic but partial 1337 

solution.  1338 

At first glance, the PEF indicators (EF 3.1) reflect biodiversity impact by covering 4 of the 5 pressures identified by the 1339 

IPBES. However, these pressures are only partially covered as far as the terrestrial agricultural sector is concerned. 1340 

For the beta version of EFC, we chose PEF as our first approach, mainly because of its operational maturity and the 1341 

fact that the GLAM/ endpoint methodology has not yet been finalized, tested, or integrated into LCA software. It was 1342 

nevertheless specified that the framework should remain compatible with GLAM to facilitate a possible convergence 1343 

in the future. 1344 

To develop a biodiversity indicator that reflects agroecological practices while maintaining consistency with 1345 

established European Commission recommendations and LCA principles, a dual approach is followed as described 1346 

in the following subsections.  1347 

6.1 - BioMAPS 1348 

This beta version aligns with the European Commission recommendation by using LANCA BioMAPS by default as the 1349 

methodological basis to add a 17th indicator: "Land use – Biodiversity." BioMAPS provides a multi-scale assessment 1350 

framework (global, regional, and local), offering an LCA-based approach that aligns with the broader LCA 1351 

methodology. It incorporates several key biodiversity components that are often missing from traditional LCA 1352 

models: agricultural practices; concept of vulnerability, irreplaceability, number of threatened species and rarefied 1353 

species richness; expanded taxonomic coverage including data on numerous taxa ranging from invertebrates to 1354 

vertebrates; and consideration of different biodiversity levels, from species to ecosystems. It is also quickly 1355 

operational as the country-specific characterization factors (CFs) have already been shared, a key requirement for 1356 

the beta version of the Eco Food Choice method. While its implementation is proposed at this stage, it is nonetheless 1357 

essential to acknowledge that several methodological limitations persist and should be explicitly considered.  1358 

6.2 - BVI 1359 

Biodiversity Value Indicator (BVI) is a promising candidate to serve as a 17th biodiversity indicator: 1360 

• It is consistent with the overall LCA framework and captures biodiversity impacts at local, regional, and 1361 

global scales. 1362 

• It will include both terrestrial and marine ecosystems in a single methodology. For now, only the terrestrial 1363 

ecosystem is available. Concerning the marine ecosystems, the author informed us that a scientific 1364 
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publication on direct exploitation is in the writing process; another publication on marine eutrophication 1365 

is planned next. 1366 

• It is implementable with the newly released characterization factors in LCA software. 1367 

• It incorporates agricultural management parameters for which data are already normally available. 1368 

Characterization factors are already available for 152 major crops. 1369 

Nonetheless, methodological limitations persist for BVI and should be explicitly considered. Given these 1370 

uncertainties, the Eco Food Choice consortium proposes pilot testing the BVI method on a selection of products to 1371 

assess its applicability and relevance. This testing phase is critical, as further evidence would be required to justify 1372 

any transition from BioMAPS to BVI in future iterations of the methodology. 1373 

6.3 - Additional non-LCA biodiversity indicators 1374 

Non-LCA biodiversity indicators may offer complementary insights, particularly in capturing agroecological 1375 

practices. This approach has been developed in France and is currently under consultation. Five complementary 1376 

indicators based on agricultural practices have been proposed. In this method, the combined weight of all 1377 

additional indicators should not exceed 30% of the total score. 1378 

This approach allows for the identification of agricultural practices beneficial to biodiversity, including 1379 

agroecological production systems. However, several concerns remain, particularly around data availability in other 1380 

European countries, the objective quantification of benefits, and the inconsistency of this “non-LCA” approach 1381 

compared to LCA-based indicators. These concerns include the method of weighing and the potential variability in 1382 

the choice of indicators in different countries. 1383 

A similar approach could be tested at the European level. A preliminary assessment of data availability is required 1384 

to evaluate feasibility. If deemed feasible, the consortium will conduct pilot testing on a selection of products to 1385 

refine the recommendation to be included in the final version of the Eco Food Choice method. 1386 

6.4 – Impact of normalisation 1387 

The choice of normalisation factors can significantly influence the visibility of agroecological benefits within the 1388 

biodiversity indicator. In both the BioMAPS and BVI methodologies, concerns persist that normalisation may dampen 1389 

or obscure biodiversity impacts. Testing alternative normalisation schemes is therefore recommended. This includes 1390 

evaluating whether using the global population as a normalisation baseline is appropriate, or if alternative factors 1391 

could better reflect agroecological impacts. 1392 
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7-Operationalisation 1393 

7.1 - Sampling 1394 

The user of the method shall (i) specify in the report if sampling was applied, (ii) follow the requirements described 1395 

in this section, and (iii) indicate which approach was used. Examples of cases where the sampling procedure may 1396 

be needed are those where multiple production sites are involved in producing the same product, e.g., if the same 1397 

raw material/input material comes from multiple sites or if the same process is outsourced to more than one 1398 

subcontractor/supplier. 1399 

The representative sample shall be derived via a stratified sample, i.e., one that ensures that sub-populations 1400 

(strata) of a given population are each adequately represented within the whole sample of a research study. Using 1401 

a stratified sample allows for more precision than a simple random sample, provided that the sub-populations 1402 

have been chosen so that the items of the same sub-population are as similar as possible in terms of the 1403 

characteristics of interest. In addition, a stratified sample guarantees better coverage of the population. The 1404 

following procedure shall be applied to select a representative sample as a stratified sample: 1405 

• Define the population 1406 

• Define homogeneous sub-populations (stratification) 1407 

• Define the sub-samples at the sub-population level 1408 

• Define the sample for the population starting from the definition of sub-samples at the sub-population 1409 

level. 1410 

Stratification is the process of dividing members of the population into homogeneous subgroups (sub-populations) 1411 

before sampling. The sub-populations should be mutually exclusive: every element in the population shall be 1412 

assigned to only one sub-population. The following aspects need to be taken into consideration in identifying the 1413 

sub-populations: 1414 

a. geographical distribution of sites 1415 

b. technologies/ farming practices involved 1416 

c. production capacity of the companies/sites taken into consideration. 1417 

d. Time consideration (to capture annual variability on yield, for instance) 1418 

Additional aspects to be taken into consideration may be added. The number of sub-populations shall be 1419 

calculated as follows: 1420 

Nsp = g ∗ t ∗ c  1421 

Where: 1422 

Nsp is the number of sub-populations; g, the number of countries in which the sites/plants/farms are located; t, the 1423 

number of technologies/farming practices; and c, the number of classes of capacity of companies.  1424 
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In case additional aspects are taken into account, the number of sub-populations is calculated using the above 1425 

formula and multiplying the result by the number of classes identified for each additional aspect (e.g., those sites 1426 

that have an environmental management or reporting system in place).  1427 

Once the sub-populations have been identified, the sample size of each shall be calculated (the sub-sample size). 1428 

Two alternative approaches are possible: 1429 

• Based on the total production of the sub-population. The user of the method shall identify the 1430 

percentage of production that each sub-population will cover. It shall not be lower than 50%, expressed 1431 

in the relevant unit. This percentage determines the sample size within the sub-population. 1432 

• Based on the number of sites/farms/plants involved in the sub-population. The required sub-sample size 1433 

shall be calculated using the square root of the sub-population size. 1434 

nSS = √nSP  1435 

Where nSS is required sub-sample size and nSP: sub-population size. The chosen approach shall be specified in the 1436 

report. The same approach shall be used for all the sub-populations selected. The representative sample of the 1437 

population corresponds to the sum of the sub-samples at the sub-population level. If rounding is necessary, the 1438 

general rule used in mathematics shall be applied: 1439 

• If the number you are rounding is followed by 5, 6, 7, 8, or 9, round the number up. 1440 

• If the number you are rounding is followed by 0, 1, 2, 3, or 4, round the number down. 1441 

7.2 - Reporting and data declaration  1442 

One possible way to operationalize and verify the correct use of the EFC method for consumer products labelled in 1443 

stores is through the development of a centralized product register platform. Alternative approaches to 1444 

operationalization and verification may also be considered. 1445 

7.2.1 – Product register platform: objectives and features  1446 

This platform concept could serve the following objectives, among others: 1447 

• Labelling authorization: Act as a centralized register to support labelling authorization under the EFC 1448 

method for a defined period. The main idea is for companies wanting to use the Eco Food Choice logo to 1449 

register the products to be labelled on the platform (one by one or in bulk), to ensure they are using a 1450 

validated scoring tool that has correctly implemented the Eco Food Choice method.  The product would 1451 

need to be registered before market entry. If a product composition changes, a new registration would 1452 

be done and the label must be updated before market entry, as is specified in the regulation EU 1169/2011 1453 

that information provided to consumers shall not be misleading, accurate, clear, and easy to understand. 1454 

If the EFC method is updated, a new registration would be mandatory within a defined period (24 months 1455 

is suggested).  1456 
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• Compliance verification: Enable controlled access to relevant product data for authorized verifiers to 1457 

assess compliance. 1458 

• Harmonization: Contribute to the harmonization of data and labelling requirements across European 1459 

countries. 1460 

• Statistics: Facilitate the generation of statistics and market insights on the adoption of the EFC method 1461 

and label. 1462 

• Public information: A simplified, open-access version of the register could potentially be developed to 1463 

inform end consumers (not currently a priority). 1464 

• Support to secondary databases: Product-level scores could be collected to improve the quality of 1465 

secondary databases. The potential use of such data will be further explored during the finalization of the 1466 

method. 1467 

The platform would have the following features: 1468 

• API integration: Seamless integration with existing scoring tools. 1469 

• Data protection: Secure handling and storage of sensitive data. 1470 

• Export and import in .csv / .xls formats: import can be very useful for bulk registrations. For example, a 1471 

large producer or a retailer may plan to register several products at once. 1472 

• Role-Based Access Control (RBAC) via Single Sign On (SSO): This can be made official via an 1473 

authorization register where all data providers provide explicit consent to share specific data for specific 1474 

purposes by specific users. 1475 

Data owners (e.g. producers, manufacturers): full access to their own product data.  1476 

Retailers and large producers should also be able to easily access the scores of all their products (and download 1477 

large amounts of information in an Excel format).  1478 

Producers should sign the authorisation register if they agree to allow retailers to access their data. 1479 

Public verifiers: unrestricted access to all data. 1480 

Private auditors: conditional access to all data, subject to authorization from data owners or public authorities. 1481 

Platform administrators: access to infrastructure settings without visibility on proprietary data. 1482 

General public/ consumers: access to public data only (e.g., product score), in a second development step. 1483 

In order to have a scalable model, some considerations can be taken into account: 1484 

• Bulk submissions: It should be facilitated through an API connecting to the scoring platform, and the 1485 

possibility of importing data in an Excel format. This should be possible for retailers and large 1486 

manufacturers. 1487 

• Public-facing Platform: In a second phase, a consumer-facing platform could be launched. This will 1488 

enhance transparency and enable informed consumer choice, reinforcing the EFC methodology's public 1489 

utility. It could be displaying the following information: Product identification, Single environmental score, 1490 

Sub-scores (e.g., PEF and additional indicators), Company name, Brand name, Product name, Product 1491 
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category, Certifications and labels, Data Quality Rating (DQR), List of ingredients (without quantities), Net 1492 

weight, Packaging materials. 1493 

7.2.2 - Data points needed 1494 

Most of the following information is not meant to be entered directly by data owners, but to be searched for in 1495 

“validated scoring tools” with an API. However, scoring tools would need to be able to provide these data points, 1496 

given that they are essential to calculate the single score. 1497 

Metadata 1498 

• Date of data entry 1499 

• Verification signatures (to monitor validity period) 1500 

From Data Owners  1501 

• Product identification (EAN code) 1502 

• Legal representative contact details 1503 

• Scoring tool used 1504 

Via API from Scoring Tool  1505 

To be validated, a scoring tool must implement the Eco Food Choice method and be audited by a public authority 1506 

or a private auditor. It also must include the following information, linked with an EAN. The objective is to keep this 1507 

process as easy as possible to encourage companies to register their products. Companies would fill the 1508 

information only once in the scoring tools, and the product register platform would access data via API. 1509 

• Company name 1510 

• Brand name 1511 

• Product name 1512 

• Product category 1513 

• Certifications and other labels (e.g, organic) 1514 

• Product single score 1515 

• Sub-scores (LCA PEF-based indicators + additional indicators e.g. biodiversity) 1516 

• Matrix of sub-scores x Life cycle stages 1517 

• Data Quality Rating (DQR) 1518 

• Country of consumption  1519 

• Calculation parameters: 1520 

o Countries of processing for each production step 1521 

o Country of origin for all ingredients and sub-ingredients 1522 

o Detailed recipe (ingredient weights per kg final product) 1523 
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o Packaging materials and weights (kg/unit), 1524 

o Packaging volume 1525 

o Net weight 1526 

o Storage conditions (ambient, cooled, frozen) 1527 

o Preparation (cooking, baking, etc)  1528 

7.2.3 - Roles and responsibilities 1529 

While implementation strategies may be adjusted to different countries' contexts, our preferred model is an EU-led, 1530 

publicly managed product register platform to ensure long-term governance, consistency, and fairness. We also 1531 

envision public-private partnerships to operationalise it efficiently. 1532 

• Tool development: The European Commission would ideally develop and manage the platform, modelled 1533 

on existing mechanisms (e.g. EU energy labels for appliances), and leveraging existing national initiatives 1534 

(e.g. Ecobalyse in France) for cost-effectiveness and to build on existing knowledge. It could be managed 1535 

by a suitable Directorate-General (e.g. DG ENV) or an EU-funded non-private entity. 1536 

• Tool maintenance: The European Commission would designate a structure to ensure ongoing platform 1537 

functionality and updates. Similarly, as above, several non-private entities can be considered, including 1538 

DG or EU-funded entities, but private entities could also be considered as long as the product register 1539 

platform remains free to use for all stakeholders. 1540 

• Note: In case a scoring tool is leading the market in a monopoly situation, this private player could 1541 

develop a public-private partnership to support implementation and innovation. However, such a 1542 

register database must remain open to any other private players that need to register a product. 1543 

Following this recommendation issued with the beta version of the method, discussions should be started with EC 1544 

and other relevant points of contact. 1545 

7.2.4 - Verification  1546 

As a general concept, no ex-ante verification at the product level is recommended due to cost and scalability 1547 

considerations. Companies will commit to data veracity and submit legally binding declarations when registering. 1548 

However, in countries where the ecolabelling initiative is led by governments, or in the scenario where the European 1549 

Commission would like to verify that a product with the Eco Food Choice label meets the requirements of the 1550 

method, randomised compliance audits may be conducted. 1551 

Randomised compliance audits: Audits may be conducted to check whether a product in store with the EFC logo is 1552 

using a validated scoring platform to issue its label. Such audits could be led: 1553 

by national authorities in countries where feasible, or by EU authorities. 1554 

by private certification bodies (e.g., Bureau Veritas, Blonk (Mérieux NutriSciences)) if requested by a national 1555 

government or the European Union. 1556 
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Sanctions could be similar to Nutri-Score in France, which lays three levels of sanctions:  1557 

Request to take corrective action  1558 

Suspension of the right to use the Logo until compliance is reached  1559 

Withdrawal of the right to use the logo for a set period 1560 

Certification of scoring tools: Private tools (e.g., Mondra, InoQo) would need to be certified to ensure correct 1561 

implementation of the Eco Food Choice method. Certification may be handled by third-party entities or public 1562 

authorities. The goal is to ensure that any company using the EFC label is effectively following the EFC methodology. 1563 

Therefore, to be EFC-compliant, both private and public scoring tools would be capable of: 1564 

• Providing the data detailed above. 1565 

• Linking the EAN code directly to this dataset via API, to get all data points listed in Section 7.2.2 - Data 1566 

points needed. Excel files exported from the platform should also be able to be imported to the product 1567 

register platform if they contain all relevant information. 1568 

• Implementing the EFC method. This can include the following considerations: The scoring tool should also 1569 

be able to link ingredient producers to the right secondary LCA data, split up ingredients into sub-1570 

ingredients, be able to deal with missing information (countries, ingredients, packaging), create a quality 1571 

score, etc. These steps should also be harmonized between tools. In the second phase, the tool should 1572 

also give producers the opportunity to provide additional primary information in a user-friendly way, 1573 

providing all the necessary guidance and definitions, and potentially develop specific guidance to other 1574 

(e.g., farm level) tools. 1575 

• Plausibility checks should be embedded in the certified scoring tools. Only data entries that trigger 1576 

plausibility alerts (based on predefined thresholds or inconsistencies) will be flagged during submission. 1577 

These flags will appear in the declaration platform and be accessible to verifiers and competent 1578 

authorities to guide audits or follow-up requests. Plausibility check procedures may be suggested after 1579 

the release of the beta version of the Eco Food Choice method, in the testing phase, towards the release 1580 

of the refined finalised version. 1581 

Further details on verification procedures are to be shared with the final version of this methodology, informed 1582 

by the testing phase. Compliance with PEF will be sought. 1583 
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8-Aggregation  1584 

8.1 - Normalisation  1585 

For the normalisation step, we propose to follow the recommendations of the Product PEF guidelines. Specifically, 1586 

normalisation factors are calculated by dividing the global total environmental impacts by the global population. 1587 

This approach enables consistent comparison across impact categories and supports the integration of the EFC 1588 

method with established European and international practices.  1589 

8.2 - Weighting  1590 

We propose to remove robustness adjustment factors. The EFC methodology prioritises potential environmental 1591 

impacts importance, over knowledge gaps. Since robustness factors from PEF were issued, several improvements 1592 

have been made, particularly for the ecotoxicity indicator. Given that food systems are a major contributor to 1593 

ecotoxic emissions, and that pesticide-related impacts represent a key hotspot for human and ecosystem health, 1594 

the current PEF weighting, assigning only 2% to freshwater ecotoxicity, appears misaligned with the environmental 1595 

significance of this issue.  1596 

Toxicity  1597 

Current indicators for human toxicity (cancer and non-cancer) are subject to methodological limitations that distort 1598 

results. These include:  1599 

• Pesticide Residues: The OLCA-Pest model has been recommended by the consortium to better capture 1600 

human exposure to pesticides through crop emissions. However, current LCA databases do not yet 1601 

include a dedicated compartment for pesticide residues on food products. As a temporary solution, we 1602 

propose to follow the PEF approach and model 100% of these emissions as entering the soil 1603 

compartment, as further described in Section 4.2.1 - Pesticides. 1604 

• Heavy Metals: Toxicity impacts from heavy metals tend to outweigh others due to temporal aggregation 1605 

methods, leading to a disproportionate influence on overall toxicity scores.  1606 

• Organic and Agroecological Products: These products often receive higher toxicity scores, which is 1607 

inconsistent with scientific consensus. This misalignment partly arises from the dominance of heavy 1608 

metals in aggregated toxicity indicators.   1609 

To address these concerns, the EFC consortium proposes a dual strategy:  1610 

• Short-term recommendation (beta version): Remove the human toxicity indicators from the core results 1611 

and integrate their weight into a broader “toxicity” category, using the existing “freshwater ecotoxicity” 1612 

impact category as a proxy.  1613 

• Sensitivity analyses: Test an alternative approach by distributing the weight of human toxicity evenly 1614 

across all impact categories.   1615 
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This approach does not dismiss the importance of human toxicity but rather acknowledges the current limitations 1616 

and imbalance of the indicators available. Ecotoxicity is considered a more reliable proxy for total toxicity 1617 

(encompassing both human and environmental dimensions) and allows for the inclusion of impacts across the full 1618 

value chain, regardless of geographical location (e.g Europe, Brazil, etc). In the context of the beta version, this 1619 

solution offers a pragmatic way to reflect toxicity while more robust human-specific indicators are under 1620 

development.  1621 

The compromise proposed through the dual strategy ensures short-term usability while allowing for ongoing 1622 

methodological improvements.  1623 

 1624 

Figure 4: Aggregation strategy – beta version of Eco Food Choice  1625 

 1626 

“Land use biodiversity” weighting   1627 

As detailed in section 6 on biodiversity, Eco Food Choice provisionally adopts the BioMAPS approach for assessing 1628 

land use-related biodiversity impacts. This will serve as the 17th indicator. Alternative methods will be investigated. 1629 

The effects of changes in normalisation and weighting on biodiversity outcomes will also be explored in future 1630 

iterations.  1631 

The integration of any new indicator should follow the same approach originally used by the European Commission 1632 

to define weighting factors, combining expert judgement and public opinion. This would help ensure methodological 1633 

consistency with the existing indicators.   1634 

However, the initial weighting method used by the Commission was based on an online questionnaire distributed 1635 

at the community level, combined with complementary analyses. Reproducing this process would require 1636 

reassessing the weightings of all indicators, which represents a heavy and complex task that is difficult to undertake 1637 

in the short term.  1638 

Such a revision could be more appropriately addressed during the development of the final version.  1639 
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For now, there is no consensus on how to weight the impact category “Land use biodiversity.” While an equal-1640 

weighting scheme would assign it 1/17th of the total impact score by default, this does not reflect the ecological 1641 

significance of biodiversity loss driven by agricultural activities. Indeed, agriculture is one of the sectors with the 1642 

greatest impact on biodiversity in Europe1. It has a particular impact on several of the key drivers of biodiversity loss: 1643 

changes in land use and direct exploitation2.  1644 

We propose assigning a greater relative weight to this category. We recommend allocating 2/17ths of the total 1645 

weight to “Land Use – Biodiversity,” a level comparable to that assigned to the climate change impact.   1646 

This is a temporary solution for the beta version. It will be tested and can be re-evaluated later.  1647 

8.3 - Grading 1648 

This research led to a preliminary proposal for the grading approach. It was found that normative choices are 1649 

inevitable, which can either be de-emphasized in a technocratic approach or structured in a stakeholder process. 1650 

Considering a preference for the stakeholder consultation, simplicity and transparency are recommended. 1651 

Relative grading is preferred over absolute grading. 1652 

Differentiation of food products can be improved by applying an unequal quantile distribution for grade allocation 1653 

rather than equal quantiles. The distribution could be as follows, pending the number of grades to be derived is 8: A 1654 

band (best performers): 25%; H band (lower performers): 15%; Intermediate bands (B–G): 10% each. 1655 

This configuration provides several advantages to foster product improvement: 1656 

• The broader A band rewards good and moderately good performers, requiring less motivation for further 1657 

improvement. 1658 

• The narrower middle bands (B–G) create stronger incentives for average and moderate performers to 1659 

improve and move up one grade. 1660 

• The medium-sized H band identifies products with the greatest potential for improvement. 1661 

The main drawback is the normative and novel nature of this approach, which may require further justification and 1662 

testing on real products. 1663 

The impact population for the proposed unequal quantile approach should consider: 1664 

• The grading will initially be derived from a proxy impact population, i.e., Agribalyse, or upcoming larger 1665 

food databases at EU level. 1666 

• The relative frequency of an impact should be according to consumption level (by citizens in real or 1667 

recommended diets, or from retail). This requires further research previous to implementation. The EFC 1668 

consortium proposes that it is later informed with the “actual” impact population, i.e., from the database 1669 

that is being built from primary and new secondary data provision and improved modelling.  1670 

• No other normative aspects should be introduced to the impact population to avoid complexification. 1671 

The number of grades to be derived is still to be defined, depending on the results of the testing conducted by the 1672 

Work Package 4 of the EFC project: 1673 
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• More research is needed, and alignment with interpretation aids should be pursued. 1674 

• A certain level of uncertainty in the grading is acceptable. 1675 

• Data quality and its requirements may need to be increased over time to reduce uncertainty, while there 1676 

are many other reasons to do so. 1677 

An interpretation aid (e.g., a numeric score) is recommended. Some key considerations include: 1678 

• More research is needed, and alignment with the number of grades should be pursued. It may be an 1679 

option not to provide an interpretation aid if the colour-letter-grades suffice. 1680 

• It should be based on a single score, like the grading.  1681 

• It can follow a grading approach that differentiates another part of the impact population. 1682 
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9-Assumptions, limitations, and future 1683 

development 1684 

9.1 - Assumptions and Limitations  1685 

The EFC methodology presents the following assumptions and limitations:  1686 

• The crop compartment is still missing when modelling pesticide emissions in LCA software. It was 1687 

assumed that the crop compartment emissions fraction goes into the soil.  1688 

• Methane emissions modelling in marine aquaculture is based on man-made wastewater treatment 1689 

processes, which leads to higher uncertainty.  1690 

• The DQR cannot be applied to aggregated datasets, nor is it feasible for assessing large datasets. The 1691 

DRQ guide for input datasets is missing.  1692 

• Unavoidable food loss at the processing and consumption stages is excluded.  1693 

• The biodiversity impact of seafood is not covered.  1694 

• Uncertainty analyses guidelines have not yet been developed. 1695 

9.2 - Roadmap towards the final version of the EFC method 1696 

The final version of the EFC methodology (target release: November 2026) will build on the beta version while 1697 

incorporating new scientific and data developments, and feedback from pilot testing and stakeholder consultation. 1698 

This section outlines the main areas where refinements are being considered. 1699 

9.2.1 - Functional unit  1700 

• Evaluation of nutritional FUs (e.g., caloric content, nutrient density such as Nutrient Rich Food Index, 1701 

serving size) to better reflect the primary function of food. 1702 

• Challenges to address:  1703 

• multifunctionality of food:  macro- and micronutrients with importance varying by consumer 1704 

characteristics (e.g., age, health status, dietary needs), potential bias toward nutrient-dense foods 1705 

• non-nutritional benefits not easily quantifiable: taste, texture, emotional satisfaction 1706 

• consumer understanding: intuitive meaning could be limited, risk of overlap with nutrition-focused tools 1707 

(e.g., Nutri-Score) 1708 

• Requirement for robust nutrient composition databases before implementation; current absence makes 1709 

short-term application unlikely. 1710 
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9.2.2 – Greenhouse gases modelling  1711 

• Biogenic carbon modelling: Adoption of the –1/+1 accounting approach, in line with GLAM 1712 

recommendations and anticipated EF 4.0 guidance (2026), which is likely to ask for the tracking of 1713 

biogenic carbon flows, with a –1/+1 approach in foreground modelling and a 0/0 approach for 1714 

background datasets.  1715 

• LULUC: Integration of spatially explicit conversion data and linear discounting (aligned with SBTi). Hedge 1716 

removal will be better assessed. Strategies to improve data availability for crop-specific regionalized 1717 

modelling need further discussion. 1718 

9.2.3 - Data quality requirements 1719 

• Exploration of minimum DQR thresholds as eligibility criteria for labelling. 1720 

• Methods to manage variable quality of large-scale input datasets under assessment. 1721 

9.2.4 – Default values 1722 

• Preparation at consumer values could be more exhaustive and aligned. A second literature review will be 1723 

conducted. 1724 

9.2.5 - Secondary data 1725 

• Anticipated release of open-source EF 4.0 datasets (2026–2027) and reassessment of their integration 1726 

into the EFC hierarchy. Their ranking in the hierarchy may depend on their disaggregated nature, which is 1727 

preferred. 1728 

• Review of Agrifootprint compatibility with EFC in light of updated requirements. 1729 

• Refinement of eligibility criteria for secondary datasets, in particular, whether they shall be EF and/ or EFC 1730 

compliant, and how this can be implemented and verified. 1731 

9.2.6 - Company-specific data 1732 

• Strategy development to incentivize provision and use of company-specific data.  1733 

• Further specification of required data for processing operations depending on the default data available.  1734 

• Exploration of the availability of retailer data (e.g., certifications/ labels, production systems/ techniques) 1735 

to improve the quality and the precision of the assessment.  1736 

• If necessary, pathways to progressively enhance assessments with more detailed farm-level data, while 1737 

starting with the minimum required datasets. A feasibility assessment will be conducted.  1738 

• Development of more specific guidance on company-specific data calculation and the desired 1739 

frequency of updates. There might be a link to be made with the sampling procedure.   1740 
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• Farm data on plant cultivation and animal husbandry, and processing of ingredients and food, will be 1741 

targeted for company-specific data at a later stage. 1742 

• There can also be specific mitigation practices (e.g., tillage farming, cover cropping, rotational grazing, 1743 

precision fertilization), particularly at farm and processing levels, of which the effects might be captured 1744 

partially by the parameters mentioned above, but might also partially be omitted using the above 1745 

parameters. On the route to making ecolabeling more and more specific, the integration of such 1746 

mitigation activities should be considered.    1747 

9.2.7 – Crop cultivation and animal production 1748 

• Pesticides: Integration of a crop compartment in pesticide emission modelling. 1749 

• Aquaculture: Revision of phosphorus (P) and nitrogen (N) emissions modelling for marine aquaculture. 1750 

• Water: Addition of water consumption impacts in livestock systems. 1751 

9.2.8 - End-of-life and recycling 1752 

• Literature review to define default food loss values at the consumption stage. 1753 

• Development of proxies for products lacking clear categorization at the processing stage. 1754 

9.2.9 – Method and environmental indicators 1755 

Shift from midpoint to endpoint characterisation is to be assessed to solve several problems, including: 1756 

• Improving biodiversity impact assessment through broader and more integrated modelling beyond land 1757 

use alone, 1758 

• Normalization may no longer be needed (except perhaps for aggregating the 3 to 4 areas of protection 1759 

into a single score), 1760 

• Weighting may no longer be needed as individual indicator results within each area of protection can 1761 

simply be summed up (which does not imply equal weighting, they simply are additive), which would 1762 

strongly improve ISO 14044 compliance for a comparative assertion, 1763 

• It would open the way to apply the latest state-of-the-art LCIA methods GLAM and ImpactWorld+ (all 1764 

other LCIA methods are at least 10 years old, most even 15 to 20 years and largely outdated from a 1765 

scientific perspective), which also cover relevant, emerging impact categories like microplastics or 1766 

ecosystem services, 1767 

• EF might eventually move to endpoint characterisation (2030), and EFC should provide “future-proof” 1768 

recommendations. Alternatively, two sets of recommendations could be an option: 1) immediate 1769 

implementation (time horizon 2026/27), and 2) progressive implementation (time horizon 2029/30). 1770 

Time horizon and toxicity assessment 1771 
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• Consider limiting the time horizon of CFs to 100 years (and include CFs for >100 years for a sensitivity 1772 

study), particularly for human and ecotoxicity, in order to limit the strong bias of metals with long-term 1773 

impacts (tens of thousands of years) when using CFs with an infinite time horizon. 1774 

• Possible separation of organic and inorganic toxicity results if limiting the time horizon is not sufficient to 1775 

limit metal bias. 1776 

• Consider the application of “shortcuts” for essential metals limiting their toxicity (e.g. zinc, which is only 1777 

toxic to certain ecosystems (spatially defined) and certain fractions of the human population). 1778 

• Addressing missing exposure pathways: Consideration of recommending the inclusion of direct pesticide 1779 

exposure of humans through pesticide residues. While current LCIA methods already allow the 1780 

characterisation of this exposure pathway (the dominating one for health impacts from food products), it 1781 

requires a new emission compartment “emission to plant”, which is currently not available in LCI 1782 

databases or software, although this can be expected to change. 1783 

LCIA method 1784 

The final EFC methodology will not recommend the use of the EF 3.1 method, due to its foreseeable obsolescence, 1785 

as recommended in its beta version. Potential candidates for the recommended LCIA method for the final version 1786 

of the EFC methodology are: 1787 

• EF 4.0 - next-generation EF method with potential enhancements 1788 

• GLAM - developed under UNEP with broad coverage and updated science 1789 

• ImpactWorld+ - comprehensive and future-oriented 1790 

• ReCiPe - widely used and well-documented, though somewhat dated 1791 

• LC-IMPACT - limited impact category coverage, making it a less likely candidate 1792 

Consideration of shortening the list of impact categories  1793 

The consortium underscores that removing certain impact categories at this stage would provide limited practical 1794 

benefit. While such exclusions might marginally reduce life cycle inventory (LCI) data requirements, the drawbacks 1795 

are significant: 1796 

• Reduced differentiation and comparability: Excluding categories diminishes the ability to capture 1797 

meaningful differences between production systems and undermines comparability across products. 1798 

• Risk of burden shifting and greenwashing: Omissions could incentivize stakeholders to shift impacts 1799 

toward unmeasured categories, deliberately or unintentionally. This may enable products with high 1800 

impacts in excluded categories to appear environmentally preferable, thereby “hiding” relevant burdens. 1801 

• Minimal data efficiency gain: The potential reduction in LCI data demand is negligible. Categories with 1802 

low contributions are unlikely to require primary data; adequate secondary data should already be 1803 

available in established databases. 1804 
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For these reasons, the beta version of the EFC methodology retains the full set of impact category indicators from 1805 

EF 3.1. At present, no changes are foreseen to this approach. However, a sensitivity test may be conducted to quantify 1806 

potential gains from omitting very low-contribution categories, ensuring that such a decision, if ever considered, 1807 

remains evidence-based. 1808 

9.2.10 – Hotspot analysis 1809 

• Negative numbers, (environmental savings/credits) are excluded from the current results. A more 1810 

detailed discussion is planned for the second version of the report. 1811 

9.2.11 - Biodiversity impacts 1812 

• Assessment of agricultural practices: The Eco Food Choice methodology should ensure fair comparisons 1813 

across all types of farms and production systems. While organic farming has been shown to deliver 1814 

positive outcomes for biodiversity23, is equally important to recognize that other agricultural practices -1815 

not necessarily covered by organic certification (e.g., high precision agricultural practices)- can also 1816 

contribute significantly to biodiversity preservation. They should be acknowledged and valued by the 1817 

assessment framework.  1818 

• An analysis grid mapping the pros and cons of the different options detailed in section 6, complemented 1819 

by the results of pilot testing, will be instrumental in informing the second version of the EFC methodology. 1820 

Particular attention will be paid to upcoming developments from the European Commission, notably the 1821 

release of PEF 4.0. 1822 

• Seafood products, currently excluded from the beta version, should be integrated into the scope of the 1823 

final methodology. 1824 

• In the longer term, the scientific consensus supports a shift toward endpoint approaches like GLAM. Efforts 1825 

to operationalize these should continue, with pilot testing to evaluate their effect. The Eco Food Choice 1826 

framework should remain compatible with endpoint approaches to enable future integration. 1827 

9.2.12 - Reporting and data declaration 1828 

An assessment of how data collected in the product register can be used to improve secondary databases will be 1829 

conducted. 1830 

Plausibility checks may be developed during the testing phase of the beta version of the Eco Food Choice 1831 

methodology towards the release of the refined finalised version. However, the verification of the scoring tool is likely 1832 

 

23 Ulrich, C., and al. (2025). Agriculture, aquaculture and fishing: Impact of food standards on biodiversity. 

Summary of the scientific report of the study. INRAE; Ifremer. 

https://hal.inrae.fr/hal-05126366v1
https://hal.inrae.fr/hal-05126366v1
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sufficient to authorise the Eco Food Choice label use, and these platforms will implement their own plausibility 1833 

checks.  1834 

Scalability considerations will be furtherly discussed and enriched.  1835 

Scenario in countries where the ecolabelling initiative is not publicly led are also to be furtherly described.  1836 

Following this recommendation issued with the beta version of the methodology, discussions should be started with 1837 

EC and other relevant points of contact. 1838 

9.2.13 – Weighting 1839 

• Placing greater emphasis on toxicity has raised concern because it would have significant effects on 1840 

certain specific sectors. Indeed, highlighting toxicity may enhance the distinction between organic and 1841 

conventional agriculture in some cases, but it will not always work in favor of organic systems 1842 

(particularly in sectors like viticulture, which could emerge with less favorable impact scores).  1843 

• The weight of heavy metals in the normalization process has emerged as a key concern, as their 1844 

significant contribution (particularly from agricultural systems) distorts the final weighting. Their 1845 

underrepresentation in other sectors creates a bias that should be corrected. The targeted exclusion of 1846 

the impacts of these heavy metals (in human toxicity and/or ecotoxicity) was discussed.  1847 

• The targeted redistribution of human toxicity weight toward indicators with a demonstrated link to 1848 

human health could also be an option to be explored.  1849 

9.1.13 - Grading  1850 

• Alternative LCA metric: single score per mass of product within diet context could be explored.  1851 

• More material and more consideration are needed on how to derive grades. 1852 

• Some consideration is needed on how to derive the impact population. It should be assessed how much 1853 

work should be invested in adjusting the impact population, and a thorough discussion on which 1854 

methodological starting points should be taken. Testing the effect of removal of duplicates or adjustment 1855 

of frequency of products should be done, but in a smart and efficient way, considering prior work. 1856 

• Expected results inform the number of grades and interpretation aid (choices 4 and 5). Currently, using 8 1857 

grades is recommended, together with a numerical score, on a 100-point scale. This depends on the 1858 

upcoming consumer testing activities planned by the Work Package 4 of Eco Food Choice, and 1859 

consultation of other stakeholders.  1860 
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