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4 Definitions

Acidification - EF impact category that addresses impacts due to acidifying substances in the
environment. Emissions of NOX, NH3 and SOX lead to releases of hydrogen ions (H+) when the
gases are mineralised. The protons contribute to the acidification of soils and water when they
are released in areas where the buffering capacity is low, resulting in forest decline and lake
acidification.

Activity data - This term refers to information which is associated with processes while modelling
Life Cycle Inventories (LCI). In the PEF Guide it is also called “non-elementary flows.” The
aggregated LCI results of the process chains that represent the activities of a process, are each
multiplied by the corresponding activity data’ and then combined to derive the environmental
footprint associated with a process. Examples of activity data include quantity of kilowatt-hours of
electricity used, quantity of fuel used, output of a process (e.g. waste), number of hours equipment
is operated, distance travelled, floor area of a building, etc. In the context of PEF, the amounts of
ingredients from the bill of material (BOM) shall always be considered as activity data.

Additional environmental information — Environmental information outside the EF impact
categories that is calculated and communicated alongside PEF results.

Additional technical information — Non-environmental information that is calculated and
communicated alongside PEF results.

Aggregated dataset - This term is defined as a life cycle inventory of multiple unit processes
(e.g. material or energy production) or life cycle stages (cradle-to-gate), but for which the
inputs and outputs are provided only at the aggregated level.

Aggregated datasets are also called “LCl results,” “cumulative inventory” or “System processes”
datasets. The aggregated dataset can have been aggregated horizontally and/or vertically.
Depending on the specific situation and modelling choices a “unit process” dataset can also be
aggregated. See Figure 12.

Allocation - An approach to solving multi-functionality problems. It refers to “partitioning the input
or output flows of a process or a product system between the product system understudy and
one or more other product systems” (ISO 14044, 2006).

Application specific - It refers to the generic aspect of the specific application in which a material
is used. For example, the average recycling rate of PET in bottles.

Benchmark — A standard or point of reference against which any comparison can be made. In
the context of PEF, the term ‘benchmark’ refers to the average environmental performance of the
representative product sold in the EU market. A benchmark may eventually be used, if
appropriate, in the context of communicating environmental performance of a product belonging
to the same category.

Bill of materials — A bill of materials or product structure (sometimes bill of material, BOM or
associated list) is a list of the raw materials, sub-assemblies, intermediate assemblies, sub-
components, parts, and the quantities of each needed to manufacture an end product.

Blue water footprint - Blue water footprint is water that has been sourced from surface or
groundwater resources and is either evaporated, incorporated into a product or taken from one
body of water and returned to another, or returned at a different time (Fereres et al., 2017).

1 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World
resources institute, 2004).
2 Source: UNEP/SETAC “Global Guidance Principles for LCA Databases”
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Mathematical
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v

Other unit process } + } Aggregated
or aggregated Process datasets

process datasets

Aggregation
® Raw data — Mathematical relation < Unit process dataset

Figure 1: Definition of a unit process dataset and an aggregated process dataset.

Business to Business (B2B) — Describes transactions between businesses, such as between
a manufacturer and a wholesaler, or between a wholesaler and a retailer.

Business to Consumers (B2C) — Describes transactions between business and consumers,
such as between retailers and consumers. According to ISO 14025:2006, a consumer is defined
as “an individual member of the general public purchasing or using goods, property or services
for private purposes.”

Capital goods - Capital goods are physical assets used in the manufacture of ‘products and/or
services’ which could include the ‘operation’ aspects of the process chain as well as the
accessories used to run the process of manufacturing the product and/or services (Frischknecht
et al., 2007).

Characterisation - Calculation of the magnitude of the contribution of each classified input/output
to their respective EF impact categories, and aggregation of contributions within each category.
This requires a linear multiplication of the inventory data with characterisation factors for each
substance and EF impact category of concern. For example, with respect to the EF impact
category “climate change,” CO2 is chosen as the reference substance and kg CO2-equivalents
as the reference unit.

Characterisation factor - “Factor derived from a characterisation model which is applied to
convert an assigned life cycle inventory analysis result to the common unit of the category
indicator.” Definition based on (ISO 14044, 2006).

Classification - Assigning the material/energy inputs and outputs tabulated in the life cycle

inventory to EF impact categories according to each substance’s potential to contribute to each
of the EF impact categories considered.
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Climate change - All inputs and outputs that result in greenhouse gas emissions. The
consequences include increased average global temperatures and sudden regional climatic
changes. Climate change is an impact affecting the environment on a global scale.

Commissioner of the EF study - Organisation (or group of organisations) that finances the EF
study in accordance with the EF Guide, EF Guidance and the relevant PEFCR, if available
(definition adapted from ISO 14071/2014, point 3.4).

Company-specific data — It refers to directly measured or collected data representative of
activities at a specific facility or set of facilities. It is synonymous to “primary data.”

Comparative assertion — Environmental claim regarding the superiority or equivalence of one
product versus a competing product that performs the same function (adapted from ISO
14025:2006).

Comparison — A comparison, not including a comparative assertion, (graphic or otherwise) of
two or more products based on the results of a PEF study and supporting PEFCRs or the
comparison of one or more products against the benchmark, based on the results of a PEF study
and supporting PEFCRs.

Cradle to gate — A partial product supply chain, from the extraction of raw materials (cradle) up
tfo the manufacturer’s “gate.” The distribution, storage, use stage and end of life stages of the
supply chain are omitted.

Cradle to grave - An assessment, including raw material extraction, processing, distribution,
storage, use, and disposal or recycling stages. All relevant inputs and outputs are considered for
all the life cycle stages.

Data Quality Rating (DQR) - Semi-quantitative assessment of the quality criteria of a dataset
based on Technological representativeness, Geographical representativeness, Time-related
representativeness, and Precision. The data quality shall be considered as the quality of the
dataset as documented.

Direct elementary flows - All emissions and resource use (also named elementary flows) that
arise directly in the context of a process. Examples are emissions from a chemical process, or
fugitive emissions from a boiler directly onsite. See Figure 2.

Disaggregation - The process that breaks down an aggregated dataset into smaller unit process
datasets (horizontal or vertical). The disaggregation can help making data more specific. The
process of disaggregation should never compromise or threat to compromise the quality and
consistency of the original aggregated dataset.

EF communication vehicles - It includes all the possible ways that can be used to communicate
the results of the EF study to the stakeholders. The list of EF communication vehicles includes,
but it is not limited to, label, environmental product declarations, green claims, website,
infographics, eftc.

Ecotoxicity, freshwater - Environmental footprint impact category that addresses the toxic
impacts on an ecosystem, which damage individual species and change the structure and
function of the ecosystem. Ecotoxicity is a result of a variety of different toxicological mechanisms
caused by a release of substances with a direct effect on the health of the ecosystem.

EF report - Document that summarises the results of the EF study. For the EF report the template
provided as annex to the PECFR Guidance shall be used. In case the commissioner of the EF
study decides to communicate the results of the EF study (independently from the communication
vehicle used), the EF report shall be made available for free through the commissioner’s website.
The EF report shall not contain any information that is considered as confidential by the
commissioner; however, the confidential information shall be provided to the verifier(s).
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EF study - Term used to identify the totality of actions needed to calculate the EF results. It
includes the modelling, the data collection, and the analysis of the results.

Electricity tracking® - Electricity tracking is the process of assigning electricity generation
attributes to electricity consumption.

Elementary flow - Material or energy entering the system being studied that has been drawn
from the environment without previous human transformation, or material or energy leaving the
system being studied that is released into the environment without subsequent human
transformation.

Environmental aspect — Element of an organization’s activities or products or services that
interacts or can interact with the environment (ISO 14001:2015).

Eutrophication - Nutrients (mainly nitrogen and phosphorus) from sewage outfalls and fertilised
farmland accelerate the growth of algae and other vegetation in water. The degradation of organic
material consumes oxygen resulting in oxygen deficiency and, in some cases, fish death.
Eutrophication translates the quantity of substances emitted into a common measure expressed
as the oxygen required for the degradation of dead biomass. Three EF impact categories are
used to assess the impacts due to eutrophication: Eutrophication, terrestrial, Eutrophication,
freshwater; and Eutrophication, marine.

External Communication - Communication to any interested party other than the commissioner
or the practitioner of the study.

Feed ingredient - These are either feed materials or feed additives. Ingredients are of plant,
animal, or aquatic origin, or other organic or inorganic substances and include:

Feed materials* - Means products of vegetable or animal origin, whose principal purpose is
to meet animals’ nutritional needs, in their natural state, fresh or preserved, and products
derived from the industrial processing thereof, and organic or inorganic substances, whether
or not containing feed additives, which are intended for use in oral animal-feeding either
directly as such, or after processing, or in the preparation of compound feed, or as carrier of
pre-mixtures;

Feed additive® - Means substances, micro-organisms, or preparations, other than feed
material and pre-mixtures, which are intentionally added to feed or water in order to perform,
in particular, one or more of the functions.

Food producing animals - Refers to any animal that is fed, bred, or kept for the production of
food for human consumption, including animals that are not used for human consumption, but
that belong to a species that is normally used for human consumption. It includes fish from
aquaculture.

Foreground elementary flows - Direct elementary flows (emissions and resources) for which
access to primary data (or company-specific information) is available.

Global warming potential (GWP) - Capacity of a greenhouse gas to influence radiative forcing,
expressed in terms of a reference substance (for example, CO2-equivalent units) and specified
time horizon (e.g. GWP 20, GWP 100, GWP 500, for 20, 100, and 500 years respectively). It

3 https://ec.europa.eu/energy/intelligent/projects/en/projects/e-track-ii

4 As defined in Regulation (EC) No 767/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July
2009 on the placing on the market and use of feed, amending European Parliament and Council Regulation (EC) No
1831/2003 and repealing Council Directive 79/373/EEC, Commission Directive 80/511/EEC, Council Directives
82/471/EEC, 83/228/EEC, 93/74/EEC, 93/113/EC and 96/25/EC and Commission Decision 2004/217/EC

> As defined in Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives
for use in animal nutrition
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relates to the capacity to influence changes in the global average surface-air temperature and
subsequent change in various climate parameters and their effects, such as storm frequency and
intensity, rainfall intensity and frequency of flooding, etc.

Human toxicity, cancer - EF impact category that accounts for adverse health effects on human
beings caused by the intake of toxic substances through inhalation of air, food/water ingestion,
penetration through the skin insofar as they are related to cancer.

Human toxicity, non-cancer - EF impact category that accounts for the adverse health effects
on human beings caused by the intake of toxic substances through inhalation of air, food/water
ingestion, penetration through the skin insofar as they are related to non-cancer effects that are
not caused by particulate matter/respiratory inorganics or ionising radiation.

Independent external expert - Competent person, not employed in a full-time or part-time role
by the commissioner of the EF study or the practitioner of the EF study, and not involved in
defining the scope or conducting the EF study (adapted from ISO 14071/2014, point 3.2).

Input flows — Product, material or energy flow that enters a unit process. Products and materials
include raw materials, intermediate products, and co-products (ISO 14040:2006).

Intermediate product - An intermediate product is a product that requires further processing
before it is saleable to the final consumer.

lonising radiation, human health - EF impact category that accounts for the adverse health
effects on human health caused by radioactive releases.

Land use - EF impact category related to use (occupation) and conversion (transformation) of
land area by activities such as agriculture, forestry, roads, housing, mining, etc. Land occupation
considers the effects of the land use, the amount of area involved and the duration of its
occupation (changes in quality multiplied by area and duration). Land transformation considers
the extent of changes in land properties and the area affected (changes in quality multiplied by
the area).

Lead verifier - Verifier taking part in a verification team with additional responsibilities compared
to the other verifiers in the team.

Life Cycle Inventory (LCI) - The combined set of exchanges of elementary, waste and product
flows in an LCI dataset.

Life Cycle Inventory (LCIl) dataset - A document or file with life cycle information of a specified
product or other reference (e.g., site, process), covering descriptive metadata and quantitative
life cycle inventory. A LCI dataset could be a unit process dataset, partially aggregated or an
aggregated dataset.

Material-specific - It refers to a generic aspect of a material. For example, the recycling rate of
PET.

Normalisation - After the characterisation step, normalisation is the step in which the life cycle
impact assessment results are multiplied by normalisation factors that represent the overall
inventory of a reference unit (e.g. a whole country or an average citizen). Normalised life cycle
impact assessment results express the relative shares of the impacts of the analysed system in
terms of the total contributions to each impact category per reference unit. When displaying the
normalised life cycle impact assessment results of the different impact topics next to each other,
it becomes evident which impact categories are affected most and least by the analysed system.
Normalised life cycle impact assessment results reflect only the contribution of the analysed
system to the total impact potential, not the severity/relevance of the respective total impact.
Normalised results are dimensionless, but not additive.
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Output flows — Product, material or energy flow that leaves a unit process. Products and
materials include raw materials, intermediate products, co-products, and releases (ISO
14040:2006).

Ozone depletion - EF impact category that accounts for the degradation of stratospheric ozone
due to emissions of ozone-depleting substances, for example long-lived chlorine and bromine
containing gases (e.g. CFCs, HCFCs, Halons).

Partially disaggregated dataset - A dataset with an LCI that contains elementary flows and
activity data, and that only in combination with the complementing aggregated datasets that
represent the activities yields a complete aggregated LCI data set. We refer to a partially
disaggregated dataset at level 1 in case the LCI contains elementary flows and activity data, while
at least some of the complementing sub-processes are in their aggregated form (see an example
in Figure 2). The underlying sub-processes should be based on EF-compliant secondary datasets
(if available).

Activity data Sub-prcesses,
aggregated

Sub-prcesses at level 1,
Example for 1kg glass produced aggregated

0.5 kg CO, to air

0,001 m? cooling water -

Direct elementary flows

Figure 2: An example of a partially aggregated dataset, at level 1I.

The activity data and direct elementary flows are to the left, and the complementing sub-
processes in their aggregated form are to the right. The grey text indicates elementary flows.

Particulate matter (PM) -EF impact category that accounts for the adverse health effects on
human health caused by emissions of particulate matter and their precursors (NOx, SOx, NH3).

PEFCR Supporting study — The PEF study done on the basis of a draft PEFCR. It is used to
confirm the decisions taken in the draft PEFCR before the final PEFCR is released.

PEF Profile — The quantified results of a PEF study. It includes the quantification of the impacts
for the various impact categories and the additional environmental information considered
necessary to be reported.

PEF screening — A preliminary study carried out on the representative product(s) and intended
to identify the most relevant life cycle stages, processes, elementary flows, impact categories and
data quality needs to derive the preliminary indication about the definition of the benchmark for
the product category/sub-categories in scope, and any other major requirement to be part of the
final PEFCR.

Population - Any finite or infinite aggregation of individuals, not necessarily animate, subject to
a statistical study.
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Practitioner of the EF study - Individual, organisation or group of organisations that performs
the EF study in accordance with the EF Guide, EF Guidance and the relevant PEFCR if available.
The practitioner of the EF study can belong to the same organisation as the commissioner of the
EF study (adapted from ISO 14071/2014, point 3.6).

Primary data® - This term refers to data from specific processes within the supply-chain of the
company applying the PEFCR. Such data may take the form of activity data or foreground
elementary flows (life cycle inventory). Primary data are site-specific, company-specific (if multiple
sites for a same product) or supply-chain-specific. Primary data may be obtained through meter
readings, purchase records, utility bills, engineering models, direct monitoring, material/product
balances, stoichiometry, or other methods for obtaining data from specific processes in the value
chain of the company applying the PEFCR. In this Guidance, primary data is synonym of
“‘company-specific data” or “supply-chain specific data.”

Product category — Group of products (including services) that can fulfil equivalent functions
(ISO 14025:2006).

Product Category Rules (PCR) — Set of specific rules, requirements, and guidelines for
developing Type Il environmental declarations for one or more product categories (ISO
14025:2006).

Product Environmental Footprint Category Rules (PEFCRs) — Product category-specific, life-
cycle-based rules that complement general methodological guidance for PEF studies by providing
further specification at the level of a specific product category. PEFCRs help to shift the focus of
the PEF study towards those aspects and parameters that matter the most, and hence contribute
fo increased relevance, reproducibility, and consistency of the results by reducing costs versus a
study based on the comprehensive requirements of the PEF guide.

Refurbishment - Is the process of restoring components to a functional and/or satisfactory state
to the original specification (providing the same function), using methods such as resurfacing,
repainting, etc. Refurbished products may have been tested and verified to function properly.

Representative product (model) - The “representative product” may or may not be a real
product that one can buy on the EU market. Especially when the market is made up of different
technologies, the “representative product” can be a virtual (non-existing) product built, for
example, from the average EU sales-weighted characteristics of all technologies around. A
PEFCR may include more than one representative product if appropriate.

Representative sample - A representative sample with respect to one or more variables is a
sample in which the distribution of these variables is exactly the same (or similar) as in the
population from which the sample is a subset.

Sample - A sample is a subset containing the characteristics of a larger population. Samples are
used in statistical testing when population sizes are too large for the test to include all possible
members or observations. A sample should represent the whole population and not reflect bias
toward a specific attribute.

Secondary data’ - Refers to data not from specific process within the supply-chain of the
company applying the PEFCR. This refers to data that is not directly collected, measured, or
estimated by the company, but sourced from a third-party life-cycle-inventory database or other
sources. Secondary data includes industry-average data (e.g., from published production data,
government statistics, and industry associations), literature studies, engineering studies and
patents, and can also be based on financial data, and contain proxy data, and other generic data.
Primary data that go through a horizontal aggregation step are considered as secondary data.

6 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World resources institute,
2004)

7 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World resources institute,
2004)
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Sub-population - In this document this term indicates any finite or infinite aggregation of
individuals, not necessarily animate, subject to a statistical study that constitutes a homogenous
sub-set of the whole population. Sometimes the word “stratum” can be used as well.

Sensitivity analysis - Systematic procedures for estimating the effects of the choices made
regarding methods and data on the outcome of a study (ISO 14044, 2006).

Sub-processes - Those processes used to represent the activities of the level 1 processes
(=building blocks). Sub-processes can be presented in their (partially) aggregated form (see
Figure 2).

Sub-sample - In this document this term indicates a sample of a sub-population.

Supply-chain - Refers to all upstream and downstream activities associated with the operations
of the company applying the PEFCR, including the use of sold products by consumers and the
end-of-life treatment of sold products after consumer use.

Supply-chain specific - It refers to a specific aspect of the specific supply-chain of a company.
For example, the recycled content value of an aluminium can produced by a specific company.

Type Illl environmental declaration — An environmental declaration providing quantified
environmental data using predetermined parameters and, where relevant, additional
environmental information (1ISO 14025:2006). The predetermined parameters are based on the
ISO 14040 series of standards, which is made up of ISO 14040 and ISO 14044.

Unit process dataset - smallest element considered in the life cycle inventory analysis for which
input, and output data are quantified (ISO 14040:2006). In LCA practice, both physically not
further separable processes (such as unit operations in production plants, then called “unit
process single operation”) and whole production sites are covered under “unit process,” then
called “unit process, black box” (ILCD Handbook).

Verification report - Documentation of the verification process and findings, including detailed
comments from the Verifier(s), as well as corresponding responses from the commissioner of the
EF study. This document is mandatory, but it can be confidential. However, it shall be signed,
electronically or physically, by the verifier or in case of a verification panel, by the lead verifier.

Verification statement - Conclusive document aggregating the conclusions from the verifiers or
the verification team regarding the EF study. This document is mandatory and shall be
electronically or physically signed by the verifier or in case of a verification panel, by the lead
verifier. The minimum content of the verification statement is provided in this document.

Verification team - Team of verifiers that will perform the verification of the EF study, of the EF
report and the EF communication vehicles.

Verifier - Independent external expert performing a verification of the EF study and eventually
taking part in a verification team.

Waste - Substances or objects which the holder intends or is required to dispose of (ISO 14044,
2006).

Water use - Represents the relative available water remaining per area in a watershed, after the
demand of humans and aquatic ecosystems has been met. It assesses the potential of water
deprivation, to either humans or ecosystems, building on the assumption that the less water
remaining available per area, the more likely another user will be deprived.

Weighting - Weighting is a step that supports the interpretation and communication of the results
of the analysis. PEF results are multiplied by a set of weighting factors, which reflect the perceived
relative importance of the impact categories considered. Weighted EF results may be directly
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compared across impact categories, and also summed across impact categories to obtain a
single overall score.
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5 Introduction

The Product Environmental Footprint (PEF) Guide provides detailed and comprehensive technical
guidance on how to conduct a PEF study. PEF studies may be used for a variety of purposes,
including in-house management and participation in voluntary or mandatory programmes.

For all requirements not specified in this PEFCR the applicant shall refer to the Commission
Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental Footprint
methods to measure and communicate the life cycle environmental performance of products and
organisations (European Commission, 2021) .The compliance with the present PEFCR is optional
for PEF in-house applications, whilst it is mandatory whenever the results of a PEF study or any of
its content is intended to be communicated.

This present document involves only a partial revision of the existing PEFCR for feed products
(2018). A Full revision of the existing PEFCRs is planned for 2024/2025, when the new PEF
guidance is available.

This partial revision was developed based on:

e Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the
Environmental Footprint methods to measure and communicate the life cycle
environmental performance of products and organisations (European Commission,
2021).

e The EF3.1 datasets and method

e The latest PEFCR for feed products

This PEFCR aims at providing guidance on how to assess the environmental performance of
compound feed in a harmonised way. Considering the relative importance of compound feed in the
environmental footprint of animal products, it is justified to harmonize the feed-specific aspects of
the methodology across all food-producing animals.

Since feed is an intermediate product, this PEFCR is applicable in different contexts:

e For PEF studies for food producing animals (according to a specific PEFCR or the PEF
Guide if no PEFCR is available). For this use, this PEFCR provides the requirements for
accurate transfer of LCI information.

e For cradle to gate feed PEF studies (for in-house application or for external use)

This PEFCR supports therefore the following purposes:

1) Provision of LCI information on compound feed in the context of PEF studies of animal
products;

2) Cradle to gate PEF studies of compound feed for either internal or external use but without
comparison;

3) Cradle to gate PEF studies of compound feed for comparison, either between alternatives
(e.g. feed ingredient, sourcing, ...) or over time (e.g. trend monitoring). In case of different
feed ingredients, this doesn’t mean to compare individual ingredients but to compare
compound feeds that are made of different ingredients. For more information on comparing
compound feeds, please refer to section 7.6.3.
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Terminology: shall, should and may

This PEFCR uses precise terminology to indicate the requirements, the recommendations and
options that could be chosen when a PEF study is conducted.

e The term “shall” is used to indicate what is required in order for a PEF study to be in
conformance with this PEFCR.

e The term “should” is used to indicate a recommendation rather than a requirement. Any
deviation from a “should” requirement has to be justified when developing the PEF study
and made transparent.

e The term “may” is used to indicate an option that is permissible. Whenever options are
available, the PEF study shall include adequate argumentation to justify the chosen
option.
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6 General information about the PEFCR

6.1 Technical secretariat

The Technical Secretariat of the feed update consisted during the drafting of this PEFCR of the
following members as displayed in Table 1.
Table 1 : Members of the Technical Secretariat.

Name of organization

Type of organization

Participation since

Manufacturers Federation

Industry — EU feed
association — TS coordinator

AB AGRI Industry (feed company) March 2014
AGRAVIS Raiffeisen AG Industry (feed company) September 2015
Agrifirm Group Industry (feed company) March 2014
AIC — Agricultural Industries Industry (national feed March 2014
Confederation association)

Metex-Noovistago Industry (feed company) September 2015
Assalzoo - Associazione Industry (national feed March 2014
Nazionale tra i Produttori di association)

Alimenti Zootecnici

Blonk consultants Consultancy March 2014
Cargill Animal Nutrition Industry (feed company) December 2015
Cargill Aqua Nutrition Norway, Industry (feed company) March 2014
formerly EWOS AS

Dakofo, The Danish Grain- and Industry (national feed March 2014
Feed Trade Association association)

Deutsche Tiernahrung Cremer Industry (feed company) March 2014
GmbH & CO. KG

DSM Nutritional Products AG Industry (feed company) March 2014
DVT - Deutscher Verband Industry (national feed March 2014
Tiernahrung e. V. association)

Evonik Industries AG Nutrition Industry (feed company) March 2014
and Care Division

FAO, Food and Agriculture International organization March 2014
Organisation of the United

Nations

FEAP — Federation of Industry — EU supply chain March 2014
European Aquaculture partner organization

Producers

EFFPA, European Former Association October 2021
Foodstuff Processors

Association

FEDIOL, the EU Proteinmeal Industry — EU supply chain March 2014
and Vegetable Oil Industry partner organization

EFANA, EU association of Industry — EU specialty feed March 2014
Specialty Feed Ingredients and ingredients associations

their mixtures

FEFAC, European Feed March 2014
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NSF — The Norwegian Seafood
Federation

ForFarmers N.V

Nevedi - Dutch Feed Industry
Association

EUROFAC

Union Agricole Holding AG

Gs Agri

Industry — supply chain partner
organization industry (national
feed association)

Industry (feed company)
Industry (national feed
association)

Industry (national feed
association)

Industry (feed company)

Industry (feed company)
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6.2 Consultations and stakeholders

This PEFCR has been developed in a transparent manner and the different steps were made
available on the dedicated wiki page of the EU pilots’ website:
https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Feed+for+food+producing+animals+P
EFCR

The Technical Secretariat of the PEF pilot on feed for food producing animals has on several
occasions invited relevant stakeholders to participate in the PEFCR development.

The relevant stakeholders for the PEFCR development include representatives from feed
ingredients suppliers, farm and trade associations, compound feed producers, consumers,
government representatives, non-governmental organizations (NGOs), public agencies and
independent parties and certification bodies. The identified relevant stakeholders were proactively
informed by the Technical Secretariat about the opportunity to take part in the different public
consultations.

The following public consultations were organised during the development of this PEFCR. All
the comments received and a description of how they have been addressed is available on
the Feed PEF pilot wiki page.

e Afirstvirtual consultation was organised in October 2014 on the scope and representative
product of the Feed pilot (Technical Secretariat for the Feed pilot, 2014). This consultation
phase also included a physical consultation which took place on 28 October 2014. During
this first consultation, fifty comments were received from four different stakeholders:
European Commission Technical Helpdesk, European Crop Protection Association
(ECPA), SOLTUB, Starch Europe

e The second public virtual consultation was organised from 4 September 2015 to 3
October 2015. The purpose of this consultation was to gather feedback on the screening
report (Technical Secretariat for the Feed Pilot, 2015) and the first draft PEFCR prepared
by the Feed Pilot Technical Secretariat. Fifty-three comments were received on the
screening report and twenty-three on the draft PEFCR, from four different stakeholders.
The following stakeholders contributed to the second public consultation: ADEME, BASF,
Ostfold Research AS, WWEF.

e The updated first draft PEFCR was then approved by the EF Steering Committee on 18
November 2015 (Technical Secretariat for the Feed pilot, 2015).

e Final public consultation from 22 July 2016 to 9 September 2016, on the final draft PEFCR
took into account the feedback from the supporting studies. Nine different stakeholders
provided one hundred and thirteen comments on the draft PEFCR during this final public
consultation. The following stakeholders contributed to the final public consultation:
ADEME, Eastman Chemical Company, Emmanuelle Neyroumande (independent
consultant), European Commission (DG Environment), European Environmental Bureau
(EEB), European Former Foodstuffs Processors Association (EFFPA), VIDO, Primary
Food Processors (PFP), SOLTUB.

In 2023 an update of this PEFCR took place and consisted of meeting with the Technical Secretariat,
the updating of the representative products and report, and the review and open consultation.

All along the pilot phase, the Technical Secretariat created and maintained a log of the stakeholders
that have been communicated with and responded to.

In June 2024, the open consultation of the light review took place. The following stakeholders
contributed to the open consultation : Evonik, FEFAC, Norwegian Seafood Federation, IRTA
(Sustainability in biosystems group), EF Helpdesk.
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6.3 Review panel and review requirements

On behalf of FEFAC an update of the ‘PEFCR Feed for food producing animals’ is conducted,
supported by Blonk Consultants. This update is externally reviewed to comply with the PEF
guidelines. In line with PEF-requirements is performed by an external review-panel.

The external review panel for this update of the PEFCR is composed of the following members:

Table 2: Review Panel

Anton Kool Independent consultant, kool | LCA expert, Chair of the
planet review panel

Kim Hetland Cargill LCA expert

Michel Luislampe VERAVIS GmbH LCA expert

6.4 Review statement

The reviewers have verified that the following requirements have been fulfilled:

a) The PEFCR has been developed in accordance with the Commission Recommendation (EU)
2021/2279 of 15 December 2021 on the use of the Environmental Footprint methods to
measure and communicate the life cycle environmental performance of products and
organisations (European Commission 2021);

b) The PEFCR supports the creation of credible, relevant, and consistent PEF profiles;

c) The PEFCR scope and the representative products (RPs) are adequately defined;

d) The functional unit, allocation and calculation rules are adequate for the product category
under consideration;

e) Datasets used in the PEF RPs and the supporting studies are relevant, representative,
reliable, and in compliance with data quality requirements;

f) The selected additional environmental and technical information are appropriate for the
product category under consideration and the selection is done in accordance with the
guidelines stated in ANNEX I;

g) The model of the RP and corresponding benchmark (if applicable) correctly represent the
product category or sub-category;

h) The RP models, disaggregated in line with the PEFCR and aggregated in ILCD format, are
EF compliant following the rules available at
http://eplca.jrc.ec.europa.eu/LCDN/developerEF .xhtml;

i) The RP model in its corresponding excel version is compliant with the rules outlined in section
A.2.3 of Annex II;

j)  The Data Needs Matrix is correctly implemented;

k) The classes of performance, if identified, are appropriate for the product category.

The detailed review report is provided separately in the excel file:
‘final review comments_11juni2024.

The update of the PEFCR feed for food producing animals has been developed in compliance with the
Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental
Footprint methods to measure and communicate the life cycle environmental performance of products
and organisations (European Commission, 2021a).

The representative product correctly describes the average product sold in Europe for the product group
in scope of this PEFCR.

PEF studies carried out in compliance with this PEFCR would reasonably lead to reproducible results
and the information included therein may be used to make comparisons and comparative assertions
under the prescribed conditions (see chapter on limitations).

The reviewers were chosen based on their knowledge and experience of working with the PEFCR Feed
for Food-Producing Animals. Admittedly, two of the reviewers have a direct or indirect affiliation to a
company member in the Technical Secretariat. This affiliation was considered unavoidable due to the
limited pool of LCA experts at feed industry company level and the involvement of practically all large
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feed companies in the Technical Secretariat, who essentially can afford this in-house LCA expertise.
These reviewers are not actively part of the Technical Secretariat themselves on behalf of their
companies and have (unique) experience with applying the PEFCR Feed for Food-Producing Animals
at company level. A reviewer with an NGO background unfortunately resigned from the review panel in
a late stage of the process, due to a maternity leave. The reviewers have not been part of the
deliberations or evaluations by the Technical Secretariat.

The chair of the review panel considered that the other reviewers demonstrated a dedicated will to
deliver an objective review in order to achieve an optimally functional PEFCR Feed for Food-Producing
Animals, within the possibilities of the scope of the update.
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6.5 Geographic validity
This PEFCR is valid for products in scope sold or consumed in the European Union + EFTA + UK.

Almost all compound feed consumed in the EU is produced and sold in the EU. This PEFCR is valid
for all compound feed sold in the EU, including the associated supply chains inside and outside the
EU.

Each PEF study shall identify its geographical validity listing all the countries where the product
object of the PEF study is consumed / sold with the relative market share. In case the information
on the market for the specific product object of the study is not available, European Union + EFTA +
UK shall be considered as the default market, with an equal market share for each country.

6.6 Language
The PEFCR is written in English. The original in English supersedes translated versions in case of
conflicts.

6.7 Conformance to other documents
This update of the PEFCR has been prepared in conformance with the following documents (in
prevailing order):

e The current PEFCR for feed

e PEF Annex; Recommendation on the use of Environmental Footprint methods, 16

December 2021.

e The Guidelines for assessment of environment performance of animal feed supply
chains, released in April 2015 by the FAO-led Livestock Environmental Assessment and
Performance partnership (LEAP) (FAO LEAP, 2015) were also an important
methodological input for the development of this PEFCR. These guidelines are less
prescriptive than what is needed in this PEFCR. Many of the suggestions on how
calculations should be done in the LEAP guidelines are therefore translated to
requirements that shall be fulfilled in this PEFCR.

e The latest overall PEF method ‘Suggestions for updating the PEF method’ and especially
section A.2 of annex A (“The process of developing a PEFCR”).

e The EF3.1 datasets and method

e The Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of
the Environmental Footprint methods to measure and communicate the life cycle
environmental performance of products and organisations (European Commission 2021).

e 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories
(IPCC, 2019).
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7 PEFCR scope
The scope of the PEFCR is compound feed provided as a partial or complete ration to food-
producing animals.

71 Product classification
The CPA code for the products included in this PEFCR is CPA 10.91 product group “Manufacture
of prepared feeds for farm animals (Eurostat ISSN 1977-0375)"

The total CPA 10.91 includes:
e Manufacture of prepared feeds for farm animals
e Preparation of unmixed (single) feeds for farm animals.
e Treatment of slaughter by-products to produce animal feeds and explicitly excludes:
o production of fishmeal for animal feed, see CPA 10.20
o production of oilseed cake, see CPA 10.41
o activities resulting in by-products usable as animal feed without special
treatment.
The PEFCR for feed focuses on compound feed produced in a feed mill because it is the
predominant industrial product that farmers buy as an external input. Moreover, the majority of feed
products sold by EU feed manufactures are compound feeds. Code 10.91 is a close reference, but
the scope of this PEFCR is a bit narrower.

Following this reasoning, the following products do not formally belong to the scope of this
PEFCR, although there are no methodological reasons for treating them differently when
assessing their impact as part of a feed ration:

1. Single feed materials products, i.e. products that originate at a specific food, drink or biofuel
processing plant and are sold directly to farmer (e.g. soybean meal, wet gluten feed and
distillers supplied to dairy farms).

2. Feed materials that are produced on (or under the control of) the animal farm such as
grass (silage), maize (silage) or grains fed directly to farm animals.

The feed PEFCR provides consistent methodological requirements for the entire upstream cradle to
gate LCA of feed ingredients. Therefore, the feed PEFCR can also be used by the operators that
produce single feed ingredients, either industrially or on the farm. The PEFCR is therefore useful for
other CPA codes, such as 10.20; 10.41 and 10.61, but it is not intended to be “the” PEFCR for these
sectors, for reasons of representativeness of the Technical Secretariat. In other words, in the
absence of PEFCR for home-mixing and straight-purchased feed ingredients, the feed PEFCR can
be used for these products.

If these other sectors will develop their own PEFCR, they should consult the technical secretariat
from the PEFCR Feed to avoid inconsistency in the methodologies.

7.2 Representative product

The representative product (Figure 3) is a virtual compound feed. The composition of the
representative product (i.e. the reference flow) has been determined using statistics for consumption
of feed ingredients in Europe. It is based on a five-year average (2009-2013) in order to limit the
impact of variations linked to price fluctuations and availability of ingredients for the European
market. The origin of feed ingredients production has been determined based on statistics on
production, import and export in the EU.
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Figure 3: Composition of the representative product.

Since the representative product is based on statistical data of feed ingredient consumption in
Europe, it may be that the formulated feed is not nutritionally accurate.

As feed is an intermediate product, the representative product does not correspond to a functional
benchmark. Benchmarking is not allowed for intermediate products according to the latest PEF
guidance (European Commission, 2021).

The screening study is available upon request to the TS coordinator® that has the responsibility
of distributing it with an adequate disclaimer about its limitations.

8 fefac@fefac.eu
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7.3 Functional unit and reference flow

Feed is an intermediate product which means that no functional unit is considered as such. The
declared unit (equal to reference flow) is considered instead. The reference flow is 1 tonne of animal
feed product as fed and delivered to the livestock farm (or fish farm) entry gate. All quantitative input
and output data collected in the study shall be calculated in relation to this reference flow. Table 3
summarizes key aspects of a functional unit.

Table 3: Key aspects of the Functional Unit

What? Animal feed for food-producing animals 1 tonne
animal feed as fed

How much? Minimum storage life as defined in article 17 of
Regulation (EC) No 767/2009 of the European
Parliament and the Council of 13 July 2009 on the
placing of the market and use of feed?®

How long? Feed is normally consumed in a short period after
delivery. Losses during storage are uncommon and
may be neglected.

7.4 System boundary

The system boundaries are described in Figure 4 below. The figure shows all the different routes for
feed production, the grey fields relate to the production of compound feed and are in the scope of
this PEFCR.

° Available at http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009R0767&from=EN
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Figure 4: System boundaries of the feed PEFCR, including indication of the processes for which
company-specific data are mandatory.
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The following life cycle stages and processes shall be included in the system boundary (Table 4):

Table 4: Life Cycle stages

Life cycle stage Short description of the processes included

Production of feed ingredients

The maijority of feed ingredients used in
compound feed originate from crop cultivation in
its broad sense. The cultivation of crops requires
the input of manure and fertilisers as well as
energy carriers, water, crop protection products
and auxiliary materials and may involve land
transformation. The full lifecycle of the production
of these products, including transport and
depreciation of capital goods is in the scope of
this PEFCR . The crop products and/or co-
products may be used as such as feed
ingredients or further processed. Processing
usually requires energy, water, and auxiliary
materials (e.g. solvents for oilseed processing).
Wastewater from processing will require
treatment. Other feed ingredient sources are by-
products from animal products processing and
feed additives which partly originate from
industrial processes. Minerals are also used as
feed ingredients.

Transport of feed ingredients to the feed mill

The delivery of the feed ingredients to the feed
mill is part of the feed life cycle. It can consist of
several transportation steps.

Feed production

Feed compounding is the next phase, in which
two or more feed materials (with or without
feed additives) are mixed together to produce
a compound feed for food producing animals.

Feed delivery to the farm

The delivery of the feed to the farm also
belongs to the scope of this PEFCR. Delivery
is mostly done by trucks except for fish-feed
that is be delivered by boat.

According to this PEFCR, the following processes may be excluded based on the cut-off rule:
capital goods for processing of feed ingredients, including feed mill operations.

Each PEF study done in accordance with this PEFCR shall provide in the PEF study a diagram
indicating the organizational boundary, to highlight those activities under the control of the
organization and those falling into Situation 1, 2 or 3 of the data need matrix (see section 9.5).

7.5 EF impact assessment

Each PEF study carried out in compliance with this PEFCR shall calculate the PEF-profile
including all PEF impact categories listed in Table 5 below.

Table 5: List of the impact categories to be used to calculate the PEF profile.

Impact category ’ Indicator ’ Unit ’ Recommended
default LCIA method
Climate change — Radiative forcing as kg CO2 eq Bern model - Global
fossil Global Warming warming
Potential (100 years) potential( GWP) over a
Climate change — 100-year time horizon
biogenic based on IPCC 2021
Climate change —land (Forster et al., 2021)
use and land
transformation
Ozone depletion Ozone depletion kg CFC-11 eq EDIP model based on
potential (ODP) the ODPs of the World
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Human toxicity,
cancer*

Human toxicity, non-
cancer®

Particulate matter
(PM)

lonising radiation,
human health

Photochemical ozone
formation, human
health

Acidification

Eutrophication,
terrestrial

Eutrophication,
freshwater

Eutrophication, marine

Freshwater
ecotoxicity®

Land use

Comparative toxic unit
for humans (CTUh)

Comparative toxic unit
for humans (CTUh)

Impact on human
health

Human exposure
efficiency relative to
U235

Tropospheric ozone
concentration increase

Accumulated
exceedance

Accumulated
exceedance

Fraction of nutrients
reaching freshwater
end compartment
(phosphorus)
Fraction of nutrients
reaching marine end
compartment
(nitrogen)
Comparative toxic unit
for ecosystems
(CTUe)

Soil quality index10

CTUh

CTUh

disease incidence

kBq U235 eq

kg NMVOC eq

mol H+ eq

mol N eq

kg P eq

kg N eq

CTUe

Dimensionless (pt)

Meteorological
Organisation (WMO)
over an

infinite time horizon
Steady-state ODPs
1999 as in WMO
assessment (WMO,
2014)

Based on USEtox
model 2.1 (Fantke et
al., 2017; Rosenbaum
etal., 2008) as in
(Saouter et al., 2018)
Based on USEtox
model 2.1 (Fantke et
al,, 2017) as in
(Saouter et al., 2018)
United Nations
Environment
Programme
recommended model
(Fantke et al., 2016)
Human health effect
model as developed
by Dreicer et al. (1995)
(Frischknecht et al.,
2000)
LOTOS-EUROS
model (van Zelm et al.,
2008) as implemented
in ReCiPe
Accumulated
Exceedance Seppala
et al., 2006; Posch et
al., 2008
Accumulated
Exceedance Seppala
et al., 2006; Posch et
al., 2008

EUTREND model
(Struijs et al., 2009) as
implemented in
ReCiPe

EUTREND model
(Struijs et al., 2009) as
implemented in
ReCiPe

Based on USEtox
model 2.1 (Fantke et
al., 2017) as in
(Saouter et al., 2018)
Soil quality index
based on LANCA
model (De Laurentiis
et al., 2019) and on
the LANCA CF version
2.5 (Horn and Maier,
2018)

0 This index is the result of the aggregation, performed by JRC, of the 4 indicators provided by the LANCA model

as indicators for land use.
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Water use User deprivation m3 world eq Available WAter
potential (deprivation- REmaining (AWARE)
weighted water model (Boulay et al.,
consumption) 2018; UNEP, 2016)

Resource use, fossils Abiotic resource MJ (Guinée et al., 2002;
depletion — fossil fuels van Oers et al., 2002)
(ADP-fossil)11 as in CML 2002

method, v.4.8

Resource use, Abiotic resource kg Sb eq (Guinée et al., 2002;

minerals, and
metals12

depletion (ADP
ultimate reserves)

van Qers et al., 2002)
as in CML 2002

method, v.4.8

*Long-term emissions (occurring beyond 100 years) shall be excluded from the toxic impact categories.
Toxicity emissions to this sub-compartment have a characterisation factor set to 0 in the EF LCIA (to
ensure consistency). If included by the applicant in the LCI modelling, the sub-compartment
“unspecified (long-term)” shall be used.

The impact category score for ‘climate change’ shall be broken down in three sub-categories:
e Climate change — fossil
e Climate change — biogenic methane emissions
e Climate change — land use and land transformation

No biogenic CO2 uptake and capture shall be recorded, following the simplified approach
for biogenic carbon reporting of the PEF (European Commission 2021)

It is important to mention that the methods used to assess the different impact categories are
not equally robust (PEF 2021 European Commission 2021). According to the European
Commission, the impact assessment methods used to calculate the EF of a product can be
classified in three groups, from the more robust to the less robust:
- Group I: climate change, ozone depletion, particulate matter,
- Group lI: lonising radiation, Photochemical ozone formation, Acidification,
Eutrophication (terrestrial, marine and freshwater),
- Group lll: land use, water use, resource use (mineral and energy carriers),
ecotoxicity, human toxicity (cancer and non-cancer)

The differences of robustness have been taken into account by the European
Commission to determine the weighting factors, when weighted PEF results are
calculated.

The full list of normalisation factors and weighting factors are available in Annex 1 and
https://eplca.jrc.ec.europa.eu/permalink/EF3_1/Normalisation_Weighting_Factors_EF_3
.1.xIsxThe full list of characterisation factors (EC-JRC, 2017a) is available at this link
https://eplca.jrc.ec.europa.eu/LCDN/downloads/ILCD methods.xIsx

" In the ILCD flow list, and for the current recommendation, uranium is included in the list of energy carriers, and
it is measured in MJ.

'2 The indicator "biotic resource intensity" was initially recommended under additional environmental information.
It will be further worked upon and explored during the transition phase.
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7.6 Limitations
7.6.1 Assumptions

e This PEFCR assumes that the user has access to the mandatory company-specific data
mentioned in section 9.1.

e This PEFCRis technology neutral from the perspective of the production of feed ingredients.
If there are differences between production techniques (such as tillage versus no-tillage for
the crop production, or rainfed versus irrigated agriculture) in terms of environmental
performance and if the PEFCR is applied properly with sufficient access to data, these
differences will be identified in the results.

7.6.2 PEFCR Limitations

e By definition, a cradle-to-gate Feed PEF study would not capture the consequences of
modifications in feed formulation on animal performance, in particular when the nutritional
performance of the feed product is modified. This would require including feed utilisation
(e.g. digestion and the resulting production response of the animal) in the study, which is
formally outside the scope of this PEFCR. There are other situations in which a cradle-to-
gate study may not be sufficient. An overview of these situations is provided in Annex 5.

e Not all impact assessment methods listed in section 7.5 are equally robust. This should be
taken into account in the interpretation of the PEF results, prior to the weighting. In addition,
the lack of specific impact assessment method to address depletion of marine resources
needs to be mentioned.

e The consequences of allocation choices described in section 9.8 and 9.9 may not be
captured properly when only one allocation method is used. The operator of the PEF study
should therefore include a sensitivity assessment in the limitation section of the PEF study
by testing two physical alternatives for allocation in addition to the allocation methods
recommended in this PEFCR.

7.6.3 Comparison of cradle to gate feed PEF profiles

Feed is an essential input to produce food-producing animals. It is an intermediate product whose
composition varies depending on the desired response of the animal and associated nutritional
requirements and depending on the availability and prices of feed ingredients. Measuring the impacts
associated with the production of feed, as well as the feed performance on the farm is necessary in
order to achieve meaningful LCAs of food-producing animals.

The feed performance in terms of production per unit of feed is closely linked with farm management
practices and genetic potential of the livestock. In other words, the performance of the same feed
used in two similar farms can vary significantly according to the farm’s specific conditions (breed,
animal health status; etc....) and management.

This is extremely important to bear in mind when considering the comparison of the environmental
performance of feed products. Reducing the environmental footprint of a feed without taking into
account the potential consequences on its efficiency in the use phase could be very
counterproductive.

The comparison of the PEF profiles of different feeds shall therefore:
e Only take place when it is clear that they fulfil the same function and animal response, i.e.
in the context of cradle to grave PEF study of identical animal products (e.g. one kilogramme

of eggs on similar farms with two types of feed) and;

e Only be interpreted as part of the complete interpretation of the PEF profile of the animal
product at stake.
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8 Most relevant impact categories, life cycle stages and processes

8.1 Most relevant impact categories
The most relevant impact categories for the product group in scope of this PEFCR are the
following:

1) Ecotoxicity, freshwater

2) Climate change

3) Land use

4) Water use

5) Eutrophication marine

6) Particulate matter

These impact categories have been identified by following the procedure described in the latest PEF
guideline (European Commission, 2021).

It is noted that ecotoxicity freshwater is the most relevant impact category even though it's
robustness factor is low compared to other impact categories such as climate change. This can be
explained by the fact that the characterisation factors for ecotoxicity freshwater are relatively much
higher. Kindly note that ecotoxicity, freshwater was excluded in the previous PEFCR version.

Feed being an intermediate product, all impact categories mentioned in section 7.5 shall be included
in a Feed PEF study.

The sub-indicators ‘Climate change - biogenic’ and ‘Climate change - land use and land
transformation’ shall be reported separately because their contribution to the total climate change
impact, based on the benchmark results, is more than 5% each.

8.2 Most relevant life cycle stages
The most relevant life cycle stage for the product group in scope of this PEFCR is the production of
feed ingredients'? (i.e. raw material acquisition and pre-processing as defined in the PEF Guidance)

13 This is consistent with pre-existing knowledge.
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8.3 Most relevant processes
The most relevant processes for the product group in scope of this PEFCR are found in Table 6,
from the largest to the smallest contribution (based on the representative product).

Table 6: List of the most relevant processes

Impact category Most relevant processes

Ecotoxicity, Soybean meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
freshwater production mix | LCI result
Maize {EU+EFTA+UK} | at farm, crop cultivation | production mix | LCI
result

Rapeseed meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result
Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result
Pea {GLOQO} | at farm, crop cultivation | production mix | LCI result
Wheat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result
Sunflower seed meal (solvent) {GLO} | from crushing (solvent) | production
mix | LCI result
Whey powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI
result
Sunflower seed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result
Barley grain, dried {ES} | at farm, crop cultivation | production mix | LCI
result
Maize gluten feed, dried {GLO} | from wet milling (glutenfeed production,
with drying) | production mix | LCI result

Climate change Soybean meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result
Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result
Wheat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result
Whey powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI
result
Maize {EU+EFTA+UK} | at farm, crop cultivation | production mix | LCI
result
Soybean protein concentrate {EU+EFTA+UK} | from crushing (solvent, for
protein concentrate) | production mix | LCI result
Rapeseed meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result
Electricity grid mix 1kV-60kV {EU+EFTA+UK} | technology mix |
consumption mix, to consumer | 1kV - 60kV | LCI result
Milk powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI result
Triticale grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result
Maize gluten feed, dried {GLO} | from wet milling (glutenfeed production,
with drying) | production mix | LCI result
Oat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production mix |
LClI result
Wheat bran (dry milling) {EU+EFTA+UK} | from dry milling | production mix
| LCI result
Pea {GLO} | at farm, crop cultivation | production mix | LCI result

Land use Soybean meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result
Wheat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result

43



Water use

Eutrophication,
marine

Maize {EU+EFTA+UK} | at farm, crop cultivation | production mix | LCI
result

Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result

Rapeseed meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result

Whey powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI
result

Sunflower seed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result

Triticale grain, dried {EU+EFTA+UK]} | at farm, crop cultivation | production
mix | LCI result

Barley grain, dried {FR} | at farm, crop cultivation | production mix | LCI
result

Barley grain, dried {ES} | at farm, crop cultivation | production mix | LCI
result

Oat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production mix |
LClI result

Wheat bran (dry milling) {EU+EFTA+UK} | from dry milling | production mix
| LCI result

Pea {GLQO} | at farm, crop cultivation | production mix | LCI result

Soybean protein concentrate {EU+EFTA+UK} | from crushing (solvent, for
protein concentrate) | production mix | LCI result

Maize {EU+EFTA+UK]} | at farm, crop cultivation | production mix | LCI
result

Oat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production mix |
LClI result

Barley grain, dried {ES} | at farm, crop cultivation | production mix | LCI
result

Soybean meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result

Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result

Sunflower seed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result

Triticale grain, dried {EU+EFTA+UK]} | at farm, crop cultivation | production
mix | LCI result

Wheat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result

Maize {EU+EFTA+UK} | at farm, crop cultivation | production mix | LCI
result

Soybean meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result

Rapeseed meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result

Whey powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI
result

Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result

Barley grain, dried {ES} | at farm, crop cultivation | production mix | LCI
result

Barley grain, dried {DE} | at farm, crop cultivation | production mix | LCI
result

Triticale grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production
mix | LCI result

Wheat bran (dry milling) {EU+EFTA+UK} | from dry milling | production mix
| LCI result

Oat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production mix |
LClI result

Sunflower seed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result
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Particulate matter

Pea {GLOQO} | at farm, crop cultivation | production mix | LCI result

Milk powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI result
Sunflower seed meal (solvent) {GLO} | from crushing (solvent) | production
mix | LCI result

Barley grain, dried {GB} | at farm, crop cultivation | production mix | LCI
result

Wheat grain, dried {EU+EFTA+UK]} | at farm, crop cultivation | production
mix | LCI result

Whey powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI
result

Maize {EU+EFTA+UK} | at farm, crop cultivation | production mix | LCI
result

Soybean meal (solvent) {EU+EFTA+UK]} | from crushing (solvent) |
production mix | LCI result

Soybean meal (solvent) {GLO} | from crushing (solvent) | production mix |
LClI result

Rapeseed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result

Milk powder {EU+EFTA+UK} | production mix | 96% Dry matter | LCI result
Barley grain, dried {ES} | at farm, crop cultivation | production mix | LCI
result

Triticale grain, dried {EU+EFTA+UK]} | at farm, crop cultivation | production
mix | LCI result

Oat grain, dried {EU+EFTA+UK} | at farm, crop cultivation | production mix |
LClI result

Wheat bran (dry milling) {EU+EFTA+UK} | from dry milling | production mix
| LCl result

Barley grain, dried {DE} | at farm, crop cultivation | production mix | LCI
result

Sunflower seed meal (solvent) {GLO} | from crushing (solvent) | production
mix | LCI result

Sunflower seed meal (solvent) {EU+EFTA+UK} | from crushing (solvent) |
production mix | LCI result

Electricity grid mix 1kV-60kV {EU+EFTA+UK} | technology mix |
consumption mix, to consumer | 1kV - 60kV | LCI result

Pea {GLO} | at farm, crop cultivation | production mix | LCI result

Barley grain, dried {FR} | at farm, crop cultivation | production mix | LCI
result
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9 Life cycle inventory
All newly created processes shall be EF-compliant.

Sampling is allowed for the collection of primary data. When sampling is used, it shall be done
according to the requirements defined in the latest PEF guideline (European Commission 2021)
Description of the population and of the selected sample used for the EF study shall be clearly
described in the EF report.

9.1 List of mandatory company-specific data

There are four data-points for which it is mandatory to use company-specific data (e.g. primary data).
Not using primary data for these processes means that the PEF study is not compliant with this
PEFCR. These four data points are:

e The list of feed ingredients (Bill of Materials, BoM)

e The nutritional analysis of the feed ingredients (hereafter referred to as nutritional analysis
data)

e Energy consumption in feed mill operations

e Outbound transport to livestock farm

9.1.1 List of feed ingredients
The list of feed ingredients entails the following data:

e Types and quantities of feed materials
e Types and quantities of feed additives
e Type and quantities of pre-mixtures.

The reference to define the feed materials is the EU Catalogue of feed materials' and to define the
feed additives it is the EU Register of Feed Additives'®. Both documents can be used as a reference
to define pre-mixtures.

The bill of materials shall add up to 100% of the weight of the compound feed. No cut-off is allowed.
Feed ingredients shall be specified to product names'® that can be unambiguously linked to a type
of production process, this means:

e Detail on production process and composition,
e Trade names shall not be used.

The list of feed ingredients shall also be consistent with the nutritional analysis data (see

section 9.1.2).

For crops and processed feed ingredients used in the feed mill the country of origin shall be
recorded if this information is provided in the transaction to the feed business operator. See section
9.3 and 9.6 for further guidance on how to deal with missing or incomplete information on origin of
production.

The feed ingredients list shall be the weighted average composition of a feed reflecting the practice
of producing feed for the farms of food producing animals in scope. The weighted average shall be
determined by taking time related variation and the variation of geographical origin for supply into
account where necessary as defined in Table 7. Combining different geographical origins of supply

4 Commission Regulation (EU) No 68/2013 of 16 January 2013 on the Catalogue of feed materials.

15 https://ec.europa.eu/food/food-feed-portal/screen/feed-additives/search

6 The Catalogue of feed materials can be used as reference.
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in the calculation of the weighted average does not negatively affect the data quality rating. The
purpose and scope of the PEF study determine the time period for deriving the weighted average

as indicated in Table 7.

Table 7: Time period in relation to purpose and scope of the PEF study

Purpose

1. Cradle to gate PEF
compliant information
for studies on food
producing

Determined by PEF
study on food
producing animals.

Time period for
deriving

weighted
averages

According to
specifications of PEF
study on food
producing animals.

Reporting

requirements

Record and
communicate time
period of setting
weighted average.

2. Cradle to gate PEF
study on compound
feed, without
comparison

Feeds on the market
with fixed nutritional
specifications for more
than a year (such as
standard or supplier
specified dairy and pig
fattening feed)

1 year feed
ingredient weighted
average or longer
up to 3 years if
longer term market
cycles occur in feed
materials
production.

Report a time period of
1 year and if
appropriate, justify the
use of a longer period.

Feeds on the market
with nutritional
specifications fixed for
period shorter than a

Use the longest
possible time period.

Report and justify the
chosen time period.

year.
3a. Cradle to gate To show if an Use a time period to Report and justify
PEF study including innovative feed derive feed the chosen time
product comparison. performs better than composition for period.
the alternative. making a fair
comparison.

3b. Cradle to gate
PEF study for
performance tracking

To show
developments and/or
improvements in
performance over
time

Two options (can
be combined):

No averaging if
trend analysis aims
to show actual
fluctuations (also
related to market
fluctuations and not
to actual changes in
composition).

Rolling weighted
averages to correct for
market fluctuations.

Report on trends and
changes in feed
materials composition
and nutritional analysis
data.
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Itis not a requirement to use primary data for the production of the different feed ingredients, but this
option remains nevertheless available (see sections 10.1 and 10.2 for further details).

When no primary data is used for the production of the feed ingredients, the next step in the
modelling of the feed under study is to connect each ingredient in the list to a default dataset.

9.1.2 Nutritional analysis data
The nutritional analysis data is especially relevant for PEF studies of animal products.
The nutritional analysis data needed for the purpose of the PEF study are:

e Nitrogen (N), Phosphorus (P) content in g/kg

o Ash (g/kg)

e Copper (Cu), Zinc (Zn) content in g/kg (from all sources)

e Gross Energy (MJ/kg gross calorific value or HHV) and digestible energy fraction'” (% of
gross energy)

e Fossil carbon content

Some specific elements of the feed composition may require some differentiation of the nutritional
modelling associated with the use stage (e.g. effect on enteric fermentation or effect on animal
performances). In that case, this information should be communicated to the downstream partner
involved in LCA modelling and shall be properly justified.

Feed companies have access to the nutritional analysis data. When the Feed PEF study is not
performed directly by a feed company, the commissioner of the study should contact the feed
company at stake to obtain the nutritional analysis data.

Considering the sensitive nature of this information, it is recommended to use
confidentiality agreements for the transfer of information.

7 The digestible energy varies per animal species.
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Typical nutritional analysis data can be found in country datasets or if not available at
http://www.feedipedia.org/. Actual nutritional analysis data are those measured by the feed
company. The method chosen to report nutritional analysis data, (i.e. using typical or actual
values) shall be reported. The nutritional analysis data shall be reported as additional technical
information, see section 11.3.

9.1.3 Energy consumption in feed mill operations

The data mentioned in Table 8 shall be collected. The data should be recorded according to the
format in the table. In the fourth column, the method of measurement shall be explained. This
includes the sources of information and any conversion of information and related assumption

Table 8: Collection of activity data at the feed mill

Activity data Unit per tonne of Quantity Source and
feed output method of

measurement
(if relevant)

Electricity use kWh
Gas use MJ LHV
Heat use MJ LHV

Other energy inputs MJ LHV
(specify type)

The activity data need then to be linked with the secondary data for energy provided in EF 3.1
nodes '8

Data can be derived on different levels of accurateness which needs to be determined in relation to
the scope of the study.:

o If the feed operation is not part of assessing differences in a comparison between alternatives
or changes in time the minimum level of accurateness shall be average feed mill data'®
determined for 1 year of normal operation (Normal operation is data corrected for calamities).

e If comparisons are made (between alternatives or in time) that include changes in the feed mill
operation (e.g. pelleting or not, temperature, pressure etc.) specific feed mill processing data
shall be collected (e.g. production line or sub-production line). This can preferably be done
based on measurements or if measurements are not possible on the basis of an analysis where
use of energy and auxiliary materials is derived from technical specifications of equipment2°.
Also, if specific data are collected all use of energy and auxiliary materials of the feed mill shall
be divided over the specific products (see sections 9.8 and 9.9 for allocation rules). Thus, any
estimate of specific energy and auxiliary materials use for a feed product shall be done based
on allocating the use of the complete factory to sub-processes. How this is done shall be
motivated and recorded.

Completeness of data
Data on electricity, fuel, heat, and water use shall always be recorded and collected based on annual

usage data based on consolidated information from feed mill's bookkeeping (see sections 9.8 and
9.9 on how to allocate this data).

18 https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.html

B Average feed mill data refers to a situation where the energy consumption cannot be measured per production line or per
production step (grinding, mixing, pelleting, ...).

20 The method chosen shall be reported.
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9.1.4 Outbound transport

Primary data shall be collected for outbound transport (i.e. feed delivery to the livestock or fish farm).
This may be done with different levels of accuracy, as indicated in the hierarchy below from the most
accurate to the least accurate, depending on data availability.

1) Fuel consumption for farm-specific delivery and mean(s) of transport;
2) Farm specific delivery distance and mean(s) of transport;

3) Average fuel consumption and mean(s) of transport per tonne feed delivered by the
compound feed manufacturer based on deliveries to all livestock farmer customers, for
the feed type under study (the average is specific to the feed under study, but the farm
specific delivery distance is not available);

4) Average distance from mill to farms in scope by the compound feed manufacturer based
on deliveries to all livestock farmer customers, per type of feed (ruminants, poultry, pork,
fish; other) and mean(s) of transport (the average is not specific to the feed under study
and the farm specific delivery distance is not available, but the average is at least
distinguished according to the main feed types)

The data availability determines the level of accuracy. The quality of data collected for outbound
transport is proportionate to the level of accuracy, as indicated in section 9.4.1.

If actual fuel use data of outbound transport can be collected because there is a suitable
accounting system in place, these data shall be used. Fuel use data will be connected to
secondary LCI data for fuel production and combustion. See Table 9 for a format that can be
used for data collection.

Table 9: Data collection for feed transport to farm if fuel use can be collected.

Activity data Unit Quantity Technology Utilisation Source and

(URO class Ratio method of
1,2,3,4,5) measurement

Fuel use (type unit/tonne

1) delivered feed
(specify unit)

Fuel use (type unit/tonne

2) delivered feed
(specify unit)

Fuel use (type unit/tonne

3) delivered feed
(specify unit)

Fuel use (type unit/tonne

4) delivered feed
(specify unit)

The next step is to link the data collected in Table 9 to the parameterized transport datasets as
available in the EF datasets on transport.
https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.html

If the utilisation ratio is not available, 0.64 shall be used as a default (as used in the original processes
at the Thinkstep node).

If data on actual fuel use are not available, then the outbound transport shall be assessed through
distances according to steps 2, 3 or 4 of the hierarchy above and the default datasets for lorry
transport in EF 3.1 nodes.

9.2 List of processes expected to run by the company
Assuming that mainly feed companies will implement this PEFCR, water use in feed mills is seen as
a process expected to be run by the company. This means that it is recommended to use company
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specific data for water use, but that it is not mandatory. The typical use of water in a feed mill is for
steam generation.

The default value to be used when no primary data is available is 0,13 m? per tonne of feed as fed.

When primary data are available for water use in feed mills, it shall be collected as follows
(Table 10).

Table 10: Data collection requirements for water use in feed mills.

Activity data Unit Quantity Source and method

of measurement

The activity data need then to be linked with the secondary data for water consumption provided in
EF 3.1 nodes.

Water consumption?'

md/tonne feed

in the feed mill

9.3 Data gaps
Two types of data gaps need to be distinguished:
1) Data gaps on the company specific data to be collected (list of feed ingredients, nutritional
analysis data, energy consumption in feed mills, outbound transport)

2) Data gaps in the secondary datasets

9.3.1 Data gaps on mandatory company-specific data

As mentioned in section 9.1, there are four data points for which it is mandatory to use company-
specific data. The procedure to deal with data gaps for these mandatory company-specific data is
explained in the following sections.

9.3.1.1 List of feed ingredients

The list of feed ingredients (i.e. the bill of materials) shall add up to 100% of the weight of the
compound feed, meaning that no data gap is allowed. It is also not allowed to use assumptions
regarding the list of feed ingredients.

9.3.1.2 Nutritional analysis data

The nutritional analysis data is calculated for the list of feed ingredients (see section 9.1.2) which
means that no data gaps should be encountered here.

9.3.1.3 Energy consumption in the feed fill
Two situations shall be distinguished:

e There is no information at all on the energy consumption in the feed mill: in that case, it is
not possible to conduct a PEF study compliant with this PEFCR.

e There is only information available on the average energy consumption per tonne of feed??:
in that case, it is possible to conduct a PEF study compliant with this PEFCR, but without
comparison based on the energy consumption in the feed mill (purposes 1 and 2 defined in
the introduction are supported but not purpose 3).

2 For simplification reasons, consumption is considered equal to withdrawal.

22 This refers to average feed mill data described in section 9.1.3, i.e. a situation where the energy consumption cannot be
measured per production line or per production step (grinding, mixing, pelleting,).
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9.3.1.4 Outbound transport
Again, two situations shall be distinguished:

e There is no information at all on outbound transport: in that case, it is not possible to conduct
a PEF study compliant with this PEFCR.

When information is available on outbound transport, it can be available with different levels of
accuracy as explained in the hierarchy described in section 9.1.4. The lowest level of accuracy
which is acceptable to conduct a PEF study which is compliant with this PEFCR is the average
distance from feed mill to farm, per type of feed (ruminant, poultry, pig, fish, other) and transport
means.

9.3.2 Data gaps on secondary datasets
Different types of secondary datasets are recommended in this PEFCR:

9.3.2.1 Secondary data for the production of feed ingredients

e The list of feed ingredients purchased by the European Commission to support the
implementation of this PEFCR is available in in EF 3.1 nodes. This source of data is
always the preferred option recommended in this PEFCR but may not contain all
necessary datasets.

e The Global Feed LCA Institute?? (GFLI) is the other source of datasets recommended in
this PEFCR. The GFLI datasets follow the modelling rules described in this PEFCR and
are compliant with the ILCD entry level requirements.

The procedure to define which datasets to use is defined in section 9.6. The use of non-EF
compliant datasets shall be reported as data gap.

9.3.2.2 Secondary data for energy and transport

The datasets purchased by the European Commission shall be used as reference for secondary
data for energy and transport. In case of a gap for a specific country transport or energy mix, the
continental average shall be used and the global average if the continental average is not available.

9.3.2.3 Secondary data for packaging materials

For feed delivered in bags (very low market share), the packaging datasets purchased by the
European Commission shall be used as reference for secondary data. It contains datasets for paper
bags and plastics bags therefore no data gaps should be encountered.

9.4 Data quality requirements
The data quality of each dataset and the total EF study shall be calculated and reported.

The calculation of the DQR shall be based on the following formula with 4 criteria:

Teg+Gr+Tig+P

DQR = -

Equation 1

where TeR is the Technological-Representativeness, GR is the Geographical-Representativeness,
TiR is the Time-Representativeness, and P is the Precision/ uncertainty. The representativeness
(technological, geographical, and time-related) characterises to what degree the processes and
products selected are depicting the system analysed, while the precision indicates the way the data
is derived and related level of uncertainty.

The next chapters provide tables with the criteria to be used for the semi-quantitative assessment of
each criterion. If a dataset is constructed with company-specific activity data, company -specific
emission data and secondary sub-processes, the DQR of each shall be assessed separately.

z3 www.globalfeedica.org
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For each dataset, the DQR shall be reported per criterion and as final result using equation 1.

9.4.1 Company specific datasets

The score of criterion P cannot be higher than 3 while the score for TiR, TeR, and GR cannot be
higher than 2 (the DQR score shall be <1.6). The DQR shall be calculated at the level-1
disaggregation before any aggregation of sub-processes or elementary flows is performed. The DQR
of company-specific datasets shall be calculated as following:

1) Select the most relevant sub-processes and direct elementary flows that account for at least
80% of the total environmental impact of the company-specific dataset, listing them from the most
contributing to the least contributing one.

2) Calculate the DQR criteria TeR, TiR, GR and P for each most relevant process and each most
relevant direct elementary flow. The values of each criterion shall be assigned based on Table
11.

2.a) Each most relevant elementary flow consists of the amount and elementary flow naming
(e.g. 40 g carbon dioxide). For each most relevant elementary flow, evaluate the 4 DQR
criteria named Ter-er, Tirer, Grer, Per in. It shall be evaluated for example, the timing of the
flow measured, for which technology the flow was measured, and in which geographical
area.

2.b) Each most relevant process is a combination of activity data, and the secondary dataset
used. For each most relevant process, the DQR is calculated by the applicant of the PEFCR as
a combination of the 4 DQR criteria for activity data and the secondary dataset: (i) Tir and P shall
be evaluated at the level of the activity data (hamed Tir-ap, Pap) and (ii) Ter, Tir and Gr shall be
evaluated at the level of the secondary dataset used (named Ter-sp , Tir-sp and Gr-sp). As Tir is
evaluated twice, the mathematical average of Tir-ap and Tir-sp represents the Tir of the most
relevant process.

3) Calculate the environmental contribution of each most-relevant process and elementary flow
to the total environmental impact of all most-relevant processes and elementary flows, in %
(weighted using 16 EF impact categories). For example, the newly developed dataset has only
two most relevant processes, contributing in total to 80% of the total environmental impact of the
dataset:

e Process 1 carries 30% of the total dataset environmental impact. The contribution of this
process to the total of 80% is 37.5% (the latter is the weight to be used).

e Process 1 carries 50% of the total dataset environmental impact. The contribution of this
process to the total of 80% is 62.5% (the latter is the weight to be used)

4) Calculate the Ter, Tir, Gr and P criteria of the newly developed dataset as the weighted
average of each criterion of the most relevant processes and direct elementary flows. The weight
is the relative contribution (in %) of each most relevant process and direct elementary flow
calculated in step 3.

5) The applicant of the PEFCR shall calculate the total DQR of the newly developed dataset
using the equation 2, where TeR, GR, TiR, P are the weighted average calculated as specified in
point 4).
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DQR =

Tegr+Gpr+Tig+P
4

Equation 2

NOTE: in case the newly developed dataset has most relevant processes filled in by non-EF
compliant datasets (and thus without DQR), then these datasets cannot be included in step 4 and 5
of the DQR calculation. (1) The weight of step 3 shall be recalculated for the EF-compliant datasets
only. Calculate the environmental contribution of each most-relevant EF compliant process and
elementary flow to the total environmental impact of all most-relevant EF compliant processes and
elementary flows, in %. Continue with step 4 and 5. (2) The weight of the non-EF compliant dataset
(calculated in step 3) shall be used to increase the DQR criteria and total DQR accordingly. For

example:

e Process 1 carries 30% of the total dataset environmental impact and is ILCD entry level
compliant. The contribution of this process to the total of 80% is 37.5% (the latter is the
weight to be used).

e Process 1 carries 50% of the total dataset environmental impact and is EF compliant. The
contribution of this process to all most-relevant EF compliant processes is 100%.
o The latter is the weight to be used in step 4.

After step 5, the parameters TeR, GR, TiR, P and the total DQR shall be multiplied

with 1.375.

Table 11: How to assess the value of the DQR criteria for datasets with company-specific information.
Qualit Per and Pap TR-EF 2" TiR-AD CR-EF @I CR-SD
y
rating TeR-EF 4 TR.SD
1 Measured/calculated and | The data refersto = The EF The The

externally verified the most recent report elementary data(set)
annual publication flows and the | reflects the
administration date secondary exact
period with happens datasets geography
respect to the EF | within the reflect exactly | where the
report publication ' time validity | the process
date of the technology of | modelled in
dataset the newly the newly
developed created
datasets dataset
takes place
2 Measured/calculate The data refersto | The EF The The
d and internally maximum 2 report elementary data(set)
verified, plausibility annual publication flows and the | partly
checked by administration date secondary reflects the
) iods with happens dataset are a | geography
reviewer perio f the where the
not later proxy o
respecttothe EF | = years | technology of | process
report publication beyond the the newly modelled in
date time validit deVeIoped the nery
y
of the dataset created
dataset dataset
takes place
5 Measured/calculated/ The data refers to | Not Not applicable | Not
literature and plausibility | maximum three applicable applicable
not checked by reviewer | annual
OR Qualified estimate administration
based on calculations periods with
plausibility checked by respect to the EF
reviewer report publication
date
4-5 Not applicable Not applicable Not Not applicable | Not
applicable applicable
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Table 12: How to assess data quality for the Feed mill operations.

Quality

Per and Pap

Ti R-EF and Ti R-

SR-EF °R-SD

rating AD TeR-EF " TeR-SD
1 Measured/calculated and | Data cover the The EF The The data
externally verified time period in report technologies concern
the scope of publication | are specific the
the study as date for the feed specific
defined in Table hgppens product(s) in feed mill
10 and refer to W|th|r1 scope and production
the most recent the. tl_me sesedl G plant(s) in
annual validity of LT .
administration the pro ue . scqpe n
period. dataset !|ne spec.:lﬂc their
information weighted
share of
production
2 Measured/calculated Data cover the The EF The data The data
and internally time period in report reflect the concern
verified, plausibility the scope of publication average feed | unweighted
checked by reviewer the study as date mill . averages
defined in Table = happens operations of
10 and referto | not later data and are the feed
the previous than 2 not mill
annual years from the locations
administration  beyond specific where
period the time production the
validity of | |ines production
the of feed in
dataset scope
takes place
8 Measured/calculated/ No PEF No PEF No PEF No PEF
literature and plausibility
not checked by reviewer
OR Qualified
estimate based on
calculations
plausibility checked
by reviewer
4-5 No PEF No PEF No PEF No PEF No PEF

Table 13: How to assess data quality for Outbound transport.

Quality

PerF and Pap

Ti R-EF and Ti [~

TR-SD

SR-EF °R.SD

rating

Measured/calculated and
externally verified

AD

Data cover the
time period in
the scope of
the study as
defined in
Table 10 and
refer to the
most recent
annual

The EF
report
publication
date
happens
within

the time
validity of
the
dataset

TeR_EF and TeR_ SD
The
technologies
and logistics
are specific for
the feed
product(s) in
scope and
based on fuel

The data
concern
the
specific
feed mill
production
plant(s)
location
and its
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administration consumption logistics in
period measurements | scope in
their
weighted
share of
production
2 Measured/calculated Data cover the | The EF The The data
and internally time period in report technologies concern
verified, plausibility the scope of publication | and logistics are | unweighted
; the study as date specific for the average
checked by reviewer defined in happens product(s) in logistics of the
Table 10 and notlater | scope based on | feed mill
refer to the than 2 distance plants V‘_’here
previous annual | years estimation production of
administration | beyond feed in scope
period the time takes place
validity of
the
dataset
8 Measured/calculated/ No PEF No PEF No PEF No PEF
literature and plausibility
not checked by reviewer
OR Qualified estimate
based on calculations
plausibility checked by
reviewer
4-5 No PEF No PEF No PEF No PEF No PEF

Table 14: How to assess data quality for Inbound transport.

Quality Per and Pap TR-EF 2" TR-AD TR-SD CR-EF @I °R-SD
rating TeR-EF " T°R.SD
1 Measured/calculated and Data cover the The EF The The data
externally verified time period in report technologies concern
the scope of the | publication | and logistics the
study as date are specific for  gpecific
defined in Table | happens ' the feed feed mill
the mostrecent | the fme | "oacti€)in | production
AL scope and plant(s)
annual validity of | ,5sed on locati
administration the dataset | gt ocation
period ; ) and its
estimation logistics in
scope in
their
weighted
share of
production
2 Measured/calculated Data cover the The EF The The data
and internally time period in report technologies concern
verified, plausibility the scope of the gut)lication andtl)ogis(tjics unweighted
; study as ate are based on average
checked by reviewer definyed  Table | happens tho default logistics of the
10 and refer to not later logistics feed mill plants
the previous than 2 parameters in | Where
annual years Annex 5 production of
administration beyond feed in scope
period the time takes place
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validity of
the dataset
3 Measured/calculated/ No PEF No PEF No PEF No PEF
literature and plausibility
not checked by a reviewer
OR Qualified estimate
based on calculations
plausibility checked by
reviewer
4-5 No PEF No PEF No PEF No PEF No PEF

The DQR for cultivation when primary data are collected is determined with
Table 11.

However, not all activity data inputs for cultivation datasets have the same weight in the overall
environmental impact. Moreover, data can originate from different sources. Therefore, the data
quality score of cultivation shall be first determined per data point using and then multiplied by the
weight factor provided in Table 15 to determine the overall DQR scores.

Table 15: Weighting factors for deriving data quality for cultivation.

Yield 12.5
Allocation data 2.5
Fuel use 11.4
Electricity 6.7
NPK fertilizer 43.7
Organic fertilizer 9.1
Lime use 2.6
Seed use 0.9
Pesticides use 3.7
Water use for irrigation 1.8
Capital goods 51
100.0
Also, for processing of feed ingredients the contribution of the activity data differs significantly. ..« v

The DQR for the processing of feed ingredients shall be determined using Table 16.
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Table 16: Weighting factors for deriving data quality for cradle to gate processing of feed ingredients.

Activity data Weight of activity data

Mass balance 2.5%

Allocation data 10.0%

Crop mix 5.0%

Transport modalities mix 2.5%

Production of crops 61.9% DQR
either
based on
primary
data or
DQR from
secondary
dataset.

Transport 3.6%

Fuel use 3.7%

Electricity use 7.9%

Water use 0.1%

Other raw material use 1.0%

Waste water 1.7%

9.5 Data needs matrix (DNM)

All processes required to model the product and outside the list of mandatory company-specific
(listed in section 9.1) shall be evaluated using the Data Needs Matrix (see Table 17). The DNM
shall be used by the PEFCR applicant to evaluate which data is needed and shall be used within
the modelling of its PEF, depending on the level of influence the applicant (company) has on the
specific process. The following three cases can be found in the DNM and are explained below:

1) Situation 1: the process is run by the company applying the PEFCR.

2) Situation 2: the process is not run by the company applying the PEFCR, but the
company has access to (company-) specific information.

3) Situation 3: the process is not run by the company applying the PEFCR and this
company does not have access to (company-)specific information.

59



Table 17: Data Needs Matrix (DNM)?* *Disaggregated datasets shall be used.

Most relevant process Other process

Situation 1: process run
by the company
applying the PEFCR

Option 1

Option 2

Provide company-specific data (as requested in the PEFCR) and create a
company specific dataset, in aggregated form (DQR <1.5).

Calculate the DQR values (for each criterion + total)

Use default secondary dataset in PEFCR,
in aggregated form (DQR <3.0).

Use the default DQR values

Situation 2: process not run by the company applying the
PEFCR but with access to (company-)specific information

Option 1

Provide company-specific data (as requested in the PEFCR) and create a
company specific dataset, in aggregated form (DQR <1.5).
Calculate the DQR values (for each criterion + total)

Option 2

Option 3

Use company-specific activity data
for transport (distance), and
substitute the sub-processes used
for electricity mix and transport with
supply-chain specific PEF compliant
datasets (DQR <3.0).*

Re-evaluate the DQR criteria within
the product specific context

Use company-specific activity data for
ransport (distance), and substitute the
sub-processes used for electricity mix and
ransport with supply-chain specific PEF
compliant datasets (DQR <4.0).

Use the default DQR values

run by the company
applying the PEFCR and

Situation 3: process not

without access to
(company)-specific

information

Option 2

Option 1

Use default secondary dataset, in
aggregated form (DQR <3.0).

Re-evaluate the DQR criteria within
he product specific context

Use default secondary dataset in PEFCR,
in aggregated form (DQR <4.0)
Use the default DQR values

It is expected that this PEFCR will be mainly applied by feed companies. For that reason, and as an
example, the Data Needs Matrix has been implemented from the perspective of a feed company in

annex 4.

24 The options described in the DNM are not listed in order of preference.
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9.5.1 Processes in situation 1
For each process in situation 1 there are two possible options:

e The process is in the list of most relevant processes as specified in the PEFCR or is not
in the list of most relevant process, but still the company wants to provide company
specific data (option 1);

e The process is not in the list of most relevant processes and the company prefers to
use a secondary dataset (option 2).

Situation 1/Option 1

For all processes run by the company and where the company applying the PEFCR uses
company specific data. The DQR of the newly developed dataset shall be evaluated as
described in section 9.4.1.

Situation 1/Option 2

For the non-most relevant processes only, if the applicant decides to model the process without
collecting company-specific data, then the applicant shall use the secondary dataset listed in the
PEFCR together with its default DQR values listed here.

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the

PEFCR shall take the DQR values from the metadata of the original dataset.

9.5.2 Processes in situation 2

When a process is not run by the company applying the PEFCR, but there is access to company-
specific data, then there are two possible options:

e The company applying the PEFCR has access to extensive supplier-specific information
and wants to create a new EF-compliant dataset? (Option 1);

e The company has some supplier-specific information and want to make some minimum
changes (Option 2).

e The process is not in the list of most relevant processes and the company prefers to use a
secondary dataset (option 3).

Situation 2/Option 1

For all processes run by the company and where the company applying the PEFCR uses
company specific data. The DQR of the newly developed dataset shall be evaluated as
described in section 9.4.1.

Situation 2/Option 2

Company-specific activity data for transport are used and the sub-processes used for electricity mix
and transport with supply-chain specific PEF compliant datasets are substituted starting from the
default secondary dataset provided in the PEFCR.

Please note that, the PEFCR lists all dataset names together with the UUID of their aggregated
dataset. For this situation, the disaggregated version of the dataset is required.

25 The review of the newly created dataset is optional.
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The applicant of the PEFCR shall make the DQR values of the dataset used context specific by re-
evaluating Ter and Tir, using the tables provided. The criteria Gr shall be lowered by 30%25 and the
criteria P shall keep the original value.

Situation 2/Option 3
For the non-most relevant processes, the applicant may use the corresponding secondary
dataset listed in the PEFCR together with its DQR values (table 18).

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the
PEFCR shall take the DQR values from the original dataset.

Table 18: How to assess the values of the DQR criteria when secondary datasets are used.

__

The EF report
publication date
happens within the
time validity of the
dataset

The EF report
publication date
happens not later than
2 years beyond the
time validity of the
dataset.

The EF report
publication date
happens not later than
4 years beyond the
time validity of the
dataset.

The EF report
publication date
happens not later than
6 years beyond the
time validity of the
dataset.

The EF report
publication date
happens later than 6
after the time validity
of the dataset.

The technology used in
the EF study is exactly
the same as the one in
scope of the dataset.

The technologies
used in the EF

study is included in
the mix of
technologies in
scope of the

dataset

The technologies used in
the EF study are only
partly included in the
scope of the dataset.

The technologies
used in the EF
study are similar to
those included in
the scope of the
dataset

The technologies used in
the EF study are different
from those included in

the scope of the dataset.

The process
modelled in the EF
study takes place in
the country the
dataset is valid for

The process

modelled in the EF
study takes place in

the geographical

region (e.g. Europe)
the dataset is valid

for

The process

modelled in the EF
study takes place in

a country that is not
included in the
geographical

region(s) the

dataset is valid for,

but sufficient

similarities are
estimated based on
expert judgement

The process modelled in
the EF study takes place
in a country that is not
included in the
geographical region(s)
the dataset is valid for,
but sufficient similarities
are estimated based on
expert judgement.

The process modelled in
the EF study takes place
in a different country
than the one the dataset
is valid for

26 | situation 2, option 2 it is proposed to lower the parameter Gr by 30% in order to incentivize the use of company specific
information and reward the efforts of the company in increasing the geographic representativeness of a secondary dataset
through the substitution of the electricity mixes and of the distance and means of transportation.

62



9.5.3 Processes in situation 3
When a process is not run by the company applying the PEFCR and the company does not have
access to company-specific data, there are two possible options:

e ltisin the list of most relevant processes (situation 3, option 1)
e ltis notin the list of most relevant processes (situation 3, option 2)

Situation 3/Option 1

In this case, the applicant of the PEFCR shall make the DQR values of the dataset used context-
specific by re-evaluating Ter, Tir and Gr, using the tables provided. The criteria P shall keep the
original value.

Situation 3/Option 2
For the non-most relevant processes, the applicant shall use the corresponding secondary dataset
listed in the PEFCR together with its DQR values.

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the
PEFCR shall take the DQR values from the original dataset.

9.6 Which datasets to use?
The applicant shall choose between the following options (in hierarchical order):

1. Use an EF-compliant dataset available on one of the following nodes:

https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.html
https://lcdn.blonkconsultants.nl/
https://ecoinvent.lca-data.com/

https://lcdn-cepe.org/

https://lcdn.thinkstep.com/

©caoow

2. Use an EF-compliant dataset available in a free or commercial source;

3. Use another EF-compliant dataset considered to be a good proxy. In such case this
information shall be included in the “limitation” section of the PEF report.

4. Use an ILCD-entry level-compliant dataset. In such case this information shall be
included in the “data gap” section of the PEF report. The Global Feed LCA Institute?’ is
an available source of ILCD-entry level-compliant datasets for the production of feed
ingredients recommended for the implementation of this PEFCR. The GFLI also provide
references for ILCD-entry level compliant datasets which are in the process of being
implemented in the GFLI database and can be used with this PEFCR. A typical lack of
data relative to the production of feed ingredients would be the country of origin. The
decision tree below (Figure 5) shall be followed to identify which datasets to use, without
prejudice to the above hierarchy.

27 www.globalfeedica.org
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ingredient

Feed Country of
origin is known

The feed ingredient is available

——3 | inthe EC feed database forthe |—

y appropriate country of origin y

Use country-specific LCI
datasets from the EC
feed database

v n

The feed ingredient is available

Use country-specific LCI

Country of origin is
unknown, but it can be
determined whether the
feed ingredient if from
EU origin or not

in the GFLI database forthe |~ | datasets from the GFLI
appropriate country of origin y feed database
l n
The feed [ e Use EU average LCI

> available in the EC feed
database for the EU
average

ingredient is
from EU origin

n

—»| datasets from the EC

feed database

" ‘e

The feed ingredient is
available in the GFLI
database for the EU

average

Use EU average LCI

—» | datasets from the GFLI

database

vo

The feed ingredient is
available in the EC feed
database for the world
average

Use world average LCI

—»| datasets from the EC

feed database

'

The feed ingredient is
available in the GFLI
database for the world
average

Use world average LCI

—| datasets from the GFLI

database

vo

Feed ingredient
not available in any
database

Use the product group

—>| average from the GFLI

database as proxy

Figure 5: Decision tree on how to deal with missing data for feed ingredients (the availability of a dataset
shall be understood as readily available from the GFLI database or referenced by the GFLI).

In some cases, no data is available in the EC or GFLI databases. In that case proxies (regional or global average
for the feed ingredient at stake or product group average) need to be used, as mentioned in the decision tree
above. Using proxies always triggers lower data quality (i.e. higher DQR).

Case 1: the ingredient is available in the EC or GFLI database, but not for the appropriate origin (e.g.
corn from Mexico. Data on corn may be available but not for corn from Mexico)
Proxy: Use the world average for the same ingredient and modify data quality

Case 2: for a given ingredient (processed or unprocessed), there is no data available in the EC
database nor in the GFLI database.
Proxy: Use the average of the appropriate group of ingredients according to GFLI classification

and modify data quality

Group average data sets are available from the GFLI database (e.g. a proxy dataset for “Vegetable

meals”).

The use of proxy data shall be reported in the “limitation” section of the PEF report.

The use of ILCD-entry level-compliant datasets shall be reported as data gap.
The consequences of the choice of the datasets on the data quality are explained in section 9.5

and in annex 4.
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9.7 How to calculate the average DQR of the study

The average DQR of the study (DQRuwtal) shall be calculated per DQR criterion and as final result
using equation 1 page 58 and the following formula:

DQRtotal =DQRfm -a + DQRo - b + DQRfi - ¢ + DQRfip - d + DQRfis - e

Where:

o DQRfm = average DQR of feed mill operation data(s); a =contribution of feed mill
operation(s) to single Environmental Impact (El) score

e DQRo= average DQR of outbound transport(s); b = contribution of outbound transport(s) to

El score
e DQRI = average DQR of inbound transport(s); ¢ = contribution of inbound transport(s) to El
score

o DQRfip = average DQR of feed ingredient(s) primary data; d = contribution of feed
ingredient(s) for which primary data are used to El score

o DQRfis = average DQR of feed ingredient(s) secondary data; e = contribution of feed
ingredient(s) for which secondary data are used to El score

The five DQRs (feed mill, outbound transport, inbound transport, feed ingredients primary data when
applicable and feed ingredients secondary data) and the DQR total shall be reported weighted to
determine the overall DQR. The minimum data quality requirements per life cycle process are listed
in

Table 19.

Table 19: Data quality requirements (the lower the score, the better).

DQRfm DQRo e) ] DQRfip DQRfis
Feed mill Feed Feed
Outbound  Inbound  jngredient ingredient
primary secondary
transport transport
Required <3 <1.6 <1.6 <3 <1.6 <3
score
without
comparison
Required <2 <1.6 <1.6 <3 <1.6 <3
score for
comparisons

9.8 Allocation rules
Allocation shall be conducted according to Table 20 below:

Table 20: Allocation rules

Process  Allocation rule ' Modelling instructions

Transport Physical allocation Allocation of transport
emissions to transported
products shall be done on
the basis of physical
causality, such as mass
share, unless the density of
the transported product is
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significantly lower than
average so that the volume
transported is less than the
maximum load.

Allocation of empty
transport kilometres shall
be done on the basis of the
average load factor of the
transport that is under
study. If no supporting
information is available, it
shall be assumed that 100
percent additional transport
is needed for empty return,
which equals the utility rate

of 50%(European

Commission 2021)
Allocation of co-products Economic allocation Economic allocation shall
from a crop at the farm be conducted on the basis

of the method and default
allocation factors (see EF
3.1 nodes)

If primary data are collected
for feed ingredients
economic allocation shall
be done according to the
procedure described in the
LEAP feed guidelines

Processing of feed Economic allocation Economic allocation shall

ingredients be conducted on the basis
of the method and default
allocation factors (see EF
3.1 nodes)

If primary data are collected
for feed ingredients
economic allocation shall
be done according to the
procedure described in the
LEAP feed guidelines

Feed mill operations, i.e. Two  situations shall be
compound feed distinguished for the feed mill
production (electricity, operations:

gas, water use, ...)
Specific feed mill data are
available (see section 9.1.3): no
need to allocate

Average feed mill data are
available (see section 9.1.3):
mass allocation shall be used
(average consumption  per
tonne of feed produced)

9.9 Electricity modelling

The guidelines in this section shall only be used for the processes where company-specific
information is collected (situation 1/ Option 1 & 2/ Option 1 of the DNM), i.e. electricity consumption
at the feed mill.

The following electricity mix shall be used in hierarchical order:

1) Supplier-specific electricity product shall be used if
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a. thereis a 100% tracking system in place or available, and
b. the set of minimum criteria to ensure the contractual instruments are reliable is met.
2) The supplier-specific total electricity mix shall be used if:
a. available, and
b. the set of minimum criteria to ensure that the contractual instruments are reliable is
met.

3) The ‘country-specific residual grid mix, consumption mix’ shall be used (available at
http://lcdn.thinkstep.com/Node/). Country-specific means the country in which the life cycle
stage occurs. This can be an EU country or non-EU country. The residual grid mix
characterizes the unclaimed, untracked, or publicly shared electricity. This prevents double
counting with the use of supplier-specific electricity mixes in (i) and (ii).

4) As a last option, the average EU residual grid mix, consumption mix (EU+EFTA+UK), or
region representative residual grid mix, consumption mix, shall be used.

Note: for the use stage, the consumption grid mix shall be used

The environmental integrity of the use of supplier-specific electricity mix depends on ensuring
that contractual instruments (for tracking) reliably and uniquely convey claims to consumers.
Without this, the PEF lacks the accuracy and consistency necessary to drive product/corporate
electricity procurement decisions and accurate consumer (buyer of electricity) claims. Therefore,
a set of minimum criteria that relate to the integrity of the contractual instruments as reliable
conveyers of environmental footprint information has been identified. They represent the
minimum features necessary to use supplier-specific mix within PEF studies.

Set of minimal criteria to ensure contractual instruments from suppliers:

A supplier-specific electricity product/mix may only be used when the applicant ensures that any
contractual instrument meets the criteria specified below. If contractual instruments do not meet
the criteria, then ‘country-specific residual grid mix, consumption mix’ shall be used in the
modelling.

A contractual instrument used for electricity modelling shall:

1) Convey attributes:
a. Convey the energy type mix associated with the unit of electricity produced.

b. The energy type mix shall be calculated based on delivered electricity, incorporating
certificates sourced and retired on behalf of its customers.

c. Electricity from facilities for which the attributes have been sold off (via contracts or
certificates) shall be characterised as having the environmental attributes of the
country residual consumption mix where the facility is located.

2) Be a unique claim:
a. Be the only instruments that carry the environmental attribute claim associated

with that quantity of electricity generated.
b. Be tracked and redeemed, retired, or cancelled by or on behalf of the company
c. (e.g. by an audit of contracts, third-party certification, or may be handled
automatically through other disclosure registries, systems, or mechanisms).
3) Be as close as possible to the period to which the contractual instrument is applied.

9.9.1. Modelling ‘country-specific residual grid mix, consumption mix’:

Datasets for residual grid mix, per energy type, per country and per voltage have been purchased
by the European Commission and are available in the dedicated node
(http://lcdn.thinkstep.com/Node/). In case the necessary dataset is not available, an alternative
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dataset shall be chosen according to the procedure described in section 9.1.3. If no dataset is
available, the following approach may be used:
Determine the country consumption mix (e.g. X% of MWh produced with hydro energy, Y%
of MWh produced with coal power plant) and combined them with LCI datasets per energy
type and country/region (e.g. LCI dataset for the production of 1MWh hydro energy in
Switzerland):

e Activity data related to non-EU country consumption mix per detailed energy type shall

be determined based on:
o Domestic production mix per production technologies,

Import quantity from which neighbouring countries,
Transmission losses,
Distribution losses,
Type of fuel supply (share of resources used, by import and / or domestic supply)

O O O O

These data can be found in the publications of the International Energy Agency (IEA).

e Available LCI datasets per fuel technologies in the node. The LCI datasets available
are generally specific to a country or a region in terms of:
o Fuel supply (share of resources used, by import and / or domestic supply),
o Energy carrier properties (e.g. element and energy contents)
o Technology standards of power plants regarding efficiency, firing technology,
flue-gas desulphurisation, NOx removal and de-dusting.

9.9.2. Allocation rules for electricity consumption in the feed mill
Two situations shall be distinguished for the amount of electricity to be used:

o Specific feed mill data are available for electricity consumption (see section 9.1.3):
no need to allocate.

e Average feed mill data are available for electricity consumption (see section
9.1.3): mass allocation shall be used (average electricity consumption per tonne
of feed produced).

If the consumed electricity comes from more than one electricity mix for the type of electricity mix to
be applied, each mix source shall be used in terms of its proportion in the total kWh consumed. For
example, if a fraction of this total kWh consumed is coming from a specific supplier, a supplier-
specific electricity mix shall be used for this part. See below for on-site electricity use.

A specific electricity type can be allocated to one specific product in the following conditions:

a) The production (and related electricity consumption) of a product occurs in a separate site
(building), the energy type physically related to this separated site can be used.

b) The production (and related electricity consumption) of a product occurs in a shared space
with specific energy metering, or purchase records or electricity bills, the product specific
information (measure, record, bill) can be used.

c) Allthe products produced in the specific plant are supplied with a public available PEF study.
The company who wants to make the claim shall make all PEF studies available. The
allocation rule applied shall be described in the PEF study, consistently applied in all PEF
studies connected to the site and verified. An example is the 100% allocation of a greener
electricity mix to a specific product.
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9.9.3. On-site electricity generation:

If on-site electricity production is equal to the site own consumption, two situations apply:
e No contractual instruments have been sold to a third party: the own electricity mix
(combined with LCI datasets) shall be modelled.
¢ Contractual instruments have been sold to a third party: the ‘country-specific residual grid
mix, consumption mix’ (combined with LCI datasets) shall be used.

If electricity is produced in excess of the amount consumed on-site within the defined system
boundary and is sold to, for example, the electricity grid, this system can be seen as a
multifunctional situation. The system will provide two functions (e.g. product

electricity) and the following rules shall be followed:

e If possible, apply subdivision.

e Subdivision applies both to separate electricity productions or to a common electricity
production where you can allocate based on electricity amounts the upstream and direct
emissions to your own consumption and to the share you sell out of your company (e.g. if a
company has a wind mill on its production site and export 30% of the produced electricity,
emissions related to 70% of produced electricity should be accounted in the PEF study.

e If not possible, direct substitution shall be used. The country-specific residual consumption
electricity mix shall be used as substitution?®.

e Subdivision is considered as not possible when upstream impacts or direct emissions are
closely related to the product itself.

9.10 Climate change modelling

The impact category ‘climate change’ shall be modelled considering three sub-categories:

1) Climate change - fossil: This sub-category includes emissions from peat and
calcination/carbonation of limestone. The emission flows ending with ‘(fossil)’

a. (e.g., ‘carbon dioxide (fossil)” and ‘methane (fossil)’) shall be used if available.

2) Climate change — biogenic: This sub-category covers carbon emissions to air (CO2, CO and
CHa4) originating from the oxidation and/or reduction of biomass by means of its
transformation or degradation (e.g. combustion, digestion, composting, landfilling), and CO2
uptake from the atmosphere through photosynthesis during biomass growth — i.e.
corresponding to the carbon content of products, biofuels or aboveground plant residues
such as litter and dead wood. Carbon exchanges from native forests?® shall be modelled
under sub-category 3 (incl. connected soil emissions, derived products, residues).

The emission flows ending with ‘(biogenic)’ shall be used.

A simplified modelling approach shall be used when modelling the foreground emissions: Only
the emission ‘methane (biogenic)’ is modelled, while no further biogenic emissions and uptakes
from atmosphere are included. When methane emissions can be both fossil or biogenic, the
release of biogenic methane shall be modelled first and then the remaining fossil methane.

The biogenic carbon content at factory gate (physical content and allocated content) shall be
reported as ‘additional technical information.’

28 For some countries, this option is a best case rather than a worst case.

29 Native forests — represents native or long-term, non-degraded forests. Definition adapted from table 8 in Annex V C(2010)3751
to Directive 2009/28/EC.
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3) Climate change — land use and land transformation: This sub-category accounts for carbon
uptakes and emissions (CO2, CO and CHs) originating from carbon stock changes caused
by land use change and land use. This sub-category includes biogenic carbon exchanges
from deforestation, road construction or other soil activities (incl. soil carbon emissions). For
native forests, all related CO2 emissions are included and modelled under this sub-category
(including connected soil emissions, products derived from native forest®® and residues),
while their CO2 uptake is excluded. The emission flows ending with ‘(land use change)’ shall
be used.

For land use change, all carbon emissions and removals shall be modelled following the
modelling guidelines of PAS 2050:2011 (BSI 2011) and the supplementary document
PAS2050-1:2012 (BSI 2012) for horticultural products. PAS 2050:2011 (BSI 2011): Large
emissions of GHGs can result as a consequence of land use change. Removals as a direct
result of land use change (and not as a result of long-term management practices) do not
usually occur, although it is recognized that this could happen in specific circumstances.
Examples of direct land use change are the conversion of land used for growing crops to
industrial use or conversion from forestland to cropland. All forms of land use change that
result in emissions or removals are to be included. Indirect land use change refers to such
conversions of land use as a consequence of changes in land use elsewhere. While GHG
emissions also arise from indirect land use change, the methods, and data requirements for
calculating these emissions are not fully developed. Therefore, the assessment of emissions
arising from indirect land use change is not included.

The GHG emissions and removals arising from direct land use change shall be assessed for
any input to the life cycle of a product originating from that land and shall be included in the
assessment of GHG emissions. The emissions arising from the product shall be assessed
on the basis of the default land use change values provided in PAS 2050:2011 Annex C,
unless better data is available. For countries and land use changes not included in this
annex, the emissions arising from the product shall be assessed using the included GHG
emissions and removals occurring as a result of direct land use change in accordance with
the relevant sections of the IPCC (20196). The assessment of the impact of land use change
shall include all direct land use change occurring not more than 20 years, or a single harvest
period, prior to undertaking the assessment (whichever is the longer). The total GHG
emissions and removals arising from direct land use change over the period shall be
included in the quantification of GHG emissions of products arising from this land on the
basis of equal allocation to each year of the period.

1) Where it can be demonstrated that the land use change occurred more than 20 years prior
to the assessment being carried out, no emissions from land use change should be included
in the assessment.

2) Where the timing of land use change cannot be demonstrated to be more than 20 years, or
a single harvest period, prior to making the assessment (whichever is the longer), it shall be
assumed that the land use change occurred on 1 January of either:

« The earliest year in which it can be demonstrated that the land use change had
occurred; or

e On 1 January of the year in which the assessment of GHG emissions and
removals is being carried out.

30 Following the instantaneous oxidation approach in IPCC 2013 (Chapter 2).
70



The following hierarchy shall apply when determining the GHG emissions and removals
arising from land use change occurring not more than 20 years or a single harvest period,
prior to making the assessment (whichever is the longer):

1. Where the country of production is known and the previous land use is known,
the GHG emissions and removals arising from land use change shall be those
resulting from the change in land use from the previous land use to the current
land use in that country (additional guidelines on the calculations can be found
in PAS 2050-1:2012);

2. Where the country of production is known, but the former land use is not known,
the GHG emissions arising from land use change shall be the estimate of
average emissions from the land use change for that crop in that country
(additional guidelines on the calculations can be found in PAS 2050-1:2012);

3. Where neither the country of production nor the former land use is known, the
GHG emissions arising from land use change shall be the weighted average of
the average land use change emissions of that commodity in the countries in
which it is grown.

4. Knowledge of the prior land use can be demonstrated using a number of sources
of information, such as satellite imagery and land survey data. Where records
are not available, local knowledge of prior land use can be used. Countries in
which a crop is grown can be determined from import statistics, and a cut-off
threshold of not less than 90% of the weight of imports may be applied. Data
sources, location and timing of land use change associated with inputs to
products shall be reported.

Itis not recommended to model, calculate and report soil carbon storage as additional environmental
information.

e The sum of the three sub-categories shall be reported.
e The sub-category ‘Climate change-biogenic’ shall be reported separately (methane).

e The sub-category ‘Climate change-land use and land transformation’ shall be reported
separately.

9.11 End of life modelling for packaging materials

This section is mainly relevant for PEF studies involving feed delivered in bags to the livestock
farm, for the end of life of the packaging. This represents a very limited market share.

According to the PEF Guidance (European Commission, 2021), The Circular Footprint Formula

is used to model the End-of-Life of products as well as the recycled content and is a combination
of “material + energy + disposal’, i.e.:
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Material

Qsin
Q

(1 = Ry)Ey + Ry X (A X Erecyctea + (1 — A)Ey X QSo-t)
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Energy
(1 - B)R3 X (EER — LHV x xER,hea( X ESE,heat —LHV x XER,elec X ESE,elec)
Disposal

(1—-Rz —R3)Ep

With the following parameters:

A: allocation factor of burdens and credits between supplier and user of recycled
materials.

B: allocation factor of energy recovery processes: it applies both to burdens and credits.

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: it is the proportion of material in the input to the production that has been recycled

from a previous system.

R:: it is the proportion of the material in the product that will be recycled (or reused) in a
subsequent system. Rz shall therefore take into account the inefficiencies in the collection and
recycling (or reuse) processes. Rz shall be measured at the output of the recycling plant.

Rs: it is the proportion of the material in the product that is used for energy recovery at EoL.

Erecycled (Erec): specific emissions and resources consumed (per unit of analysis) arising from
the recycling process of the recycled (reused) material, including collection,
sorting and transportation process.

ErecyciingeoL (EreceoL): specific emissions and resources consumed (per unit of analysis)
arising from the recycling process at EoL, including collection, sorting and
transportation process.

E.: specific emissions and resources consumed (per unit of analysis) arising from the

acquisition and pre-processing of virgin material.

E*/: specific emissions and resources consumed (per unit of analysis) arising from the
acquisition and pre-processing of virgin material assumed to be substituted by recyclable
materials.
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EER: specific emissions and resources consumed (per unit of analysis) arising from the
energy recovery process (e.g. incineration with energy recovery, landfill with energy recovery,

)

Eske,neat and Eskelec: specific emissions and resources consumed (per unit of analysis) that
would have arisen from the specific substituted energy source, heat, and electricity
respectively.

ED: specific emissions and resources consumed (per unit of analysis) arising from
disposal of waste material at the EoL of the analysed product, without energy recovery.

Xer,neat and Xerelec: 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 default approach for the implementation of the CFF in this PEFCR is the following:

- Set the parameters R1, Rz, Rz to 0. The CFF becomes Ey + Ep (simplified approach
assuming no recycling and no use of recycled material for the production of bags
following annex C of the PEF Guidance). See the EF 3.1 nodes file for the secondary

datasets to be used for Ev and Ep.

It is possible to deviate from this default approach when more information is available on the
recycling of bags used to deliver the feed. In that case, primary data shall be used for the
parameters of the circular footprint formula and the recommendations of the PEF Guidance

(2021) shall be followed.
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10 Life cycle stages
The PEF study operator shall report the DQR values for all the datasets used.

10.1 Raw material acquisition and processing (i.e. production of feed ingredients)
The processes taking place at this life cycle stage are:

«  Cultivation of plant-based feed ingredients

*  Production of animal-based feed ingredients

*  Production of other types of feed ingredients (minerals, additives such as enzymes,
vitamins, or amino acids, ...)

* Processing of feed ingredients

*  Production of packaging in case raw materials are delivered in bag (very limited number
of situations)

* Inbound transport (to feed mill)

The environmental footprint of a cradle to gate feed product is mainly determined by the
environmental footprint of its feed ingredients. In many cases secondary data will be used, as the
process is not run or under the control of the company applying the PEFCR. However, when
considered relevant and feasible, it is possible to model the production of feed ingredients and to
use primary data instead of secondary data. Replacing secondary data with primary data for feed
ingredients shall fulfil the requirements described below.

10.1.1 Cultivation of plant-based feed ingredients
The modelling requirements of this section shall apply to any primary data for cultivation
replacing default secondary data for cultivation of plant-based feed ingredients.
It is the choice of the operator of the study to decide whether or not to use primary data for the
cultivation of plant-based feed ingredients, if feasible and relevant. When deciding to use primary
data, the following requirements shall be applied.
This section summarizes and translates PEF 2021 (European Commission 2021) requirements.
The detailed requirements from PEF 2021 (European Commission 2021) on agricultural
modelling are listed in section 10.2. Further guidance on how to do the assessment in practice
can be found in the LEAP guidelines®! (FAO LEAP, 2015).
Cultivation includes all field and storage operations until the product is being sent for transport
to the processing or to the feed mill. Cultivation may also involve land use change. For land use
change, the modelling guidelines of PAS 2050:2011 and the supplementary document PAS
2050-1:2012 for horticultural products shall be applied, as described in the previous section on
climate change modelling (section 9.10).
The following inputs shall be quantified per hectare of crop cultivation:

+ Seeds, NPK-fertilizers, manure, fuels, irrigation water, crop protection product(s),
chemicals and auxiliary materials taking into account crop rotation and steady state of
production (averaging over more years, see PEF 2021 (European Commission 2021)
and PAS2050/1 (BSI, 2012) for further guidance in case of perennial crops)

» For the LClIs of production and logistics of agricultural inputs (fertilizers, crop protection
products and fuels etc.) the secondary data provided in the PEFCR shall be used (see the
EF 3.1 nodes)

31 Available at http://www.fao.org/3/a-i6433e.pdf
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The following economic outputs shall be quantified per hectare:
*  Main crop product (mass, DM, financial value, gross energy content)
*  Co-product(s) (mass, DM, financial value, gross energy content)
* Residual materials that remain on the field or in soil (mass and DM)
» Residual materials that are burnt and associated emissions,
*  Waste flows and destination,

The following background information shall be collected on region of cultivation and farm
management:

e Country of production

e Irrigation water use in country/region of production

e Land transformation in past 20 years according to PAS2050/1 (BSI, 2012)
e Description of farm practices (as meta information)

e Farm rotation scheme

e Tillage/ no tillage

e Method of crop protection

e Products application

e Method of manure/fertilizers application

the following outputs shall be quantified per hectare in compliance with the modelling requirements
defined in PEF 2021 (European Commission 2021).

1. Emissions from combustion of fuels

2. CO:2 emissions related to application of fossil carbon containing products (lime,
peat, etc.)

3. N20 emissions related to manure and fertilizer application and to crop residues NHs

emissions related to manure and fertilizer application

4. NOs emissions to water related to manure and fertilizer application

5. P emissions to soil and water related to manure and fertilizer application

6. Heavy metals emissions related to manure and fertilizer application on basis of
mass balance approach

7. Crop protection products emissions

All economic inputs and elementary flows (resource use and emissions) per hectare shall
be related to the net yields (after losses) per hectare.

Allocation in case of crop rotation and co-production (e.g. wheat and straw) shall be treated
according to the decision-tree and recommendations mentioned in the LEAP guidelines, as
explained in section 9.8 on allocation.

10.1.2 Production of animal-based (by-products) feed ingredients
In the cradle to gate approach followed in this PEFCR, the production of livestock products does
not belong to the life cycle stages under consideration. It belongs nevertheless to the life cycle of
animal products for which this PEFCR is an important module or building block.

Animal products can re-enter the lifecycle at the compounding of feed as feed ingredients, from
the processing of animal products from the slaughterhouse for instance, e.g. plasma protein or
the dairy processing industry such as whey powders. In that case, and in order to avoid creating
loops in the model, these products shall be modelled using ‘average’ data as an attributional
approach as prescribed in the PEF (thus using an ‘average’ LCI of the animal product).
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10.1.3 Wild marine ingredients captured for production of feed
Fishing includes all activities that the fishing vessel goes through to be able to deliver marine
organisms to shore. Table 20 presents an example of activities that are part of the fishing activity.

1) Primary data for transport of fishing vessel and catch to and from fishing ground can in many
cases not be available and can for many companies fall below situation 2 (option 1 or 2) or
situation 3 (option 1) according to the Data Needs Matrix . Data sampling/modelling shall be done
as explained in the Marine fish PEFCR (add reference of final Marine fish PEFCR document).

The following methods can be used for modelling fuel use of vessels:
2) Modelling based on estimated sailing distance/hours in operation, fuel use and catch. The
modelling may be done based on the following components:
a. Estimated sailing distance per vessel / or hours
b. Estimated hours in different operational modes
c. Fuel use in different modes distinguished by type of vessel and gear used

The practitioner shall ensure a stratified sample, which accounts for variations in gear,
seasonality, vessels etc.

3) Modelling based on datasets for fuel use per kg catch as explained in Marine fish PEFCR
(add reference of final Marine fish PEFCR document)

Activities that are part of fishing (none-exhaustive list).

Transport of fishing vessel and catch to and from fishing ground
Maintenance operations and transport of fishing vessel to maintenance
Catching of fish

Onboard preparation of fish

Onboard refrigeration and ice production

Harbour activities and onshore ice production

Fisheries can include landing of many different species and/or fishing with different gears during
the period of data collection. The data shall be collected for a period that will cover several
seasons.

Data to model the fishery shall be collected so that they are as specific as possible for the product
that is studied. The DQR shall reflect this precision. If the product that is analysed is the result of
fisheries using different gears the data should be collected per trip. For allocation rules, please
refer to the Marine fish PEFCR (add reference of final Marine fish PEFCR document).

10.1.4 Production of other types of feed ingredients
The FAO-led LEAP (FAO, 2019) developed recommendations on how to model the production of

specialty feed ingredients. These recommendations shall be used.

10.1.5 Processing of feed ingredients
The modelling requirements of this section shall apply to any primary data for processed feed

ingredient replacing default secondary data for processed feed ingredient.

Like for plant-based feed ingredients, it is the choice of the operator of the study to decide whether
or not to use primary data for processed feed ingredients. When deciding to use primary data, the
following requirements shall be applied and combined with previous requirements when
applicable.

The following inputs shall be quantified per tonne of feed ingredient input: fuels, electricity and

auxiliary materials taking into account steady state of production (averaging over appropriate
period).
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For the LClIs of production and logistics of these inputs the EC acquired PEF datasets or the
GFLI dataset shall be used.

The following outputs shall be quantified, following a mass balance approach:

. Product of interest (mass, DM, financial value, gross energy content (LHV))
. Co-product (mass, DM, financial value, gross energy content (LHV))

. Residual materials that are considered to have zero value (mass, DM)

. Waste flows and destination

The following background information shall be collected on region of production:
. Country of production
. Blue water consumption in country/region of production

The following outputs shall be quantified
. Emissions from the combustion of fuels
. Process specific emissions to water, air, and soil

10.1.6 Packaging production
Since feed ingredients delivered in bag represents only a small market share, this PEFCR does

not request the use of primary data for packaging production. The packaging datasets available
on the node shall be used. See EF 3.1 nodes excel file for further instructions. When supplier-
specific information is available, the packaging production may be modelled according to The
PEF Guidance.

10.1.7 Inbound transport
Since inbound transport does not belong to mandatory company-specific data, the modelling

requirements of this section shall apply to any primary data replacing default secondary data for
inbound transport.

Itis the choice of the operator of the study to decide whether or not to use primary data for inbound
transport feed ingredients. When deciding to use primary data, the following requirements shall
be applied:

e Thelast production location of the feed ingredient before transport to the feed mill and its distance
to the feed mill (in case of a processed material this is the processing plant3?, in case of a crop
this is the location of cultivation).

e The average transport scenario of the feed ingredient differentiated per transport means example
is provided in Table 21 below:

Table 21: Example of transport data to be collected from suppliers of the feed materials per feed
material.

Feed material Supplier
total

Material datasets

Truck ‘ 800 Transport outside EU:

32 For processed ingredient, the first step of transport, from the place of cultivation to the place of processing is covered by the
secondary databases for feed ingredients.
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Truck >32 140 30% Default biggest lorries

Euro 0 LCI results for North
Truck >32 400 50% America (NA), South
ENoK America (SA), Asia
Truck >32 (RAS) or rest of world
Euro 2 RO
Truck >32
Euro 3 Transport within EU:
0,

I;L;Ck 20% Default: Articulated

lorry transport, Total
Euro 4 weight >32 t, mix Euro
Truck 0-5; diesel driven, Euro
>32 0 - 5 mix, cargo;
Euro 5 consumption mix, to

consumer; more than
32t gross weight / 24,7t
payload capacity, see
also EF 3.1 nodes

Parameterised
processes can be
used for EU transport
according to if data is
available.

A default utilisation
ratio of 64 shall be
used. This utilisation
ratio includes empty
return trips

Barge 140 100% Barge; technology
mix, diesel driven,
cargo; consumption
mix, to consumer;
1500 t payload

capacity
Freight 400 100% Freight train, diesel
train traction; diesel driven,

cargo; consumption mix,
to consumer; average
train, gross tonne weight
1000t / 726t payload

capacity
Sea 11000 100% Transoceanic ship,
vessel bulk; heavy fuel oil

driven, cargo;
consumption mix, to
consumer; 100.000-
200.000 dwt payload
capacity, ocean going

If the feed business operator cannot determine the transport distances and modes, default data
on distances and modes shall be used (however production location still needs to be known), see
annex 6.

10.2 Agricultural modelling

10.2.1 Handling multi-functional processes
The rules described in the LEAP Guideline shall be followed: ‘Environmental performance

of animal feeds supply chains (pages 36-43), FAO 2016, available at
http://www.fao.org/partnerships/leap/publications/en/.
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10.2.2 Crop type specific and country -region-or climate specific data
Crop type specific and country-region-or-climate specific data for yield, water and land use, land
use change, fertiliser (artificial and organic) amount (N, P amount) and pesticide amount (per
active ingredient), per hectare per year, should be used

10.2.3 Averaging data
Cultivation data shall be collected over a period of time sufficient to provide an average
assessment of the life cycle inventory associated with the inputs and outputs of cultivation that
will offset fluctuations due to seasonal differences:

«  For annual crops, an assessment period of at least three years shall be used
(to level out differences in crop yields related to fluctuations in growing conditions over
the years such as climate, pests, and diseases, ...). Where data covering a three-year
period is not available i.e. due to starting up a new production system (e.g. new
greenhouse, newly cleared land, shift to other crop), the assessment may be conducted
over a shorter period, but shall be not less than 1 year. Crops/plants grown in
greenhouses shall be considered as annual crops/plants unless the cultivation cycle is
significantly shorter than a year and another crop is cultivated consecutively within that
year. Tomatoes, peppers, and other crops which are cultivated and harvested over a
longer period through the year are considered as annual crops.

« For perennial plants (including entire plants and edible portions of perennial plants) a
steady state situation (i.e. where all development stages are proportionally represented
in the studied time period) shall be assumed and a three-year period shall be used to
estimate the inputs and outputs33.

*  Where the different stages in the cultivation cycle are known to be disproportional, a
correction shall be made by adjusting the crop areas allocated to different development
stages in proportion to the crop areas expected in a theoretical steady state. The
application of such correction shall be justified and recorded. The life cycle inventory of
perennial plants and crops shall not be undertaken until the production system actually
yields output.

»  For crops that are grown and harvested in less than one year (e.g. lettuce produced in 2

to 4 months) data shall be gathered in relation to the specific time period for production
of a single crop, from at least three recent consecutive cycles. Averaging over three years
can best be done by first gathering annual data and calculating the life cycle inventory
per year and then determine the three years average.

10.2.4 Crop protection products
Emissions shall be modelled as specific active ingredients. As temporary approach, the pesticides
applied on the field shall be modelled as:
e 90% emitted to the agricultural soil compartment,
e 1% emitted to water and,
e 9% emitted to air.

10.2.5 Fertilisers
Fertiliser (and manure) emissions shall be differentiated per fertilizer type and cover as
a minimum:

e NHs, to air (from N-fertiliser application)

33 The underlying assumption in the cradle to gate life cycle inventory assessment of horticultural products is that the inputs and
outputs of the cultivation are in a ‘steady state’, which means that all development stages of perennial crops (with different
quantities of inputs and outputs) shall be proportionally represented in the time period of cultivation that is studied. This approach
gives the advantage that inputs and outputs of a relatively short period can be used for the calculation of the cradle-to-gate life
cycle inventory from the perennial crop product. Studying all development stages of a horticultural perennial crop can have a
lifespan of 30 years and more (e.g. in case of fruit and nut trees).
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e N20, to air (direct and indirect) (from N-fertiliser application)

e COg, to air (from lime, urea, and urea-compounds application)

e NOgs, to water unspecified (leaching from N-fertiliser application)

e POq4, to water unspecified or freshwater (leaching and run-off of soluble phosphate from
fertiliser application)

e P, to water unspecified or freshwater (soil particles containing phosphorous, from P-fertiliser

application).

The LCI for P emissions should be modelled as the amount of P emitted to water after run-off
and the emission compartment ‘water’ shall be used. When this amount is not available, the LCI
may be modelled as the amount of P applied on the agricultural field (through manure or
fertilisers) and the emission compartment ‘soil’ shall be used. In this case, the run-off from soil
to water is part of the impact assessment method.

The LCI for N emissions shall be modelled as the amount of emissions ending up in the different
emission compartments per amount of fertilisers applied (Table 22). The nitrogen emissions shall
be calculated from Nitrogen applications of the farmer on the field and excluding external sources

(e.g. rain deposition).

Table 22: Parameters to be used when modelling nitrogen emission in soil.

Emission ’ Compartment ’ Value to be applied

N20 (synthetic fertiliser and Air 0.022 kg N20O/ kg N fertilizer applied

manure; direct and indirect)

NHs (synthetic fertiliser) Air kg NHs= kg N * FracGASF * Conversion
from kg NH3-N to kg NH3 = 1*0.11* (17/14)
= 0.12 kg NHs/ kg N fertilizer applied

NHs (manure) Air kg NHs= kg N*FracGASM * Conversion
from kg NH3-N to kg NH3 = 1*0.21* (17/14)
= 0.24 kg NHs/ kg N manure applied

NOs- (synthetic fertiliser and Water kg NOs= kg N*FracLEACH * Conversion

manure) from kg NO3--N to kg NO3- =
1*0.24%(62/14) = 1.33 kg NOs-/ kg N applied

P based fertilisers Water 0.05 kg P/ kg P applied

10.2.6 Heavy metal emissions

Heavy metal emissions from field inputs shall be modelled as emission to soil and/or leaching or
erosion to water. The inventory to water shall specify the oxidation state of the metal (e.g., Cr+3
or Cr+6). As crops assimilate part of the heavy metal emissions during their cultivation clarification
is needed on how to model crops that act as a sink. The following modelling approach shall be
used:

* The final fate (emission compartment) of the heavy metal elementary flows is considered
within the system boundary: the inventory does account for the final emissions (release)
of the heavy metals in the environment and therefore shall also account for the uptake of
heavy metals by the crop. For example, heavy metals in agricultural crops cultivated for
feed will mainly end up in the animal digestion and used as manure back on the field
where the metals are released in the environment and their impacts are captured by the
impact assessment methods. Therefore, the inventory of the agricultural stage shall
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account for the uptake of heavy metals by the crop34. A limited amount ends up in the
animal (= sink), which should be neglected for simplification.

10.2.7 Rice cultivation
Methane emissions from rice cultivation shall be included on basis of IPCC 2006 calculation rules.

10.2.8 Peat soils
Drained peat soils shall include carbon dioxide emissions on the basis of a model that relates the

drainage levels to annual carbon oxidation.

10.2.9 Other activities
The following activities shall be included:

* Input of seed material (kg/ha)

* Input of peat to soil (kg/ha + C/N ratio)

* Input of lime (kg CaCOa/ha, type)

* Machine use (hours, type) (to be included if there is high level of mechanisation)

* Input N from crop residues that stay on the field or are burned (kg residue + N
content/ha)

*  Cropyield (kg/ha)

« Drying and storage of products

» Field operations through total fuel consumption or through inputs of sub-farm units
(specific machinery, transport to and from field, energy for irrigation, etc).

10.3 Manufacturing

The data mentioned in Table 23 shall be collected (repeated below). The data shall be recorded
according to the format in the table. In the fourth column, the method of measurement should be
explained. This includes the sources of information and any conversion of information and related
assumptions.

34 There is no dataset with negative values for toxicity-related emissions in the secondary datasets listed in this PEFCR. When
primary data are used for cultivation, the operator shall include manure application in the crop modelling to avoid negative values
for toxicity-related emissions.
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Table 23: Collection of activity data at the feed mill.

Activity data Unit per tonne of Quantity Source and
feed out method of
measurement
(if relevant)
Electricity use kWh
Gas use MJ LHV
Heat use MJ LHV
Other energy inputs MJ LHV
(specify type)
Water m3
(specify type)
Packaging (only in case | Kg (specify type)
of feed sold in small
units e.g. 25 kg bags of
calf feed)

Data can be derived on different levels of accurateness which needs to be determined in relation
to the scope of the study. If the feed operation is not part of assessing differences in a comparison
between alternatives or changes in time the minimum level of accurateness shall be average
feed mill data determined for 1 year of normal operation. (Normal operation is data corrected for
calamities).

If comparisons are made (between alternatives or in time) that include changes in the feed mill
operation (e.g. pelleting or not, temperature, pressure etc.) specific feed mill (e.g. processing line
or sub-processing line) processing data shall be collected. This can either be done on the basis
of measurements or an analysis where use of energy and auxiliary materials is derived on
technical specifications of equipment. Also, if specific data are collected all use of energy and
auxiliary materials of the feed mill shall be divided over the specific products (see sections 9.8
and 9.9).

Thus, any estimate of specific energy and auxiliary materials use for a feed product shall be
done on the basis of allocating the use of the complete factory to sub-processes.

Completeness of data

Data on electricity use, fuel use, and heat use shall always be recorded and collected on the
basis of annual usage data based on consolidated information from feed mill’'s bookkeeping.

The collected activity data shall be connected with the secondary data for energy (see the EF
3.1 nodes).

10.4 Distribution stage

The transport from factory to final client shall be modelled within this life cycle stage.

The final client is defined as the livestock or fish farm.

Feed is usually delivered to livestock farm by truck while it is delivered by boat to fish farms.
The delivery of feed to the farm is a mandatory company specific data (see section 9.1.4).
The next step is to fill in Table 24 with the parameterized transport datasets as available in

the EC datasets on transport, see EF 3.1 nodes
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Table 24: Data collection for feed transport to farm if fuel use can be collected.

Activity data

Unit

Quantity

(EURO-class

Technology

Source and
method of
measurement

Fuel use (type 1)

Unit/tonne
delivered feed
(specify unit)

1,2,3,4,5,6

Fuel use (type 2)

Unit/tonne
delivered feed
(specify unit)

Fuel use (type 3)

Unit/tonne
delivered feed
(specify unit)

Fuel use (type 4)

Unit/tonne
delivered feed
(specify unit)

The parametrized transport model will then calculate the emissions and fuel use assuming an
average fuel use per kilometre. Since you have collected your own fuel use data per tonne
delivered you shall correct the calculated fuel use and emissions of the parameterized process
with your measured fuel use by the following formula:

Emissions & fuel use transport =

Calculated emissions & fuel us* actual fuel use

calculated fuel use

Equation 3

e The results shall be connected to the datasets for the production of mineral diesel and

biodiesel from http://lcdn.thinkstep.com/Node/processSearch.xhtml

If no fuel use data is available, the hierarchy defined section 9.1.4 shall be followed.
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11 PEF results

11.1 Representative product®

As mentioned in section 3.2, the representative product is a virtual compound feed product and
consists of the average composition of feed ingredients consumed by the EU compound feed
industry in the time period 2009-2013. The characterised, normalised, and weighted results for
the representative product are described in Table 25 below.

Please note that the LCA is attributional (describes the environmentally relevant physical flows to
and from a product or system) and not consequential (describes how environmental
flows/processes change within and outside the production cycle of a product in response to a
change in the system)

Table 25: Characterised, normalised, and weighted results (single score) for the representative
product (virtual compound feed based on average consumption of feed ingredients by the EU
compound feed industry) per tonne feed.

Acidification 5,64E+00 1,01E-01 6,29E-03
Climate change 1,02E+03 1,35E-01 2,85E-02
Ecotoxicity, freshwater 1,42E+05 2,50E+00 4 ,80E-02
Particulate Matter 6,90E-05 1,16E-01 1,04E-02
Eutrophication marine 7,27E+00 3,72E-01 1,10E-02
Eutrophication, freshwater 1,66E-01 1,03E-01 2,88E-03
Eutrophication, terrestrial 2,63E+01 1,49E-01 5,52E-03
Human toxicity, cancer 2,45E-07 1,42E-02 3,02E-04
Human toxicity, non- 2,77E-05 2,15E-01 3,95E-03
cancer

lonising radiation, human 3,09E+01 7,33E-03 3,67E-04
health

Land use 1,26E+05 1,53E-01 1,22E-02
Ozone depletion 2,05E-06 3,91E-05 2,47E-06
Photochemical ozone 2,15E+00 5,27E-02 2,52E-03
formation - human health

Resource use, fossils 4,59E+03 7,06E-02 5,88E-03
Resource use, minerals, 1,58E-04 2,48E-03 1,87E-04
and metals

Water use 1,51E+03 1,32E-01 1,12E-02

35 Since feed is an intermediate product, no benchmark shall be considered.
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The N20 emissions account for 15% of the climate change impact (156 kgCOze
11.2 PEF profile

The applicant shall calculate the PEF profile of its product in compliance with all requirements
included in this PEFCR. The following information shall be included in the PEF report:

- Full life cycle inventory;

- Characterised results in absolute values, for all impact categories (including toxicity; as
a table);

- Normalised and weighted result in absolute values, for all impact categories (including
toxicity; as a table);

- The aggregated single score in absolute values

Together with the PEF report, the applicant shall develop an aggregated EF-compliant dataset
of its product in scope. This dataset shall be made available on the EF

node (https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.html ). The disaggregated version
may stay confidential.

11.3 Additional technical information
The following additional technical information

e Nutritional analysis data, as defined in section 9.1.2

e The biogenic carbon content at factory gate (physical content) shall be reported. If derived
from native forest, it shall report that the corresponding carbon emissions shall be modelled
with the elementary flow ‘(land use change).’

11.4 Additional environmental information

11.4.1 Nitrous oxide (N20) emissions for climate change

The emissions from nitrous oxide (N20) contributing to the impact on climate change fossil shall
be reported separately as additional environmental information.

11.4.2 Biodiversity

The PEF method does not include any impact category named ‘biodiversity’, as currently there
is no international consensus on an LCIA method capturing that impact. However, the PEF
method includes at least eight impact categories that have an effect on biodiversity (i.e., climate
change, eutrophication (aquatic freshwater), eutrophication (aquatic marine), eutrophication
(terrestrial), acidification, water use, land use, ecotoxicity freshwater). Considering the high
relevance of biodiversity for many product groups, each PEF study shall explain whether
biodiversity is relevant for the product in scope. If that is the case, the user of the PEF method
shall include biodiversity indicators under additional environmental information. The following
options may be used to cover biodiversity: (a) expressing the (avoided) impact on biodiversity
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as the percentage of material that comes from ecosystems that have been managed to maintain
or enhance conditions for biodiversity, as demonstrated by regular monitoring and reporting of
biodiversity levels and gains or losses (e.g. less than 15% loss of species richness due to
disturbance — though the PEF studies may set their own loss level, if they can make a convincing
case for it and not in contradiction to a relevant existing PEFCR). The assessment should refer
to materials that end up in the final products and to materials that have been used during the
production process. For example, charcoal that is used in steel production processes, or soy
that is used to feed cows that produce dairy etc. (b) To report, additionally, the percentage of
such materials for which no chain of custody or traceability information can be found. (c) To use
a certification system as a proxy. The user of the PEF method should determine which
certification schemes provide sufficient evidence for ensuring biodiversity maintenance and
describe the criteria used. The user of the PEF method may choose other, relevant indicators
to cover the impacts of the product on biodiversity. The PEF study shall motivate the choice and
describe the chosen methodology.

For compound feed where feed ingredients of wild marine fish are included, the additional
information concerning the indicators of the stock sustainability and the impact on the seabed
as described in the PEFCR for unprocessed Marine Fish Products, and as reported by the
providers of the marine ingredients, should be communicated in the PEF report of the
compound feed.
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12 Verification

The verification of an EF study/report carried out in compliance with this PEFCR shall be done
according to all the general requirements included in Section 8 of PEF 2021 (European
Commission 2021) and the requirements listed below.

The verifier(s) shall verify that the EF study is conducted in compliance with this PEFCR. These
requirements will remain valid until an EF verification scheme is adopted at European level or
alternative verification approaches applicable to EF studies/report are included in existing or new
policies.

The verifier(s) shall validate the accuracy and reliability of the quantitative information used in the
calculation of the study. As this can be highly resource intensive, the following requirements shall
be followed:

e The verifier shall check if the correct version of all impact assessment methods was used.
For each of the most relevant impact categories, at least 50% of the characterisation
factors (for each of the most relevant EF impact categories) shall be verified, while all
normalisation and weighting factors of all impact categories shall be verified. In particular,
the verifier shall check that the characterisation factors correspond to those included in
the EF impact assessment method the study declares compliance with3;

e All the newly created datasets shall be checked on their EF compliancy (for the meaning
of EF compliant datasets refer to annex | of the PEFCR guidance 6.3). All their underlying
data (elementary flows, activity data, and sub processes) shall be validated;

e The aggregated EF-compliant dataset of the product in scope (meaning, the EF study)
is available on the EF node (https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.html ).

e For at least 70% of the most relevant processes in situation 2 option 2 of the DNM, 70%
of the underlying data shall be validated. The 70% data shall include all energy and
transport sub processes for those in situation 2 option 2;

e For at least 60% of the most relevant processes in situation 3 of the DNM, 60% of the
underlying data shall be validated;

e For at least 50% of the other processes in situation 1, 2 and 3 of the DNM, 50% of the
underlying data shall be validated.

In particular, it shall be verified for the selected processes if the DQR of the process satisfies the
minimum DQR as specified in the DNM.

The selection of the processes to be verified for each situation shall be done ordering them from
the most contributing to the less contributing one and selecting those contributing up to the
identified percentage starting from the most contributing ones. In case of non-integer numbers,
the rounding shall be made always considering the next upper integer. These data checks shall
include, but should not be limited to, the activity data used, the selection of secondary sub-
processes, the selection of the direct elementary flows and the CFF parameters. For example, if
there are 5 processes and each one of them includes 5 activity data, 5 secondary datasets and
10 CFF parameters, then the verifier(s) has to check at least 4 out of 5 processes (70%) and, for
each process, (s)he shall check at least 4 activity data (70% of the total amount of activity data),
4 secondary datasets (70% of the total amount of secondary datasets), and 7 CFF parameters

36 Available at: http://eplca.jrc.ec.europa.eu/LCDN/developer.xhtml
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(70% of the total amount of CFF parameters), i.e. the 70% of each of data that could be possible
subject of check.

The verification of the EF report shall be carried out by randomly checking enough information to
provide reasonable assurance that the EF report fulfils all the conditions listed in section 8 of the
PEFCR Guidance.

Particular attention shall be paid to the following aspects:

a) Is the list of feed ingredients representative for the feed under study, and does it
accurately reflect the time related variability?

b) Is the list of feed ingredients consistent with the nutritional analysis data?
c) Is the list of feed ingredients correctly connected to the available secondary data?

d) If proxies have been used, are these determined in accordance with the procedures
described in this PEFCR, and has the data quality been modified accordingly?

When this PEFCR is used to assess the environmental footprint of a high number of products,

each PEF profile shall not be considered as an individual PEF study and a sampling procedure
shall be used to apply the verification requirements, following common audit practices.
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Annex 1 List of EF normalisation and weighting factors

Global normalisation factors are applied within the EF. The normalisation factors as the global
impact per person are used in the EF calculations.

Impact
category

Climate change

Ozone
depletion

Human toxicity,
cancer

Human toxicity,
non-cancer

Particulate
matter

lonising
radiation,
human health

Photochemical
ozone
formation,
human health

Acidification

Eutrophication,
terrestrial

Eutrophication,
freshwater

Eutrophication,
marine

Land use

Ecotoxicity,

kg CO2
eq

kg CFC-
11 eq
CTUh

CTUh

disease
incidence

kBq U235
eq

kg
NMVOC

eq

mol H+ eq
mol N eq
kg P eq

kg N eq

pt

CTUe

Normalisat Normalisat

ion factor

5.35E+13

1.61E+08

2.66E+05

3.27E+06

4.39E+06

2.91E+13

2.80E+11

3.83E+11

1.22E+12

1.76E+10

1.95E+11

9.20E+15

8.15E+13

ion factor
per person

7.76E+03

2.34E-02

3.85E-05

4.75E-04

6.37E-04

4.22E+03

4.06E+01

5.55E+01

1.77E+02

2.55E+00

2.83E+01

1.33E+06

1.18E+04

robustnes
s

11/11

11/l

[/11

completen
ess

I/

Inventory
robustnes

S

1/

I/

1711
I/

11/11

Comment

NF

calculation
takes into
account the
emission
height

both in the
emission
inventory
and in the
impact
assessment

The NF is
built by
means of
regionalised
CFs.




freshwater

m3 world
Water use eq

Resource use, MJ
fossils

Resource use,
minerals, and

metals kg Sb eq

7.91E+13

4.50E+14

3.99E+08

1.15E+04

6.53E+04

5.79E-02

Weighting factors for Environmental Footprint

Impact category

Acidification
Climate change

Ecotoxicity, freshwater

EF-particulate matter

Eutrophication, freshwater
Eutrophication, marine
Eutrophication, terrestrial
Human toxicity, cancer
Human toxicity, non-cancer
lonising radiation

Land use

Ozone depletion
Photochemical ozone formation
Resource depletion, fossils

Resource depletion, minerals,
and metals

Water use

Aggregated
eighting set

(50:50) A

5.49

SHlS
2.94
2.95
6.8
5.88
5.7
9.04

5.58
4.76
7.37
6.68

9.69

Robustness
factors

(scale 1-0.1) B

0.67

0.87
0.17

0.87

0.47
0.53
0.67
0.17
0.17
0.47
0.47

0.6
0.53
0.6
0.6

0.47

4.76

1.49
1.57
1.97
1.13
0.98
2.66
4.22

3.35
2.54
4.42
4.01

4.52

The NF is
built by
means of
regionalised
CFs.

6.2

21.06

1.92

8.96

2.8
2.96
3.71
2.13
1.84
5.01
7.94

6.31
4.78
8.32
7.55

8.51






Annex 2 Checklist for the PEF study

Each PEF study shall include this annex, completed with all the requested information.

ITEM Included in the study Section Page
(Y/N)

[This column shall list
all the items that shall
be included in PEF
studies. One item per
row shall be listed.
This column shall be
completed by the TS]

Purpose of the study
(1, 2 or 3 as defined in
introduction)

Summary

General information
about the product

General information
about the company

Diagram with system
boundary and
indication of the
situation according to
DNM

List and description of
processes included in
the system boundaries

List of co-products, by-
products, and waste

List of activity data
used

List of  secondary
datasets used

Data gaps
Assumption
Scope of the study

DQR calculation of
each dataset used for
the most relevant
processes and the new
ones created.

DQR (of each criterion
and total) of the study

[The PEF study shall
indicate if the item is
included or not in the
study]

[The PEF study shall
indicate  in  which
section of the study the
item is included ]

[The PEF study shall
indicate in which page
of the study the item is
included ]







Annex 3 Critical review report

Only the majors comments have been reported here. The editorial comments have not been
reported here.

First round of review :

File version : PEFCR Feed - 16 December v2.2 for remodelling and review.pdf

Type of
Reviewer Line Page Sectio Comment cc}),gmen Suggestion Follow up

t

Nice and well-structured
document.

| concentrated on
feedback associated with

Sebastien |4 1 “things” to Ge. n/a Ok
Humbert improve/modify/
justify/clarify:

Here, below, only major
feedbacks are

provided;

In the word document,
additional mi- nor editing
feedbacks are provided.

I will join Theun in
complementing the TS
for the great work but |
would of course like to
see some more
ambitious requirements
on the sourcing side,
q especially on
ggﬁile 1 1 encouraging traceability |Ge. Ok
of the supply chain (which
is the first step towards
sustainability as we all
know).

neider

As | refer to the Trase
project from the
Stockholm Environment
Institute and the Global
Canopy Programme
working on traceability
of sources of soy to the
sub-national level, | am
hereby sharing the link
for your information:
https://www.sei-
international.org/trase




Theun
Vel-
linga

—_

In general, the PEFCR is

good to read and in most

cases very clear and will
be a helpful guidance for
users. | wish to express
my compliments to the

TS. But, as areviewer,

the search is for the

things that could be
improved.

So, please find my

comments in this Excel

file. First | have read the

PEF Guide and later

compared the PEFCR for

feed with the Guide.

Most of the comments

are minor, but | have

some major comments:

)the role of N20

emissions is not

clear. Itis important in

crop production, but is

not in the definition of
climate change. This
is in line with the PEF

Guide, but it is not

correct and

confusing. In addition,
there is a mistake in

the PEF Guide (see my
comment about the PEF

Guide in this Excel file)

)the feed quality is very
limited in information.
Is this really enough?
In LEAP, we made a
better list. Why not
referring to that list?

)chapter 7.4 can be
improved, | think. |
have no concrete
recommendations, but
am willing to assist in
a discussion about
better guidance on the
reporting.

)it is a bit strange that
very detailed
information is given
about transport, while
processing that are in
control of the feed mill
industry cannot
produce default values
(see also comments

of the supporting

studies). | think that
more supporting data

can be provided.

Ge./Te.

Please
address my
comments

Ok




Cecile
Sch-
neider

Sebastien

Humbert |1

Theun
Vel-
linga

Sebastien
Humbert

Sebastien
Humbert

—

206

294

368

4.1

On the ReCiPe
methodology for
biodiversity, | was
wondering whether it
would be possible to
include a reference to
the new methodology
“IMPACT World+”
which will be published
this year and will be
even more
comprehensive than
ReCiPe (although it's
still in development)?

The PEFCR gives lots of
useful data for
transportation but
basically nothing else
for other quantitative
info.

It feels a bit that the
document says, “collect
primary data to do your
PEF” and misses a bit
providing more default
data for cases where
primary data are not
available. TO BE DIS-
CUSSED

Isn’t this a theoretical
option? Every- one will
compare.

“This PEFCR is therefore
valid for all compound
feed products from feed
mills sold in the EU,
including the
associated supply
chains inside and
outside the EU. “ Unclear
if this PEF- CR also
covers the imported
feed.

“The different declared
units or reference flows
should not be
compared”: this is
unclear? What do you

mean with “different”?

Te.

Te.

Add more
quantitative
info such as
default data
throughout
the
document.
TO BE
DISCUSSE
D

in fact you
could remove
this one

Clarify

Clarify

Ok

(not
possible
to a
method
under
develop
ment)

Ok

(was
adressed
througho
ut the
documen

t)

Ok

(no
change ;
importan
ce to
have
proportio
nate
requirem
ents)

Ok
(clarificati
on
made)

Ok
(clarificati
on
made)




Theun
Vel-
linga

Cecile
Sch-
neider

Theun
Vel-
linga

Cecile
Sch-
neider

Cecile
Sch-
neider

Theun
Vel-
linga

Theun
Vel-
linga

378

403

405

426

437

438

463

15

15

18

4.2

4.3

4.3

4.4

4.5

4.4

4.4

Benchmarking is not
allowed. But you speak
about comparison at line

206- )
CQ!, .What)ls the
ifference’

Add “soybean cake” as
it's a significant example

Feed materials from
food and bever- age of
produced at animal
farms. Are grains and
maize silage from
arable out of scope?

PEFCR should also be
used as a threshold
with a time-bound
target in the future, not
just comparisons (by
2020 the environmental

footprint
ust be r?cguced by half
or example

It is important to keep
in mind the
environmental impact of
cultivation as well.

This implies a too narrow
definition at line 405. See
earlier comments

This is a very large Ic
stage!

Te

Ge

Te

Make clear
what the
difference is
be- tween
comparison
and
benchmark.
An option is
to elaborate
this in
chapter 6
and refer to
that chapter
in section
4.3

Add
“soybean
cake” in
examples of
single feed
materials
product

These groups
are not
consistent,
make
consistent
group.
Include all
other feed
materials
that are
essential, but
do not go
through the
feed mill.

Add: 4)
Definition of
a time-
bound
target for
reducing
the
environment
al impact of
animal feed
products

Add:
Beyond the
actual land
to be
cultivated,

shouldn’t you
make a
breakdown?

Ok
(clarificati
on
made)

Ok
(modificat
ion

done)

Ok

(no
modificat
ion)

Ok

(no
modificatio
n)

Ok
(modificat
ion

done)

Ok

(no
modificatio
n)

Ok

(no
modificatio
n)

(no
modificat

ion)



Theun
Vel-
linga

Sebastien
Humbert

475

483

LC shall be extended with
manure application

AWARE is not classified
as low robust- ness
anymore

Te.

In fact, that is
already in the
LC of stage
1a, what is
extra?

Modify the
classification
of AWARE
to “Medium
robust-

ness”

Ok
(modificat
ion

done)

Ok

(no
modificat
ion)




Theun
Vel-
linga

Sebastien
Humbert

Sebastien
Humbert

Cecile
Sch-
neider

Theun
Vel-
linga

Sebastien
Humbert

Cecile
Sch-
neider

487

=

94

=

97

529

578

a

78

582

21

21

24

4.6

4.6

4.6

4.7

5.1

?’a le

5-

5.1

It is according PEF
Guidance, but it is
strange to keep N20 out
here.

“This is further explained
';P section
.8.7 Really? Not really

“However the PEF
studies on food
producing animals may
only use a part for their
external communica-
tion.”: Which indicators
and Depend- ing on
what?

'You need to explain that
ReCiPe can also be used
outside of Europe

N application is one of
the most relevant flows,
but N20O is not in your
climate change impacts.
This is not correct and
confusing.

“Most relevant life cycle
stage” actually this list is
not the same as the list
in section 4.5: Align

Processes are currently
not in the con- trol of food
manufacturers but manu-
facturers can make efforts
towrads full traceability, ie
asking their suppliers to

provide information

Te.

Te.

Te

Te.

Ge

Feed
production is
part of the
scope and
shall be
includ- ed,
so N20
should be
mentioned
here, |think.

Clarify /
complete
section 4.8 on
that topic

Clarify

While
ReCiPe is
mainly being
used in
Europe, it
can also be
used in other
regions of the
world,
including
regions with
different eco-
systems (it
might be less
precise, but
still useful).

Changes in
chapter 4 to
make clear
where N20O
is incor-
porated.

Align list of
life cycle
stages
throughout
the
document

Add “in the
current
supply chains
ar-
rangements in
which full
traceability is
not yet
ensured.

While feed

Ok
(added
N20O as
addition
al
informati
on)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok

(no
modifica-
tion)

Ok
(added
N20O as
addition
al
informati
on)

Ok
(modificat
ion

done)

Ok

(no
modifica-
tion)




Cecile
Sch-
neider

Theun
Vel-
linga

Theun
Vel-
linga

599

616

664

25

5.1

5.2

5.3.2

about source

The modeling of feed
ingredients production is
also important for a later
stage when we probably
will reach full traceability
of the soy supply chains
(see Trase initiative of
the Stockholm
Environment Institute
which is aiming at this
goal)

Reference is made to the
Data needs matrix, but
this DNM has not been
made for agricultural
modelling.

This is a very concise
list. | think it is not
enough. Many studies
need

ME or Ne values, also
digestibility of protein,
Adf, NDF etc. is
required.

Ge

Te

manufacturer
s should work
towrads full
traceability,
for now only
secondary
data can be
sued for
these
processes.”

Add: “and for
future
scenarios in
which feed
manufacturer
s could have
full
traceability
about feed
ingredient
production”

Make clear
to what
DNM is
referred to. |
assume, this
is section
2.15 of the
PEF Guide

Make a more
com- plete
list? E.g. look
at LEAP.

Ok

(no
modifica-
tion)

Ok
(modificat
ion

done)

Ok

(no
modifi-
cation.
Not
possible
to go as
far as
LEAP in
the list
of nutri-
tional
data for
reasons
of
confidenti
ality and
intellec-
tual
property.
Neverthe
- less, all
the
informati
on
required
for LCA
model-
ling of
feed use
at the
livestock
farm are
included

in the



Sebastien
Humbert

689

5.3.3,
Tabl
e 5-

Precise if the Water is
“consumed” or
“withdrawn”

Precise if the
Water is
“consumed”
or

“withdrawn”

man-
datory
nutri-
tional
data
required
in the
PEFCR

Ok
(modificat
ion

done)




Sebastien
Humbert

Sebastien
Humbert

Theun
Vel-
linga

Theun
Vel-
linga

Sebastien
Humbert

Sebastien
Humbert

Theun
Vel-
linga

Cecile
Sch-
neider

Sebastien
Humbert

Sebastien
Humbert

71

746

754

772

780

783

796

873

919

945

30

31

31

32

33

33

34

36

39

41

5.3.3,
Tabl
e 5-

5.3.4

5.3.4

5.3.4

5.3.5

5.3.5,
Tabl
e 5-

5.3.5

5.3.6.2

5.4.1,
Figu

5-1

5.5

What do you mean with
“no PEF”? Clarify (in a
footnote below the table?)

Unclear how the
adaptation to the
actual fuel use would
influence
parameters/impacts
not connected to fuel
consumption (such as
truck maintenance,
etc.)? Clarify

Is only fuel consumption
used in emis- sion
calculations? No
construction and
maintenance?

Isn’t the DQr value too
high? | thought 1.6 was
the max. See PEF
Guidance page 89.

Complete the sentence
with “and mean of
transport”?

Clarify if this table can
be used by default when
no data on transport are
available

See my earlier comments
about line 772.

Trase initiative (mentioned
above) is aiming at going
beyond country of origin
for soy supply chain

What if the country of
origin is un- known
and it is not known if
outside or within EU?

“in the respective” what?

Te.

Te.

Te

Te

Te.

Te.

Ge

Te.

Te.

What do you
mean with “no
PEF”?

Clarify (in a
footnote

below the
table?)

Clarify

Adjust
example

Complete the
sentence with
“and mean of
transport”?

Clarify if this
table can be
used by
default when
no data on
transport are
available

Adjust
example

Country of
produc- tion
and if
available
state/district

Add this
case (ad-
ditional “n”
arrow

below the
second box
of the
second
column)

Complete

Ok
(modificat
ion

done)

Ok

(no
modifica-
tion)

Ok

(no
modifica-
tion)

Ok

(no
modifica-
tion

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)



Sebastien
Humbert

Sebastien
Humbert

Theun
Vel-
linga

Theun
Vel-
linga

Sebastien
Humbert

Theun
Vel-
linga

990

996

105

108

109

110

42

42

44

45

46

46

5.9

5.9

7.1

7.4

Which alternatives?
Precise

Which alternatives?
Precise

The reason for chapter
7.1 is not clear to me. It
is in fact repeating the
content of an earlier table.
There is no instruction in
this section.

This section is “thin.” It
must be possible to do
more with this. Is it
mandatory to mention
limitations and
recommendations?

This section is about
verification and in the
text you speak about
critical review...
unclear.

This sentence is useful in
section 7.4.

Te.

Ge

Te.

Te.

Which
alternatives?
Precise

Which
alternatives?
Precise

Come with
instruc- tions
here: the user
shall define
robust- ness
according...
And is
robustness
of PEF
results only
defined by
the impact
category, or
also by the
quality of the
calculations
and data?

Think about
im-
provement of
this section.
Should con-
clusions
AND limi-
tations AND
recom-
mendations
always be
mentioned?
Are there
experiences
from the
supporting
studies? And
| think that
the results of
7.1and 7.2
should come
back here and
must be used.

Review this
section (also
based on
new
template?)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)




Sebastien
Humbert

Theun
Vel-
linga

Theun
Vel-
linga

Theun
Vel-
linga

Sebastien
Humbert

Theun
Vel-
linga

116

121

122

124

124

128

49

51

52

53

53

54

Annex

Annex

Annex

Annex

Annex

Annex

Add a URL link where
the full screen- ing report
can be accessed (freely
and openly)

This recommendation can
be used in chapter 7

This is an important
aspect, as it defines
other input data
(fertilizers, yields, etc)
and it is sensitive for
public debate (Brazilian
soy) etc. Will there come
a procedure to deal with
this? There is nothing
mentioned in the relevant
section (chapter 5)

'You mention the need
for primary data at the
feed mill. In Annex 2,
the supporting studies
stressed at the lack of
data at the stage. What
will you do about it?

It seems weird that for
“System boundaries
[Section 4.5],” the rules
are less stringent for
purpose 3 than for
purpose 27? Clarify
why?

Interesting that this is
defined in detail in the
PEFCR, whereas default
energy use for feed mills
of other aspects are not.
Looks a bit unbalanced.

Te.

Te

Ge

Te.

Add a URL
link where
the full
screening
report can be
accessed
(freely and

openly)

Develop a
pro- cedure, a
escape option.

There have to
be more clear
and directive
recommen-
dations. This
process is in
direct control
of the
compound
feed
stakeholders
and

no detailed
data are
available.

It seems
weird that for
“System
bound- aries
[Section
4.5],” the
rules are less
stringent for
purpose 3
than for
purpose 27?
Clarify why?

Think about
addition of
other
supporting
material,
such as
default
values for
energy use
at feed mills
and for

Ok(modifi
ca- tion
done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok

(no
modifica-
tion)




Sebastien
Humbert

Theun
Vel-
linga

Theun
Vel-
linga

Theun
Vel-
linga

55

14

15

16

Anne
X 4,
Table
2

4.4

4.4

4.4

Very useful table!

See my earlier comments.

Do | understand correctly
that addi- tives and
minerals are in scope, as

are crops?

Average is quite vague.
Average at national level

or EU level or other?

Te.

Te

Te

Te

specific
actions such
as toasting.

n/a

Make more
clear whatis
and is notin
scope.

define
average, or
tell that this is

done later.

Thanks !

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)

Ok
(modificat
ion

done)



Second round of review :

File version : PEFCR Feed final draft v3.3 for review before vote 13 December final.doxcx

Suggestion

Follow up

ﬁ -

Theu
n
Vellin
ga

Theu
n
Vellin

ga

Theu

n
Vellin
ga

n-
eral

Ge

eral

Ge

eral

Depreciation of
capital goods
in machine use
in crop
cultivation, is it
incorporated or
not?

Transport
emissions: is
there a table with
fuel use per
tonkm? Is
deprecia- tion
and maintenance
not
incorporated?

The carbon
storage is not
quite clear.

Te.

Te.

Te.

OK

(included for
cultivation but
not for
processing
due to cut-off
rule)

Ok

(covered by the
second- ary
data on
transport).

OK

(clarified that it is
not cov- ered for
the time being)

Reaction of TV:
I’'m fine with the
choice of the
TS and the way
it is definedin
the PEF and
the Guidance
document. But
as the Effort
Sharing
Regulation (ESR)
explicitly opens
opportunities for
using carbon
storage in the
reduction of
GHG
emissions, |
have the
impression that
the PEF
Guidance and
the PEF Feed
both tell that it is
not possible to
calculate this
according the
rules. This
might cause
prob- lems
later, as

currently large



Theu

n
Vellin
ga

Sebastie
n
Humber
t

Cécile
Schneid
er

Sebas

- len
um-

bert

555

659

22

26

6.4

7.4,
Tabl

7.4-

nitrous oxide
emissions are
[...] treated really
poor in the
PEFCR.

Aludjes cErFrled

Sorblanee wi

eason v U|d
o reprog cy ble

uis fmo mne

i ormation

INcilged merein

may bé

used 10 make

compar-

Ison anq.

comparative
sseruons unaer
res 10ed

8 GC{IOHS (see

2 Itlonsr)1.

About “auxiliary
materi- als” in
“Production of

feed ingredients”

Te.

Te.

It WI|| be addgd as a
gmmen ation
n ad itional
nform%tlon This
you

Wpr PSIon f‘%FOUS

can
oxI em|SS|ons as
W]ou'lo suggest mnat

naatory, as mne

nifogen
emis ons are very
|?||¥]|n plant

#ormuﬁ'a?e[c)iea bit
rescripuve. but

'nagl
HE @y ggopen 1
FEr sulgance,

i
DUL your
cpm Nt aoes not

SNO
level Ot prescription.

Shouldn’t you
delete this
statement since you
are an intermediate
product?

And in some cases,
land-use change,
and/or land degra-
dation

European dairy
processors as
ARLA and
Friesland
Campina are
exploring the
options to
include carbon
storage in the
emissions
calculation and
in the reduction
plans related to
the ESR. So,
my comment is
more a warning
that the current
formulation
might lead to
confusion and
comments.

OK

(N20O included
as man- datory
additional infor-
mation)

K
?10 modification
s are
stl

anSSIE
und rtﬁ imit-

gSCOFIGI ons
|n mne cnapter on
mi-

tations)

Eg’?\)gfication




Sebastie
n
Humber
t

Sebastie
n
Humber
t

Sebastie
n
Humber
t

671

671

727

27

27

30

Tabl

7.5-

Tabl
7.5-

7.6.3

Make sure to
align the
structure of the
table (order of
IC) and naming
of impact
categories and
units with the
latest Guid- ance

(see table in
“PEFCR
guidance
v6.3_Main
changes.docx”)
About « Climate
change »
About « The
compari- son
of the PEF
profiles of
different feeds
shall
therefore:

only take place
when itis clear
that they fulfil
the same
function and
animal
response, i.e.

in

the context of
cradle to grave
PEF study of
iden- tical animal
products (e.g.
one kilogramme
of eggs on
similar farms with
two types of
feed), and

only be
interpreted as
part of the
complete
interpre- tation
of the PEF
profile

of the animal

product at stake.

Te.

Te.

Te.

To avoid confusion,
| suggest to add a
line here with “Cli-
mate change —
fossil”

Very good point!

K
odjfication
one)

OK

(climate
change report-
ed as follows:
climate
change total,
biogenic and
land use
change and
recommend to
distinguish N20O
related
emissions as
additional
information)

Thanks!
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Humber
t

747

849,

~OOF
> ©

892

31

40

8.1

9.2

»

About the list of
most rele- vant
impact categories

outbound
transport. Does
it mean that
emissions per
tonkm as used
in many studies
are not
applicable
anymore? Is it
only fuel use
and not the
mainte- nance
or depreciation?

About « This
means that it is
not mandatory to
use company
specific data for
water use »

Te.

Te.

Te.

Putting my cap of
“LCA expert” and
not simply expert
in following the
PEF proce- dure, |
raise my “reserve”
as to not consider
freshwater and
marine
eutrophication as
most relevant
impact cate-
gories in the
context of feed
production. If the
goal is to reduce
the number of
impact categories,
| would first look at
freshwater and
marine eu-
trophication before
respiratory
inorganics and
acidification.

Confusing. If itis a
process expected
to be run by the
company, why
wouldn’t it be
mandatory to use
company specific
data for water?

This might only be a

OK
(modification
done: clar- ified
that this is the
result of the
hotspot analysis
but that results
for all impact
categories will
be available for
downstream
partners since
feed is an
intermediate
product.

We will also
mentioned that
the hotspot
analysis
identified the
production of
feed ingredient
as most
relevant life
cycle stage,
which is
consistent with
existing
knowledge.)

Tonkm can still
be used, but
there are more
accurate
solutions higher
in the hierarchy.

Ok
(modification
done: clari- fied
that it is
encouraged but
not mandatory.)
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Humber
t

897

9.2

Tabl

9.2-

About « Water
consump- tion
in the feed mill
»

Te.

phrasing issue in
the paragraph?

Through this
section, it is not
clear if what has to
be

collected is water
withdrawal (the
amount of water
that the company
purchase/use) or
only the water
consumption (i.e.
the fraction of water
used that is not
return in waste
water, i.e. the
fraction of water
that is evaporated
in the feed mill).
To be consistent
with the AWARE
method, only the
water actually
consumed (i.e.
evaporated or
incorporated into
the product) should

be used.

OK
(modification
done : clarified
that consump-
tion is
considered
equal to
withdrawal, for
simpli- fication)
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122

143

144

144

153

157

61

61

61

9.8,
Tabl

9.8-

9.10

9.10

9.11

About « two
physical
alternatives »

About « Soil
carbon storage
»

About « Climate
change —
biofenic »

About « the end
of life of the
packaging »

No depreciation
and maintenance
of machine use?
This is conflicting
with the table on
line 657

outputs, |
propose that the
user will produce
a mass balance,
showing the
destination/fate
of the total
ingoing mass. It
will improve the
quality of the
calculations.

Te.

Te.

Te.

Te.

Te.

Te.

Which ones ?

Not completed

In the PEF results
of the rep-
resentative product,
you did report
climate change
biogen- ic
separately. Clarify ?

Not only. Itis also
for the end of life
of all materials
used and
discarded
throughout the
supply chain
(including for
example feed
waste).
Furthermore this
formula is also to
calculate the
impact for the
production of
packag- ing
material.
Rephrase?

Ok
(modification
done and this
requirement
was moved to
chapter on
limitations,
with a

should instead of
a shall and the
reasons for the
recommendatio
n will be
explained.)

K
gfnodification
one)

Ok

(Indeed: we
will report
climate
change total,
biogenic and
land use.)

?g?)g)ification

OK

(Capital goods
are includ- ed for
cultivation)

K ..
odjfication
one
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162

162

172

180

180

66

66

70

73

73

10.1.

10.1.5
Table

10.2.

11.1,
Tabl

11-
1-1

111,
Tabl

111

About « The PEF
profile shall be
calculated and
reported using
A equal to 1. »

About «
Therefore the in-
ventory of the

agricultural stage
shall account for

the uptake of
heavy metals by
the crop. »

TV: The table is
not according
the reporting
rules on climate
change: the first
line (with climate
change in bold)
is proba- bly
fossil emissions.
This should be
mentioned
explicitly.

SH: Bug in the first
line

Te.

Te.

Te.

Te.

Te.

TBD

What about textile
based bags?

| challenge this
assumption. | would
take the other one.
Neglecting the
update of heavy
metals by the crop.

Make sure to align
the struc- ture of
the table (order of
IC) and naming of
impact

categories and

units with the latest

Ok

(modification
done; since the
A value applies
to the product in
scope (feed)
and not to the
packag- ing, the
sentence was be
deleted.).

Ok

(modification
done; since the
A value applies
to the product in
scope (feed)
and not to the
packag- ing, the
sentence was be
deleted.)

OK

(no change in
the text but
footnote added
highlighting

that there is no
negative
emissions in the
datasets
accom- panying
this PEFCR and
that the
operator should
be careful to
potential
negative
emissions and
include default
manure
application in
the cro

19}
e

K .
Enb'%?ke in the

(%(r?e ification
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180

192

210

81

11.1,
Tabl

111

Ann
ex 1

Ann
ex 5

SH: Unclear if
the dis- tances
inland have to be
added to the
distances
between lands.
E.g. if soy
comes from AR
to NL, do you do
all distances in
AR

+ distances of
ship from AR to
NL? Or only the
ship distance?
TV: what we did
in LEAP (and
also in
FeedPrint) is
transport from
e.g.

Argentina to NL,
inland transport
in AR (truck, train
other), transport
from AR to NL
by seaship,
inland transport
in NL (train,
inland vessel,
truck). So,
inland transport
is always
accounted for.
But | have not
checked the text
on this, but we
made a
detailed
description for

the LEAP

Te.

Te.

Te.

Guidance (see
table in “PEFCR
guidance v6.3_Main
changes.docx”)

| would be
consistent in the
number of
significant figures
in the three
tables. Maybe
only for climate
change you can
have three
significant figures.
For all of others, |
would only have 2
significant figures.

Remove reference to
“sup- porting
studies”

k
é?nodification
one)

(%E)e ification

k
Q?nodification
one)




Light update review :

document, and |
assumed this
would be
applied here as
well.




File version: final review comments_11juni2024

Reviewer

Anton Kool

Anton Kool

Anton Kool

Anton Kool

Section

Acidification: 4th
sentence

Feed additive: final
sentence

6.1 Technical
secretariat

7.5 Impact

Assessment,

Table 7.5-1

29

Page number

Comment

typo: ..when theyr
are released..

typo: add dot at
the end of
sentence.

Is the technical
secretariat

unchanged
compared to
period where the
first PEFCR Feed
was defined?

Climate Change:
LCIA method
based on IPCC

2021. The updated

PEF Guidance

Action

corrected

corrected

To be checked by
Fefac

As recommended
by PEF, we are
using the most
recent EF
methodology



Anton Kool

Anton Kool

7.5 Impact
Assessment,
Table 7.5-1

7.5 Impact
Assessment,
Table 7.5-1

42-44

(EU 2021)
mentions IPCC
2013. It can be
justified to use a
more recnet

source, but please
explain why it
deviates from the
Guidance

There are some
sligth differences
in the description
of the
recommended
LCIA method
compared to the
updated PEF
Guidance (2021) .
Can you explain
why?

The asterix' at
Freshwater
ecotoxicity and
water use
originates from the
original PEFCR
Feed, but are
these still relevant
as the total table
of impact
categories has
changed and
these remarks are
not included in the
updated PEF
Guidance.

which is EF 3.1
and IPCC 2021 is
being used in EF
3.1

As recommended
by PEF, we are
using the most
recent EF
methodology
which is EF 3.1
and IPCC 2021 is
being used in EF
3.1

The ecotoxicity
one is still relevant
but the water use
is not, corrected




Anton Kool

Anton Kool

7.5: final
paragraphs
omitted

8.1 Most relevant
impact categories

Why are these
paragraphs about
biogenic CO2
uptake and
capture, and
robustness of
indicators omitted?
The robustness
classification is still
included in the
reference table in
the updated PEF
Guidance.

Freshwater
ecotxicity is now
the most relevant
impact category,
whereas in the
previous version it
was not in the top
6 of most relevant
impact categories.
Please explain this
change and also
explain how this
should be
interpreted in
relation to the
relatively low
robustness of this
impact category.

Done, paragraph
added from old
report




Anton Kool

Anton Kool

Anton Kool

9.1.3 remark
below Table 9.3.1-
1

9.1.4 second
paragraph below
Table 9.4.1-1

9.5, Table 9.5-1

59

72

This remark is
about using EF 3.1
databse or specific
document as
secondary data.
Please provide
what will be the
definitive
requirement

remark about
ursing 64% or
85%. Please
provide what will
be the definitive
requirement

Some changes are
made in this table
compared to the
previous version of
the PEFCR Feed.
Situation 1 and 2,
option 1: max
DQR changed to
1,5 and ...'create
a company
specific dataset, in
aggregated form
..." Instead of 'and
create a
compgany specific
dataset partially
disaggregated at
least at level 1..'
And situation 1
and 3, option 2,
other process:
added: " Use the
default DQR
values' . Can you
explain these
change?

Done, removed,
and replaced with
a reference to EF
3.1 nodes

discussed, 64%
following PEF

these changes are
from PEF 2021

PDF (table 25)




Anton Kool 10.1.6, table same as comment

10.1.6-1 20

Anton Kool 11.1 Tabel 11.1-1 107

Suggestion: use
identical order of
impact categories
for relevant tables:
7.5-1,8.3-1, 11.1-
1, Annex |

Anton Kool all tables sheet 'most In the tables only
relevant the first four
processes' columns have a

drop-down arrow,
while the last 5
does not. When
the sorting
happened, the
rows shifted
“destroying” the
rest of the data, in
other words after
sorting, the values
in the last 5
columns do not
match with the first
four columns.

corrected

this is done by
Alphabetical order
following the order
in PEF

corrected

would recommend
to use centered
paragraph for the
term "Feed for
food producing
animals"

Michel Luislampe




Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

Acidification,
Activity data,

Aggregated
dataset

Additional
environmental
information

Caption of figure 2

14

Omit double
spaces at the
following headings
(all at the
beginning):
76.1-76.3
9.11
9.1.3-9.14
9.3.2

941

953

10

11

13

justify paragraph

typo: add a capital
letter behind the
bold text and the
hyphen.
"environmental
information"
becomes to
"Environmental
information"

caption misses "1"
(at the end, behind
"level") to express
that the example
shows a partially
aggregated
dataset at level 1

Done

Done




Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

figure 2

Second paragraph

first paragraph

line 4

20

41

example on the
right-hand side for
2kg Silica sand
presents "Sub-
processes at level
1, aggregated". Is
it an example for
an aggregated or
an disaggregated
dataset?

justify paragraph

justify paragraph

why is it splitted
into two tables?

since the Annexes
are not shown -
where can | see
the updated
normalisation and
weighting factors?
They have been
changed, haven't
they?

aggregated

Done, tables are
now merged

The normalisation
and weighting
factors can be
found here :
https://eplca.jrc.ec.
europa.eu/permali
nk/EF3_1/Normali
sation_Weighting_
Factors_EF_3.1.xl
SX




Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

7.6.3, third line

last 3 paragraphs

first sentence

last 3 paragraphs

all paragraphs

last paragraph
(53) & first
paragraph (54)

42

delete double
space behind on
(the availability
and prices...

justify paragraph

misses an "of"
behind
"production”

justify paragraph

justify paragraph

last paragraph
ends randomly.
Can you merge
the paragraphs?

Done




Michel Luislampe | 9.1.4 Outbound
transport

Michel Luislampe | last paragraph

Michel Luislampe

Michel Luislampe | Table 13, row 1,
column Te

Michel Luislampe | 9.6, section 4, line

referring to the
comment above: |
would suggest to
add a sixth option
including the same
methodology as
for the ingoing
transport. This
would be even
easier to use the
average distance
for transports
between or within
countries.

justify paragraph

text under section
has a smaller font
size than other
text

typo: change
"measurementes”
to
"measurements”

it says "the GFLlI is
a freely available
source". However,
it is not freely
available anymore

we acknowledge
that is a good
suggestion
however this
aspect was not
looked at in the
update, so we'd
prefer to keep it as
is

Corrected

Adjusted



Michel Luislampe

Michel Luislampe

Michel Luislampe

Michel Luislampe

9.7, first sentence

fourth and third
last paragraph

line 1,
methodology for
LUC

Table 22, NH3
(synthetic fertiliser)

equtation 1 is
shown on page 58
instead of page 53
as indicated

fourth last

paragraph does
randomly end. |
suggest to merge
the two
paragraphs

does it still refer to
the IPCC
methodology of
20067 There has
been a 2019
refinement and
some updates
even in the mid of
2023. This
probably needs to
be adjusted.

emission factor not
correct. The
default is 0,11
instead of 0,1 for
FracGASF

newest version
IPCC from July
2023
https://www.ipcc-
nggip.iges.or.jp/pu
blic/2019rf/pdf/4_V
olume4/19R_V4
Ch11_Soils_N20 __
CO2.pdf (table
11.3, page 26

Done

corrected




Michel Luislampe

Michel Luislampe

Kim Hetland

Kim Hetland

Kim Hetland

Table 22, NO3
(synthetic fertiliser
and manure)

equation 3

94

emission factor not
correct. The
default is 0,24
instead of 0,3 for
FracLEACH
newest version
IPCC from July
2023
https://www.ipcc-
nggip.iges.or.jp/pu
blic/2019rf/pdf/4_V
olume4/19R_V4
Ch11_Soils_N20 __
CO2.pdf (table
11.3, page 26

repetition in the
numerator of the
equation

Typo in section 8
header: cylce
should be cycle

Figure 7.6.1-1
missing from List
of Figures

Footnote
reference 2 not
superscript, makes
it diffuicult to

locate

corrected

Sorry but | see no
repetition

Corrected

figures updated



Oxford comma Corrected
behind ...parts... is
missing

Kim Hetland

N
D

N -
o

Kim Hetland Missing line break
between

paragraphs

Kim Hetland

(o)

Missing line break
between
paragraphs

Reference to ISO
14071:2014
missing from
Reference list at
the end of the
document

Kim Hetland

Kim Hetland Missing line break
between

paragraphs

Kim Hetland

N
S

Missing
punctuation at the
end of the line

Kim Hetland Either missing
information, or
redundant spacing
between
paragraphs




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

N

w
©

N
N

Missing line break
between
paragraphs

Inconsistent word-
spacing

Footnote
reference 4 not
found on the same
page as the
reference

Missing
punctuation at the
end of the line

Missing line break
between
paragraphs

Missing line break
between
paragraphs




Kim Hetland 19 18 Reference to ISO Done
14040:2006

missing from

Reference list at

the end of the
document

Kim Hetland

Missing line break
between
paragraphs

Kim Hetland Missing line break
between
paragraphs

Kim Hetland Oxford comma
behind ...co-
products... is
missing

Kim Hetland Should add the
abbreviation (PM)
after the text in
bold since it is
being used later in
the paragraph

Kim Hetland Missing line break
between

paragraphs

Kim Hetland Oxford comma
behind
...requirements...

is missing




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Oxford comma
behind
...reproducibility...
is missing

Missing
punctuation at the
end of the line

Replace ...an...
with ...a...

Inconsistent
formating.

This notation is not
used in the
document. Not
sure which figure
this references.

Comma after
...example...

Reference to ILCD
handbook missing

from Reference list
at the end of the

document

Corrected




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Missing line break
between
paragraphs

Remove trailing
space after the
last word.

Remove
semicolon at the
end of the line

Typo: Secretariat Corrected

Remove space Corrected
before semicolon

Maybe add (RP)

after

...representative

product... since

the abbreviation is

used later on this
age




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Remove space Corrected
before semicolon

| would start the
sentence: ..."This
update to the
PEFCR has..."

This reference is
missing from the
Reference List

Missing
punctuation at the
end of the line

Only one space
between symbol
and text




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Maybe the
Guidance 6.3
should be updated
to the EU
commission
recommendation?

Conflicting
formating in the
first cell of the
table

Remove comma
after ...are...

Should stick to
footnotes and not
mix footnoting
methodologi

This refers to
something that
should be done in
2019. Have this
been done, if so
the wording should
be updated to
reflect the new
status. | assume
this was part of the
EF3.1 dataset
update?

Corrected

Could you please
specify what this
refers to



Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Rewrite: Done
"...nutritional

requirements and
depending on the
availability ..."

Footnote
reference 15 not
superscript

Have these two
footnote
references been
updated? 2013 is
ten years ago

Inconsistent
formating.

Link to the excel
file does not work
anymore

Space between
comma and
elipses



Kim Hetland Oxford comma
behind ...heat... is
missing

Kim Hetland No space in URLs

Kim Hetland Link to the excel
file does not work
anymore lt is also
not referenced
properly here.

Kim Hetland Link to the excel
file does not work
anymore It is also
not referenced
properly here.

Kim Hetland One space before
words




Kim Hetland 24 65 Oxford comma Done
behind
...measured... is
missing

Kim Hetland There is no B.2.
designation for
equations. Use
"equation 2"

Kim Hetland Inconsistent
formating.

Kim Hetland | don't think the Corrected
reference to
Annex 3 is correct
here. | think it
should be Annex
4?

Kim Hetland One space before
words

Kim Hetland Continues into Small change
page 76 - Is this done
statement still
valid or does it
need updating?

Kim Hetland This statement discussed, 64%
depends on the following PEF
value stated ealier
(85% utility rate).



Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Here's a reference
to the excel file
again.

The new text (...
there is 100%...)
should be moved

Change ...to... to
...that...

Missing
punctuation at the
end of the line

Some weird
formatting on
these lines

Some weird
formatting on
these lines

Not sure what
section this
reference is about.

Done, removed,
and replaced with
a reference to EF
3.1 nodes

corrected




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

31-42

86

This should
probably be a
subsection. It's a
bit unclear what
this covers in its
current state

A comma after
...coming from a
specific supplier...

Replace
...physical... with
...physically...

This could also be
a subsection

Remove the
trailing "

Equations should
be cleaned up and
accurate. These
would also be
equation 2, or 2,3,
and 4 depending
on how you split
them.

| copied the
formulars from the
PEF report
(screenshot) as
done in other
PEFCRs as it's
hard to manually
organize the
formula




Kim Hetland 22 86 R2 should be Done
subscriptet

Here's a reference
to the excel file
again.

Kim Hetland Done, removed,
and replaced with
a reference to EF

3.1 nodes

Kim Hetland Colon at the end
of sentence, and
remove space

between list and

text.

Kim Hetland

This should be
...packaging in
case raw material
is delivered in
bag...

Kim Hetland Strange formatting
formatting, should | corrected
be a linebreak
between the two
paragraphs

Kim Hetland This paragraph checked, no
needs to be changes
updated to the

latest version of
the guidance.



Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

96

Add ...and...
before
...auxilliary... to
finish the listing

Here's a reference
to the excel file
again.

Replace comma
with ...and..

Needs to be
updated to the
latest guidance
wording

This could maybe
be converted to a
list?

Reply to Davides
comment: As
mentioned earlier,
| don't believe the
85% includes
emtpy returns, but
64% probably
does. Depending
on the decision,
the text in the cell
needs to be
updated to reflect
that.

Done, removed,
and replaced with
a reference to EF
3.1 nodes

checked, no
changes




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Update to
consistent use of
spacing in lists

Replace comma
between the two
items with ...or...

Comma after
...Therefore...

Any recommended
model? And it
might be an idea
to write a
statement to
acknowledge the
current
discussions in e.g.
GFLI on peat
oxidation methods
and that the
planned full review
of the PEFCR will
look into that in the
future.

Spacing between
paragraphs is not
consistent with the
rest of the
document

footnote + review
statment



Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

This should be a
subsection

Here's a reference
to the excel file
again.

Here's a reference
to the excel file
again.

No footnote
references in the
section headline

Oxford comma
behind
...normalised... is
missing

Update to
consistent use of
spacing in lists

formatting has
been updated

Done, removed,
and replaced with
a reference to EF
3.1 nodes

Done, removed,
and replaced with
a reference to EF
3.1 nodes




Kim Hetland This statement is all this section was
missing some updated
context

Kim Hetland Better description | Section updated
of what/who TS
feed is.

Kim Hetland Typo: Change to
...results seem to
be in line with...

Kim Hetland Spacing between Section updated
paragraphs is not

consistent with the
rest of the
document

Kim Hetland This should be The latest
updated to the guidance version
latest guidance is indeed 6.3
version




Kim Hetland

Kim Hetland

Kim Hetland

Kim Hetland

17-41

112

| assume ICS is
and abbreviation
for impact
categories. If that
is the case, it
should be
replaced with the
full wording.

Oxford comma
behind ...activity
data... is missing

Typo: Change to
...data shall
include all...

Consistent
formating and
maybe add a DOI
link so that it is
easier for the
reader to find
these references?

Done

not all references
have a DOI, |
added DOI when
possible,
otherwise a link to
the document






Annex 4 lllustrative implementation of the Data Needs Matrix from the perspective of a feed
company

By definition, the mandatory company-specific data are excluded from the implementation of the
Data Needs Matrix. The mandatory company-specific data are described in section 9.1 and the
four data points are

- The list of feed ingredients (Bill of Materials, BoM)
- The nutritional analysis data

- Energy consumption in feed mill operations

- Outbound transport to livestock farm

The typical processes for which the use of the Data Needs Matrix is required to determine whether
primary or secondary shall be used are therefore:

- Water consumption in the feed mill

- Feed ingredients production

- Inbound transport (delivery to the feed mill)

- Packaging production (for feeds delivered in bags)

Situation 1: process run by the company applying the PEFCR

Most of these processes are actually feed mill operations and are defined as company- specific
data, with the exception of water consumption in the feed mill, for which it is not mandatory to
use primary data

The next step is to check whether water consumption is a most relevant process or not. Since water
consumption in the feed mill is not a most relevant process, 2 options are therefore available

- Use primary data (company specific activity data for water consumption per tonne of feed

combined with default data for 1m3 of water in the country at stake)
- Use the default data provided in the PEFCR (0,13 m3 per tonne)

Situations 2 and 3

The situations 2 and 3 cover the processes not run by the company applying the feed PEFCR. For
a feed company, these processes are typically

- Feed ingredient production

- Inbound transport (to the feed mill)

- Packaging production



Situation 2

Situation 2 covers processes not run by the company applying the Feed PEFCR, but with access to
company-specific information. The next steps are then distinguished on the basis of the type of
information which is available. An example is provided below for the production of feed ingredients.

e Case #1: there is enough information available to use primary data: this
corresponds to the situation, 2, option 1 of the Data Needs Matrix

- For an unprocessed product: cradle to gate primary data should be used
according to rules for agricultural modelling
- Foraprocessed product

0 Primary data for cultivation may be combined with primary data for
processing (primary + primary). The primary data required for
processing are

Energy use (fuel and power)

Origin of feed ingredients to be processed
Auxiliary materials

Water use

Inbound transport (delivery to the feed mill)

0 Secondary data for cultivation may be combined with primary data
for processing (secondary + primary). The primary data required for
processing are the same as above. The secondary data for cultivation
are selected with the decision tree in section 9.6.

O The combination of primary data for cultivation and secondary data
for processing (primary + secondary) is not yet available since there
is no gate to gate data in the EC and GFLI databases. The GFLI
will consider the opportunity to develop such type of gate-to-gate

data



e Case #2: primary data is not available, but some information is however available
- Case #2 — a: the detailed location of the supplier company is available
(example: soybean meal from a crushing plant in Rotterdam). The following
decision tree applies

DEtaHEd, IocaFllogl Of( thz s:ppller > Feed Ingredientisin EC — 3y | Use country specific LCI from feed database and
R B ERENEID (EE HElEels feed database with use company specific activity data for transport to
means to feed mill is available as h :
y the feed mill

well) matching country

v n

Feed Ingredientisin GFLI » | Use country specific LCI from database and use
with matching country company specific activity data for transport to the

feed mill
nov

Feed Ingredientisin EC » | DNM situation 2 option 2: adapt energy mix and use
database for RER or ROW company specific activity data for transport to the

feed mill
noov

Feed Ingredient isin GFLI » | DNM situation 2 option 2: adapt energy mix and use

database for RER or ROW company specific activity data for transport to the
feed mill
nov
Feed ingredient not Use the product group average from the GFLI
availablein any database database as proxy

> DQR(Ter/Gr/P) + 1.5 and use company specific activity
data for transport to the feed mill




- Case #2 — b: the only information available is
0 The country of origin of the feed ingredient or
0 Whether the feed ingredient originates from the EU or not The

following decision tree applies:

Country of origin is known (not
possible to use company- specific
information for delivery to feed

mill)

—>

Feed Ingredient is in EC
feed database with
matching country

Use country specific LCI from EC feed database

\

vo

Feed Ingredient is in
GFLI with matching
country

Yo

Use country specific LCI from GFLI database

Feed Ingredient is in EC
database for RER or
ROW

v

DNM situation 2 option 2: adapt energy mix and re-
evaluate DQR (do not change default scenario for
transport)

Feed Ingredient is in
GFLI database for RER or
ROW

DNM situation 2 option 2: adapt energy mix and re-
evaluate DQR (do not change default scenario for
transport)

[

Feed ingredient not
available in any
database

Use the product group average from the GFLI
database as proxy
DQR(Ter/Gr/P) + 1.5 and use company specific
activity data for transport to the feed mill

Country of origin is unknown, but it
may be known if origin is from
within or outside of EU

Feed Ingredient is
available on EU/world
level in EC database

Use EU/world level LCI from EC database
DQR(Ter/Gr/P) + 1.0

Vo

Feed Ingredient is
available on EU/world
level in GFLI database

Use EU/world level LCI from GFLI database
DQR(Ter/Gr/P) + 1.0

vo

Feed Ingredient is
available in neither
database

Use the product group average from the GFLI
database as proxy
DQR(Ter/Gr/P) + 1.5 and use company specific
activity data for transport to the feed mill

Situation 3 (continuation of the example for feed ingredients)

The situation 3 covers processes not run by the company applying the Feed PEFCR and without
access to company-specific information. The next step is then to check whether the process at
stake is a most relevant process or not. Feed ingredients production is a most relevant process
meaning that we are in situation 3 option 1, according to which secondary data shall be used with
DQR =<3.0. The decision tree provided in section 9.6 on data gaps shall be used to determine which

data to use.



Annex 5 Limitations relative to the definition of the system boundaries

A comparative PEF study can be used for evaluation of alternative feed configurations. This could
support decisions in changing the feed composition to improve environmental performance. In this
context, a cradle to gate study may not necessarily be sufficient to capture all potential
consequences, as mentioned in section 3.6 on limitations.

There are two typical situations for which a cradle to gate feed PEF study is not sufficient to support
decisions in terms of modification of feed composition

- The nutritional value or composition of the feed changes in a way that affects the
production performance of food producing animals, (in other words, the nutritional
performance of the feed with the new composition is different)

- The chemical composition of the feed changes so that it affects the environmental
performance of the farming systems where the feed is consumed (including digestion and
manure management) or where the manure is applied.







Annex 6 Default activity data for inbound transport (distances and mode)

The transport modes and distances can be estimated using the following procedure. It is
assumed that the country of origin and the destination are known:

1. Determine if the origin is a point source or distributed:

a. A crop is grown throughout a cultivation area (origin = ‘distributed’), if only
data is known for the cultivation, the collection of the crops from farm should
also be estimated.

b. Processed materials are often created at only a single location (origin = ‘point’)

2. Determine if in the destination country a distribution step takes place:

a. |If a product is likely to be first shipped to a warehouse and then distributed to
multiple customers throughout a country, the destination type = ‘distributed’

b. If a single customer receives the entire shipment, this could be regarded as point

3. Estimate the transport distances for the distribution/distributed steps using the table
below, by looking up average internal transport distances of a country (listed as for
example NL — NL).

4. Estimate the transport distance from country of origin to country of use by looking up
average transport distance between the applicable countries: e.g. FR — NL (first the inland
transport needs to be determined in the country of origin, then the overseas transport and
then again inland transport in the country of destination)

5. Include the default transport LCls in your analysis, using the estimated transport distances
and correct the DQIls where relevant.

Country of crop production Country of processing

Y

Figure 19-1: Example of transport model where there is a distributed type origin and a point source
destination, this could for example apply to wheat from Ukraine delivered directly to a feed producer

in France.



The transport distances were estimated on the basis of the following sources:

Domestic distances based on transport mix from EuroStat (tkm travelled per mode for
domestic transport tasks).

Distance between EU countries based on country midpoint to midpoint, using
international transport mode mix from EuroStat

Distance between European countries and countries outside Europe based on
transoceanic freight distances using http://www.searates.com/reference/ portdistance/
Various literature sources and expert judgement for data gaps for internal transport in
Non-EU countries.

Table 26 : Default transport distances (all distances are in km single trip)

Destination Truck dist Train dist Barge dist Sea Ship dist
AR AR 410 80 10

AR DE 12158
AR ES 10869
AR IT 11716
AR NL 11738
AT AT 41 16 0

AT Cz 213 166 2 0
AT DE 256 378 55 0
AT HU 225 206 40 0
AT SK 277 250 28 0
AT UA 1585

AT UK 665 981 142 0
AU AU 400 100

AU BE 20651
AU DE 21027
AU DK 21430
AU IT 16636
AU NL 17826
BE AU 20651
BE BE 59 7 11

BE BG 677 217 222 1278
BE BR 10102
BE CA 6022
BE DE 184 116 178

BE FR 288 128 144

BE HU 670 614 118 0
BE LT 377 581 0 772




Destination Truck dist Train dist Barge dist Sea Ship dist

BE NL 72 40 104

BE PL 633 276 12 230
BE RO 517 341 267 853
BE RS 1859

BE UA 6516
BE UK 50 0 0 784
BG BE 677 217 222 1278
BG BG 43 19 0

BG DE 551 176 181 1040
BG ES 924 296 303 1745
BG FR 676 216 222 1276
BG GR 215 69 71 406
BG IT 555 178 182 1048
BG NL 677 217 222 1278
BG PT 1041 333 341 1965
BG RO 146 47 48 275
BR BE 10102
BR BR 867 477 101

BR DE 10100
BR ES 9189
BR IE 9300
BR IT 10036
BR NL 9684
BR PT 8469
BR UK 10024
CA BE 6022
CA CA 182 619 1019

CA DE 6319
CA ES 5750
CA IT 7730
CA NL 6079
CA PT 5425
CA UK 5965
CN CN 455 1005 136 455
CN DE 19754
CN NL 19113
Cz AT 213 166 2 0
Ccz CZ 89 16 0




Destination

Cz
Cz
Cz
Cz
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DK
DK
DK
DK
DK
DK
DK
DK
DK

DE
PL
PT
SK
AR
AT
AU
BE
BG
BR
CA
CN
cz
DE
DK
ES
FR
HU
NL
PA
PL
PT
RO
RS
SK
UA
UK
UR
USs
AU
DE
DK
FR
LT
LV
PT
UA

UK

Truck dist

285
256
1498
263

256

184
551

285
84
186
553
471
456
160
1200
412
644
400
1408
491
1752
321

186
66
282
350
138
389

97

Train dist

222
200
1167
237

378

116
176

222
18
121
360
203
418
101

185

419

264

443

209

121

124

539

844
62

Barge dist

2

2
13
27

55

178
181

182
539
249
80
154

627

207

50

312

182

151

Sea Ship dist

0
0
0
0
12158

21027

1040
10100
6319
19754

205
607

10100
153
707
660

352
11966
7266
21430
205

1053
716
865

2387

7295

1559



Destination Truck dist Train dist Barge dist Sea Ship dist

ES AR 10869
ES BG 924 296 303 1745
ES BR 9189
ES CA 5750
ES DE 553 360 539 607
ES ES 89 5 0

ES FR 178 78 95 662
ES PA 1200 9189
ES PT 122 7 0 351
ES RO 823 543 426 1358
ES UA 3392
ES UK 124 6 0 1992
ES us 8540
FR BE 288 128 144

FR BG 676 216 222 1276
FR DE 471 203 249

FR DK 282 124 151 1053
FR ES 178 78 95 662
FR FR 80 11 2

FR GR 395 173 212 1474
FR IT 228 100 122 849
FR NL 138 61 69 498
FR PL 309 135 165 1152
FR PT 236 103 126 879
FR RO 598 394 309 987
FR UA 3232
FR UK 199 87 107 742
GR BG 215 69 71 406
GR FR 395 173 212 1474
GR GR 40 0 0

GR IT 45 41 0 1027
GR RU 1607
HU AT 225 206 40 0
HU BE 670 614 118 0
HU DE 456 418 80 0
HU HU 58 7 0

HU IT 609 558 107 0
HU NL 670 613 118



Destination

HU
HU
HU
HU
HU

PL
PT
RO
SK
UK
ID
NL
BR
IE
IN
NL
PK
UK
us
IE
IN
NL
AR
AU
BG
BR
CA
FR
GR
HU
T
MD
MX
PA
RO
SK
UA
us
BE
DK
LT
DK

LV

Truck dist

413
1430
279
122
1028
400

58

28

168

555

228
45

609
99

200

1200
484
732

377

350
48
138
58

Train dist

379
1310
255
112
941

670

178

100
41
558

319
661

581

539
64

844

Barge dist

73

252
49
21
181

182

122

107

251
74

o O O O O

Sea Ship dist

0

o O O O

15794
9300

13000
1163
10900
441
5700
13000

11655
11716
16636
1048
10036
7730
849
1027

2479
10729
10036

799

2479
10174
772
716

865



Destination Truck dist Train dist Barge dist Sea Ship dist

MD IT 200 2479
MD MD 100

MD RO 527

MX IT 10729
MX MX 500

MY MY 104 105

MY NL 14975
NL AR 11738
NL AU 17826
NL BE 82 19 117

NL BG 677 217 222 1278
NL BR 9684
NL CA 6079
NL CN 19113
NL DE 160 101 154

NL FR 138 61 69 498
NL HU 670 613 118 0
NL ID 15794
NL IE 0 0 0 1163
NL IN 11655
NL MY 14975
NL NL 56 2 19

NL PA 1200 9684
NL PH 17811
NL PK 11275
NL PL 569 248 10 207
NL RO 517 341 267 852
NL SD 7439
NL SK 727 656 73 0
NL TH 16787
NL UA 6423
NL UK 44 684
NL UR 11628
NL us 6365
NL VN 16446
PA DE 1200 10100
PA ES 1200 9189
PA IT 1200 10036



Destination Truck dist Train dist Barge dist Sea Ship dist

PA NL 1200 9684
PA PA 350

PA PT 1200 8469
PA UK 1200 10024
PH NL 17811
PH PH 400

PK IE 10900
PK NL 11275
PK PK 1019

PL BE 633 276 12 230
PL CZ 256 200 2 0
PL DE 412 185 6 153
PL FR 309 135 165 1152
PL HU 413 379 73 0
PL NL 569 248 10 207
PL PL 64 29 0

PL RS 1302

PL UA 1150

PL UK 1036 463 15 385
PT BG 1041 333 341 1965
PT BR 8469
PT CA 5425
PT CzZ 1498 1167 13 0
PT DE 644 419 627 707
PT DK 389 62 0 2387
PT ES 122 7 0 351
PT FR 236 103 126 879
PT HU 1430 1310 252 0
PT PA 1200 8469
PT PT 61 9 0

PT RO 933 615 483 1540
PT UA 4847
PT UK 143 7 0 2302
PT us 8024
RO BE 517 341 267 853
RO BG 146 a7 48 275
RO DE 400 264 207 660
RO ES 823 543 426 1358



Destination Truck dist Train dist Barge dist Sea Ship dist

RO FR 598 394 309 987
RO HU 152 100 79 251
RO IT 484 319 251 799
RO MD 527

RO NL 517 341 267 852
RO PT 933 615 483 1540
RO RO 56 34 11

RO UK 719 474 372 1186
RS BE 1859

RS DE 1408

RS PL 1302

RS RS 150

RS UK 2632

RU GR 1607
RU RU 800 500

SD NL 7439
SD SD 405 179

SE SE 92 39 0

SK AT 277 250 28 0
SK CZ 263 237 27 0
SK DE 491 443 50 0
SK HU 122 112 21 0
SK IT 732 661 74 0
SK NL 727 656 73 0
SK SK 39 7 0

SK UK 1113 1005 112 0
™ NL 16787
T™H TH 307

UA AT 1585

UA BE 6516
UA DE 1752

UA DK 7295
UA ES 3392
UA FR 3232
UA IT 2479
UA NL 6423
UA PL 1150

UA PT 4847




Destination Truck dist Train dist Barge dist Sea Ship dist

UA UA 285

UA UK 6439
UK AT 665 981 142 0
UK BE 50 0 0 784
UK BR 10024
UK CA 5965
UK DE 321 209 312 352
UK DK 97 5 0 1559
UK ES 124 6 0 1992
UK FR 199 87 107 742
UK HU 1028 941 181 0
UK IE 28 441
UK NL 44 684
UK PA 1200 10024
UK PL 1036 463 15 385
UK PT 143 7 0 2302
UK RO 719 474 372 1186
UK RS 2632

UK SK 1113 1005 112 0
UK UA 6439
UK UK 84 11 0

UK us 8806
UR DE 11966
UR NL 11628
UR UR 350

us DE 7266
us ES 8540
us IE 5700
us IT 10174
us NL 6365
us PT 8024
us UK 8806
us us 182 619 1019

VN NL 16446
VN VN 583
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Annex 7 Representative product

The choices and assumptions underlying the composition and the assessment of the
representative product are the following:

1. Composition of the representative product

The composition of the representative product has been determined using statistics for
consumption of feed ingredients in Europe (Table 27). It is based on a five- year average
(2009-2013) in order to limit the impact of variations linked to price fluctuations and availability
of ingredients for the European market. The majority of the information comes from EU

statistics, FEFAC and other statistics from European

associations. Table 27 gives an overview of the sources and additional assumptions to generate
the required data. The micro ingredients composition is determined through the expertise of the
members of the Technical Secretariat. Soybean

protein concentrate was used as proxy ingredient for the category ‘other.’ This feed ingredient is
used in some specific feed formulations, but was not yet present in the representative product. In
addition, it is known that soybean protein concentrate has a relatively high environmental impact,
thus using this ingredient provides a conservative or worst case estimate for the category others.

Table 27: Composition of the representative product (domestic or imported refers to the place of
processing, not necessarily to cultivation).

5 year average

Feed ingredient volume

1. total cereals 73,290 48%

common wheat 22,578 15%

barley 18,119 12%

durum wheat 137 0.1% [Wheat taken as proxy

maize 22,144 15%

rye 1,393 1%

sorghum 344 0.2%

oats 2,644 2%

triticale 4,078 3%

other cereals 1,853 1% |Group 1. average taken as proxy
2. tapioca 215 0.1%

3. total coproducts of the 22,733 15.0%

food and fuel industries

domestic wheat bran from 1,257 0.8%

wet milling

domestic wheat feed from 390 0.3% [assumption: 70% to compound
wet milling feed
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5 year average
Feed ingredient volume % Comment

wheat bran from flour milling 6,450 4.3% jassumption: no export, no import
(low value product related to
transportation costs)

wheat middlings from flour 2,150 [1.4%

milling

domestic DDGS from wheat 1,037 0.7%

domestic DDGS from barley 142 10.1%

domestic DDGS from maize 946 0.6%

domestic DDGS from rye 200 0.1%

domestic DDGS from triticale 100 0.1%

imported DDGS from corn 498 0.3%

imported Corn Gluten Feed 771 0.5%

domestic maize germ from 533 0.4%

wet milling

domestic maize gluten feed 933 0.6%

from wet milling

domestic maize gluten meal 85 10.1% assumption: 100% to compound

from wet milling feed

domestic maize bran from 54 10.0% assumption: 100% to compound

maize dry milling feed

protamylasse from potato 187 10.1% assumption: 70% to compound

starch production feed

domestic molasses from 972 0.6%

sugar beet

imported molasses 918 0.6%

domestic dried pulp from 1,831 11.2% assumption: 50% to compound

sugar beet feed

imported dried beet pulp 398 0.3% assumption: 60% of EU imports
going to compound feed

imported citrus pulp 380 0.3% assumption: 50% of EU import
going to compound feed

former foodstuffs 2,500 |1.7%

4. vegetable oils 972 0.6%

palm oil 364 0.24% jassumed 37.5% of vegetable oils

rapeseed oil 364 0.24% |assumed 37.5% of vegetable oils

palm oil fatty acids 121 0.08% |assumed 12.5% of vegetable oils

rapeseed soap stock 121 0.08% |assumed 12.5% of vegetable oils

5. total oilseed meals 41,752 27.6%

groundnut meal 38 0.02%

imported soya meal 15,911 1%



Feed ingredient

domestic soya meal
domestic rapeseed meal
imported sunflower meal
domestic sunflower meal
domestic cotton meal
imported copra meal
imported palm kernel meal
domestic linseed meal
domestic maize meal

6. total products of animal
origin
animal fat

imported fish meal (marine
meal)

domestic fish meal (marine
meal)

fish oil (marine oil)
PAPs

whey powder

milk powder

7. dried forages (alfalfa)
8. pulses

9. minerals, additives,
vitamins

L-Lysine HCI
DL-Methionine
L-Threonine
L-Tryptophan

Calcium carbonate

Mono calcium phosphate
Sodium chloride

Sodium carbonate
Phytase

Trace elements premix

vitamin premix

5 year average

volume

7,986
10,346
2,207
2,641
143

16
1,950
259
256
2,848

550
437

349

275
30
905
302
2,122
1,909
5,366

% Comment

5%
7%
1%
2%
0.09%
0.01%
1%
0.17%
0.17%
1.9%

0.36%
0.29%

0.23%

0.18%
0.02%
0.60%
0.20%
1.4%
1.3%
3.6%

0.30%
0.05%
0.10%
0.01%
1.47%
0.23%
0.31%
0.01%
0.01%
0.78%

0.28%

consists of 0.11% metal minerals
(water excluded) of which 24.4%
ZnO, 48.3% ZnS0O4, 27.3%
CuS0O4




5 year average

Feed ingredient
10. other
11. total

volume % Comment
982 1.3%
151,148 ‘ 100%

Table 28 : Main assumptions and data sources used for the composition of the representative

product (2009-2013).

Ingredient

Cereals

Tapioca

Wheat bran from
EU wet milling

Wheat feed from
EU wet milling

Wheat bran from

EU flour milling
Wheat  middlings
from EU  flour
milling

DDGS from EU
bioethanol

Source

FEFAC internal statistics for total
cereal consumption by compound
feed industry.

DG AGRI cereal balance sheet for
cereals mix used for feed in Europe.

FEFAC internal statistics

Derived from quantity of wheat used
for starch production, source: Starch
Europe

Amount of bran derived from mass
balance for wheat starch production
process: (van Zeist et al., 2012c)

Quantity of wheat used for starch
production, source Starch Europe

Mass balance for starch production
process: (van Zeist et al., 2012d)

Quantity of wheat processed for flour
milling and mass balance ratios,
source European Flour Millers

Quantity of wheat processed for flour
milling and mass balance ratios,
source: European Flour Millers

Quantity of cereals processed into
bioethanol: DG AGRI cereal balance
sheet

ratios: IFPRI

Co-products report

October 2011

Main assumptions

Same cereal mix for compound feed
industry and home mixing

100% of Tapioca is used as feed in
EU

100 % to compound feed (expert
judgement)

not
in

Exports and imports are
considered (low-value product
relation to transport costs)

70 % to compound feed (expert
judgement)

100 % to compound feed (expert
judgement)

not
in

Exports and imports are
considered (low-value product
relation to transport costs)

100 % to compound feed (expert
judgement)

not
in

Exports and imports are
considered (low-value product
relation to transport costs)

70% to compound feed (expert
judgement)




Imported DDGS Global Trade Information Services, [100% from corn
http://www.gtis.com/
100% from the US (simplification, US
represents 75% of imports. (Vietnam
is the number 2 supplier representing
less than 10% but no LCI data are
available )

100% to compound feed (logistics is
difficult to manage for farmers)

Imported corn |Global Trade Information Services, [100% from corn
gluten feed http://www.gtis.com/
100% from the US (simplification, US
represents 75% of imports) (China is
the number 2 supplier representing
less than 10% but no LCI data are
available )

100% to compound feed (logistics is
difficult to manage for farmers)

2. Average compound feed production process

Most of the compound feed consists of pellets and is being delivered at farm by bulk road transport.
As a conservative approach it was assumed that 100% is pelletized.

3. Dutch data for feed milling are assumed to be representative

The Agri-footprint database was used to assess the energy consumption in feed mills. The data
available in Agri-footprint refer to average feed milling in the Netherlands, which has been used as
a proxy for the average EU energy consumption in feed mills. This assumption only applies to
energy, consumption, since the EU average mix was assumed for production of electricity (see
next section). A comparison with data from France showed that using Dutch values is a
conservative approach.

4. Electricity and fuel use at feed mill and processing of raw materials
The average European compound feed is produced at thousands of feed mills located over 28 EU
countries. In this screening study we used the average environmental impact of electricity and fuel
production in EU instead of deriving specific energy production mixes on the basis of the weighted
average of production taking into account national energy mixes.

5. Assumptions regarding the transport modality mix in Europe

Feed ingredients are bulk materials and provided preferably by the cheapest transport means. If
transport over water is possible and logistically efficient this is used as much



as possible. The same argument holds for transport by rail. However, we do not have specific
information available on transport means used for feed in Europe, so we assumed that the average
breakdown of transport means for transport of agricultural products in Europe is valid. We expect
this to give an overestimation of the share of transport by truck at the cost of transport by rail and
water.

6. Assumptions regarding transport distances in Europe.

We modelled the average transport distances in Europe related to compound feed production and
delivery to the farm separately from the specific product flows. We used for the screening a
simplified model where per feed material two transportation steps take place (one transport from
the producer of the feed ingredient to the feed mill, and a transport step from feed mill to farm). The
average EU distance per transport modality for agricultural products is assumed for the transport
from ingredient producer to feed mill. For the final step from the feed mill to the farm we assumed
150 km of transport by truck. This working method is rather crude but easily repeatable, which is
seen as conditional for potential updating of the benchmark. Transport further upstream from the
feed ingredient producer is assumed to be included in the background datasets.

Table 29 : Transport distance assumptions

Processing (| Feed

Crop!] processing . Feedmill [ farm

Truck 150 tkm 150 tkm 150 tkm
Inland water way 500 tkm 500 tkm
Train 268 tkm 268 tkm
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Annex 8 Sampling procedure

In some cases, a sampling procedure is needed by the applicant of the PEFCR in order to limit the
data collection only to a representative sample of plants/farms etc. Examples of cases when the
sampling procedure may be needed are in case multiple production sites are involved in the
production of the same SKU. E.g., in case the same raw material/ input material comes from multiple
sites or in case the same process is outsourced to more than one subcontractor/supplier.

There exist different procedures to derive a representative sample. For PEFCRs a stratified sample
shall be used, i.e. one that ensures that sub-populations (strata) of a given population are each
adequately represented within the whole sample of a research study. With this type of sampling, it
is guaranteed that subjects from each sub-population are included in the final sample, whereas
simple random sampling does not ensure that sub-populations are represented equally or
proportionately within the sample.

Using a stratified sample will always achieve greater precision than a simple random sample,
provided that the sub-populations have been chosen so that the items of the same sub-
population are as similar as possible in terms of the characteristics of

interest. In addition, a stratified sample guarantees better coverage of the population. The
researcher has control over the sub-populations that are included in the sample, whereas simple
random sampling does not guarantee that sub-populations (strata) of a given population are
each adequately represented within the final sample. However, one main disadvantage of
stratified sampling is that it can be difficult to identify appropriate sub-populations for a
population.

The following procedure shall be applied in order to select a representative sample as a
stratified sample:

1) Define the population

2) Define homogenous sub-populations (stratification)

3) Define the sub-samples at sub-population level

4) Define the sample for the population starting from the definition of sub-samples at sub-

population level.
1. How to define homogenous sub-populations (stratification)
Stratification is the process of dividing members of the population into homogeneous subgroups

(sub-populations) before sampling. The sub-populations should be mutually exclusive: every
element in the population shall be assigned to only one sub-population.
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Aspects at least to be taken into consideration in the identification of the sub-populations:

- Geographical distribution of sites
- Technologies/farming practices involved
- Production capacity of the companies/sites taken into consideration

The number of sub-populations may be identified as:

Nsp = 1 «xC
p=9 [Equation 1]

O Nsp: number of sub-populations

O g : number of countries in which the sites/plants/farms are located
0 t: number of technologies/farming practices

O c¢: number of classes of capacity of companies

In case additional aspects are taken into account, the number of sub-populations is calculated
using the formula just provided and multiplying the result with the numbers of classes identified for
each additional aspect (e.g., those sites which have an environmental management or reporting
systems in place).

Example 1
Identify the number of sub-populations for the following population:

350 farmers located in the same region in Spain, all the farmers have more or less the same annual
production and are characterized by the same harvestings techniques.

In this case:
e g=1:all the farmers are located in the same country
e t=1:all the framers are using the same harvesting techniques
e c=1:the capacity of the companies is almost the same (i.e. have the same annual
production)

Nsp=gs+txc=1x1x+x1=1

Only one sub-population may be identified that coincides with the population.

Example 2

350 farmers are distributed in three different countries (100 in Spain, 200 in France and 50 in
Germany). There are two different harvesting techniques that are used that differ in a relevant
way (Spain: 70 technique A, 30 technique B; France: 100 technique A, 100 technique B;

Germany: 50 technique A). The capacity of the
farmers in term of annual production varies between 10000t and 100000t. According
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to expert judgement/relevant literature, it has been estimated that farmers with an annual
production lower than 50000t are completely different in terms of efficiency compared to the
farmers with an annual production higher than 50000t. Two classes of companies are defined
based on the annual production: class 1 if production is lower than 50000 and class 2 if
production if higher than 50000. (Spain: 80 class 1, 20 class

2; France: 50 class 1, 150 class 2; Germany: 50 class 1). In with a link to are included the details
about the population.

Identification of the sub-population In the table below.

Sub- Country Technology Capacity

population
1 Spain Technique A - Class 1 50
2 Spain o Technique A Class 2 20
3 Spain Technique B o Class 1 30
4 Spain Technique B Class 2 0
5 France Technique A Class 1 20
6 France Technique A 100 Class 2 80
7 France 200 Technique B - Class 1 30
8 France Technique B Class 2 70
9 Germany Technique A Class 1 50
10 Germany Technique A %0 Class 2
11 Germany 20 Technique B Class 1
12 Germany Technique B 0 Class 2

In this case:

e g=3: three countries
e =2 : two different harvesting techniques are identified
e c=2:two classes of production are identified

Nsp=g+«t+c=3+x2+x2=12
It is possible to identify maximum 12 sub-populations that are summarized in the table below:
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Summary of the sub-population In the table below.

Sub-population Country

Technology

Capacity

Number of
companies in
the sub-

Spain
Spain
Spain
Spain
France
France
France

France

© oo N o g b~ WO N -

Germany

N
o

Germany

—
—

Germany

-
N

Germany

2. How to define sub-sample size at sub-population level

Technique A
Technique A
Technique B
Technique B
Technique A
Technique A
Technique B
Technique B
Technique A
Technique A
Technique B
Technique B

Class 1
Class 2
Class 1
Class 2
Class 1
Class 2
Class 1
Class 2
Class 1
Class 2
Class 1
Class 2

population
50
20
30

20
80
30
70
50

Once the sub-populations have been identified, for each sub-population the size of sample shall
be calculated (the sub-sample size) based on the number of sites/farms/ plants involved in the sub-

population

The required sub-sample size shall be calculated using the square root of the sub- population size.

ngs =\ngp

O ngg: required sub-sample size

O ngp: sub-population size
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Example

Example — how to calculate the number of companies in each sub-sample.

Sub-
population

© 0 N o g B~ WO N -

_
- O

12

Country

Spain
Spain
Spain
Spain
France
France
France
France
Germany
Germany
Germany

Germany

Number  of  ompanios n
Technology in the sub- the sample

population (ssggﬁz'gg]’f
Technique A Class 1 50 7
Technique A Class 2 20 5
Technique B Class 1 30 6
Technique B Class 2 0 0
Technique A Class 1 20 5
Technique A Class 2 80 9
Technique B Class 1 30 6
Technique B Class 2 70 8
Technique A Class 1 50 7
Technique A Class 2 0
Technique B Class 1 0
Technique B Class 2 0

3. How to define the sample for the population

The representative sample of the population corresponds to the sum of the sub-samples at sub-

population level.

4. What to do in case rounding is necessary

In case rounding is necessary, the general rule used in mathematics shall be applied:
e Ifthe number you are rounding is followed by 5, 6, 7, 8, or 9, round the number up.
e [fthe number you are rounding is followed by 0, 1, 2, 3, or 4, round the number down.

Annex 9 Key changes in PEFCR update
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Table 30 : Key changes in PEFCR

5.

Introduction

7. PEFCR scope

Chapter

7.1 Product classification

7.2 Representative product

7.3 Functional unit and reference flow
7.4 System boundary

7.5 EF impact assessment

7.6 Limitations
7.6.1 Assumptions

9. Life cycle inventory

9.1 List of mandatory company-
specific data

9.2 List of processes expected to run
by the company

9.3 Data gaps

9.4 Data quality requirements

9.5 Data needs matrix (DNM)

9.6 Which datasets to use?

9.7 How to calculate the average DQR
of the study

9.8 Allocation rules

9.9 Electricity modelling

9.10 Climate change modelling

9.11 End of life modelling for
packaging materials

Changes

Update of EF method

9.3 Possible update data gaps based on
new dataset

9.4 data quality of i) the company-specific
activity data and ii) the company-specific
direct elementary flows (i.e. emission data)
to be assessed separately

9.5 Slight update (simplification) of DNM
9.6 update based on new EF dataset

9.7 to include tox categories now
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11. PEF results Update based on outcomes RP
= 11.1 Representative product
= 11.2 PEF Profile
= 11.3 Additional technical information
= 11.4 Additional environmental
information

13. References

Table 31 : Results change between EF 2.0 and EF 3.1

Impact category EF 2.0 EF 3.1 Difference Reason(s) of change
results results

Climate change 1.02E+03 1.02E+03  -0.1% Updated energy and peat
modellin

Particulate Matter 7.31E-05 6.90E-05 -5.5% Improved modelling ammonia
emissions, higher NUE

Eutrophication, 1.82E-01 1.66E-01 -9.0% Reduced use of phosphorus
freshwater

Human toxicity, 2.82E-05 2.45E-07 -99.1% Different emission factors in EF

cancer 3.0 method. More detailed
modelling of chromium
emissions

lonising radiation, 4.08E+01 3.09E+01 -24.1% Related to electricity use
human health

Ozone depletion 8.14E-07 2.05E-06 151.3% Due to Agribalyse processes
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Resource use, 5.60E+03  4.59E+03 -18.1%

fossils

Update energy model; different
energy datasets

Water use 1.77E+03 1.51E+03 -14.8% Different wastewater treatment
process

152



