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Executive Summary 
 
Each year, a significant amount of food is lost at the primary production stage. This 
has negative impacts on the society, contributing to food insecurity, depleting 
natural resources, generating avoidable greenhouse gas (GHG) emissions and 
creating pressure on land and water. 

The FOLOU project aims to set up all the necessary mechanisms to: (i) Measure and 
estimate food losses, (ii) Monitor and report food losses, and (iii) Assess the 
magnitude and impact of food losses. 

Currently, there is limited data availability on food losses due to its complexity and 
costs, but also because of the lack of common definitions, measurement 
methodologies and scarce policy regulations to prevent and reduce food losses.  

To obtain Food Loss data is crucial to tackle this phenomenon, and so a monitoring 
system is needed to measure the baseline situation and provide an integrated view 
of the efficiency and effectiveness with which the agrifood chain.  

One of the objectives of the project is to create a robust and harmonised framework 
for the National and European Food Loss Registry, with the aim to monitor and 
collect data on food losses at regional, national and European levels in order to 
understand and analyse what amount, why and where food losses occur. 

Having this information enables public administrations to (i) Dimension the part 
that food losses represent along the food supply chain, (ii) Establish an evidence-
based policy to undertake correct strategic choices and make the progress 
measurable, and (iii) Enables farmers to develop and further deploy prevention and 
reduction actions accordingly. 

The present document explains the structure and design of the National and 
European Food Loss Registry, closely linked to the Waste Framework Directive and 
the Delegated Decision 2019/1597, and details the requisites of the system.  

The annual data on the total amount of Food Loss obtained is homogeneous and 
comparable among the different Member States’ territories, by using: NACE and 
CPA codes for identifying food types, and NUTS codes for identifying territorial 
levels. 

The National/Regional Food Loss Registry is intended to be used together with a 
FLW regulation that obliges farmers to provide data, and thus it should be 
integrated into the existing annual agrarian declarations of each territory that 
contain all farm data by farm owners. 

It stores data on food losses at farm-level, following the quantification methodology 
developed in FOLOU. Farm-level data is then aggregated at territorial scale and 
later integrated into the broader European Food Loss Registry (E-FLR), considering 
the needs and expectations of the EU Platform of Food Waste and Losses. 

The FOLOU Food Loss registry might evolve together with the developments and 
outputs of the project, and adapted to the experiences and feedback received.   
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Introduction 
 
Data on the extent of Food Loss and its destinations in primary production are 
currently scarce in the EU. The reasons include a lack of a common definition and 
available measurements in this sector, as well as a lack of mandatory requirements 
for reporting on Food Loss generation by agri-food businesses at an individual level.  

Research plays an essential role in filling this knowledge gap to support decision-
makers in adopting strategies for more sustainable food use, to innovate in 
technology and practices aimed at food loss and waste reduction, and to raise 
awareness about its role in our societies. However, without mandatory reporting 
systems at EU, national and regional levels, businesses and organisations will have 
no incentive to act upon Food Loss reduction, with the subsequent consequences 
in terms of emissions and inefficient use of resources. 

One of the objectives of the FOLOU project consortium is to create the first 
homogenised and consensual framework for the future National and European 
Food Losses Registry. The main purpose of the registry is to obtain data on food 
losses across the EU to understand and analyse what amount, why and where food 
losses occur. The main target groups for the implementation of the registry are 
farmers and public administrations and governments, although it will also be 
available to the scientific community, field experts and people concerned on the 
topic. Furthermore, it has been designed to collect and analyse data targeting Food 
Loss and from other similar registries presently in place. 

This document describes the system prerequisites that are evolving in parallel with 
the Food Loss definition and measurement methodology. This parallel 
development is key for creating an efficient, effective, easy to manage and single 
coherent system for measuring, collecting, storing and analysing food losses data 
across different agricultural sectors and food categories (i.e. vegetable crops, fruit 
crops, meat, fish, milk, eggs).  

The tool indeed provides for a differentiation of the quantification method based 
on the specific characteristics of the food products, taking into consideration the 
harvesting (or catching, slaughtering, milking, egging) time, the production 
system, the specific production and post-production features.  

The design and structure of the National and European Food Losses Registry is 
explained in this document. The information collected by the National Registries 
will build up the European Food Losses Registry. 

The National and European Food Losses Registry is closely linked to the Waste 
Framework Directive and the Delegated Decision 2019/1597 (regards the common 
methodology and minimum quality requirements for the uniform measurement 
of levels of food waste). This enables the future registry to:  

- Provide reliable and comparable data on food losses by the EU primary 
sector and other relevant stakeholders.  

- Support efforts of the primary production sector to monitor and reduce food 
losses.  
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- Contribute to transparency and public participation in policy decision-
makings.  

The registry is needed to collect robust, harmonised and comprehensive data on 
Food Loss in the EU in order to acquire knowledge and understanding of the root 
causes behind food losses in primary production. Having all this information about 
the quantity, causes and management, prevention and reduction actions can be 
developed. 

Finally, it should be considered that the registry structure has been reviewed by the 
Consortium partners involved and external experts, and was further improved 
based on the feedback received, especially from those stakeholders who already 
have FLW monitoring systems and current scientific studies on the topic. 
Furthermore, it will be further tested and validated for and with farmers and 
collaborators within the WP4 project case studies in Belgium, Catalonia, Italy, 
Ireland, the Netherlands and Norway.  

 

 

 

The registry system is available in a private repository on GitHub, a platform that 
facilitates collaboration and access to the source code. If any public 
administration is interested in accessing the code, they can request access 
through our project email (folou@uvic.cat), and we will be keen on providing it. 

 

  

mailto:folou@uvic.cat
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1. Objectives 
 
A monitoring system is needed to measure the baseline situation and to track the 
progress towards achieving the goals over time. It is essential to assess the outreach 
effectiveness and efficiency of the actions and to identify elements of success and 
obstacles, which can ultimately prove very useful in the development and 
implementation of future actions. 

This system enables not only to monitor progress and success systematically that 
analyses how the action is progressing, but also to identify opportunities for 
improvement.  

In the case of Food Loss (FL), monitoring and reporting its total amount could 
provide an integrated view of the efficiency and effectiveness with which the 
agrifood chain deals with food commodities, the extent to which and the 
assessment of what food losses still occur in the primary production sector. 

Therefore, the main objective of the FOLOU registry is to obtain and collect data 
on FL across the EU in order to understand and analyse what amount, why and 
where food losses occur. Having this information enables public administrations to: 

• Dimension the part that food losses represent along the food supply chain. 

• Establish an evidence-based policy, in order to undertake correct strategic 
choices and make the progress measurable. 

• Acquire knowledge and understanding of the root causes behind food 
losses, enabling farmers to develop and further deploy prevention and 
reduction actions accordingly. 

The main target groups of the registry system implementation are farmers and 
public administrations. For farmers, it is useful to obtain up-to-date information 
about the current situation of their crops, fisheries or livestock and raise awareness 
on the amount and causes of losses, helping to understand and empower them to 
take action.  

In addition, it is intended to enable national and European public administrations 
to have a better overview of what is happening in their territories and to enable 
them to better analyse and compare the data collected.  

It should be considered that the targeted public administrations are those with 
legislative and regulatory competences in this area, as the registry is intended to 
be used together with a national/regional FLW regulations that oblige farmers to 
provide data. Thus, the registry should be integrated into the existing annual 
agrarian declarations of each territory (e.g., DUN in Catalonia) that contain all farm 
data by farm owners, expecting that this will support decision making in the policy 
cycle. For this reason, the main targeted scale is the national level, although in most 
cases it will indeed be possible to also apply the registry at a regional level. 

To enhance its implementation and use for both farmers and EU public 
administrations, the registry system is aligned with the Waste Framework Directive 
and the Delegated Decision 2019/1597 and is developed to: 

https://agricultura.gencat.cat/ca/ambits/desenvolupament-rural/declaracio-unica-agraria/index.html#googtrans(ca|en)
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- Provide reliable and comparable data on food losses across different 
commodities and countries by the EU primary sector and other relevant 
stakeholders.  

- Support and facilitate efforts of the primary production sector to monitor 
and reduce food losses.  

- Contribute to transparency on the performance of the agri-food sector, 
awareness raising by private and public sector actors, and public 
participation in policy decision-makings. 

Moreover, the registry is also aligned with the Regulation (EU) 2022/2379, also 
referred to as the SAIO regulation, which establishes a modernized framework for 
collecting agricultural statistics within the European Union. This is a significant step 
forward, aiming to harmonise, update, and ensure the quality of statistical data 
regarding agricultural input and output. Specifically, it includes the differentiation 
of the data collection on the agricultural surface sown and cultivated, and on 
harvested production. Thus, is evident the real need of this registry at regional, 
national and EU level to facilitate the Member State’s compliance with the new 
reporting obligations.  

To achieve these objectives, some steps need to be taken, which are detailed as 
follows: 

1. Map European, national and regional FLW monitoring initiatives. 

2. Collect information about current FLW data and registries to be informed 
about what has been already developed and implement it into the registry. 

3. Contact those initiatives and identify areas of work and opportunities for 
potential collaboration that are relevant to the project. 

4. Recognise possible constraints and reluctance in obtaining FL data directly 
from farmers to facilitate measurement and collection in the current registry. 

5. Identify the current legislation to create a solid framework for the registry, as 
well as potential opportunities to create new legislation or directives. 

6. Examine how data is publicly shared and available in a transparent format 
for official EU data collections used by European public administrations and 
users, while incentivising data provision as well as information at individual 
level is kept either anonymised or presented as sectoral data. 

All these steps have been carried out for the creation and development of the 
registry system, as shown and described in the following sections. The document 
is structured according to the system software’s performance and infrastructure, 
considering the actions needed to accomplish the objectives. 

 

  



 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). 
Neither the European Union nor the granting authority can be held responsible for them. 

Page 11 of 56 

2. Methodology 
 
To achieve the objectives mentioned in the section above, the registry has to 
consider the challenges for its implementation in the Member States’ territories, as 
well as it should be aligned with the current legislation and the FL definition and 
methodology developed by FOLOU.  

Moreover, and as the JRC showed in their study, there is much of a challenge to 
draw up a picture of current food loss in supply chains in terms of method and 
access to data, not to mention monitoring. Therefore, taking this information into 
consideration, the methodology has been divided into the following 4 actions: 

1. Develop a coding system to collect data that permits all territories of the 
Member States to compare harmonised data. 

2. Publicly share data to involve its implementation with both farmers and 
public administrations, incentivising data provision as well as information at 
individual level is kept either anonymised or presented as sectoral data. 

3. Create a visual attractive interface to facilitate its use and comprehension, 
with specific sections and suitable to all food commodity groups. 

4. Post learning materials in paper and/or video explaining how to use the 
registry for the different actors involved in the data collection and analysis, 
once the registry system is created and delivered. 

The current document indicates the procedure to collect and fill data, as well as the 
justification of the variables chosen and how to integrate the national FL registry 
into the broader European FL registry. Furthermore, it has been developed to be 
visionary and adaptable not only to the duration of the project but also to FL 
changes that may occur in the future. 

Despite the methodological and legislative limitations that enters into collective 
agreements regarding monitoring, this FL registry has the intention and potential 
to become a widespread tool for all the actors involved in the future. 

 

2.1. What FOLOU’s registry will implement 

The registry has been designed according to the different characteristics and 
realities of the European territories and their Member States. Moreover, the registry 
has also considered the JRC technical reports on FW accounting and how to 
improve its data coverage and comparability in accounting across the EU, adapting 
all the suggestions to the FL phenomena and incorporating them into the registry. 

The structure of the software is aimed at facilitating the access for users to obtain 
harmonised and comparable data, which will be the basis for coherent joint 
strategies. Therefore, for the registry system it has been established and 
implemented that: 

https://publications.jrc.ec.europa.eu/repository/handle/JRC118276
https://publications.jrc.ec.europa.eu/repository/handle/JRC109202
https://publications.jrc.ec.europa.eu/repository/handle/JRC118985


 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). 
Neither the European Union nor the granting authority can be held responsible for them. 

Page 12 of 56 

- The frequency and timing of data collection varies depending on the food 
products, campaigns and farm characteristics. However, the reporting of 
official data is annual, for each calendar year.  

- The data is collected according to what is being detailed in the FL 
quantification manual, considering either quantitative approaches as 
weighing and innovative technologies, or qualitative approaches resulting 
from estimates, interviews, questionnaires and other sources. 

- The NACE and CPA codes are used to homogenise and compare all the 
data from food commodities across EU countries and relevant stakeholders, 
as well as the EU NUTS codes for the different territories. Moreover, the codes 
have their international homonyms and tables that permit their 
extrapolation for non-EU countries, if necessary. 

With these implementations, the registry aims to be an easy tool to monitor FL 
data useful for both farmers and public administrations that want to 
understand and analyse the current situation in the primary production. 

 

2.2. Rationale beyond the decisions taken 

The registry is created for farmers and public administrations to analyse and 
understand the current situation of the different food commodities by collecting 
up-to-date robust data on FL across the EU. Apart from having an overview of the 
EU territories and dimension the part that represents along the food supply chain, 
it will help on raising awareness on the amount and root causes behind the food 
losses in the primary production as well as to support decision-making. 

The main purpose of developing the registry is to provide public administrations 
with a useful tool to help them cope with the FL phenomenon by monitoring 
the performance of their farming systems. Moreover, collecting FL data enables 
farmers to develop and deploy prevention and reduction actions accordingly 
and so engaging them to use the tool. 

It should be noted that the primary sector may be reluctant to this additional 
workload, due to what they consider a current bureaucratic and administrative 
overexertion that harms its viability. Furthermore, they feel to be perceived as the 
main generators of these losses and so that this information needs to be hidden, 
whereas they are the most negatively affected by investing in time, effort, resources 
and money that are not returned. 

Thus, the tool has been conceived and designed to easily navigate and obtain 
information by: 

✓ Having minimum variables to be filled in, 

✓ Optimising the amount of data that can be obtained through automatic 
calculations, 

✓ Using universal and common coding and 

✓ Facilitating the visualisation of the results through summary graphs.  
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Moreover, as it is intended to integrate this FL registry into the existing annual 
agrarian declarations of each territory, it will use as much of the data currently 
available from these declarations as possible. 

In this sense, learning materials will be created in the FOLOU’s Learning Centre for 
both targeted key stakeholders to explain not only the technical functioning of the 
registry and how to use it, but also to inform about the need to create this type of 
database and to encourage the participation of the primary sector in the collection 
of this type of data. It should be noted that the materials will also consider the need 
to guide people with a lack of skills in using digital tools.  

Therefore, one of the key messages will be to highlight the importance of 
monitoring to track the effectiveness and efficiency of the actions over time, and to 
stress precisely that this measurement and monitoring will not represent a new 
form of overloading them and so to identify opportunities for improvement. 
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3. Starting point: Food Loss definition and 
methodology 

 
The essential elements to consider for FL accounting are related to having a clear 
and consensual definition, well-established system boundaries, and an harmonised 
methodology to collect data.  

According to the definitional framework document developed along the FOLOU 
project, Food Loss is defined as “… any harvest-mature plant, animal or living being 
(including inedible parts) that is not successfully harvested, as well as food 
removed from the supply chain during post-harvest phase that does not become 
animal feed, by-product or food waste”. 

The definition is represented in the Figure 1 below, also considering the current 
legislation, the system boundaries in the food supply chain, the primary production 
stages and the different food products. 

 
Figure 1. FOLOU definitional framework. 

The basis of the actual registry system is the definitional framework and the 
quantification manual (D4.1, in a second draft version), using direct measurements 
as the main quantification method. In the methodology there are regarded 
different methods of measurements such as direct weighing, the use of new 
technologies (cameras, drones…) in consonance with the results from the 
innovative tools developed by WP3, and qualitative data such as questionnaires 
and interviews.  

All these approaches both quantitative and qualitative are considered in the 
registry system, which will be adapted according to the developments within the 
project. 

Finally, the registry differentiates by commodity group, as the data collection 
requirements and specifications vary. This is also confirmed by previous studies, 
such as the Global Farm Loss Tool, the WWF Hidden Waste report and the FAO 
Food Loss App. 

  

https://www.folou.eu/wp-content/uploads/2024/11/D3.1_Folou_Final.pdf
https://www.globalfarmlosstool.org/
https://www.wwf.org.uk/sites/default/files/2023-05/Hidden-Waste-%20Report-2022-WWF-UK.pdf
https://flapp.fao.org/users/sign_in
https://flapp.fao.org/users/sign_in
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4. Overview of the registry system 
 
The registry system stores food losses data at farm-level, in accordance with the 
definitional and methodological framework developed by WP4. Annual farm-level 
data is then aggregated at territorial scale, and public authorities can use this 
platform to monitor the performance of their farming systems. 

This monitoring tool includes the data quality requirements, frequency of data 
collection, how to collect it and how to harmonise it between Member States. 
Each Member State is responsible for providing FL country data through the 
information collected in the National Registry. The whole set of these 
national/regional registries will build up the European Food Losses Registry. This is 
a long-term envisaged impact involving several regulatory modifications from EU 
countries. 

The structure of the database is based on other successful consolidated registries 
already in use at the EU level, such as the European Pollutant Release and Transfer 
Register (E-PRTR) and the Information FLW system (SIPMA, not published yet) from 
the Department of Agriculture, Livestock, Fisheries and Food of the Government of 
Catalonia. However, relevant initiatives both from public administrations and 
private entities working on food losses at different geographic scale have also been 
considered when developing the FOLOU food registry, as shown in Table 6 of 
Annex 1.  

Even though these initiatives may not regard the same definition of Food Loss that 
is proposed within the project, their monitoring initiatives are worth considering 
while defining the basis of the current registry.  

It should be considered that the FL data is collected according to different 
approaches described in the FOLOU’s methodology, such as weighing, the use of 
innovative technologies or others resulting from estimates, interviews or 
questionnaires; as well as it also varies depending on the different food products. 

For the direct weighing method, the registry tool also offers an option to obtain the 
FL data by using a calculator, following the sampling examples explained in the 
quantification manual although currently is only available for all crop food 
categories. 

The registry system is available in a private repository on GitHub, a platform that 
facilitates collaboration and access to the source code. If any public 
administration is interested in accessing the code, they can request access 
through our project email (folou@uvic.cat), and we will be keen on providing it. 

 

4.1. National registry 

The interface of the National FL Registry (N-FLR) is designed to facilitate its use and 
comprehension, as well as to obtain necessary data to analyse each case. The 
requirements needed for the data tool that include the information system 
comprise (i) a user interface for data input, (ii) a database to store FL results, (iii) a 

https://environment.ec.europa.eu/topics/industrial-emissions-and-safety/european-pollutant-release-and-transfer-register-e-prtr_en
https://environment.ec.europa.eu/topics/industrial-emissions-and-safety/european-pollutant-release-and-transfer-register-e-prtr_en
mailto:folou@uvic.cat
https://foodlossfront-919249736010.europe-southwest1.run.app/#/
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data sharing and data consultation interface. Therefore, the registry is structured 
and divided as follows: 

 
Figure 2. Structure of the national registry system. 

All of these sections are further explained below in the document. Moreover, the 
items that define the registry system are described and indicated which ones are 
optional or mandatory according to the Waste Framework Directive and the 
Delegated Decision 2019/1597. 

The registry system will include an optional section about financial opportunities, 
which will be automatically generated with the data previously filled in the 
interface, as detailed in the section 4.1.6 of the document. It will indeed reflect the 
different options and hypothetical opportunities that the user might have if the FL 
management was different from the current one, in order to trigger farmers’ 
engagement. 

In addition, this tool can be complemented with a pre- and post-trial survey to have 
more information about the monitoring process and the previous perceptions of it. 
Different studies have shown the importance of answering a survey before and 
after the sampling as the FLW Protocol guidance. 

The aim of the surveys is not only to add more information on the data collected, 
but also to raise awareness on the perceived amount of food measured and the 
work that implies. The pre-trial survey usually remarks the belief that the food lost 
is less than what really is, whereas the survey after the measurement is useful to 
ascertain that it required less effort than perceived and for realising the 
opportunities and the potential that it can give to the farmer. 

With this overview it is reflected that the registry not only is useful for obtaining FL 
data, but also considers its causes and destinations to analyse every situation. 
Moreover, the surveys can raise awareness of the farmers’ perceptions and be 
useful to engage them. 

                          

                                 

                            

                          

                                     

User interface
for data input

 atabase to
store FL results

 ata sharing and
consultation interface

https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
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4.1.1. Information of the user 

The first section of the registry compiles general information of the user and the 
number of farms. Once filled, this information is stored in the system for future 
occasions, with the possibility of editing at any time if necessary. This is a one-time 
fill-in request that does not need to be updated regularly unless the profile of the 
user changes.  

 
Figure 3. Overview of the information of the user section in the software. 

All the items required are detailed in the Table 1 below and further described in this 
section, where it is also indicated if it is mandatory or optional to report the 
information. 

Table 1. Variables of the information of the user section. M: Mandatory, O: Optional. 

M or O Items 

M Name 

M Identification code 

M Contact information of the person in charge 

M Person in charge or responsible of prevention of FL 

M Type of organisation: large, medium-sized, small and micro 

M Location: country 

M Waste licence 

M Number of farms 
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• User or entity details 

The items directly related to the administrative details are the name, the 
identification code and the contact information of the person in charge considering 
both a company (or a cooperative) and a self-employed user (farmer).  

Finally, the contact information of the user and person in charge of FL prevention 
should be filled in order to have a responsibility in the measurements and data 
traceability. Both items may differ, especially in entities, and so should be indicated. 

• Type of organisation 

The type of organisation of the user or entity is indicated according to the Small 
and medium-sized enterprises (SMEs) definition of the European Commission. The 
classification is defined in the EU recommendation 2003/361, determining the type 
of organisation according to the following main factors for each category: 

Table 2. SME classification of the European Commission. 

Type of organisation: 
category Staff headcount Turnover Balance sheet total 

Large ≥ 250 > 50.000€ > 43.000€ 

Medium-sized < 250 ≤ 50.000€ ≤ 43.000€ 

Small < 50 ≤ 10.000€ ≤ 10.000€ 

Micro < 10 ≤ 2.000€ ≤ 2.000€ 

 

Using the Table 2 above, the type of organisation is defined by the staff headcount, 
the turnover and the balance sheet. The Natural Resources Institute of Finland 
(LUKE) quality report also determines the output of the farm in order to define the 
type of organisation represented. 

• Location 

In this section, the location information is displayed by country. The countries 
considered according to the FOLOU approach are the EU-27, which are detailed 
using a predetermined drop-down menu. Eurostat, in agreement with the 
countries concerned, also implements a coding of statistical regions for countries 
(i) candidate countries awaiting accession to the EU, (ii) potential candidates, and 
(iii) countries belonging to the European Free Trade Association (EFTA).  

In this case, the EFTA countries are also included in the current registry, being 
Norway, Iceland, Liechtenstein and Switzerland, and the United Kingdom as former 
EU country. 

• Waste licence 

It should be indicated if the user or entity has a waste licence through a 
dichotomous question. This variable is a key factor for determining if the remaining 
is considered as FL or not, regardless of the treatment in farm or outside. Therefore, 
it is mandatory to fill this item although optional to include the managing waste 
code. 

https://single-market-economy.ec.europa.eu/smes/sme-fundamentals/sme-definition_en
https://www.luke.fi/sites/default/files/2022-11/Maatalous-%20ja%20puutarhayritysten%20rakenne%20Laaturaportti_EN.pdf
https://ec.europa.eu/eurostat/web/nuts/non-eu-regions
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More information about the classification of FL according to its destination is widely 
described in the section 4.1.4. 

• Number of farms 

The user should inform the number of property farms since the amount of FL 
measurements and calculations will vary. In the current document, the concept of 
farm is defined as an area of land or a place, together with the buildings on it, 
used for growing crops, raising animals or fish bred and kept, usually in order 
to sell them. 

Considering the Delegated Decision, wild food (hunting and wild fishing activities) 
is also regarded in FOLOU, although these activities do not comprise a delimitated 
and controlled area of land or a place, as previously defined. However, within the 
current registry, it has been considered as farm the hunting ground and the fishery 
entity respectively. Further research will be performed on wild food in WP4. 

If the user has only one farm, the registry redirects to the following section 4.1.2. 
However, if the user has multiple farms, either all the farms can be reported 
separately, or create farm groups that include all farms for the same product in 
order to avoid measuring all farms indicated. 

Within these farm groups, one farm can be reported if all have similar 
characteristics and so is representative of the total, or it should be determined a 
representative sampling of the total considering different characteristics. These 
characteristics, determined as a priority for the collected data to be statistically 
significant and hence representative, are: 

• the geographical distribution of farms by region 

• the agricultural production systems involved being differentiated by 
conventional, organic and agroecological 

• the production capacity of the farms taken into consideration1 

FOLOU proposes to use the procedure provided by the EC in the Annex 1 of the 
Product Environmental Footprint Method for the registry to define the farms 
needed to be sampled and limiting the data collection to only a representative 
sample of farms, as there is a lack of an official standardised methodology to define 
it. Moreover, this procedure is also used by all LCA practitioners and ensures that 
the registry is aligned with other WP of the project as well, although other 
procedures can be applied as it is best considered. 

Within this method, the minimum number of farms that needs to be reached in 
the data collection process to obtain samples that are representative of all the 
farms and so allows to feed statistically significant input at the defined level, is 
obtained through the two following sequential formulas: 

 
1 According to expert judgement / relevant literature, it is estimated that farmers with an annual production lower 
than 50 000 t are completely different in terms of efficiency compared to the farmers with an annual production 
higher than 50 000 t. Two classes of companies are defined based on annual production: class 1, if production is 
lower than 50 000 t and class 2, if production is higher than 50 000 t. 

https://environment.ec.europa.eu/document/download/680503dc-5a19-4f6a-bb92-84d9bfc8f312_en?filename=Annexes%201%20to%202.pdf
https://environment.ec.europa.eu/document/download/680503dc-5a19-4f6a-bb92-84d9bfc8f312_en?filename=Annexes%201%20to%202.pdf
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[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 1]            𝑁𝑠𝑝 = 𝑔 ∙ 𝑡 ∙ 𝑐   being: 

Nsp: number of sub-populations; g: number of regions in which the farms are located; t: number of 
agricultural production systems to be included in the analysis; c: number of classes of production capacity 
of farms. 

Given the value Nsp, the minimum number of farms to be included in the 
representative sample (Nss) is calculated through the following equation: 

[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 2]            𝑁𝑠𝑠 =  √𝑁𝑠𝑝   being: 

Nss: required sub-sample size; Nsp: sub-population size obtained in formula 1. 

The value of Nss identifies the number of farms to be included in the sample to be 
able to obtain representative results. The farm should be included according to 
their characteristics (region, agricultural production systems and production 
capacity) in order to obtain a stratified sample. 

An example of defining the number of farms to sample is shown in the Annex 2.  

 

4.1.2. Information of the farm 

As previously mentioned, the concept of farm in the registry is defined as an area 
of land or a place, together with the buildings on it, used for growing crops, 
raising animals or fish bred and kept, usually in order to sell them. 

The information of the farm is detailed in this section considering the production 
site, the total extension of the property, and the main activity, creating an entry for 
each farm related with the reporting reference year. As the data can vary from year 
to year, this information will be recorded in the system for future occasions, with 
the possibility of editing or entering new data for different years. 

 

Figure 4. Overview of the information of the farm section in the software. 
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All the items required are detailed in the Table 3 below and further described in this 
section, where it is also indicated if it is mandatory or optional to report the 
information. 

Table 3. Variables of the information of the farm section. M: Mandatory, O: Optional. 

M or O Items 

M Farm name 

M Location with postal codes (NUTS 3) 

M 
Total production volume of the activities initially aimed at 
human consumption 

M Main economic activity (NACE codes) 

M 
Total extent of fields or nº of pools or nº of heads initially aimed 
at human consumption 

 

• Farm name 

Either with single or multiple farms, the name (meaning also a code or a number) 
should be indicated. This will be useful to differentiate the system entries, especially 
with multiple farms. 

• Location 

The location of the farm is determined with postal codes, and automatically related 
to the country and specific region using NUTS codes category 3. This category 
enables to filter specific territorial level that are considered significant within the 
project. 

• Total production volume of the activities 

The total amount of all the activities that a farm produces annually should be 
indicated in the registry (tonnes/year). The government of Finland has added the 
total production volume of the activities in its Waste Act registry as mandatory to 
fill. Furthermore, other reporting systems as the European pollutant registry also 
consider the production volume of the facilities although it is optional. 

In this registry, the total production volume of the activities means the quantity of 
the total annual production volume of activities initially aimed at human 
consumption, and is defined as mandatory. 

For the farm groups, it should be indicated the total production volume of the 
activities aimed at human consumption of all the farms comprised in the group, as 
well as the total production volume of the activities of the farm/s that is 
representative of the whole group. 

https://ec.europa.eu/eurostat/web/nuts/overview
https://jukuri.luke.fi/handle/10024/552987
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In the future, the registry can also incorporate a variable to know the expected 
annual production in order to calculate the percentage of the yield efficiency 
according to the UNECE FLW methodology and also to obtain the amount of 
production losses, which will add more information and lead to propose prevention 
and reduction actions regarding the real production and potential production. 

• Main economic activity 

Using the same approach proposed in the quantification methodology of the 
FOLOU project, it has been stablished to use a coding system to homogenise and 
compare reliable data among different EU countries based on the NACE codes. By 
this way, it is useful to obtain more information about the entity or user and its main 
dedication. 

Other studies that use coding systems to identify the crop type and variety are the 
mentioned FLW protocol, in which the food category codes defined by FAO are 
used, as well as the European pollutant registry with the function variable that 
contains information on the main economic activity of the facilities, specifically 
using the NACE codes. 

In particular for food systems, FOODRUS and FUSIONS as European-funded 
projects and One Third Denmark as a think tank close to the Danish government 
and private stakeholders, are some crucial examples of its NACE codes utilisation.  

The NACE codes are structured by Divisions, Groups and Class codes, as shown in 
the following Figure 5.  

 
Figure 5. FOLOU disaggregation level of the farm for the registry by using NACE and CPA codes. 

The economic activities included in Divisions 01 (Crop and animal production, 
hunting and related service activities) and 03 (Fishing and aquaculture) of the 
NACE codes are those addressed and incorporated in the registry. 

The FOLOU project has contributed to methodological improvements to the 
existing approach established by the Delegated Decision, classifying these codes 
by priorities and excluding the activities unrelated to food management and 
production, being as follows: 

- High priority of being measured 
- Low priority of being measured 
- Not applicable 

https://unece.org/sites/default/files/2021-04/FoodLossMeasuringMethodology.pdf
https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF
https://www.foodrus.eu/
https://arquivo.pt/wayback/20160520051302/http:/www.eu-fusions.org/
https://onethird.dk/
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The focus is on using the highest level of disaggregation and establishing these 
three main categories for different NACE classes. The attribution of the food waste 
NACE codes to the primary production stage by the Delegated Decision are listed 
in Annex 3, also broken down by groups and classes.  

The methodology proposed by FOLOU in the quantification manual identifies 23 
out of 35 economic activities considered in Divisions 01 and 03, as clearly deserving 
quantification in a territory to analyse the losses. 

In this section, the main economic activity of the farm using the Division code 
and Group code will be indicated. By this way, farms can be classified into different 
types according to their dominant activity, as in Eurostat: 

o A crop-specialist holding is an agricultural farm where crop (perennial and 
non-perennial) production is the dominant activity, providing at least two-
thirds of the production or the business size of a farm. 

o A livestock-specialist holding is an agricultural farm where livestock and 
dairy production is the dominant activity, providing at least two-thirds of the 
production or the business size of a farm. 

o A mixed-farming holding is an agricultural farm where neither livestock 
(and dairy) nor crop production is the dominant activity - an activity is called 
dominant if it provides at least two-thirds of the production or the business 
size of a farm.  

o An aquaculture-specialist holding is a farm where fish production is the 
dominant activity, providing at least two-thirds of the production or the 
business size of a farm. 

Regarding the Delegated Decision, within the FOLOU project and in the current 
registry, the organisations that dedicate the main activities to wild fishing and 
hunting are also taken into consideration, although are not considered as farms in 
its nature (as previously defined). 

The main economic activity should be also indicated for the farm groups, 
specifically of the farm/s that is representative of the whole. 

• Total extent of fields or nº of pools or nº of heads 

The total extent of the farm area initially aimed at human consumption in terms 
of hectares per crops and number of pools per aquaculture as well as number of 
heads in livestock (meaning current productive animals) is a mandatory to fill 
variable, used to scale up and compare the total amount of FL in the whole extent. 

For the farm groups, this variable should be indicated of all the farms’ area 
comprised in the group, as well as the extent of fields or number of pools or number 
of heads of the farm that is representative of the whole. 

 

https://ec.europa.eu/eurostat/statistics-explained/index.php?oldid=475630


 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). 
Neither the European Union nor the granting authority can be held responsible for them. 

Page 24 of 56 

4.1.3. Information of the food products 

The information about the different food products (crops, fisheries or livestock) that 
are part of each farm should be filled in this section, creating one entry for each 
type of product.  

Ideally, all occurrences of FLW within the scope of the registry would be collected 
covering all possible sources of variability, even though this approach is unlikely. In 
practice, several samples from which measurements are made, will need to be 
taken over time (or subsamples, if larger) to ensure that are as representative as 
possible of all the FLW generated by the producing unit (FLW Standard). 

The food products introduced in the registry should be representative of the 
farm, ideally comprising at least the 80% of its total production initially aimed 
at human consumption. 

By this way, the measurement efforts are reduced, the accuracy of the subsequent 
FL data extrapolation is improved and so significant data for being used, as it is 
representative of the reality of each farm. The FLW protocol also uses the 
Commodity-Prioritisation-Tool, a questionnaire to decide and that helps to assess 
which food products are most important to prioritise for farm-level. It will be tested 
in the FOLOU case studies when measuring and quantifying food losses, and 
further applied into the registry if needed. 

Considering the nature of the different food products, the registry needs to be 
adapted to the diversity of the food categories, as the boundaries are also different. 
The classification in FOLOU by the 5 main EU commodity groups: 

1) Fruits and vegetables 
2) Grain and pulses 
3) Roots, tubers and oil crops 
4) Aquaculture and fisheries 
5) Meat and dairy products 

This aggrupation by commodity sectors according to similar characteristics 
enhances data curation as well as reduces time and economic effort. 

 
Figure 6. Overview of the information of the different food products section in the software. 

https://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
https://flwprotocol.org/wp-content/uploads/2020/10/Commodity-Prioritization-Tool.xlsx
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In the current section there are described the items to fill in the registry by all type 
of food products in order to obtain the general information of the entry, as shown 
in Table 4. 

Table 4. Variables of the general information for all commodity groups. M: Mandatory, O: Optional. 

M or O Items 

M Entry name  

M Type of food product (NACE and CPA codes) 

M Agricultural production systems 

M* Extent of the crop 

O** Type of cultivation 

*Only for crops, that comprise commodity groups 1, 2 and 3. 

** Only for fruits and vegetables crops, that comprise commodity group 1. 

 

• Entry name 

As in the last section about the information of the farm, the crop or animal name 
(meaning also a code or a number) should be indicated and is useful to differentiate 
them. Each entry only represents one type of food product. 

• Type of food product 

Linked with the economic main activity in section 4.1.2, the NACE codes are used to 
define the specific types of food products. Moreover, another detailed level of 
disaggregation has been determined in this section using the Classification of 
Products by Activity (CPA), so more detailed information can be easily obtained 
from the different products as shown in the Annex 3. 

In the methodology proposed by FOLOU it is proposed a disaggregation level of 
CPA approach 2, considering that it identifies properly each type of food product, 
gives important information and maintains the easiness of the procedure. 

The CPA consists of 5 or 6 numerical codes, where the first four belong to the 
specific NACE class for the produced food, and the last two identify each specific 
type of food. For instance, the coding system for barley would be: 

 
Figure 7. FOLOU disaggregation level of the products for the registry by using NACE and CPA codes. 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008R0451-20190726
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Finally, if necessary, it would be possible to extrapolate both NACE and CPA codes 
into an international coding system, the ISIC and CPC codes, its global homonyms 
using conversion tables agreed by the European Commission. 

• Agricultural production systems 

The main agricultural production systems of each food product (>50%) should be 
mandatorily indicated as conventional, organic and agroecological. This variable is 
useful to compare how different practices affect FL generation. 

It has been considered that several production systems could be deployed 
simultaneously in the same crop, fishery or livestock. Even though the predominant 
one is the only required to facilitate the monitoring process, other production 
systems could be indicated in a comments section. 

• Extension of the crop 

Meaning, the total area of the specific crop planted (ha) from which the sample is 
taken. The value of the area of the field should be indicated and can be used to 
compare the total amount of FL in the cultivated area within the same crop.  

• Type of cultivation 

This variable is only specific for fruit and vegetables crops, specifically for the 
horticultural sector and differentiating between outdoor or greenhouse cultivation. 
As it only adds more information that could be useful to contrast data, this is an 
optional variable in the registry. 

 

4.1.4. Information of the Food Loss data of the food products 

Once the entry corresponding to a food product is created, specific variables should 
be filled in order to calculate the FL data according to its type and nature (crops, 
fish, animal production and dairy).  

The registry system is tailored to include specificities for each of the 5 main 
commodity groups defined in FOLOU and as described in the definitional 
framework of WP4, hence the products have radically different characteristics and 
so are the variables required to quantify FL data.  

The variables detailed in this section are necessary not only to quantify the total 
amount FL of a specific food product, but also to analyse the causes and the 
management of it. Therefore, these items are important to provide information 
about the current situation of each product and to later scale it up to the total of 
the farm and user. 

The items required to obtain the information of the Food Loss data is detailed in 
Table 5 below, where it is also indicated if it is mandatory or optional to report the 
information. 

 

https://ec.europa.eu/eurostat/documents/1965800/1978839/NACE_rev2_structure_EN.pdf/44414a11-15a7-4bf3-a5fc-fc4d1dc5a6c1
https://ec.europa.eu/eurostat/documents/1995700/1995914/CorrespondencetableCPA2008-CPCver2.pdf/162682cb-9937-4e23-9fca-00a33cb46912
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Table 5. Common variables for obtaining FL data to fill by all commodities. M: Mandatory, O: Optional. 

M or O Items 

M Method of measurement 

M Date of the sample 

M 

Weight of the Total yield exclusions and FL 

- Primary production stages 
- Use a calculator 
- Suitable for consumption* 

M Destinations 

O Reasons for exclusion 

M 
Harvest start and end date / Date of the catch / slaughter / 
milking or laying 

M Total harvested / caught / slaughtered / milked or laid 

M Returned products* 

M Total quantity sold 

O Harvest process** 

*Except for aquaculture and fisheries, that comprise commodity group 4. 
**Only for crops, that comprise commodity groups 1, 2 and 3. 
 

• Method of measurement 

The FL data from crops, fisheries and livestock can be obtained through 
quantitative or qualitative approaches, as defined in the quantification manual 
developed in the framework of the project.  

Quantitative approach considers direct weighing and using innovative tools (UAVs, 
cameras, satellite images, etc.); whereas qualitative approach includes interviews 
with farmers and questionnaires.  

All these options are incorporated in the registry, and the one applied should be 
chosen from a drop-down list. 

In particular for the direct weighing method, the registry tool also offers an option 
to choose a data collection method. This comprises either directly filling the FL data 
at farm-level of the specific entry or to obtain the FL data assisted by using a 
calculator (only if a part of the production has been sampled), according to the 
examples explained in the quantification manual. Currently, this option is only 
available for all crop food categories. 
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• Date of the sample 

The date of the sample in a DD/MM/YYYY format should be filled in the registry, as 
the characteristics of some products may considerably change specially regarding 
the freshness and in order to know if they are distributed immediately through the 
food supply chain.  

The date of the sample is important for commodity groups that comprise crops, 
and especially with fruits and vegetables because are food products with a high-
water content (>80%). According to the harvest dates and when the different 
products are sampled, the moisture content value radically changes, the FL weight 
and so can affect if a specific food is then classified as edible. 

Other current registries have already this variable included, as in the WWF farm 
loss tool and the Stewardship index, based on the FLW protocol moisture 
calculator. 

There is also the possibility to add more than one period sampled, depending on 
the frequency and entries, as there for the seasonality of each primary production 
stage for all commodity sectors. 

According to the WP4 expertise, it is recommended that the date of the sample for 
the pre-harvest, catch, slaughter, milking or laying stage should be one or two days 
before, otherwise it is not considered as food as the “ready to be” is not the 
beginning of this concept legislatively. 

The same situation applies for the post stage that should be three days after the 
harvest date at the latest, especially for fruits and vegetables because of the water 
content, and including the discards that occurred previously. 

• Weight of the total yield exclusions and FL 

The FL weight of the entry (tonnes) can be quantified by using different methods 
and directly introduced in the registry. However, the FOLOU definitional framework 
in line with the definition of FW according to the Delegated Decision considers food 
that exits the food supply chain in primary production as either FL or FW, 
depending on the destination. Moreover, if the food is reverted to the food supply 
chain is considered neither loss nor waste. 

Therefore, before indicating the destination, this weight value cannot be 
designated as FL and so it has been defined as total yield exclusions. The total yield 
exclusions mean non-marketable exclusions from the entire crop and variety 
or animal at the farm at the time of the sample date. 

Once filled the weight of the total yield exclusion per stages and indicated the 
percentage of the different destinations, the total amount of FL can be obtained for 
the specific food product. The destinations identified that fall under the concept of 
FL are detailed below in the document. 

Apart from obtaining the total amount of FL, the registry calculates the FL index so 
that this information can be represented in a percentage. The formula of the Food 
Loss Index recommended by FOLOU is: 

https://flwprotocol.org/wp-content/uploads/2020/06/Moisture-Content-Calculators_FLWProtocol_v-1.1-2020-June.xlsx
https://flwprotocol.org/wp-content/uploads/2020/06/Moisture-Content-Calculators_FLWProtocol_v-1.1-2020-June.xlsx
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𝐹𝐿 𝐼𝑛𝑑𝑒𝑥 =
𝐹𝐿 (𝑡𝑜𝑛𝑛𝑒𝑠)

𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 (𝑡𝑜𝑛𝑛𝑒𝑠)
𝑥 100 

Meaning the total produced of the entry: 

𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 (𝑡𝑜𝑛𝑛𝑒𝑠) = 𝑇𝑜𝑡𝑎𝑙 ℎ𝑎𝑟𝑣𝑒𝑠𝑡𝑒𝑑(𝑡𝑜𝑛𝑛𝑒𝑠) + 𝑇𝑜𝑡𝑎𝑙 𝑦𝑖𝑒𝑙𝑑 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑜𝑛𝑠 (𝑡𝑜𝑛𝑛𝑒𝑠) 

This index allows to calculate what percentage of the total Food Loss generated 
(in all primary production stages) in relation to the total produced for each entry. 

Institutions such as FAO have presented the Food Loss Index (FLI) to be used as 
indicator to monitor food losses along the supply chain for all utilisations (food, feed, 
seed, industrial), up to the retail level (SDG target 12.3.1). However, it is not equally 
calculated (10 main commodities by country in comparison with a base period). 

o Primary production stages 

According to FOLOU boundaries and as in the FLW standard report, the FL weight 
of the entry is differentiated within the primary production stages in which is 
generated on-farm. Therefore, the registry incorporates one page for each primary 
production stage, and in which all the information described in this section should 
be filled. The number and type of stages may vary depending on the characteristics 
of the food product. 

The stages defined for all commodities comprising crops (commodity groups 1 - 3) 
are the preharvest, harvest and postharvest. Ready to be harvested products are 
considered in the first stage, whereas harvest includes those mature products 
either not harvested or discarded while harvesting. Finally, postharvest only regards 
harvested products that were not sold, meaning losses during in-farm storage, 
transportation, packing, processing or necessary preparation for storage in farm. 

For aquaculture and fisheries there is the catch stage, considering the fish that is 
not landed (thrown or left in boat). A precatch stage could be regarded only in 
aquaculture for those animals dead or scape in farm once mature enough, 
although this value is a grey area that is currently being analysed in the case studies 
and considered as production losses by now. 

For meat and dairy products, it is only regarded a stage before slaughtering, which 
comprises those dead animals in farm, during transportation or temporarily sick.  

The sum of the weights (total yield exclusions and FL) of each of the stages that 
comprise a specific food product, is the total amount generated in this entry. 

o Use a calculator 

The registry system offers an option to facilitate the collection of the FL data when 
quantifying through the direct weighing method. Currently, it is only available for 
crop products and consists of obtaining the FL data assisted by using a calculator 
(only if a part of the production has been sampled). 

In the preharvest stage, a sampling area in hectares should be indicated with its 
weight, that is later extrapolated to the total extent of the food product and so 
obtaining the weight of the total yield exclusions.  

https://www.fao.org/sustainable-development-goals-data-portal/data/indicators/1231-global-food-losses/en
https://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
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It should be considered the significant proportion of the sampling area that is 
needed to be measured compared to the total, in order to be the more accurate as 
possible to avoid uncertainty. The minimum required sampling extension varies 
according to the total extension of the specific crop. These guidelines and 
recommendations are further explained in the quantification manual. 

In the harvest stage, the assistance option considers that crops can be measured 
several times because it has multiple harvests (or cuts) of interest to sample and 
obtain useful information. In this case, the frequency of production, represented 
by the number of cuts, should be introduced in the application. 

According to the seasonality and production profile, it is recommended to measure 
the potentially higher number of losses generated in periods of high productivity. 
However, it is also advisable to conduct some measurements during periods of low 
productivity to estimate the total amount of losses generated throughout the year. 

Therefore, there are 3 calculation modes offered in the harvest stage section that 
follow the examples explained in the quantification manual, with the aim to not 
overburden farmers with measurements and data collection.  

Finally, for the postharvest stage it is assumed that the difference between the total 
quantity harvested and the total quantity sold of the crop is the weight of the total 
yield exclusions. To calculate and evaluate this value, the variable of the total 
quantity sold in tonnes is included in this section.  

o Suitable for consumption 

An item that can be later included in the registry and that is considered in the 
quantification manual, is to classify the food products as if suitable for consumption 
or not. This classification determines the proportion of products that are lost and 
that could be suitable for consumption (although it is only specific for crops). 

Regarding the classification by Lisa Johnson, the quantity of FL in crops can be 
classified as marketable, edible but not marketable and inedible product. With this 
division, it can be identified the possibilities of valorisation that the products lost 
could have. The FLW protocol guidance only uses 2 types of classification: products 
suitable for consumption or inedible. 

On the other hand, the edible and inedible parts of the products could be 
automatically calculated using factor tables for each type of food product to 
extrapolate and estimate both parts (as in FAO and NORDEN), in order to 
understand if an optimal use is given to these parts. 

However, there is no classification in fish and meat food supply chains, as the 
separation of the inedible parts is gradually performed through stepwise 
processing (slaughtering, cutting, etc.), starting from a live-weight animal into a 
carcass and finally into cuts. 

Since the distinction between edible and inedible is not always straightforward and 
is highly influenced by cultural and behavioural factors, to ensure the 
comprehensiveness and the comparability, it is important to clearly specify which 

https://www.researchgate.net/publication/326493682_How_to_Determine_the_Potential_to_Increase_Vegetable_Yield_through_Estimating_and_Reducing_Field_Losses
https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
https://www.fao.org/4/mb060e/mb060e.pdf
https://www.cncda.gov.pt/images/DocumentosLegislacao/Estudos_e_Relatorios/Nordicofoodlosses.pdf
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components are considered edible and inedible parts when such distinction is 
made in each territory. 

Therefore, the current version of the registry does not include these classifications 
although both could be incorporated in the future, according to the 
recommendations of the quantification manual. 
 

• Destinations 

This variable indicates where the total yield exclusions of the food products are 
destined. It should be noted that food boundaries change according to the 
destination and could no longer be considered lost depending on it. 

The FOLOU definitional framework, in line with the definition of FW of the 
Delegated Decision, considers food that exits the food supply chain in primary 
production as either FL or FW, depending on the destination. However, food that 
ends as a by-product as well as animal feed is considered neither loss nor waste, as 
the food is reverted to the food supply chain. Having this information is relevant to 
understand what impact FL reduction would have on the destination sectors. 

The Food Waste prevention hierarchy developed by the European Commission 
provides an indication of the typologies of destination of food (waste), which is also 
considered in the Catalan Law 3/2020 on Food Loss and Food Wastage.  

The list proposed from FOLOU refers to the European legislation and it considers 
the studies from FLW Standard, FUSIONS and WRAP to homogenise the 
destinations. Therefore, the destinations are grouped by: (i) donations, (ii) use for 
animal feed (iii), recycling and recovery, and (iv) disposal. The specific destinations 
are detailed in each category and ordered by preference hierarchy: 

Donations 
1. Redistributed for human consumption2 

Use for animal feed 
2. Animal feed 

Recycling and recovery 
3. By-products3 
4. Anaerobic and aerobic digestion, Composted on-farm or outside farm, 

Co-generation 

Disposal 
5. Not harvested / Back in the ground / Lost at sea / By-catch 
6. Incinerated4 on-farm or outside farm 
7. Landfill or sewer or refuse / Discards / Litter 

 
2 It is specific for crop products (commodity groups 1 - 3) because FL in the meat sector consists uniquely of deaths 
of animals happening between the moment when animals are ready to be slaughtered and the moment when 
are slaughtered; whereas in the fish sector it implies fresh and perishable products that make donation difficult. 
3 Comprising biobased material/biochemical processing. Also considered as a by-product the recovered food items 
used for food upcycling and development of new food products. 
4 Meaning controlled combustion. 

https://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
https://www.researchgate.net/publication/319272558_FUSIONS_definitional_framework_for_food_waste_Full_report
https://www.wrap.ngo/resources/tool/food-loss-and-waste-data-capture-sheet
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This classification is applied in the current registry system as it regards the order of 
preferences from more desirable to less. The destinations identified that are 
included within the concept of FL are marked in green, according to the 
boundaries referred in the definitional framework. 

However, after conversations with the JRC and DG SANTE, it should be considered 
that a key factor for determining if a remaining is food losses, food waste or others, 
might be that the remaining is treated in a plant with waste license as it becomes 
a waste business operator. When the plant (for compost, incineration…) has a waste 
license, the remaining becomes food waste regardless of the previously 
established food boundaries along the FSC.  

When the plant does not have a waste license, it could be the case that the 
remaining becomes a by-product, even though the European legislation leaves a 
grey area and further research is needed. It will be discussed with field experts and 
a position will be stablished to face this topic. Considering all this information, the 
registry incorporates a variable to indicate if the farm has waste licence, as 
described in the section 4.1.1 above. 

• Reasons for exclusion 

The registry regards the reasons for exclusion through predetermined drivers, 
which are the underlying factor that plays a role in creating the cause, according to 
FLW Standard. There are further studies that also analysed these drivers, as the Lisa 
Johnson’s study and LUKE. 

The registry includes a drop-down multiple-choice list of the common drivers, as 
different situations can be considered: either a user may be able to record only the 
immediate and general reason for exclusion at the time of quantification, because 
the underlying factor may not be readily apparent; or multiple reasons may be 
applicable to the same product, in which case, all of them should be recorded.  

The reasons for exclusion established in the registry have been initially defined in a 
list of specific FL drivers according to the outputs of the D2.1 and D2.2, adapted and 
aligned with the current results obtained within the FOLOU case studies. This 
proposed list is divided into 3 main categories, being: 

a) Behavioural drivers 
o Insufficient understanding of market fluctuations and price mechanisms 
o Lack of knowledge of harvest/post-harvest technologies and methods 
o Lack of training 
o Lack of investment capacity 
o Inappropriate choice of product varieties (e.g., crops, breed…) 
o Inadequate or improper handling of the product 
o Wrong collecting time (harvesting, catching...) 
o Lack of knowledge on fiscal aid tools and bureaucracy 
o Excess production to ensure fulfilment of contracts 
o Mistrust versus central administration/institutions 
o Inappropriate planting scale 
o Interpersonal dynamics altering the supply chain efficiency 
o Bycatch 

https://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
https://www.researchgate.net/publication/326493682_How_to_Determine_the_Potential_to_Increase_Vegetable_Yield_through_Estimating_and_Reducing_Field_Losses
https://www.researchgate.net/publication/326493682_How_to_Determine_the_Potential_to_Increase_Vegetable_Yield_through_Estimating_and_Reducing_Field_Losses
https://link.springer.com/article/10.1007/s11356-020-09908-5
https://www.folou.eu/wp-content/uploads/2024/11/D2.1_Standard_protocol_vF.pdf
https://www.folou.eu/wp-content/uploads/2024/11/D2.2_ReportreviewFLdrivers_VF.pdf
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b) Societal drivers 
o Low market price of food products 

➢ Market saturation 
➢ End of season: low demand 
➢ Production/harvest/post-harvest costs 
➢ Others 

o Low market power of farmers due to unfair contracts and competition 
o Marketing and industry standards (weight, aesthetic standards, size, 

shape, quality) 
o Food safety regulations and standards 
o Lack of coordination and communication among actors and territories 
o Lack of adequate supply chain capacity 
o Inefficient storage and processing infrastructure 

➢ Processing industry does not exist 
➢ Processing industry is saturated 
➢ Does not meet quality requirements for processing 
➢ Others 

o Inefficient transportation infrastructure 
o Direct subsidies on production 
o Market organisation 
o Marketing strategies 
o Lack of efficiency of equipment 
o Adoption of a paradigm that produce losses and waste 
o Missed application of technological advances 
o Inability to cope with unexpected external changes 
o Lack of skilled labour availability 

➢ Lack of timely help to harvest production peaks 
➢ Personnel dedicated to other tasks 
➢ Unable to find qualified personnel to hire 
➢ Others 

c) Environmental drivers 
o Unexpected climate and weather events 
o Pests, diseases and phytosanitary issues 
o Consumption or damage by insects, rodents, birds or microbes (e.g., 

molds, bacteria), or predators 
o Natural weather/meteorological conditions 
o Old plantations 
o Soil deterioration 

Having the information of the reasons for exclusion is useful not only to identify and 
understand what is generating FL, but also to further develop prevention and 
reduction strategies. 

• Harvest start and end date / Date of the catch / slaughter / milking or 
laying 

According to the type of food product, it is important to indicate the harvest start 
and end date, as well as the date of the catch, slaughter, milking or laying in the 
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format DD/MM/YYYY. As the frequency of the data could be different depending on 
the type of food product, having this information enables to consider if the dates of 
the samples for measurements follow the recommendations mentioned in the 
quantification manual.  

For instance, it is important to check if the preharvest and postharvest stage 
measurements are taken 2-3 days before or after harvest. The catch, slaughter, 
milking or laying date should be the same as the date of the sample indicated, 
considering that the products are fresh and distributed immediately through the 
food supply chain. 

• Total harvested or caught or slaughtered or milked or laid 

The total amount of the food product harvested, caught, slaughtered, milked or laid 
is important to calculate the FL index and so determine the relative percentage of 
FL based on the total production. 

Having this information also indicates if the food product introduced in the registry 
is representative of the total production of the farm initially aimed at human 
consumption. It is also crucial to extrapolate the information and amount of FL of 
the entries (food products) introduced in the registry into the total of the farm/s. 

• Returned products 

In this section it should be indicated if some products are returned by the buyer 
(tonnes) at returns to the production site for several reasons, such as food surplus 
or size requirements. This variable is mandatory, and the quantity filled is added to 
the total yield exclusions of the latest primary production stage (indicating the 
destinations as well).  

The concept of returned products also includes animals rejected at the entrance of 
the slaughterhouse and dairy products rejected by the processor (comprising meat 
and dairy products). In the aquaculture and fisheries sector there are no returned 
products because it implies fresh and perishable products that once landed are 
considered as FW. 

The returned products that end up becoming waste may imply an economic 
burden for the treatment that will be assumed by the farmer, unless a previous 
agreement between the farmer and the distributor of the treatment costs. 

• Harvest process 

As contemplated in the FLW Protocol guidance, it may be interesting to indicate 
the type of harvest process (by hand or machine), as to analyse if it has influence on 
food losses. . However, it only adds information that could be useful to contrast data, 
and so for this reason the current item is optional. 

https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
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4.1.5. Extrapolation of the total Food Loss data 

The registry system stores all the information collected of the entries and about the 
FL data, calculating the total annual amount of food losses for each product and 
specific farm (or farm group).  

Having collected the total production, the total amount of yield exclusions and FL, 
and the FL index of each food product (entry), these same variables are calculated 
and scale up at farm-level. As mentioned in previous sections, the entries should be 
representative of the farm (at least the 80% of its total production ideally) so that 
can be extrapolated to the farm and later to the total user with the information 
given in the corresponding section. 

The calculations for the extrapolation are based on the FL index. Each FL index at 
entry level is scale up at farm level considering its relevance in terms of production 
over the whole farm (or farm group). By this way, an average FL index at farm level 
is obtained per each food product and so the total amount of food losses for each 
type. The sum of these values of all farms form the results of the user. 

This information is later displayed in the results page of the software for a selected 
year, which can be visualised for farm or farm groups, for type of product (CPA), and 
for the different entry primary production stages, as shown in Figure 8. 

 

Figure 8. Overview of the results section in the software. 

All this information collected is useful for both farmers to perform the current 
situation of its organisations, but also for public authorities to have an overview of 
the whole territory. In this case, the farm-level data shown in the results homepage 
is then aggregated at territorial scale, and so public authorities can monitor the 
performance of their farming systems. 
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4.1.6. Financial opportunities 

This section is a proposal to be later incorporated into the FL registry system, once 
the case studies within WP4 are completed and enriched by the experiences of 
the twinning regions within WP7.  

The financial opportunities will help to visualise some hypothetical possibilities 
that the entity or user could have if the FL management was different than the 
one reported, turning what would have been a loss into the potential for profit.  

This variable is also regarded in other studies as the SISC Food Loss Metric Guide 
from WWF, calculating the economic potential and so identifying adjustment 
opportunities to improve operational efficiencies. 

It will be almost automatically generated with the data previously filled in the 
interface, as the donations, the wholesale price for marketable products (total sold) 
and the sales price in currency (dividing the total sold with the total harvested, 
caught, slaughtered, milked or laid). 

However, there is some optional data that could be introduced in order to obtain 
more accurate information of the benefits, adapted to the conditions and 
characteristics of the products and the farm. 

• Input costs 

This variable indicates the total of the specific costs and overheads arising from 
production in the accounting year. As it can be a sensible field for the user, it could 
be filled automatically by the farm accountancy data network (FADN) total 
intermediate consumption average indicator (€, code SE275) according to the type 
of farming and economic size reported.  

For example, intermediate consumption includes the costs of feed, fertilisers, crop 
protection and energy. This item can be selected by year, country, region, general 
type of farming and economic size of the farm. The last year with data available will 
be taken to extrapolate this value.  

It should be noted that there is no data available for aquaculture and fisheries. 

• Benefits obtained 

The input costs (costs incurred by the farmer in producing the food) are subtracted 
from the total sold to calculate the benefits obtained, as in the formula below: 

𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠 = 𝑇𝑜𝑡𝑎𝑙 𝑠𝑜𝑙𝑑 − 𝐼𝑛𝑝𝑢𝑡 𝑐𝑜𝑠𝑡𝑠 

• Missed sales value 

This variable is useful to be aware of the value that the food products collected 
could have had, turning what would have been a loss into the potential for profit, 
using the formula below as in the UNECE FLW methodology. 

𝑀𝑖𝑠𝑠𝑒𝑑 𝑠𝑎𝑙𝑒𝑠 𝑣𝑎𝑙𝑢𝑒 = 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓𝑓𝑒𝑟𝑒𝑑 𝑓𝑜𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖𝑛 𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦 ∙ 𝐹𝐿 

This formula can be applied for the price offered for donated products in currency 
as well.  

https://www.stewardshipindex.org/working-metrics
https://agridata.ec.europa.eu/extensions/FADNPublicDatabase/FADNPublicDatabase.html
https://unece.org/sites/default/files/2021-04/FoodLossMeasuringMethodology.pdf
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4.2. European registry 

The farm-level data collected by the national/regional registries and aggregated at 
the different territorial scales, is later integrated into the broader European Food 
Loss Registry (E-FLR)5, considering the needs and expectations of the EU Platform 
of Food Waste and Losses. 

As mentioned in previous sections, the countries included in this registry according 
to the FOLOU approach are the EU-27 including the statistical regions that do not 
belong to the EU such as Norway, Iceland, Liechtenstein, Switzerland and the 
United Kingdom. 

Each Member State is responsible for collecting and aggregating this information 
to build up the European Registry, that comprises data of total amount of FL in 
each country and region (up to NUTS-3), and classified by the type of product 
(CPA) for a selected year. 

The European FL registry allows governments to understand and analyse how Food 
Loss is occurring, helping them play their part in creating a sustainable food 
system. It confers access to data on FL across the EU that can help develop 
baselines and appropriate targets. Moreover, it is useful to gain insights on food 
losses by product, by region, and by country for a selected year to take action on 
preventing and reducing food losses. 

The aggregated data on food losses across the EU by different territorial scales and 
type of food products is shown in the European FL Registry asFigure 9. Overview of 

European Food Loss registry. follows in Figure 9 : 

 
Figure 9. Overview of European Food Loss registry. 

To monitor and to collect annual data on FL across the EU territories and at 
different scales by types of products enables to establish evidence-based 
policies and propose prevention and reduction actions accordingly.   

 
5 There is also a presentation (landing) of the European FL registry visualisation tool. 

https://foodloss-eu-919249736010.europe-southwest1.run.app/#/
https://foodloss-eu-919249736010.europe-southwest1.run.app/#/
https://foodloss-eu-landing-919249736010.europe-southwest1.run.app/
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5. Conclusions and key challenges 
 
The registry system is the key for the successful long-term monitoring of food losses 
at regional, country and EU level linked to the application of the FL measurement 
and estimation methodology, which must be backed up by national and European 
FLW regulations. 

Monitoring data on FL at different territorial levels (regional, national and 
European) is useful to understand and analyse what amount, why and where food 
losses occur, and thus can lead to propose prevention and reduction actions. 
Having harmonised and comparable data within the same territory and between 
the Member States is crucial to tackle the FL phenomena. 

An important aspect to deal with is thus to develop a robust and feasible registry 
system, which is crucial and should be mandatory to ensure comparability of 
results and to assess the performance of the EU towards the FL challenge. 

The registry system has considered different methodological aspects, current 
policy regulations in the EU and territorial diversity to increase the robustness of FL 
accounting in the Member States. However, there are still some main challenges to 
address the FL monitoring and registering, which are: 

- Having a clear and consensual FL definition 

It is essential to use a common FL definition, which has been developed under the 
scope of FOLOU. However, there are some grey areas that need to be considered 
to avoid adopting multiple and non-comparable approaches. 

- Improve data quality and enhance the use of primary data 

There are few studies that tackle the FL phenomena and these use different 
definitions, which significantly affect the comparability of the results obtained. 
Furthermore, most of these studies obtain secondary data through different 
quantification approaches. In this sense, it is highlighted the need of collecting 
more primary data at primary production stage, not only to have more information 
of this stage but also to better depict the variability which is characterising FL 
generation every year. 

- Defined measuring methodologies 

Therefore, reliable and standardised methodologies to measure FL are needed to 
collect quality primary data. This will enable to have more information that can be 
compared and harmonised among Member States at different territorial levels, 
avoiding uncertainty and regarding spatial and temporal variability. These 
methods for FL accounting should balance costs, robustness and 
representativeness of the results. Providing guidelines and tools that allow a proper 
assessment ensures an accurate choice of the measurement method as well as a 
proper collection of representative data, adopting an adequate upscaling 
approach. The FOLOU project is developing a FL methodology that considers all 
these aspects and that has been applied as a baseline of the registry. 
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- Policy development and implementation 

Reducing FL for a country can be extremely challenging, especially when there are 
few policies that consider the primary production stage in the EU. Having further 
policies and initiatives that consider the FL phenomena will facilitate its monitoring 
throughout the years, enabling to understand this unknown topic and so defining 
effective prevention and reduction strategies for it. 

These challenges have been considered and tried to be addressed, although there 
are some grey areas in the topic that still need to be defined. Therefore, it should 
be noted that the registry system will be further tested and validated along the 
duration of the FOLOU project, specifically with the case studies and the twinning 
regions, that can lead to further improvements and adaptations of the software. 

 

5.1. The way forward 

The FOLOU project, and specifically the development of the current registry, is 
aimed to obtain and collect data on FL across the EU for monitoring and reporting 
its total amount. For this reason, analysing FL to dimension the part that represents 
along the food supply chain is an opportunity for improvement in primary 
production across an entire region. 

The FOLOU project wants to ensure a robust basis for FL accounting that could be 
complementary with existing ones at the European level. This will enable an 
establishment of a robust evidence-based and effective strategies to prevent and 
reduce FL that properly consider the total amounts, the food commodities, the 
reasons and the destinations of FL. 

It should be noted that methods and understanding improve over time and so 
historical data must be recalculated to be comparable. This casuistry has been 
regarded when developing the national/regional and European registry. During the 
project, the focus will be on setting up the IT platform and in demonstrating the 
viability of the concept. 

Moreover, the technical and scientifical work carried out should be completely 
backed up and aligned with the development of new policies and strategies that 
facilitate the achievement of the objectives of the registry in the EU. All the 
outcomes resulting from this deliverable will directly feed into a policy brief and 
different practice guidelines that will be developed within T7.3 (WP7). 

FOLOU has specific activities in the project to start the dialogue with relevant policy 
makers for setting the path towards the inclusion of N-FLR and E-FLR in future food 
loss regulations, promoting the early adoption of N-FLR in regions participating in 
the twinning programme, as well as an exploitation strategy that will be prepared 
together with the EU commission with the necessary steps to implement the 
envisaged European Food Losses Registry. 

Therefore, the proposed registry, together with other tools and strategies, are 
expected to be a turning point to face the FL challenges.  
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Table 6. Identification and description of current FLW registries, classified within the monitoring stages of the FSC. 

 Name Materials Description 
Monitoring 

stages of the FSC 
FL FLW 

1 
Sistema d’informació de les 
pèrdues, els residus i el 
malbaratament alimentari (SIPMA) 

Not available 

Future annual declaration of the Department of Agriculture, Livestock, 
Fisheries and Food of the Government of Catalonia to report the 
quantity of FLW and indicating the destinations. Also, it will be optional 
to inform about the causes. 

 X 

2 
One Third Denmark: Danmark 
mod madspild 

Guidelines 

Reporting form 

This is an initiative between the government and enterprises. Specifically 
for FL, it offers materials to learn and calculate the FL generation 
through mass balance or biowaste. 

X X 

3 WWF Global Farm Loss Tool 
Guidance manual, field 
worksheet, videos and access to 
the tool 

A tool for growers of all sizes and crop types to easily measure and report 
their on-farm losses (and why). This can help them partner with buyers 
to develop new channels and solutions for their surplus. At a macro-level, 
the tool seeks to fill the gap in primary data on global farm losses and 
equip governments and experts with new benchmarks and trends for 
them to develop more effective food loss policies and solutions that 
strengthen farmers’ bottom line, reduce the footprint, and mitigate food 
insecurity. 

X  

4 
Food Surplus and Waste Data 
Capture Sheet 

Guidance files, data sheet and 
videos of the webinars 

This Data Capture Sheet supports the principles to Target, Measure and 
Act on food waste in support of UN Sustainable Development Goal 12.3, 
and complies with the international Food Loss & Waste Standard. This 
Data Capture Sheet is intended for common use by food businesses in 
the UK and worldwide to report annual FLW data, indicating the 
quantity and its destinations. 

 X 

5 
Stewardship Index for Specialty 
Crops (SISC): Food Loss Metric 
Calculator 

FL Working metrics with 
supporting technical 
guidelines, videos, FAQs and 
calculators 

SISC FL metric is intended for growers to track and report the amount of 
food ready for harvest that did not enter the supply chain for human 
consumption. Growers and associated buyers obtain useful data on 
where and why loss is occurring within the boundaries of a single farm 
operation. It also tracks destinations, drivers for loss, product loss and 
opportunity cost for returning to the field to harvest what would 
otherwise become loss. 

X  

6 
FAO Food Loss Application 
(FLAPP) Application 

FLAPP analyses where and why food losses take place at the farm level 
by utilizing crowd-sourced information from farmers, and contributing 
to the efforts and commitments undertaken by countries and all 
stakeholders towards achieving SDG 12.3. It offers the opportunity to 
enhance the capacities of farmers, companies, producer associations 
and cooperatives to make informed decisions and apply evidence-based 
solutions. To date, the FLAPP collects information related to on-farm 
losses, but will in the future cover the entire value chains up to retail. 

X  

*Also to consider Farm Sustainability Data Network (FSDN) that is set to replace the Farm Accountancy Data Network (FADN). It will include and account 
Food loss on primary production level by 2027.  

https://onethird.dk/danmarkmodmadspild/mal/
https://danmarkmodmadspild.dk/wp-content/uploads/Indberetningsskema.xlsm
https://www.worldwildlife.org/pages/creating-a-unified-approach-to-measure-loss-on-farms-globally
https://www.worldwildlife.org/pages/creating-a-unified-approach-to-measure-loss-on-farms-globally
https://www.worldwildlife.org/pages/creating-a-unified-approach-to-measure-loss-on-farms-globally
https://www.wrap.ngo/resources/tool/food-loss-and-waste-data-capture-sheet
https://www.wrap.ngo/resources/tool/food-loss-and-waste-data-capture-sheet
https://www.stewardshipindex.org/working-metrics
https://www.stewardshipindex.org/working-metrics
https://www.stewardshipindex.org/working-metrics
https://www.stewardshipindex.org/working-metrics
https://flapp.fao.org/users/sign_in
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Firstly, a homogeneous sub-population needs to be defined. The following aspects 
need to be taken into consideration in identifying the sub-populations in FOLOU: 
(i) the region, (ii) the agricultural production systems and (iii) the production 
capacity. 

The number of sub-populations shall be calculated as follows: 

[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 1]            𝑁𝑠𝑝 = 𝑔 ∙ 𝑡 ∙ 𝑐   being: 

Nsp: number of sub-populations; g: number of regions in which the farms are located; t: number of 
agricultural production systems; c: number of classes of production capacity of farms. 

Example 1 

Out of 350 farms located in the same region in Spain, all have more or less the same 
annual production and have the same agricultural production systems (organic). 

In this case: 

g=1: all the farms are located in the same region 
t=1: all the farms have the same agricultural production system 
c=1: the capacity of the farms is almost the same (i.e. they have the same annual 
production) 

[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 1]            𝑁𝑠𝑝 = 1 ∙ 1 ∙ 1 = 1 

Only one sub-population may be identified as coinciding with the population. 
Therefore, only one farm needs to be sampled for being a representative sampling 
of the total. 

 

Example 2 

350 farms are distributed across three different regions (100 in RA, 200 in RB and 
50 in RC). There are two different agricultural production systems applied, and 
these differ in a relevant way (RA: 70 conventional, 30 organic; RB: 100 conventional, 
100 organic; RC: 50 conventional). The capacity of the farm in terms of annual 
production varies between 10 000 t and 100 000 t. According to expert judgement 
/ relevant literature, it is estimated that farms with an annual production lower than 
50 000 t are completely different in terms of efficiency compared to the farms with 
an annual production higher than 50 000 t. Two classes of farms are defined based 
on annual production: class 1, if production is lower than 50 000 t and class 2, if 
production is higher than 50 000 t. (RA: 80 class 1, 20 class 2; RB: 50 class 1, 150 class 
2; RB: 50 class 1). 

In this case: 

g=3: three regions 
t=2: two different agricultural production systems are identified 
c=2: two classes of production are identified 

[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 1]            𝑁𝑠𝑝 = 3 ∙ 2 ∙ 2 = 12 

Table 7 includes the details about the population. 
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Table 7. Identification of the sub-population for Example 2. 

Sub-population Regions Agricultural production 
systems 

Capacity 

1 RA 

100 

Conventional 
70 

Class 1 50 

2 RA Conventional Class 2 20 

3 RA Organic 
30 

Class 1 30 

4 RA Organic Class 2 0 

5 RB 

200 

Conventional 
100 

Class 1 20 

6 RB Conventional Class 2 80 

7 RB Organic 
100 

Class 1 30 

8 RB Organic Class 2 70 

9 RC 

50 

Conventional 
50 

Class 1 50 

10 RC Conventional Class 2 0 

11 RC Organic 
0 

Class 1 0 

12 RC Organic Class 2 0 

 

It is possible to identify maximum 12 sub-populations. Once the sub-populations 
have been identified, the sample size of each shall be calculated (the sub-sample 
size). Two alternative approaches are possible: 

i. Based on the total production of the sub-population 

ii. Based on the number of farms involved in the sub-population 

Using the second option, the required sub-sample size shall be calculated using 
the square root of the sub-population size as follows: 

[𝐹𝑜𝑟𝑚𝑢𝑙𝑎 2]            𝑁𝑠𝑠 =  √𝑁𝑠𝑝   being: 

Nss: required sub-sample size; Nsp: sub-population size obtained in formula 1. 

If rounding is necessary, the general rule used in mathematics shall be applied: 

a. If the number you are rounding is followed by 5, 6, 7, 8, or 9, round the 
number up. 

b. If the number you are rounding is followed by 0, 1, 2, 3, or 4, round the number 
down. 

Therefore, the number of farms for each sub-population needed to be sample for 
being representative sampling of the total are indicated in the Table 8 below. 
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Table 8. Identification of the number of farms in each sub-population sample for Example 2. 

Sub-population Regions 
Agricultural 
production 
systems 

Capacity 
Number of farms in 
the sub-population 

Number of farms 
in the sample 
(sub-sample size) 

1 RA Conventional Class 1 50 7 

2 RA Conventional Class 2 20 5 

3 RA Organic Class 1 30 6 

4 RA Organic Class 2 0 0 

5 RB Conventional Class 1 20 5 

6 RB Conventional Class 2 80 9 

7 RB Organic Class 1 30 6 

8 RB Organic Class 2 70 8 

9 RC Conventional Class 1 50 7 

10 RC Conventional Class 2 0 0 

11 RC Organic Class 1 0 0 

12 RC Organic Class 2 0 0 

 

Once established the number, the user should decide which of these farms are 
representatives of the total and how to register them. The registry gives the option 
to report all the farms in each sub-population by farm group for the same product 
or separately as a single farm entry. 
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Table 9. Economic activities included in Divisions 01 and 03 of the NACE codes with the potential to generate 
food losses, according to FOLOU's methodology and proposed classification by categories. HP: High priority of 

being measured, LP: Low priority of being measured, NA: Not applicable. 

Division 
Code 

Group 
Code 

Class 
Code 

Class Name 
FOLOU 

proposal 

SECTION A — AGRICULTURE, FORESTRYAND FISHING   

01 
    

Crop and animal production, hunting and related 
service activities 

  

01.1   Growing of non-perennial crops   

  01.11 
Growing of cereals (except rice), leguminous crops 
and oil seeds 

HP 

  01.12 Growing of rice HP 

  01.13 Growing of vegetables and melons, roots and tubers HP 

  01.14 Growing of sugar cane HP 

  01.15 Growing of tobacco NA 

  01.16 Growing of fibre crops NA 

  01.19 Growing of other non-perennial crops NA 

01.2   Growing of perennial crops   

  01.21 Growing of grapes HP 

  01.22 Growing of tropical and subtropical fruits HP 

  01.23 Growing of citrus fruits HP 

  01.24 Growing of pome fruits and stone fruits HP 

  01.25 Growing of other tree and bush fruits and nuts HP 

  01.26 Growing of oleaginous fruits HP 

  01.27 Growing of beverage crops HP 

  01.28 
Growing of spices, aromatic, drug and 
pharmaceutical crops 

HP 

  01.29 Growing of other perennial crops NA 

01.3   Plant propagation   

  01.30 Plant propagation NA 

01.4   Animal production   

  01.41 Raising of dairy cattle HP 

  01.42 Raising of other cattle and buffaloes HP 

  01.43 Raising of horses and other equines LP 

  01.44 Raising of camels and camelids LP 

  01.45 Raising of sheep and goats HP 

  01.46 Raising of swine/pigs HP 

  01.47 Raising of poultry HP 

  01.49 Raising of other animals LP 
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Division 
Code 

Group 
Code 

Class 
Code 

Class Name 
FOLOU 

proposal 

01.5   Mixed farming   

  01.50 Mixed farming HP 

01.6   
Support activities to agriculture and post-harvest 
crop activities 

  

  01.61 Support activities for crop production NA 

  01.62 Support activities for animal production NA 

  01.63 Post-harvest crop activities NA 

  01.64 Seed processing for propagation NA 

01.7   Hunting, trapping and related service activities   

  01.70 Hunting, trapping and related service activities HP 

03     Fishing and aquaculture   

03.1   Fishing   

  03.11 Marine fishing HP 

  03.12 Freshwater fishing HP 

03.2   Aquaculture   

  03.21 Marine aquaculture HP 

  03.22 Freshwater aquaculture HP 

 

 

 

  



 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). 
Neither the European Union nor the granting authority can be held responsible for them. 

Page 52 of 56 

Table 10. Statistical classification of the products by activity (CPA) according to the previous NACE codes with 
the potential to generate food losses. Filled in yellow, LP: Low priority of being measured. 

NACE Classes approach CPA approach CPA approach 2 

D 01.11 - Growing of cereals 
(except rice), leguminous 
crops and oil seeds 

01.11.1 Wheat 01.11.11 Durum wheat 
01.11.12 Wheat, except durum wheat 

01.11.2 Maize 01.11.20 Maize 

01.11.3 Barley, rye and oats 01.11.31 Barley 
01.11.32 Rye 
01.11.33 Oats 

01.11.4 Sorghum, millet and 
other cereals 

01.11.41 Sorghum 
01.11.42 Millet 
01.11.49 Other cereals 

01.11.5 Cereals straw and husks 01.11.50 Cereals straw and husks 

01.11.6 Green leguminous 
vegetables 

01.11.61 Beans, green 
01.11.62 Peas, green 
01.11.69 Other green leguminous vegetables 

01.11.7 Dried leguminous 
vegetables 

01.11.71 Beans, dry 
01.11.72 Broad beans, dry 
01.11.73 Chick peas, dry 
01.11.74 Lentils, dry 
01.11.75 Peas, dry 
01.11.79 Pulses (dried leguminous 
vegetables) n.e.c. 

01.11.8 Soya beans, groundnuts 
and cotton seed 

01.11.81 Soya beans 
01.11.82 Groundnuts, in shell 
01.11.83 Groundnuts, shelled 
01.11.84 Cotton seed 

01.11.9 Other oil seeds 01.11.91 Lin seed 
01.11.92 Mustard seed 
01.11.93 Rape or colza seed 
01.11.94 Sesame seed 
01.11.95 Sunflower seed 
01.11.99 Other oil seeds n.e.c. 

D 01.12 - Growing of rice 01.12.1 Rice, not husked 01.12.10 Rice, not husked 

D 01.13 - Growing of vegetables 
and melons, roots and tubers 

01.13.1 Leafy or stem vegetables 01.13.11 Asparagus 
01.13.12 Cabbages 
01.13.13 Cauliflowers and broccoli 
01.13.14 Lettuce 
01.13.15 Chicory 
01.13.16 Spinach 
01.13.17 Artichokes 
01.13.19 Other leafy or stem vegetables 

01.13.2 Melons 01.13.21 Watermelons 
01.13.29 Other melons 

01.13.3 Other fruit-bearing 
vegetables 

01.13.31 Chillies and peppers, green (only 
capsicum) 
01.13.32 Cucumbers and gherkins 
01.13.33 Eggplants (aubergines) 
01.13.34 Tomatoes 
01.13.39 Other fruit-bearing vegetables n.e.c. 

01.13.4 Root, bulb or tuberous 
vegetables 

01.13.41 Carrots and turnips 
01.13.42 Garlic 
01.13.43 Onions 
01.13.44 Leeks and other alliaceous 
vegetables 
01.13.49 Other root, bulb or tuberous 
vegetables (without high starch or inulin 
content) 



 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Research Executive Agency (REA). 
Neither the European Union nor the granting authority can be held responsible for them. 

Page 53 of 56 

NACE Classes approach CPA approach CPA approach 2 

01.13.5 Edible roots and tubers 
with high starch or inulin 
content 

01.13.51 Potatoes 
01.13.52 Sweet potatoes 
01.13.53 Cassava 
01.13.54 Taro 
01.13.59 Other edible roots and tubers with 
high starch or inulin content 

01.13.6 Vegetable seeds, except 
beet seeds 

01.13.60 Vegetable seeds, except beet seeds 

01.13.7 Sugar beet and sugar 
beet seeds 

01.13.71 Sugar beet 
01.13.72 Sugar beet seeds 

01.13.8 Mushrooms and truffles 01.13.80 Mushrooms and truffles 

01.13.9 Vegetables, fresh, n.e.c. 01.13.90 Vegetables, fresh, n.e.c. 

D 01.14 - Growing of sugar cane 01.14.1 Sugar cane 01.14.10 Sugar cane 

D 01.21 - Growing of grapes 01.21.1 Grapes 01.21.11 Table grapes 
01.21.12 Other grapes, fresh 

D 01.22 - Growing of tropical 
and subtropical fruits 

01.22.1 Tropical and subtropical 
fruits 

01.22.11 Avocados 
01.22.12 Bananas, plantains and similar 
01.22.13 Dates 
01.22.14 Figs 
01.22.19 Other tropical and subtropical fruits 

D 01.23 - Growing of citrus 
fruits 

01.23.1 Citrus fruits 01.23.11 Pomelo and grapefruits 
01.23.12 Lemons and limes 
01.23.13 Oranges 
01.23.14 Tangerines, mandarins, clementines 
01.23.19 Other citrus fruits 

D 01.24 - Growing of pome 
fruits and stone fruits 

01.24.1 Apples 01.24.10 Apples 

01.24.2 Other pome fruits and 
stone fruits 

01.24.21 Pears 
01.24.22 Quinces 
01.24.23 Apricots 
01.24.24 Cherries 
01.24.25 Peaches 
01.24.26 Nectarines 
01.24.27 Plums 
01.24.28 Sloes 
01.24.29 Other pome fruits and stone fruits 
n.e.c. 

D 01.25 - Growing of other tree 
and bush fruits and nuts 

01.25.1 Berries and the fruits of 
the genus vaccinium 

01.25.11 Kiwi fruit 
01.25.12 Raspberries 
01.25.13 Strawberries 
01.25.19 Other berries, the fruits of the genus 
vaccinium n.e.c. 

01.25.2 Fruit seeds 01.25.20 Fruit seeds 

01.25.3 Nuts (excluding wild 
edible nuts, groundnuts and 
coconuts) 

01.25.31 Almonds 
01.25.32 Chestnuts 
01.25.33 Hazelnuts 
01.25.34 Pistachios 
01.25.35 Walnuts 
01.25.39 Other nuts (excluding wild edible 
nuts, groundnuts and coconuts) 

01.25.9 Other tree and bush 
fruits n.e.c. 

01.25.90 Other tree and bush fruits n.e.c 

D 01.26 - Growing of 
oleaginous fruits 

01.26.1 Olives 01.26.11 Table olives 
01.26.12 Olives for production of olive oil 

01.26.2 Coconuts 01.26.20 Coconuts 

01.26.9 Other oleaginous fruits 01.26.90 Other oleaginous fruits 
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NACE Classes approach CPA approach CPA approach 2 

D 01.27 - Growing of beverage 
crops 

01.27.1 Beverage crops 01.27.11 Coffee beans, not roasted 
01.27.12 Tea leaves 
01.27.13 Maté leaves 
01.27.14 Cocoa beans 

D 01.28 - Growing of spices, 
aromatic, drug and 
pharmaceutical crops 

01.28.1 Spices, not processed 01.28.11 Pepper (piper spp.), raw 
01.28.12 Chillies and peppers, dry (capsicum 
spp.), raw 
01.28.13 Nutmeg, mace and cardamoms, 
raw 
01.28.14 Anise, badian, coriander, cumin, 
caraway, fennel and juniper berries, raw 
01.28.15 Cinnamon (canella), raw 
01.28.16 Cloves (whole stems), raw 
01.28.17 Ginger, dry, raw 
01.28.18 Vanilla, raw 
01.28.19 Other spices, not processed 

01.28.2 Hop cones 01.28.20 Hop cones 

01.28.3 Plants used primarily in 
perfumery, in pharmacy, or for 
insecticidal, fungicidal or 
similar purposes 

01.28.30 Plants used primarily in perfumery, 
in pharmacy, or for insecticidal, fungicidal 
or similar purposes 

D 01.41 - Raising of dairy cattle 01.41.1 Dairy cattle, live 01.41.10 Dairy cattle, live 

01.41.2 Raw milk from dairy 
cattle 

01.41.20 Raw milk from dairy cattle 

D 01.42 - Raising of other cattle 
and buffaloes 

01.42.1 Other cattle and 
buffaloes, live 

01.42.11 Other cattle and buffaloes, except 
calves, live 
01.42.12 Calves of cattle and buffalo, live 

01.42.2 Cattle and buffalo 
semen 

01.42.20 Cattle and buffalo semen 

D 01.43 - Raising of horses and 
other equines 

01.43.1 Horses and other 
equines, live 

01.43.11 Horses, live 
01.43.12 Asses, mules and hinnies, live 

D 01.44 - Raising of camels and 
camelids 

01.44.1 Camels and camelids, 
live 

01.44.10 Camels and camelids, live 

D 01.45 - Raising of sheep and 
goats 

01.45.1 Sheep and goats, live 01.45.11 Sheep, live 
01.45.12 Goats, live 

01.45.2 Raw milk from sheep 
and goats 

01.45.21 Raw milk from sheep 
01.45.22 Raw milk from goats 

01.45.3 Shorn wool from sheep 
and goats, greasy, including 
fleece washed shorn wool 

01.45.30 Shorn wool from sheep and goats, 
greasy, including fleece washed shorn wool 

D 01.46 - Raising of swine/pigs 01.46.1 Swine, live 01.46.10 Swine, live 

D 01.47 - Raising of poultry 01.47.1 Poultry, live 01.47.11 Chickens, live 
01.47.12 Turkeys, live 
01.47.13 Geese, live 
01.47.14 Ducks and guinea fowls, live 

01.47.2 Eggs in shell, fresh 01.47.21 Hen eggs in shell, fresh 
01.47.22 Eggs from other poultry, in shell, 
fresh 
01.47.23 Hen eggs for hatching 
01.47.24 Eggs from other poultry, for 
hatching 

D 01.49 - Raising of other 
animals 

01.49.1 Other farmed animals, 
live 

01.49.11 Domestic rabbits, live 
01.49.12 Farmed birds n.e.c., live 
01.49.13 Farmed reptiles (including snakes 
and turtles), live 
01.49.19 Other farmed animals n.e.c., live 
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NACE Classes approach CPA approach CPA approach 2 

01.49.2 Other farm animal 
products 

01.49.21 Natural honey 
01.49.22 Raw milk n.e.c. 
01.49.23 Snails, fresh, chilled, frozen, dried, 
salted or in brine, except sea snails 
01.49.24 Edible products of farm animal 
origin n.e.c. 
01.49.25 Silk-worm cocoons suitable for 
reeling 
01.49.26 Insect waxes and spermaceti, 
whether or not refined or coloured 
01.49.27 Animal embryos for reproduction 
01.49.28 Non-edible products of farm 
animal origin n.e.c. 

01.49.3 Raw fur skins and 
miscellaneous raw hides and 
skins 

01.49.31 Raw fur skins, except of fur-bearing 
lambs 
01.49.32 Raw fur skins of fur-bearing lambs 
01.49.39 Raw skins of animals n.e.c. (fresh or 
preserved, but not further prepared) 

D 01.50 - Mixed farming * * 

D 01.70 - Hunting, trapping 
and related service activities 

01.70.1 Hunting and trapping 
and related services 

01.70.10 Hunting and trapping and related 
services 

D 03.11 - Marine fishing ** ** 

D 03.12 - Freshwater fishing ** ** 

D 03.21 - Marine aquaculture ** ** 

D 03.22 - Freshwater 
aquaculture 

** ** 

In yellow and as classified in the previous table, LP: Low priority of being measured. 
*For this activity, the CPA has no product category, because the products are classified in the specialised 
agricultural subcategories of groups 01.1, 01.2 and 01.4. 
**For these activities, the CPA has no products categories, and the approach of the registry will remain on the NACE 
codes. 
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