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Executive Summary

Work Package 2 investigates the direct, indirect, and root causes of food losses at
the primary production stage for key EU commodity sectors, with a focus on the
five sectors studied in FOLOU. Building on the framework from D21 and the
evidence review in D2.2, the following document presents the validation and
classification of the most pressing food loss drivers through 36 standardized semi-
structured interviews with primary producers, their associations and other entities
across Europe.

Findings show that food losses arise from interconnected environmental, social,
behavioural, and economic drivers. Environmental pressures act as external
triggers, while market organizations, infrastructural gaps, and investment barriers
create systemic vulnerabilities for farms. A perceptual gap also emerges: scientific
literature emphasises managerial factors, whereas stakeholders highlight external
structural constraints, underscoring the need for more inclusive governance and
improved communication.

Key implications include the need to strengthen financial and infrastructural
support, align market standards with sustainable production realities, enhance
advisory systems through participatory methods, and integrate both economic and
perceptual indicators into monitoring frameworks.

These results provide an empirically grounded basis for the next steps in FOLOU,
particularly Task 2.4, where focus groups will be used to co-design feasible and
effective solutions and policy recommendations to prevent and reduce food losses.
The drivers identified here will serve as inputs to ensure that proposed strategies
are realistic and aligned with producers’ needs.
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1. Introduction

11. Rationale and objectives of T2.3 and D.2.3

The main objective of WP2 is to investigate the direct and indirect drivers as well
as the root causes behind food losses at the primary production stage, for a wide
range of the most important commodities produced in the EU with a specific focus
on the five commmodity sectors studied in FOLOU. T2.3, departing from the protocol
framework developed in T21', and the systematic review and categorization of
direct and indirect food loss drivers reported in D2.2 (Report on available data and
information about food loss drivers), further validates, analyses, and classifies the
most pressing food loss drivers based on the perceptions of primary producers,
their associations, and other related entities engaged through individual semi-
structure interviews (D2.3) or collaborative and participated focus groups (D2.4).

The current deliverable (D2.3 - Report on data collection (direct and indirect drivers
of food loss)) serves as an inception report of the work carried out up to M36 to fulfil
these objectives. The deliverable presents an overview of 36 standardized semi-
structured interviews performed with primary producers, their associations, and
other related entities of various commmodity sectors of across Europe, with the aim
of understanding the producers and practitioners’ perspective towards food
losses and inform food stakeholders and policymakers (T2.4) on the solutions
that should be prioritized according to the most pressing food loss drivers
identified. This work will ultimately feed the recommendations (5 practice
guidelines) to reduce/prevent Food Losses along the value chains as output of T7.3
of WP7.

1.2. Structure of the document
D2.3 is articulated in 5 chapters:

e Chapter1introduces the rationale, main objectives (1.1), and structure of the
deliverable (1.2).

e Chapter 2 presents the research objectives (2.1) and the methodology used
to perform the semi-structured interviews with primary producers (2.2).

e Chapter 3 offers an overview of the main results obtained from the semi-
structured interviews with primary producers.

e Chapter 4 discusses the results obtained considering emerging literature
and its policy implications.

e Chapter 5 concludes the report and outlines the next steps to carry on in the
FOLOU project, linked to D2.3 work.

"In this work we consider food loss in all the mentioned cases in D2.1, with the exception of the cases in which
the food is finally treated in a waste treatment plant with official licence
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2. Methodology

In this chapter, we outline the research objectives and discuss the primary
methodological decisions made for conducting semi-structured interviews with
key stakeholders in the primary production sector across different commodity
groups.

2.1. Objectives of the research

The main objective of D2.3 is the identification of the most pressing challenges
perceived by primary producers in Europe and from various commodity sectors
when dealing with food losses. This aims to present possible solutions to reduce
food losses while ensuring their acceptance and implementation by the producers
themselves. The research questions of D2.3 are:

e RQ#1: What are the most important perceived behavioural, societal, and
environmental drivers of food losses during the primary production stage in
Europe across different commodity sectors?

e RQ#2: What are the main economic, social, and environmental impacts of
food losses as perceived by interviewed primary producers?

The main outcomes of the deliverable associated with the above-mentioned
research questions are:

a) The creation of a tested methodology for assessing and categorizing
primary producers’ perception of food losses drivers and their impact.
The protocol is presented and discussed in Chapter 2.2.

b) A harmonized dataset presenting the results of the semi-structure
interviews performed across various European commodity sectors. This
dataset is presented in Chapter 3.1 and discussed in 4.1.

2.2. Semi-structured interviews

The work of sub-task 2.2.2 started from the analysis of the 35 behavioral, societal,
and environmental drivers identified in sub-task 2.2.1, and reported in D.2.2. This
preliminary list of drivers, validated through an assessment of scientific and grey
literature in T2.2.1, was used to frame standardized semi-structured interviews with
practitioners from various commodity sectors within the primary sector.

From February 2024 (M14) to May 2024 (M17), UNIBO drafted an interview guideline
to be used to contact and interview relevant primary producers, their associations,
and any other relevant stakeholders from the food value chain (e.g., researchers,
retailers, transformation entities, etc.). The guideline was regularly discussed with
WP2 partners and their feedback was integrated. A close-to-final version of the
guideline was produced by the end of M17 and piloted with an interview. Additional
feedback from the interview (unclear wordings, redundant questions, length of the
interview, etc.) was integrated in the guideline and a final version was prepared in
M18 and shared with all involved WP2 partners.
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The results of this collaborative process were:

1. Semi-structured interview guideline: The guideline presents a step-by-step
structure for conducting standardized semi-structured interviews with
practitioners from various commodity sectors within the primary production
sector. The guideline is further described in Section 2.2.1 and reported in full
in Annex 1.

2. Pre-Interview Supporting Information. This document provides a list of
drivers and impacts identified through literature reviews, together with their
descriptions. It was shared with the interviewees at least one week in
advance, to help them familiarize themselves with the terminology used and
the list of drivers. The document was drafted in English and translated in
local languages by each WP2 partner. The document is reported in Annex 2.

3. Consent Form: This document provides the official English template for the
ethics form used to obtain the interviewee's consent to participate in the
study (prior to the interview). The form was translated into each used
language and was shared with each interviewee at least a week before the
interview. All signed forms were stored in each partner server and coded
using anonymized IDs, to ensure the anonymity of participants. The English
template of the consent form is provided in Annex 3.

4. Supporting PowerPoint: A PowerPoint presentation was produced to
support interviewing teams planning to conduct the interviews virtually. The
presentation includes a series of supporting slides to guide the interviewees
through the questions and various phases of the interview (Annex 4).

Documents 2-4 were translated into the local languages during M20 to M22. In
parallel, UNIBO started performing a series of interviews to provide additional and
timely feedback to the rest of the partners. Each partner had a target of about 5
interviews per country with a diverse coverage of commodity sectors (Vegetables
and fruits; grain and pulses; roots, tubers and oil crops; aquaculture and fisheries;
meat and dairy products) and production systems (conventional, organic, or
agroecological) to ensure a proper representativity of the primary sector.

Interviewees were initially selected from WP2 partners’ existing networks. Snowball
sampling was used to gather additional names and contacts, to open the sample
beyond the consortium and its associated stakeholders. Quota per commodity
sector, country, and production systems were used to ensure that the sample was
wide and diverse enough to capture a broad set of perceptions from primary sector
stakeholders in Europe. Each interview lasted on average 70 min. They were
generally conducted online in the local language and recorded.

By M33, 36 semi-structured interviews were performed in Italy, Greece, Spain,
Belgium, and Norway. Table 1 provides an overview of all interviews, the dates, and
the countries of the stakeholders interviewed.
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Table 1. List of semi-structured interviews performed.

ID ?:rtneplete d Month Lr::ﬁnl;(:wing f;::fholder Country Sex
IGO1 06/10/2024 M18 UNIBO Consortium Italy F&M
ICO2 07/12/2024 M19 UNIBO Consortium Italy M
IMO3 08/01/2024 M20 UNIBO Consortium Italy M
GKO1 13/09/2024 M21 MIO-ECSDE Consortium Greece M
GKo2 10/09/2024 M21 MIO-ECSDE Research Greece M
GLO3 10/15/2024 M21 MIO-ECSDE Research Greece F
GLO4 11/07/2024 M22 MIO-ECSDE Producer Greece M
SRO1 27/09/2024 M21 ARC & UVIC Research Spain F
SEO2 02/10/2024 M22 ARC & DARPA Producer Spain M
SPO3 07/10/2024 M22 ARC & DARPA Consortium Spain M
STO4 10/10/2024 M22 DARPA & UVIC Research Spain M
SO5 21110/2024 M22 ESPIGOL & UVIC Research Spain M
STO6 05/11/2024 M23 ESPIGOL & DARPA  Producer Spain M
BLO1 27/09/2024 M21 ACR+ Producer Belgium F
BJO2 30/09/2024 M21 ACR+ Producer Belgium M
IPO4 17/10/2024 M22 UNIBO Consortium Italy M
BBO3 31/10/2024 M22 ACR+ Research Belgium F
IPO5 15/11/2024 M23 UNIBO Producer Italy M
IBO6 26/11/2024 M23 UNIBO Consortium Italy M
SS07 25/10/2024 M23 ESPIGOL & UVIC Consortium Spain M
SM08 09/01/2025 M25 DARPA Producer Spain F&M
SS09 17/01/2025 M25 DARPA Consortium Spain M
BFO4 29/11/2024 M23 ACR+ Research Belgium M
BSO5 22/01/2025 M25 ACR+ Consortium Belgium F
BHO6 24/02/2025 M26 ACR+ Producer Belgium M
SM10 19/03/2025 M27 DARPA & ARC Consortium Spain M
BNO7 19/03/2025 M27 ACR+ Consortium Belgium M
GIlO5 19/03/2025 M7 MIO-ECSDE Producer Greece F
GS06 27/03/2025 M27 MIO-ECSDE Producer Greece M
NSO1T 21/02/2025 M26 NORCE Research Norway M
NGO2 04/03/2025 M27 NORCE Producer Norway M
NSO3 10/03/2025 M27 NORCE Producer Norway M
NMO4 20/03/2025 M27 NORCE Producer Norway M
IFO7 15/05/2025 M29 UNIBO Consortium Italy F
ICO8 12/06/2025 M30 UNIBO Consortium Italy M
GRO7 30/09/25 M33 MIO-ECSDE Producer Greece F

'Alphanumerical unique identifier of the interviewee (first digit is the first letter of the country in which the interviewee operates, second digit is the
first letter of the interviewee's surname, third and four digits are consecutive numbers starting from 01).

2 Producer= primary producer, farmer; Research=researcher,university staff; Consortium = farmers' association representatives.
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2.2.1 Semi-structured interview guidelines and supporting materials

The interview guide is divided into four sections and is designed to be completed
in approximately one hour and fifteen minutes.

The first section of the guideline is dedicated to the presentation of the project and
its objectives, as well as the FOLOU food loss definition2 Furthermore, some time is
dedicated to get the explicit consent by the interviewee to audio-record the
meeting and to ensure that the previously shared ethics form is properly
understood and signed (Annex 3).

The second section consists of breaking ice questions. Interviewees are asked to
describe their role within the organisation and its geographic focus, as well as the
company size (micro, small, medium or large) and the main production system
(conventional, organic or agroecological). Moreover, the commodity sectors of the
interviewee's organisation are categorized within the 5 FOLOU categories
(vegetables and fruits, grain and pulses, aguaculture and fisheries, meat and dairy
products) and assessed in terms of territorial coverage and total production in a
normal season. Further, the interviewee is invited to briefly discuss the overall main
challenges concerning food loss in primary production and the key driver of food
loss, to break the ice before a deeper analysis of food loss drivers undertaken in
section 3.

The third section is the interview's core, which is estimated to last around 50
minutes. During this time, the interviewer presents the subdivision of drivers based
on the FOLOU framework (behavioural, social, and environmental) and invites the
interviewee to rank the categories of food loss drivers according to their relevance.
To allow interviewees to familiarise themselves with the drivers and their meaning,
the list of drivers identified from the literature review is circulated at least 1-2 weeks
prior to the interview (Annex 2).

After this part is completed, interviewees are asked to identify any missing drivers,
indicate those that are not relevant and evaluate the most frequent drivers
according to the commodity sector they work on and their experience. If the
interviewees express interest in exploring the topic further, they are asked to
provide an estimation for the magnitude of up to 4 drivers. For each selected driver,
they are invited to estimate the percentage of food losses that can be attributed to
the specific driver (on a scale from 1to 100) within the system they are referring to.
The same procedure is then applied to the other two categories of drivers: the 16
societal and 6 environmental drivers identified in D2.2. A discussion is encouraged
around their relevance, frequency, and magnitude, following the same structure
described above for the behavioural drivers.

In the fourth and final section the impacts of food losses are investigated. The
interviewer shows the list of environmental, economic and social impacts identified
in the review, and the interviewee is asked to comment on them and identify the
ones related the activities of their organisation. Only if the interviewee shows a
proactive attitude, an estimation of the impacts’ degree of importance is assessed

2“Food Loss is 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 is not donated or does not become animal feed, by-
product or food waste”.
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on a 1-5 scale. Impacts of FL have been fine-tuned with those retrieved in WP5, to
ensure that this activity will inform the development of the sustainability impact
assessment. The list of impacts identified in the review is reported in Annex 2.

Five final minutes are dedicated to the closing questions. The interviewer briefly
introduces the upcoming activity of the Focus Groups and training activities of
WPG6 and assesses the interviewees interest in participating in them.

2.2.2 Reporting sheet and metadata

To properly record and organize information collected during each interview, a
reporting sheet was produced as a tool to ensure that all relevant details are
captured consistently and systematically. The reporting sheet was stored in the
project server and compiled by all interviewers with selected information and direct
guotes from each interview. All information reported was duly anonymized?®. The
metadata of the reporting sheet is provided in Annex 4.

Each interviewer was asked to complete the reporting sheet either during or after
the interview by using the audio recording and the notes taken during the session
to accurately trace back the relevant information. Each line represents an interview
reporting sheet, while each column corresponds to a question, which is correlated
to appropriate metadata as to make the file more readable and facilitate
comparison between the different lines. Because of the qualitative approach of the
research, many columns are dedicated to record quotations (translated in English)
by the interviewees and annotations by the interviewer. Quotations are used to
further ground the results obtained in Section 3 as well as for supporting the
development of the learning courses in WP7.

2.2.3 Data analysis

Interview data were analysed through a mixed qualitative—quantitative approach
combining descriptive statistics, thematic coding, and comparative analysis. This is
an approach often used in food loss and waste qualitative assessments (e.g.,
Kalogiannidis et al,, 2025; Surucu-Balci & Tuna, 2021). Interview transcripts were
coded using the driver classification developed in D2.2. One or more codes could
be assigned to each interview fragment. This coding procedure enabled a
systematic analysis of the data, capturing both the frequency with which specific
issues emerged across interviews and differences in perception across commodity
sectors, countries, stakeholder types, and production systems, geographic
coverage, company size, and years of experience in the primary sector. Because
some stakeholders deal/work with more than one commodity (e.g., multi
production farming), the analysis considered both the main commodity assessed

3 No personal data on the interviewee's were stored (names, contacts). Each interviewee was identified through a
four-digit alphanumerical code, with the first digit being the first letter of the country in which the interviewee
operates, the second digit is the first letter of the interviewee's surname, and the third- and four-digits consecutive
numbers starting from O1.

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.



during the interview and the broader commodity sector to which it belonged.
Missing or unspecified information was classified as not available (NA) and reported
transparently when relevant.

For the analysis of the most pressing food loss challenges (Section 3.1), interview
transcripts were examined to identify the main challenges spontaneously reported
by stakeholders in relation to food loss in primary production. Reported challenges
were coded inductively and then grouped into recurrent thematic categories, such
as climate change extreme events, pests and diseases, market requirements,
public support, forecasting problems, and infrastructure constraints. The number
of mentions for each challenge was then calculated across the 36 interviews. In
addition to the overall distribution of mentions, challenges were compared across
commodity sectors, countries, stakeholder types, and production systems to
distinguish transversal issues from more context-specific concerns.

For the assessment of food loss driver relevance (Section 3.2), responses from the
ranking exercise were aggregated according to the three domains derived from
the systematic literature review reported in D2.2: behavioral, societal, and
environmental drivers. Individual rankings assigned by interviewees were
transformed into percentages of total preferences, both globally and by subgroup.
This allowed comparison between the relative weight attributed to each driver
domain in the interviews and the relative frequency of drivers identified in the
literature review. Cross-tabulations were then carried out by commodity sector,
country, stakeholder type, and production system to explore whether preferences
varied systematically across categories. Given the limited size of some subgroups,
the analysis remained primarily descriptive and interpretative rather than
inferential.

For the validation exercise presented in Section 3.3, interviewees' yes/no responses
regarding agreement with the literature-based classification of behavioural,
societal, and environmental drivers were analysed as levels of agreement.
Agreement rates were calculated as the percentage of respondents who stated
that they generally agreed with the ranking proposed by the literature review for
each domain. These percentages were then compared so to identify areas of
convergence and divergence between scientific evidence and stakeholders’
perceptions. This step was intended to assess not only whether interviewees
recognised the relevance of the three driver domains, but also whether they
considered their internal prioritisation consistent with field experience.

The identification of the four most relevant food loss drivers within each domain
(Section 3.4) was analysed by combining frequency counts with qualitative
interpretation. Drivers previously identified in the literature review were presented
to interviewees, who were asked to indicate those they considered most relevant.
Mentions were counted for each specific driver within the behavioural, societal, and
environmental domains. The most frequently selected drivers were then examined
through the interview narratives, using illustrative statements to explain why
stakeholders considered them and how they connected them to concrete food loss
dynamics.
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Finally, for the analysis of perceived food loss impacts (3.5), the scores assigned by
interviewees to the predefined list of impacts were aggregated to obtain average
values for each impact category. This made it possible to define an overall ranking
of perceived impacts and to identify the dimensions most strongly associated with
food loss in primary production.

Throughout the analysis, qualitative material from the interviews was used to
complement and interpret the quantitative summaries. Selected quotations were
included where they helped clarify the meaning of specific responses, illustrate
common experiences across respondents, or highlight contrasting perspectives
between sectors and countries. Quotes are reported in italics, accompanied by a
corresponding alphanumeric identifier*

During the data analysis, no weighting was applied by stakeholder type, country,
commodity sector, or production system (Sections 3.4.4., 3.4.5, 3.4.6, 3.4.7) individual
rankings were aggregated using a simple arithmetic mean when it was needed to
compare sub-global values.

4 |dentifiers are alphanumeric codes consisting of two letters corresponding to the country (e.g., IT) and two
consecutively increasing numerical digits.
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3. Results from the semi-structured interviews

Different commodity sectors were explored, with a prevalence of fruit and
vegetables (11), followed by meat and dairy (10), aquaculture and fisheries (8), roots,
tubers and oil seeds (4), and grain and pulses (3) (Table 2). 10 stakeholders were
representing more than one commodity sector®

Concerning production systems, conventional agriculture was the most frequent
(21), while 8 stakeholders were representing agroecological production and 6
organic production systems. One stakeholder did not mention which production
system it was describing. Stakeholders had a different level of experience in the
primary sector. Only four have had less than 5 years of experience, while over half
(18) had more than 20 years of experience in the sector.

Table 2. Semi-structured interviews, main commodity sectors, and production systems. NA= not available as not
specified by the interviewees.

Main commodity Main Production Geographic Compan
ID assessed during the commodity grap -ompany Experience
. . System coverage size
interviews sector
IGO1 Clementines Vegeta_bles Conventional 12,300 ha SmaI_I— 20+
and fruit medium
Apricots, peaches,
1IC02 pears, apples " leaf Vegeta_bles Conventional 1,000 ha Large 15
vegetables (spinach, and fruit
chard, turnip greens)
Grain: wheat, spelt,
oats, buckwheat, rye
IMO3 and others Cerealsand o onic 2,700 ha Large 5
Pulses: soybeans, pulses
peas, chickling peas
and others
Meat and
GKO1 Goat and sheep milk animal Organic NA Micro 20
products
GKO02 NA Vegeta_bles Agroecological 235 ha Small 20+
and fruit
GLO3 NA Vegetables Organic NA NA 20+
and fruit
GLO4 Olive ROOtST tubers Conventional NA Micro 35
and oil crops
SROT NA Aquaculture -\ NA Small 3
and fisheries
Peaches, nectarines, Vegetables
SEO2 paraguayans, pears, getat Agroecological 14 ha Micro 45
- and fruit
figs and apples.
Meat and
SPO03 pork animal Conventional NA Micro 20
products
Cabbage, lettuce,
watermelon,
pumpkin, zucchini,
STO4 tomato, cucumber, Vegeta_bles Conventional NA NA 5
. . and fruit
artichoke, cauliflower,
green beans and
onion.
Beef, shee oat Meat and
S05 ! P9 animal Agroecological NA NA 25
meat
products

5 In this section, we report and refer only to the main commmodity sector of each interviewee, when more than
one.
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*

Main commodity Main Production Geographic Compan
ID assessed during the commodity grap -ompany Experience
. . System coverage size
interviews sector
STO6 NA Vegetables Agroecological NA Micro NA
and fruit
Seasonal vegetables, Vegetables . .
BLOT rhubarb, strawberries and fruit Agroecological NA Micro 40+
Raspberries,
strawberries, Vegetables .
BJO2 blackberries, apples, and fruit Conventional NA Large 20
pears
IPO4 Shellfish: mostly Aqua.cultu.re Conventional NA Large 30
mussels and fisheries
Endives, leeks and Vegetables
BBO3 berries among other getal Conventional NA NA 16
and fruit
products
Real clams (Venerupis
decussata), Aguaculture
IPO5 mussels, Oyster, quas . Conventional NA Micro 30
; . and fisheries
sardines, anchovies et
al ("pesce azzurro")
IBO6 NA Aquaculture o ional NA Micro 23
and fisheries
. Meat and
SS07 Sheep milk and animal Agroecological 15 ha Micro 15
cheese
products
Vegetables: onions,
tomatoes, and
cucumbers. Vegetables
BFO4 Fruits: Apples (highest getat Organic NA NA 1
. and fruit
volume), with some
production of
peaches.
Meat and
BS0O5 Beef animal Conventional NA NA 2
products
Meat and
BHO6 Cow milk animal Agroecological NA Micro 25
products
Meat and
SM08 Pork animal Conventional NA Micro 3
products
SS09 Whea)t, .barley and Cereals and Conventional NA Micro 7
then irrigated corn pulses
SM10 Wheat, also barleyand  Cerealsand .\ tional 650 ha Micro 10
rape pulses
Meat and
BNO7 Cow milk animal Conventional NA Micro 20
products
GlO5 Olive ROOtSZ tubers Organic 40 m2 Micro 12
and oil crops
GS06  NA Roots, tubers o htional NA Micro 40
and oil crops
NSO1 Salmon: trout Aquaculture e tional NA NA 5
and fisheries
NGO02 Trout Aqua.cultgre Conventional NA NA 30+
and fisheries
NSO3 Salmon Aqua.cultu're Conventional NA NA 30+
and fisheries
NMO4 Salmon Aqua.cultu're Conventional NA NA 18
and fisheries
Meat and Small-
IFPO7 Cow milk animal Conventional NA ) 14
medium
products
Meat and 210 ha
1ICO8 Cow, pork, chicken animal Organic (grazing Small 10
products land)
GRO7 Olives for oil Roots, tubers Agroecological 20 ha Micro 7

and oil crops
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3.1 Most pressing food loss challenges for interviewees

From the systematic literature review analysis compiled in D2.2, 35 drivers of food
loss were identified and divided into 3 domains: behavioural (13), societal (16) and
environmental (6). Also, drivers were divided among direct (14), indirect (18) or both
direct and indirect (3) causes of losses. During the second section of the interviews
(see 2.2.1), interviewees were asked to discuss about the main challenges and the
key driver of food loss in primary production. Table 3 reports a summary of the most
relevant challenges of food loss as perceived by the interviewees.

Table 3. An overview of the most relevant challenges of food loss according to the interviewees (N=36).

Challenge N. of mentions Commodity sector

Climate change extreme events 24 ALL

Vegetables and fruits; Cereals and pulses;
Pests and diseases 14 Aquaculture and fisheries; Meat and
animal products

Vegetables and fruits; Cereals and pulses;

Market requirements and standards 12 .
Meat and animal products.

Vegetables and fruits; Roots, tubers and
n oil crops; Aquaculture and fisheries; Meat
and animal products.

Public support: incentives, regulations
and investments

Wrong production forecast and 10 Vegetables and fruits; Aquaculture and
overproduction-underproduction fisheries; Meat and animal products.

Vegetables and fruits; Cereals and pulses;
Market price fluctuation 9 Roots, tubers and oil crops; Aquaculture
and fisheries; Meat and animal products.

Lack of awareness and interest in FL Vegetables and fruits; Aquaculture and
(and little idea on solutions against FL) fisheries; Meat and animal products.

Vegetables and fruits; Aquaculture and

Lack of infrastructures 6 . . .
fisheries; Meat and animal products.
. Aguaculture and fisheries; Meat and
Food safety requirements 6 .
animal products.
. . . Aguaculture and fisheries; Meat and
Pollution and environmental impact 4 4 '

animal products.

Most interviewees (66%) identified climate change as the primary factor. They
noted that changing temperatures and unexpected weather events frequently
damage aquaculture systems, crops and livestock:

"Heat waves raise water temperatures to as high as 30°C, causing the death of most
mussels. In 2024, nearly the entire production was lost due to excessively hot water." (ITO4).

“Climate change related extreme events and gradual climatic changes damage
livestock, infrastructure, and product quality” (GROT1).

“Climate change extreme events damage the crop and the quality of the product, which
cannot be sold anymore” (ITO1).

Pests and diseases were also commonly mentioned (39%). For example, mastitis
in dairy production was cited as a significant cause of loss (GRO1; SP07), while in the
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cereal sector interviewees mentioned the role of insects and pests in spoiling and
damaging products (ITO2; ITO3; SP10).

Closely related to these environmental drivers, market requirements were
identified as another major contributor to food loss (34%). Products are often
discarded or left unharvested because they fail to meet retailer standards (ITO2;
GROT; SPOT; SP02; GRO7). Indeed, “quality requirements play a significant role, with
strict standards resulting in the classification of certain products as "second class,"
which leads to loss” (BEO3).

Producers perceived public institutions to provide relevant barriers in terms of
regulations and absence of investments. (30%) The complexity of regulations
from European, national and regional bodies is causing mistrust towards
institutions and fostering inefficiencies along the production processes (ITO5; ITOG;
BNOQO7) - “This slow bureaucracy and regulatory burden are holding us back from
making the necessary improvements.” (NOO4). Also, incentives and investments
are lacking, as “subsidies are not well panned” (GRO1) although “financial or
economic resources are required to face hail damages” (SP02).

Finally, the lack of accurate production forecasting often leads to
overproduction, resulting in large quantities of unsold food - “Overproduction of
milk, especially during peak production seasons, can lead to excess milk that
cannot be processed or consumed before spoiling. In some cases, dairy farmers
are forced to discard milk due to the mismatch between supply and market
demand” (GROT1). This driver was mentioned by 28% of the interviewees.

These challenges (climate change, pests and diseases, market standards, lack of
public support, poor forecasting) were reported across nearly all commodity
sectors.

However, some challenges were specific to certain sectors:

e The issues related to access to land (SP0O7; SPO8; ITO8), ageing farmers (SPO5;
BEO5; BEQ7), and animal welfare (GRO1; BEOG; ITO7) were mentioned only for
livestock production.

e Market price fluctuation is disorientating farmers, driving to losses in the
production of fruit and vegetables and roots and tubers - “We have witnessed
in the past how the price of olive oil can fluctuate from 6 EUR per litre to 10 and
12 EUR” (ITOT). “There should be a market regulation that sets minimum prices
for the producer” (SP02).

e Food safety regulations is a common challenge both for livestock and
aquaculture producers, as strict guidelines force producers to kill animals when
minimum criteria are met, such as the presence of anisakis (SPO1), salmonella
(GROQ1), sea lice (NOT; NO2) or the loss of ear tags of cattle (SP08).

o Also, the lack of adequate infrastructures is affecting both livestock producers
and fishermen. The absence of local slaughterhouses forces products to deliver
animals through long transportation journeys (SP03; SPO5; SP08), while “in
areas with limited access to cold storage or unreliable electricity, milk can spoil
quickly” due to insufficient refrigeration infrastructures (GROT1). Also, the fishing
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sector reports outdated and inefficient fleets - “if fishermen have boats of the
last century, it is difficult to prevent food loss” (ITO6).

While some challenges were transversal to all the countries, such pests and
diseases, climate change, lack of public support, lack of infrastructures and wrong
production forecast, others were peculiar to specific countries. Stringent food
safety standards were reported in Spain, Greece, and Norway (GRO1; NOO1; NOO2;
NOO3; NOO4; SPOT; SP08), while animal and fish farming losses because of invasive
species were reported in Italy and Spain (ITO5; SP10). Marketing standards and
market price fluctuations were affecting producers in Greece, Belgium, and Spain
(GRO3; GRO4; SP02; SP10; BEO2; BEO2; BEO3; BEO4;, GRO3; GROG; ITO2; SPO6). Access
to land is a problem identified by Spanish and Italian livestock farmers (ITO8; SPO7).

Some challenges were reported by all types of respondents: marketing standards,
climate change, pests and diseases, market price, lack of infrastructure, food safety
standards, lack of awareness about food loss, and lack of public support.

Others were more specific to a certain typology: for example, wrong production
forecasts were not reported as a challenge by producers. Also, the presence of a
paradigm to waste and the lack of cooperation were important challenges for
researchers and producers. Consortia and producers were sharing concerns related
to access to land (ITO8; SPO7; SPO8), invasive species (ITO5; SP10), animal welfare
(BEOG; GROT; ITO7), and lack of investments (BEO6; BEO7). Abandonment of rural
areas was reported only by one researcher (SPO5).

3.2 Food loss drivers’ relevance

Regarding the third section of the interviews (see 2.2.1), stakeholders were asked to
provide a ranking among food loss drivers’ domains. Preferences were more evenly
distributed across driver categories than the ones resulting from the systematic
review, with environmental drivers considered the most relevant (42.0%), followed
by societal (33.0%) and behavioural drivers (25.0%) (Table 4).

The ranking of these categories did not vary significantly by commodity sector, as
many FL drivers were transversal to each commodity sector explored, such as
access to land, animal welfare, lack of awareness on food loss, climate change,
lack of infrastructures, market price fluctuations, pests and diseases,
inadequate public support.

Error! No s'ha trobat I'origen de la referéncia.Indeed, environmental drivers were
identified as the most important for all the commmodity sectors. Behavioural drivers
were perceived as the least significant for all the sectors.

Also, wrong production forecast was an issue highlighted mostly in conventional
and organic production systems (BBO03; BFO4; GKOT1; IGOT1), as well as food safety
standards (GRO1; NOOT, NOO2; NOO3; NOO4; SPOl;, SP08). Agroecological and
conventional production were concerned by the lack of investment in the food
sector (BEOG; BEQ7).
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Table 4. Food loss drivers’ importance ranking from interviews compared with frequency ranking from the
systematic literature review.

Systematic review' Interviews?
Commodity Behavioural Societal Environmental | Behavioural Societal Environmental

e e e 251 o33 215 258 348 394
Cereal and pulses 281 343 375 78 333 389
ROOtz’i It(L:Jl%er::SS and 235 353 411 16.7 333 50.0
Aqu?i(sjﬁletﬁ;es'a e 261 435 304 229 375 396
Mea;?or:jduipslmal 296 37.0 33.3 26.7 33.3 40.0
Global 29.4 50.1 20.5 25.0 33.0 42.0

"Calculated as the percentage of driver out of the total number of drivers identified in the literature (N=405).
2Computed as the percentage of individual rankings assigned by all interviewees (N = 36).

For all countries, apart from Norway, environmental drivers are the most relevant
driver of food loss (with values higher than 37.5%). Societal drivers are the most
relevant category only for Norwegian stakeholders (45.8%), while they are the
second cause of losses according to Belgian (33.3%) and Spanish (36.7%)
interviewees. Behavioural drivers have generally low scores (lower than 28.2%) for
all the countries: they are at the last position in Belgium (21.4%), Norway (16.7%) and
Spain (25.3%) (Table 5).

According to the stakeholder type, consortia and producers identify environmental
drivers as the most relevant ones, while researchers highlight the relevance of
societal drivers in determining food loss (33.3%).

All three production systems' representatives agree on the relevance of
environmental factors on food loss, while societal drivers are the second most
relevant cause for agroecological and conventional production. Stakeholders from
organic production assign slightly more preferences to behavioural drivers (33.3% -
2nd position)

Table 5. Driver importance by interviewee's country, type, and production system.

Drivers Relevance (%)

Country Behavioural Societal Environmental
Belgium 21.4 333 452
Greece 26.2 26.2 47.6
Italy 28.2 25.6 46.2
Norway 16.7 45.8 375
Spain 253 36.7 38.0

Stakeholder type Behavioural Societal Environmental
Consortium 27.4 31.0 417
Producer 21.6 28.4 50.0
Researcher 29.2 375 333

Production systems Behavioural Societal Environmental
Agroecological 25.0 333 417
Conventional 20.6 373 421
Organic 333 27.8 38.9
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3.3 Food loss drivers' validation

Interviewees were also asked if they agreed with the classification based on the
drivers’ frequencies obtained from the systematic literature undertaken in D.2.2.
Specifically, stakeholders were presented the ranking of drivers in each category
(behavioural, social, environmental) and answered yes/no if they generally agreed
with the ranking. As such, the level of stakeholders’ disagreement with the results
of the literature review was measured.

Behavioural and societal drivers’ classifications have a low level of agreement,
as respectively only 25.0% and 30.6% of the interviewees were agreeing with the
general ranking provided from literature review's results. On the other hand, the
environmental drivers’ general classification is agreed by 52.8% of the
stakeholders.

From a country perspective, the misalignment between literature and
stakeholders' perceptions was generally more evident for behavioural and societal
drivers, as all the countries (except for Greece) presented agreement rates below
50% for behavioural and societal drivers. All countries, except for Norway, agree
more than 50% to the ranking provided for environmental drivers. Indeed,
Norwegian stakeholders did not agree with all the classifications proposed by the
systematic review, assigning 0% of agreement for all three domains. Conversely,
71.4% of Greek interviewees agreed with all the domains’ classification proposed
(Table 6).

Single producers, consortia and researchers agree more than 50% to the
environmental drivers' classification, and disagree with the behavioural and
societal rankings, with agreement values below 38%. Only half of researchers (50%)
agree with the societal drivers' frequencies resulting from literature review.

Agroecological and organic representatives have higher agreement rates on the
environmental drivers' classification (50.0% and 66.7%, respectively) than
conventional ones (47.6%). All production systems' representatives strongly
disagree with the ranking related to societal and behavioural drivers (below 33.3%).

According to the commodity sector, vegetables and fruit, roots, tubers and oil crops,
and cereal and pulses are the ones with high agreement rates for environmental
drivers’ classification (more than 66.7%), while less than 25.0% livestock and fish
farming representative agree on it. Behavioural and societal drivers' rankings
present low agreement rates (below 40%) for all the food categories explored, out
of roots, tubers and oil seeds.

Table 6. Level of agreement of drivers’ classification by interviewee's country, type, and production system.

Level of agreement (%)

Country Behavioural Societal Environmental
Belgium 14.3 429 571
Greece 7.4 7.4 7.4
Italy 12.5 12.5 50.0
Norway 0.0 0.0 0.0
Spain 20.0 20.0 60.0
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Stakeholder type Behavioural Societal Environmental

Consortium 28.6 28.6 50.0
Producer 7.1 14.3 50.0
Researcher 375 50.0 62.5
Production systems Behavioural Societal Environmental
Agroecological 12.5 25.0 50.0
Conventional 238 238 47.6
Organic 333 333 66.7

The interviews conducted across the selected case studies were instrumental in
validating the distinction between direct and indirect drivers defined in D2.2.
Overall, the perspectives of the interviewees align with the theoretical classification,
and the evidence collected provides concrete examples of how these drivers
manifest in real production systems.

Concerning behavioural drivers, several of them were confirmed as indirect
because they influence food loss through upstream conditions or delayed effects
rather than through immediate damage to the product. For instance, the lack of
investment capacity (BEH4) was repeatedly mentioned as a constraint preventing
producers from adopting technologies that could enhance productivity and reduce
losses; as one interviewee reported: “small farmers cannot adopt new technologies
such as robotics which increase income and improve animal wellbeing and
sustainability of the farm” (ITO7). Similar reasoning emerged in aquaculture, where
investments in semi-closed facilities were described as essential for reducing fish
mortalities (NOOQI1), and in small-scale fisheries, where limited capital availability
hinders the adoption of updating of fishing equipment, thereby indirectly
increasing food loss (ITO6). Another example of an indirect behavioural driver is the
choice of an inappropriate moment for harvesting or catching (BEH7): some
aguaculture producers deliberately postpone the collection of mussels in the hope
of obtaining a better market price, but such delays may result in the complete
destruction of the harvest during extreme summer heatwaves, as exemplified by
the case reported in ITO4.

On the contrary, several behavioural drivers were validated as direct because they
immediately compromise product integrity or its marketability. Improper handling
of products (BEH6) was mentioned across different supply chains, with
interviewees highlighting that fish catches can easily be spoiled during
transportation or handling (ITO6) and that incorrect sorting during harvesting and
processing directly generates waste (BEO2). The insufficient understanding of
market fluctuations and price mechanisms (BEHT1) was also recognised as a direct
behavioural driver: according to one respondent, this is “one of the key behavioural
drivers”, noting that the difficulty of interpreting market dynamics affects both
producers and the stability of the supply chain (GRO3).

Similarly, societal drivers were confirmed in their classification. Some of them act
directly on food loss, especially those linked to infrastructure, logistics and
regulatory frameworks. The inefficiency of storage and processing facilities (SOC7)
was highlighted as a direct cause of food loss, particularly when outdated
machinery and delayed public investments limit the quality and safety of stored
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products, leading to missed production (ITO1). The missed application of
technological advances (SOC14) also has direct repercussions: without modern
detection systems, contaminated milk may only be identified at later processing
stages, resulting in the disposal of large quantities; for example, the absence of
data-driven farm management tools increases the risk of neglected hygiene or
health issues, contributing to losses (GROT1). Labour shortages (SOC16) were likewise
cited as a direct societal driver, as “insufficient qualified staff undermines the
capacity to manage crops and livestock efficiently” (SP06). Transport inefficiencies
(SOC8), such as inadequate cooling of fruit during shipment or at retail points, were
also described as directly leading to spoilage (BEO2). In animal production, efficient
and refrigerated transport is essential to prevent losses, as noted by an interviewee
explaining that once an animal must be sacrificed, the meat needs to be delivered
quickly to the slaughterhouse to avoid spoilage (SPO03). Finally, food safety
regulations (SOC4) were noted as directly causing losses in agquaculture, as entire
fish stocks must be discarded in case of diseases (NOOT).

Other societal drivers operate more indirectly. Lack of coordination among actors
and territories (SOC5) was found to generate mismatches between milk supply and
market demand in Greece, reducing the ability to redirect surplus to areas of higher
need and complicating responses to crises such as disease outbreaks (GROT1). Low
market power of farmers due to unfair contracts (SOC2) was similarly confirmed as
an indirect driver, especially in fisheries, where competition from extra-EU imports
forces local producers to adjust prices downward, indirectly increasing
vulnerabilities to food loss (ITOG).

In D2.2, environmental drivers were mostly identified as direct causes of food loss,
though several were recognised as having both direct and indirect effects. This dual
nature was confirmed for unexpected climate and weather events (ENVI1). Extreme
rainfall, droughts and heatwaves were reported to cause immediate crop losses
(BEO2), but also to create favourable conditions for pests and diseases, thereby
indirectly contributing to food loss (ITO2). Interviewees also described cases where
extreme temperatures severely damaged shellfish seeds, compromising
production for the following year (ITO5). Natural meteorological conditions (ENV4)
can similarly exert both a direct impact - for example when freshwater intrusions
damage marine production, even if such events are not frequent (ITO4), and an
indirect one - setting the conditions for pests and disease outbreaks (NOOT1).

Entirely direct environmental drivers were consistently identified across interviews.
Pests, diseases and phytosanitary issues (ENV2) affect fruit production through
grey mould and other emerging diseases introduced via international trade (BEO2),
while anisakis, salmonella and biotoxins pose direct threats to fish and shellfish
production (ITO5). Avian flu also emerged as a growing concern (BEO7). In addition,
predators and wildlife pressures (ENV3) were quoted as directly damaging crops—
such as increasing bird, rabbit and hare populations (BEO2)—and affecting pastoral
systems, with wolf attacks limiting the viability of ovine farming in Liguria (Italy) and
discouraging investments (ITO3).

Therefore, the interview data consistently validate the classification of drivers
proposed in D2.2. Stakeholders’ experiences demonstrate clear distinctions
between direct and indirect mechanisms across behavioural, societal and
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environmental dimensions, confirming the applicability of the conceptual
framework to real-world production systems.

3.4 |dentification of the four most relevant FL drivers

Interviewees were also asked to mention the four most relevant drivers for each
domain identified from the literature review to identify common threads and
discrepancies among scientific priorities and practitioners’ perception.

3.4.1 Behavioural drivers

For the behavioural drivers, BEHO4 (Lack of investment viability- mentioned by
52.8% of the stakeholders) was the most cited by stakeholders. The lack of financial
and economic capacity is influencing producers in the choice of technologies and
machinery to adopt, as well as the access to adequate training (SP08; SP10; ITOG;
ITO8). This is influencing the quality of the handling and storage processes, as “the
lack of investment capacity leads to an improper handling of the product as well
as to an improper storage” (ITO3). This factor is influenced by the company size:
indeed, "small farmers cannot adopt new technologies - such as robotics - which
increase income and improve animal wellbeing and sustainability of the farm”
(ITO7). Also, the uncertainty related to environmental and food safety regulations is
affecting the adoption of new technologies - “Slowed investments due to unclear
regulatory future” (NOQ4).

The second most mentioned behavioural driver is BEHO1 (Asymmetric information
on market fluctuations and price mechanisms - 38.9%). Mostly, single producers
are the most exposed ones to losses related to price variations -“Single farmers and
producers, who are not associated in cooperatives or consortiums, are struggling
to understand by themselves market price mechanisms and how to adapt their
production to market requests” (ITO1). Producers’' behaviour can be influenced by
socioeconomic unexpected events, - “We have witnessed how the war in Ukraine
or a pandemic can highly impact food loss” (GRO4). Also, market mechanisms can
lead to mistrust towards public institutions - “Greek potato farmers face significant
challenges due to rising production costs, including increased expenses for
fertilizers, fuel, and electricity. This instability in prices leads to mistrust against the
administration” (GROG6).

According to the stakeholders, another major cause of food loss is the inadequate
or improper handling of the product (BEH06 — 30.6%). Some products, like olives
or certain fish species, are more prone to losses related to improper handling (GRO4;
SROT). Also, excessive workload cause inefficiencies during the handling processes.

"Sometimes, there's too much work and you can't deal with all the harvesting and
production” (SP0G6).

“In the pork sector the efficiency is pushed to the limit and, therefore, losses may happen"
(SPO3).

“It could happen that there's too much work and you can't deal with all the harvesting
and production. That's why for example we are associated, so we can help each other”
(ITO8).
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Improper handling is highly related with environmental drivers, as “the presence of
pests force farmers to implement additional and extraordinary manipulation,
which eventually spoil the product” (ITO3).

3.4.2 Societal drivers

For the societal drivers, the low market price of food products (SOCOT - 44.4%) is
a frequently mentioned factor. When prices are low, producers might overproduce
in the hope of compensating for lower prices with higher volumes. However, this
often results in surplus product that cannot be sold or processed in time, leading
to loss, especially during periods of high production and low demand (GROT; SP10).
Also, producers are struggling because of uncertainties related to fluctuating
prices, so that they are not able to set their production according to market
requests (GRO5; ITO1). Furthermore, in the vegetable sector “the cost of harvest is
greater than the benefit and revenue generated by selling the products” (ITO2).
Price mechanisms influence producers' behaviour: in order to wait for the adequate
market price, farmers may anticipate or postpone the harvesting time, exposing
their production to environmental pressures - “Some mussel farmers may choose
to wait to collect mussels to wait for a suitable price, but if they wait too much their
production can be destroyed in August by water heatwaves” (ITO4).

Another relevant cause of food loss is SOC3 (Marketing and industry standards -
44 4%). Food industry and retail set very stringent requirements for products to be
sold, so that the ones not complying with the desired aesthetic, colour, size and
shape characteristics are discarded (BEO2; BEO4; SPO]1). The lack of communication
and expertise related to production foster mismatches between industry and
producers' priorities, as “the ones establishing marketing strategies and
requirements are the commercial techniques and not the farmer itself’ (SP0O2).
Indeed, sometimes the quality requirements are excessively strict, leading to a
highly standardised product which is excluding huge amount of edible food from
the retail market (ITO2).

Lack of coordination and communication among actors and territories (SOCO05
- 333%) is slowing down the supply chain (BEO2). Because of improper
coordination, inadequate distribution channels can result in unsold stock, leading
to food loss at both the producer and retailer levels (CR0O4). The reduction of
employees in the agricultural sectors is hindering fruitful cooperation - “There are
progressively less people working in this sector, so that it is more difficult to
collaborate and cooperate to manage their production adequately” (SPO5).

Stakeholders perceive inefficient storage and processing infrastructure (SOCO7-
33.3%) to be an important cause of food loss. Indeed, the lack of public investments
in strategic infrastructures, such as slaughterhouses, is forcing producers to
accelerate handling and storage processes (SPO3; ITO1) - "It is very complicated to
produce meat in our region because there are not adequate infrastructures, and
very scarce, so that you have to send the animals for hundreds of km to be
slaughtered and then to be processed" (ITO8). Also, as some essential
infrastructures are not available on a public level, only producers with adequate
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financial viability own their own machinery and equipment - “Small producers have
lower capacity of investment and so have old machinery which sometimes does
not respect anymore the standards. But to update their machinery they have to
spend over 750,000 EUR".

3.4.3 Environmental drivers

Pests, diseases and phytosanitary issues (ENVO02 - 83.3%) was almost constantly
reported by interviewees as a factor of food loss. Mastitis and blue tongue for dairy
cattle, swine fever for meat production, grey mould and downy mildew for fruit,
anisakis for fish, sea slice for agquaculture, are some of the diseases and pests
affecting primary production (ITO5; ITO8; NOO4,; BEO2; BEO6; GRO1; GRO2; ITO2). Such
factor is deeply related with climate change events, as environmental changes,
such as increased humidity and temperature or hail and storms, can lead to a
higher prevalence of pests and diseases (GROT; ITOT; ITO2; ITO3; SPO8).

Another frequent environmental factor of food loss is ENVO1 (Unexpected climate
and weather events - 80.6%). Heatwaves are damaging cattle and aquaculture
production (BEO6; GROI; ITO4,; ITO5), while droughts are detrimental to agricultural
production (GRO4,; ITO8). Hail and storms damage crops and fruit, so that the
product cannot be sold anymore (GROT1). Producers are not adequately equipped to
face unexpected climate events.

“Weather is becoming increasing unpredictable and, in some cases, very localised. For

example, heavy rain can fall on one side of the village but not the other, showing how

localized weather conditions can be. Farmers cannot fully anticipate or control these
factors” (BEO4)

“Severe droughts in Greece have resulted in huge losses. Many farmers did not adjust
sufficiently their watering plans” (GRO5).

Natural weather/meteorological conditions (ENVO4 - 38.9%) are perceived to
cause food loss, as producers admit that they are not completely prepared to
mitigate the negative effects of normal seasonal and weather variations. Some
productions are recognised to be very responsive to temperature and humidity
conditions, so that "Even a micro drizzle is enough, just on the wrong days, and you
can lose the whole harvest" (ITO3). Also, “natural weather conditions place more
stress on the fish in the pens during the storm season, increasing the mortality”
(NOOT).

Drivers' preferences were analysed from a country perspective, and also according
to the type of stakeholders, the production systems and the food commodity
groups.

3.4.4 Country differences on FL driver preferences

BEHOT (Asymmetric information on market fluctuations and price mechanisms) is
mentioned only in Greece, Italy and Spain, while BEHO4 (Lack of investment
viability) is mentioned in all the countries investigated, although only in Belgium,
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Italy and Spain is reported to be significant. Behavioural drivers were perceived as
irrelevant by Norwegian stakeholders (NOOT, NOO2; NOO3). SOCO1 (Low market
price of food products) is one of the most frequent drivers in all countries with the
exception of Norway. In Spain, SOC1 (Low market price of food products) is related
to SOCO02 (Low market power of farmers due to unfair contracts and competition),
as producers don't have the power to establish a price and are forced to settle on
the requests of distributor and retailers (SPO1; SP02; SP0O8; SP09). SOC03 (Marketing
and industry standards) is not a relevant factor in Italy and Norway. SOC5 (Lack of
coordination and communication among actors and territories) is reported to be
significant only in Norway and Spain. SOCO7 (Inefficient storage and processing
infrastructure) is perceived to determine food loss in Italy, Belgium and Spain. For
environmental factors, there is a general agreement on ENVOl (Unexpected
climate and weather events) and ENVO2 (Pests, diseases and phytosanitary issues)
by all countries’ representatives, while ENVO4 (Natural weather/meteorological
conditions) have high frequencies only in Belgium and ltaly.

3.4.5 Respondent differences on FL drivers

Behavioural drivers such as BEHO1 (Asymmetric information on market fluctuations
and price mechanisms), BEHO4 (Lack of investment viability) and BEHO6
(Inadequate or improper handling of the product) are often reported as cause of
food loss by all interviewees. SOCO1 (Low market price of food products), SOCO3
(Marketing and industry standards), SOCO5 (Lack of coordination and
communication among actors and territories) have high preferences value by all
the typologies of respondents, while SOCO7 (Inefficient storage and processing
infrastructure) is perceived only 2 times by single producers as a factor of food loss.
All the environmental drivers, except for ENVO5 (Old plantations) and ENVOG6 (Soil
deterioration), are perceived as relevant by producers, consortia and research
institutions.

3.4.6 Production system differences on FL drivers

For behavioural drivers, all types of respondents report high frequencies for BEHO4
(Lack of investment viability), while only conventional production representatives
report BEOG (Inadequate or improper handling of the product) to play a major role
in determining food loss. For societal drivers, all respondent’s types expressed high
preferences on SOCOT (Low market price of food products) and SOCO03 (Marketing
and industry standards), while SOCO5 (Lack of coordination and communication
among actors and territories) and SOCOQ7 (Inefficient storage and processing
infrastructure) are frequently reported only by stakeholders representing
conventional production. Organic, agroecological and conventional production
representatives recurrently mentioned ENVO1 (Unexpected climate and weather
events), ENVO2 (Pests, diseases and phytosanitary issues) and ENVO4 (Normal
weather/meteorological conditions).
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3.4.77 Commodity sector differences on FL drivers

BEHO1 (Asymmetric information on market fluctuations and price mechanisms) is
not an issue for cereal and pulses, while BEHO4 (Lack of investment viability) is not
relevant for roots, tubers and oil crops. BEHO7 (Wrong collecting time - harvesting,
catching..) is never mentioned by stakeholders from vegetables and fruit
commodity sector. Societal drivers report high variations between food typologies.
Indeed, SOCO1 (Low market price of food products) is often mentioned by
vegetables and fruit, while SOC3 (Marketing and industry standards) was perceived
as important by vegetables and fruit producers but irrelevant for milk and meat
production (SPO5; ITO7). SOCO5 (Lack of coordination and communication among
actors and territories) is an issue for animal and fish farm, while SOCO7 (Inefficient
storage and processing infrastructure) is frequently mentioned by stakeholders
from fruit and vegetables, and meat and milk.

3.5 Impacts of food loss

Finally, the analysis of the interviews focused also on how different stakeholders
perceived the relevance of the FL impacts presented in section 2.2. This fourth and
final section of the interviews (see 2.2.1) is also important for WP5 on the
sustainability impact assessment.

Answers were analysed by considering the overall ranking of impacts, but also with
the aim of identifying trends or differences among specific categories. In particular,
answers were clustered for different sectors and stakeholder groups, to capture
whether certain impacts were perceived as more relevant in specific contexts or by
specific categories of actors.

The results show that the most highly ranked impact is /1. Diminishing income,
reporting an overall score of 4 out of 5, followed by 119. Waste of human resources
(ineffective use or misallocation of skills and human capital) (3.33), I3. Large scale
economic impacts (e.g. local, regional or national-level economic losses) (3.2), 112.
Waste of workforce (inefficient use of working time) (2.9), and /4. Decline in local
employment (2.76).

While the general ranking provided an overall picture of the most relevant impacts,
a further elaboration of the results shows also some sector-specific patterns.
Responses from the Animal husbandry sector emphasized broader structural
conseguences, ranking /3. Large scale economic impacts (e.g., local, regional or
national-level economic losses) 16. Decline of job opportunities, 112. Waste of
workforce and /11. Loss of valorisation opportunities is among the most prominent
aspects to be considered. In the Fruit sector the majority of the proposed impacts
received high scores, except those related to /714. Land degradation and /15. Waste
of land, which was considered considerably less critical. According to the
stakeholders coming from the horticultural sector, /1. Diminishing income remains
the most relevant impact, while most of the other categories were assigned
relatively low values, suggesting that economic aspects are prioritized over broader
social or environmental concerns. In the case of crops, /1. Diminishing income once
again dominated the rankings, followed by /3. Large scale economic impacts (e.g.,
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local, regional, or national-level economic losses), 112. Waste of workforce, and [17.
Contamination, toxicity®, thus combining both economic and health-related
concerns. Finally, in aquaculture, 1. Diminishing income remained the most-
ranked aspect, while most of the other impacts received comparatively low scores,
except for /12. Waste of the workforce, which was given marked relevance.

The results’ clustering at stakeholder group level, allowed to capture how different
actors within the value chain would perceive and prioritize the identified impacts
according to their business practices and interest. Overall, the prioritization of
impacts was highly coherent across categories, reinforcing the general finding that
I1. Diminishing income was consistently perceived as the most critical issue across
all groups. Although an exception emerged from producers, who rated it
significantly lower (1 out of 5), potentially reflecting different interpretations of this
impact. Meanwhile, 117. Contamination, toxicity was generally scored low across
most stakeholder groups, except by respondents from distribution, production,
and research, suggesting that concerns over health and environmental
externalities may be more salient in these groups than in others.

The results from these analyses are reported in Error! No s'ha trobat I'origen de la
referéncia., which presents a heatmap of the average scores assigned by
participants from each stakeholder group to the 20 selected impacts. An additional
aspect of the analysis concerns the differentiation by production type, which could
provide further detail and support a more nuanced interpretation of the results.

Table 7. Clustered results of FL impact ranking.

1 12 13 14 15 16 17 18 19 110 111 112 113 114 115 116 117 118 119 120

Distribution 5,0 3,0 4,0 3,0 3,0 3,0 3,0 3,0 0,0 3,0 4,0 1,0 1,0 2,0 2,0 40 0,0 / |50

Organic |5,0 3,0 4,0 3,0 3,0 3,0 3,0 3,00,0 3,0 4,0 1,0 1,0 2,0 2,0 40 0,0 / |50

Farmer|5,0 1,0 2,0 3,0 1,0 1,0 2,0 1,0 1,0 3,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 20 /
Conventional 5,0 1,0 2,0 3,0 1,0 1,0 2,0 1,0 1,0 3,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 2,0
Producer 1,0 25 / (4050 / 10 / 30 / 20 / / / 30 / |50 40 3,0
Agroecological (1,0 20 / /|80 / / / 30 / / [/ / 1 40 [/ | | [
Mainly conventional / 3,0 / 4050 / 10 / / / 20 / /[ [/ 20 / 50 40 3,0
Producers association 4,4 3,1 3,3 2,7 26 2,9 2,7 26 1,9 3,0 38 38 1,5 1,3 0,9 1,2 1,5 0,3 50
Agroecological |5,0 4,0 3,0 2,0 3,0 3,0 3,0 35 2,050 50 3,0 3,0 05 03 05 05 1,0 50
Conventional 4,0 3,0 3,0 40 2,0 25 2,0 2,0 1,5 3,0 25 4,5 0,0 0,0 0,0 2,0 2,5/0,0 5,0

Mainly conventional 4,0 1,0 30 2010 / / / 0010 / / / /{0010 / [/ /
Research 3,3 1,7 2,8 1,7 2,0 2,3 1,0 0,5 4,0 0,0 0,5 2,0 40 0,5 3,3 50 5,0 0,0
Conventional 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 50 0,0 0,0 0,0 50 0,0 50 50 5,0 0,0

Mainly agroecological 5,0 1,0 5,0 40 / 30 / / 30 / / 2040 1020 / / /
n/A 4,0 4,0 30 1,0 40 40 2,0 1,0 40 / 1,0 4030 / 30 / / /

Transformation | 5,0 4,0 5,0 5,0 2,0 2,0 1,0 40 4,0 1,0 2,0 3,0 40 1,0 2,0 3,0 1,0 20 /
Mixed /5,0 4,0 5,0 5,0 2,0 2,0 1,0 40 4,0 1,0 2,0 3,0 40 1,0 2,0 3,0 1,0 20 /

/
/
/
/

— e [ [ o [ | —

1. Diminishing income; I2. Reduce access to nutritious food; I13. Large scale economic impacts (e.g. local, regional or national-level
economic losses); |4. Decline in local employment; I5. Waste of energy; 16. Decline of job opportunities; 17. Loss of economic
resources for social services; 18. Decrease in labour productivity; 19. Waste of water; 110. Food insecurity; I11. Loss of valorisation
opportunities; 112. Waste of workforce; 113. Waste of agricultural inputs; 114. Land degradation; I15. Waste of land; I16. Environmental
degradation (CO2); 7. Contamination, toxicity; [18. Water pollution; 119. Waste of human resources; 120. Other.

¢ Unnecessary exposure to hazardous substances caused by the production of food that is never consumed (e.g. exposure to
pesticides and fertilizers).

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.



4. Discussion

4.1 Semi-structured interviews

The interviews conducted across five European countries offer a comprehensive
view of the multiple, interlinked drivers behind food losses at the primary
production stage. The evidence collected through qualitative engagement with 36
stakeholders confirms that food loss results from a complex interplay of
environmental pressures, structural market failures, and behavioural
constraints within the agri-food system.

411 The dominance of environmental pressures

Across all regions and production systems, environmental drivers emerged as the
most frequently mentioned and highly ranked cause of food loss. Stakeholders
consistently referred to climate change, pests, and diseases as the main factors
reducing yields and product quality. This convergence across diverse geographies
and commodities suggests that environmental instability has become a structural
condition rather than an episodic challenge for primary production. Environmental
drivers not only affect yields but also undermine the predictability of production,
which is essential for planning harvest timing, labor allocation, and storage capacity
(Heilemann et al,, 2024; Schmitt et al,, 2022).

The results confirm that both acute weather events (heatwaves, droughts, hail) and
gradual shifts (temperature rise, altered humidity) are affecting not only yields but
also the predictability of production, which is essential for efficient planning and
resource use. Stakeholders emphasized their limited adaptive capacity, largely due
to inadequate infrastructure and financial barriers, which makes environmental
shocks translate directly into economic losses.

Furthermore, the strong connection between environmental and behavioral
drivers (e.g., improper handling as a consequence of pest outbreaks) highlights
how production and post-harvest processes are increasingly interdependent
(Mondal et al., 2025). The widespread mention of pests and phytosanitary issues
(ENVO2) across all sectors supports previous research suggesting that the
increased biological stress on crops and livestock amplifies the magnitude of losses
along the supply chain (Godde et al,, 2021).

4.1.2. Societal and structural constraints: price mechanisms and standards

While environmental causes dominate, the societal domain also plays a pivotal role
in shaping farmers’ vulnerability. Low market prices and asymmetric market
relations (SOCO01, SOCO02) are identified as key systemic factors that discourage
investment and foster inefficient production decisions (see, for instance, the
policy options designed in Gohin & Matthews, 2024, for ensuring minimum prices
for food industries). The perception of being at the weakest end of the value chain—
subject to volatile prices and power imbalances vis-a-vis large processors or
retailers—was particularly strong among producers and consortia.

The recurring issue of marketing and industry standards (SOCO03) underscores the
persistence of “cosmetic losses,” whereby products that do not meet aesthetic
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or size specifications are excluded from the market. This reflects a disconnect
between agricultural production and market expectations, often exacerbated by
poor communication among supply chain actors (SOCO05). The combination of
strict standards and low prices results in a paradox: high-quality but unsellable
products, a finding that mirrors existing literature on retail-driven losses in Europe
(Surucu-Balci & Tuna, 2021).

At the same time, the lack of public investment in infrastructures (SOCQ07)—
especially in slaughterhouses, cold storage, and transport—further amplifies the
impact of these market inefficiencies, particularly for small-scale producers and
those operating in remote areas.

4.1.3. Behavioural barriers: investment viability and information asymmetry

Behavioural factors appear less dominant in quantitative terms but remain
critical in explaining the persistence of losses. The lack of investment viability
(BEHO4), mentioned by over half of stakeholders, captures the limited financial
capacity of small and medium farms to modernize their operations or adopt loss-
preventing technologies. The perceived regulatory uncertainty and bureaucratic
inertia further discourage risk-taking and innovation.

Similarly, asymmetric information on market trends and price mechanisms
(BEHOT1) reveals how insufficient market transparency translates into production
inefficiencies, overproduction, or missed market opportunities. This driver interacts
closely with societal ones, suggesting that behavioural constraints are not merely
individual but systemically induced by market and institutional failures (HLPE.
2014).

Improper handling and timing errors (BEHO6, BEHQO7), often linked to labour
shortages or excessive workloads, indicate that human resource limitations remain
a persistent bottleneck, particularly in conventional systems where efficiency
pressures are highest.

4.1.4. Divergences and patterns between literature and stakeholder
perceptions

A particularly relevant finding is the discrepancy between the scientific perspective
and that of practitioners. Stakeholders largely agree with the literature
regarding environmental drivers (over 50% alignment), but show significant
divergences when it comes to behavioural and societal factors. This suggests
that academic research tends to underestimate the importance of institutional
and contextual barriers, often focusing too narrowly on individual or
managerial aspects.

At the same time, however, stakeholders appear to display an opposite tendency,
namely to attribute greater importance to external factors — such as climatic,
regulatory, or market conditions - rather than acknowledging internal
inefficiencies linked to organizational, managerial, or planning limitations. This
orientation may reflect both a perceived lack of control over external variables and
a natural inclination to downplay or overlook weaknesses sternming from their own
operational practices. It is also worth noting that producers, consortia, and
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researchers occupy very different positions in terms of market power, access to
information, and exposure to risk, which may systematically shape how drivers are
interpreted and prioritised.

Part of this gap may also reflect the layered relationship between indirect and
direct drivers. Indirect environmental pressures (e.g., climatic instability) often
manifest through direct societal mechanisms such as market standards or price
penalties, which then generate losses. Farmers may see the external trigger (EPRS,
2025), while the institutional channel that actually converts stress into loss remains
less visible. Understanding this chain is crucial for correctly locating responsibility
and designing effective responses.

It is interesting to note that Greek stakeholders show the highest degree of
coherence with the literature, whereas Norwegian respondents exhibit total
disagreement, likely related to the specific climatic and regulatory conditions of
their context. These differences highlight the need for regionally differentiated
policies and for a more participatory and bidirectional approach in defining and
weighting food loss drivers—one that balances academic analysis with
stakeholders’ practical experiences and perceptions.

Despite sectoral heterogeneity, several patterns emerge. Environmental drivers are
universally dominant, yet meat and dairy sectors assign greater importance to
societal factors—especially regulatory burdens and animal welfare constraints—
while fruit and vegetable producers emphasize market standards and price
fluctuations. The aquaculture sector, by contrast, is uniquely exposed to
temperature variations and waterborne diseases, illustrating how sectoral
vulnerabilities are shaped by ecological specificity.

4.15. Perceived impacts of food loss

Across all stakeholder categories, economic consequences dominate perceptions
of food loss impacts. “Diminishing income” (I1) and “waste of human resources” (119)
received the highest scores, underscoring that losses are primarily experienced as
economic deprivation rather than environmental or social degradation. This finding
reinforces the need to reframe food loss policies in economic terms that directly
address farmers’ livelihnoods and competitiveness.

Sectoral distinctions are also informative: animal husbandry stakeholders
emphasized macroeconomic and employment-related effects, while fruit and
vegetable producers focused narrowly on immediate income loss. Such variation
indicates differing levels of integration into broader supply chains and exposure to
market volatility.

The relatively low ranking of environmental impacts such as land degradation or
water pollution suggests that these are perceived as secondary or indirect
outcomes, potentially because they are less visible in short-term decision-making.
This misalignment between actual and perceived impacts calls for enhanced
communication and awareness initiatives linking food loss to resource depletion
and environmental costs.
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5. Initial Policy Recommendations, Conclusions and
next steps

Overall, results confirms that food losses in primary production stem from
interconnected and multi-level drivers. Environmental pressures act as external
triggers, while social and behavioural constraints shape producers’ capacity—or
inability—to respond effectively. The interaction between market imbalances,
infrastructural gaps, and investment barriers creates a systemic context in which
even well-managed farms remain vulnerable.

At the same time, the analysis highlights a significant perceptual gap: scientific
research tends to emphasise managerial and technical variables, whereas
stakeholders attribute greater importance to external factors. This asymmetry
underlines the need for more inclusive governance and communication
mechanisms, capable of bridging scientific evidence and experiential knowledge.

For both research and policymaking, the results suggest the importance of:

e Prioritising financial and infrastructural support to strengthen farms’
resilience to environmental and market variability. This recommendation
follows from the clear dominance of environmental drivers and the
repeated emphasis on producers’ limited adaptive capacity, which
transforms climatic and biological shocks into direct economic losses.

e Promoting collaborative governance mechanisms that align market
standards with sustainable production realities; (e.g., tailored marketing
of different aesthetic crops). This point builds on the evidence of price
asymmetries, power imbalances, and marketing standards driving
avoidable “cosmetic” losses, underscoring the need to rebalance relations
within value chains.

e Enhancing information and technical advisory systems, using
participatory approaches to reduce informational asymmetries and
improve decision-making. This reflects the behavioural constraints linked
to uncertainty, limited access to market intelligence, and risk aversion,
which collectively contribute to worsening food losses.

e Integrating economic and perceptual indicators of impact into loss
monitoring frameworks, to better represent both objective priorities and
farmers’ subjective perceptions. This follows from the divergence between
literature and stakeholder views, indicating the need for monitoring tools
that capture both measurable outcomes and lived realities.

By combining scientific knowledge with first-hand stakeholder insights, this
analysis provides an empirically grounded and dialogic understanding of
agricultural loss drivers, paving the way for more targeted, shared, and effective
mitigation strategies within the FOLOU project framework.

The analysis conducted also reveals that societal and behavioural domains
collectively account for a broader range of individual drivers. This suggests that a
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wider range of intervention options exists to address losses linked to institutional
arrangements, infrastructure, and management practices. These can include:

e Improving storage and cold chain infrastructure

e Revising aesthetic standards and grading requirements

e Strengthening coordination among supply chain actors

e Enhancing farmer training and access to technical knowledge.

At the same time, the strong prominence of environmental drivers highlights the
need for policy frameworks that explicitly integrate climate-related risks and
reinforce producers’' adaptive capacity. This includes supporting the development
of more resilient production systems, early warning mechanisms, diversification of
crops and farmed species, and financial risk-sharing instruments. Overall, these
findings suggest that effective strategies should not focus predominantly on
behavioral or market-related factors alone but rather adopt a more integrated
approach that addresses environmental pressures alongside structural and
organizational constraints.

These initial recommendations will be further exploited following the
implementation of subsequent project tasks, such as FOLOU Task 2.4. Over the
course of this task, the methodology of Focus Groups will be employed to identify,
through a participatory approach, feasible and effective solutions to address food
loss drivers, with the final goal of preventing and reducing food losses. Drivers
identified and portrayed in this analysis will therefore serve as inputs for the Focus
Group implementation process, keeping the collective reflection grounded in the
results collected in this report.
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1.Presentation and greetings (5 minutes)
Use this initial time to:

e Explain the purpose of the interview

o The primary aim of this interview is to review and validate a list of food loss
drivers. These drivers have been identified from a systematic literature
review, which focused on identifying the variety and frequency of
behavioural, societal, and environmental drivers of food losses at the
primary production stage.

o Although the drivers have been identified across various sectors, this
interview will specifically explore their relevance to the sector you work in,
as well as their applicability within your national or regional context.

e Ethics

o Atthe start of the interview, please ask the interviewee for explicit consent
to audio-record the meeting.

o Ensure that the interviewee has thoroughly understood and signed the
ethics form that was previously shared. Confirm any questions they might
have about the form to clarify all aspects of their participation and data
handling.

e Present briefly the project and the FOLOU food loss definition

o FOLOU - Bringing knowledge and consensus to prevent and reduce Food
Loss at the primary production stage (https://www.folou.eu/ ) is a research
project funded by the European Union's Horizon Europe Research and
Innovation program under Grant Agreement n° 101084106. This project
aims to set up all the necessary mechanisms to: (i) measure and estimate
(robust and harmonized methodology), (i) monitor and report (national
and EU Food Loss registries), and (iii) assess the magnitude and impact of
Food Loss at EU level.

o “Food Loss is 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 is not donated or
does not become animal feed, by-product or food waste.”

2.Breaking ice questions (15 minutes)

Use this initial set of questions to break the ice (if needed) with the interviewees, clarifying
their roles, the commodity sectors they work in, and the primary challenges these sectors
are facing.

1. Role Description: "Could you briefly describe your role within your

organization?"

Geographic Focus: "In which countries do you primarily focus your work?"

3. Commodity Sector: "Which commodity sectors do you primarily work with in
relation to food losses in primary production?"

4. Sector Challenges: "Can you discuss the main challenges your sector faces
concerning food losses in primary production?"

5. Key Driver of Food Loss: "Before we delve deeper, in your view, what is the
most significant driver of food losses in your industry, and why?"

N
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3.Drivers and impacts of food losses (50 minutes)

The interviewers present the subdivision of drivers based on the FOLOU framework:
behavioural, social, and environmental. 1-2 weeks prior to the interview, the list of drivers
identified from the literature review will be circulated to allow the interviewee to familiarize
themselves with these drivers and their meaning.

Based on the three main macro-categories from which we classified the drivers of food loss
[The interviewer shows the three main categories and their definition]

Behavioral drivers: are human factors in place within the farm boundaries which
can be categorized as the presence or absence of motivations, perceptions and
beliefs, knowledge, skills and abilities that could lead agricultural operators to
experience Food Loss (E.g.: harvesting techniques, knowledge)

Societal drivers: are factors that come from external human sources of socio-
cultural, economic, technical, political and regulatory nature and that influence or
condition the behavior and decisions of farm operators. These factors are beyond
the direct control of people and can influence Food Loss. (E.g.: Market price,
standards & regulations, coordination & cooperation, supply chain capacity,
overproduction).

Environmental drivers: are environmental factors that have a consequence on
Food Loss generation. (E.g.: climate and weather conditions, pests and diseases)

6. Ranking Importance: "Which category according to the sector you operate in
(behavioural, societal, environmental) would you consider most relevant for you
[and your sector]? Which one the least relevant? Why? Please provide your
reasoning."

3.1 Behavioural drivers

We now focus on the Behavioural Drivers identified during the review: [the interviewer
shows the list of behavioural drivers identified in the review ranked by their occurrence]

7. Identification of Missing Drivers: "Are there any drivers you think are missing
that should be included?" Which one and why?

8. Relevance of Current Drivers: "Which drivers do you think are not relevant for
the sector you are working in?"

9. Evaluation of frequency from the review: “These are the most frequent
behavioural drivers identified. Do you agree with this classification?” If not,
why?

10. Estimation of driver Magnitude: "Which drivers do you think are the ones
producing the highest amount of food losses in your sector? Please pick up to
four and try to estimate, on a scale of 1 to 100, the percentage of food losses
each can cause in your system. You may refer to relevant studies in your area."

11. Impact on food losses. We now switch to their impact on food losses. [the
interviewer presents the FOLOU definition of impacts: direct and indirect
consequences of FL at the farm level. Examples include economic costs,
environmental costs, reduced profit, decreased customer value, reduced
labour productivity and lower wages]. For each of the four drivers producing
the highest amount of food losses, can you identify max two main impacts that
they can have for your sector?
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3.2 Societal drivers

We now focus on the Societal Drivers identified during the review: [the interviewer shows
the list of societal drivers identified in the review ranked by their occurrence]

12.

13.

14.

15.

16.

Identification of Missing Drivers: "Are there any drivers you think are missing
that should be included?" Which one and why?

Relevance of Current Drivers: "Which drivers do you think are not relevant for
the sector you are working in?"

Evaluation of frequency from the review: “These are the most frequent
behavioural drivers identified. Do you agree with this classification?” If not why?
Estimation of driver Magnitude: "Which drivers do you think are the ones
producing the highest amount of food losses in your sector? Please pick up to
four and try to estimate, on a scale of 1 to 100, the percentage of food losses
each can cause in your system. You may refer to relevant studies in your area."
Impact on food losses. \WWe now switch to their impact on food losses. For each
of the four drivers producing the highest amount of food losses, can you
identify max two main impacts that they can have for your sector?

Societal drivers Impacts of food loss
. I
Driver1 B
. n
Driver 2 o
) I
Driver 3 o
) I
Driver 4 o

3.3 Environmental drivers

We now focus on the Environmental Drivers identified during the review: [the interviewer
shows the list of environmental drivers identified in the review ranked by their occurrence]

17.

18.

Identification of Missing Drivers: "Are there any drivers you think are missing
that should be included?" Which one and why?

Relevance of Current Drivers: "Which drivers do you think are not relevant for
the sector you are working in?"
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19. Evaluation of frequency from the review: “These are the most frequent
behavioural drivers identified. Do you agree with this classification?” If not why?

20. Estimation of driver Magnitude: "Which drivers do you think are the ones
producing the highest amount of food losses in your sector? Please pick up to
four and try to estimate, on a scale of 1 to 100, the percentage of food losses
each can cause in your system. You may refer to relevant studies in your area."

21. Impact on food losses. We now switch to their impact on food losses. For each
of the four drivers producing the highest amount of food losses, can you
identify max two main impacts that they can have for your sector?

Environmental drivers Impacts of food loss
) I
Driver1 o
) I
Driver 2 o
) I
Driver 3 o
) I
Driver 4 o

4.Closing questions (5 minutes)

[The interviewer briefly introduces the upcoming activity of the Focus Groups]. In early 2025,
we will organize national-level focus groups with primary sector producers and
representatives. The aim of these activities is to collectively discuss and refine the final list
of validated drivers for each sector, defining linkages among drivers and their direct vs.
indirect impact on food losses. The outcomes will contribute to creating a conceptual map
of the drivers.

1. Invitation to Participate: "Would you be interested in participating in this
activity?"
Thank the participant for his/her time and close the interview.
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This document provides:

- The list of drivers causing food losses in the primary production stage identified
from a literature review, which will be discussed and evaluated during the interview
and their explanation.

- The list of Impacts of food loss at the primary production stage, identified from a
literature review to be discussed and ranked during the interview.

Please set aside some time to read both of them prior to the interview date!

Relevant definitions

Driver: root-causes of food loss at the primary production stage. Drivers can include:

e Behavioural drivers: Human & individual factors impacting food losses revolving
around the individual's motivations, perceptions, beliefs, knowledge, skills and
abilities.

¢ Environmental drivers: Environmental factors having consequences on food losses
generation.

e Societal drivers: factors arising from external human sources of socio-cultural,
economic, technical, political and regulatory nature.

Food Loss: fresh mass of food lost generated by 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 is not donated or does not become
animal feed, by-product or food waste.

Impacts: the direct and indirect consequences of Food Loss at the farm level considering
production, treatment on site and left on field.
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Driver list

Driver . —
code Driver name Description Category
Asymmetric information on market | Insufficient information and knowledge among primary producers .
BEH1 ) . . - - Behavioural
fluctuations and price mechanisms | concerning food market demand changes and market conditions.
Lk smieds @ e e e e Inadgquate or I|m|ted knowledge that pnmary.producers possess during .
BEH2 : specific production cycles, particularly concerning harvesting and post- Behavioural
harvest technologies and methods . .
harvesting processes and technologies.
Inadequate training provided to primary producers concerning production
BEH3 Lack of training and soft skills and harvesting methods, leading to a lack of knowledge in utilizing the Behavioural
latest technology and handling infrastructures
BEH4 Lack of investment viability Insufﬂ.ment ﬂnf':mmal resources of primary produgers to invest in key aspects Behavioural
of their operations (e.g., sawing, planting, harvesting).
BEHS Ina'pp’ropnate choice of product Incgr.rect or mapprop.rlate choices made by primary producers when Behavioural
varieties (e.g., crops, breed...) defining production lines.
Inadequate or improper handling Lack of care adopted when handling the food product, leading to potential .
BEHG6 . o Behavioural
of the product damage that hinders commmercialization
BEL7 Wrong collecting time (harvesting, Food harvested and collected at an inappropriate time, potentially leading to Behavioural
catching...) increased food losses
Leek o Knowlseige om ﬂscql sl Primary producers lack awareness or understanding of fiscal aid tools and .
BEHS8 tools and challenges associated . Behavioural
: encounter challenges related to bureaucratic processes.
with bureaucracy
BEH9 Exc.ess production to ensure Primary producers overproduce goods to guarantee the fulfilment of Behavioural
fulfillment of contracts contractual agreements
. Primary producers build lack of trust towards centralized administrations
Mistrust versus central ! ; . - S .
BEH10 S Y (e.g., regional, national or supranational regulatory bodies) or institutions Behavioural
administration/institutions ) . ; oo
involved in the food production and distribution system
BEHT EpEreaiEie plaming scals Scale'o'f planting or agricultural activities is not well-suited to the specific Behavioural
conditions, resources, or market demands
Interpersonal dynamics altering Interpersonal or personal factors that disrupt the smooth functioning of the .
BEH12 . - . . Behavioural
the supply chain efficiency supply chain in the agricultural sector
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)

Unintentional capture of non-target or undersized marine species during

BEH13 Bycatch fishing activities. Behavioural
Challenges that farmers may face when they try to sell their products on the
SOCT Low market price of food products market. F.o.r certain products~and at certain times of the year, prices for some Societal
commodities may be low. This may lead to food losses during the harvesting
process.
Low market power of farmers due Unequal distribution of market power between farmers, processors, .
SOC2 . L L . Societal
to unfair contracts and competition | distributors and retailers.
Specifications that can cover cosmetic aspects such as colour, shape and
Marketing and industry standards size, and are crucial in determining the ability of a product to be sold on the
SOC3 (weight, aesthetic standards, size, industrial market, or quality characteristics of the harvested products. If they Societal
shape, quality) don't meet these standards, crops are often left to rot in the fields or are
discarded during the post-harvest selection process
Food safety requlations and Food safety, nutritional parameters, and health standards. If food
SOC4 yreg commodities don't meet these standards, crops are often left to rot in the Societal
standards - . . .
fields or are discarded during the post-harvest selection process
Lack of coordination and Missed opportunities stemmming from inadequate cooperation and
SOC5 communication among actors and | coordination among stakeholders and territories within individual supply Societal
territories chains and across different supply chains
Lack of adequate supply chain Deficiency in the development of the supply chain, which can manifest as .
SOC6 . . . . . Societal
capacity either a social or an infrastructural inadequacy
Inefficient storage and processing quantity, state of deterioration, and technological advancement of storage .
SOC7 . ) . . . i Societal
infrastructure infrastructures including the maintenance of the cold chain.
Inefficient transportation inefficient food transportation, the of inappropriate means of transportation, .
SOC8 . N . . Societal
infrastructure and prolonged transit times to processing sites
Insufficient or inadequate subsidies | Subsidy structures designed to regulate food prices through supply .
SOC9 ) . . o . Societal
and fiscal aid tools management and support agricultural activities can lead to overproduction
SOCIO Market organization !nefﬂaenqes arising from the market's configuration which can contribute Societal
in generating food losses.
SOCT] Merlksting soeregiss quy produce.rs organize themselves to enter the market and influence the Societal
pricing of agricultural products
SOCI2 Lack of efficiency of equipment Food Qamage due to issues related to the operation and deterioration of Societal
machinery
Adoption of a paradiam that The way data is constructed and monitored, the priorities recognized by the
SOCI13 P P 9 actors in the supply chains, the legal lack of tools to reduce food loss, the Societal

produces losses and waste

absence of a stringent inventory policy to prioritize reducing food loss, and
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)

(regulations, supply chain priorities,
consumption system)

the low effectiveness and efficiency in the internal organization of supply
chains: all contribute to the inability to reduce food loss

Missed application of technological

SOC14 Lack of implementation of technological innovations Societal
advances
. . This driver involves unexpected and unaccounted-for situations, such as the
Inability to cope with unexpected . . . T . .
SOCI15 Covid-19 pandemic, environmental events, changes in internal supply chain Societal
external changes . .
relations, etc., which can cause food loss.
SOCl6 Lack of skilled labour availability Scarcity of skilled labour in the market Societal
Unexpected climate and weather Climate changes and weather variability that can have an effect upon yield .
ENWVI : ) Environmental
events and lead to crop losses in the field
Pests, diseases and phytosanitary Pest infestations and crop diseases ar leading to food losses during both the .
ENV2 . . . . . Environmental
issues ripening and post-harvest stages, especially for fruits and vegetables.
FZonsumonn oF CRIMEGE (2 . This driver highlights how agricultural production can be destroyed,
insects, mammals, rodents, birds, ; . . .
ENV3 . damaged, or consumed by insects, rodents, birds, or microbes, both before Environmental
microbes or predators (e.g., moles, ;
. and after harvesting
wolves, bacteria)
Normal climatic and meteorological conditions that can lead to losses both
Normal weather/meteorological in the different phases of plant development and in the pre-harvest and .
ENV4 L . : : Environmental
conditions post-harvest ones, if they deviate from those optimal for the development of
the plant
ENVS Sl plariEtens Aging of orc.:harqls has been |d¢ntlf|ed as one of the drivers contributing to Environmental
food losses in primary production
ENVE Soil deterioration Erosion causes the loss of the most superficial and fertile part of the soil, Environmental

making the land less suitable for growing crops
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Impacts list

Classification

Impact

Description

Impacts at micro
level (those that
are directly
impacting the
farms/households
and that are
generally mostly
visible within
them):

Diminish income

Reduction of the income at farm/household level

Decline in local employment

Decline in employment at local level

Waste of energy

Amount (kW) of energy wasted to produce food which is lost at farm level

Waste of water

Amount (cubic metres) of water wasted to produce food which is lost at
farm level

Waste of land

Amount (hectares) of land used to produce food which is lost at farm level

Reduce access to nutritious food

Amount of kcal content of food which is lost at farm level

Impacts at macro
level (impacts
that refer to
Macro-processes
and with effects
on society or
workers in
general):

Decrease in labor productivity

Decline of the hourly output of a country's economy.

Large scale economic impacts (e.g. local,
regional or national-level economic losses)

E.g. decrease in GDP

Loss of economic resources for social
services

Loss of economic resources used for food lost that could be used for
investment in social services (e.g., education, health, etc.)

Decline in job opportunities

Decline of the employment rate at country level

Waste of workforce

Amount (hours) of work employed in producing food that ends up being
lost at farm level

Food insecurity

Condition of limited or uncertain access to adequate food worsen by food
losses

CO2 footprint

Amount of carbon dioxide emissions associated with all the activities
related to the production of food which is lost at farm level

Water pollution

Contamination of water associated with all the activities related to the
production of food which is lost at farm level

Land degradation

Deterioration or loss of the productive capacity of the soils due to residues
of food losses who remains on field

Waste of agricultural inputs

Amount (kg) of agricultural inputs used for all the activities related to the

production of food which is lost at farm level
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FOLOU
Consent form — English version

INFORMED CONSENT

The EU-funded FOLOU project will set up all the necessary mechanisms to: (i) measure and
estimate (robust and harmonized methodology), (i) monitor and report (national and EU
food loss registries), and (iii) assess the magnitude and impact of food losses. Additionally,
FOLOU will also work to assure the appropriate adoption of the project outcomes by the
key targeted stakeholders: primary producers, retailers, consumers, policy makers and
researchers.

To accurately collect knowledge of food losses at the primary production sector, we will
by semi-structured interviews contact selected end-users and stakeholders to validate
food loss drivers and impacts collected through a systematic literature review. It is in
this aspect where we ask for your collaboration. The information needed will be your
personal/expert opinion regarding the mentioned aspects.

Thus:

NAME SURNAME
ADDRESS

EMAIL

HEREBY
O Authorises O No Authorises

His/her participation in FOLOU activities (semi-structured interviews) where his/her data
and information provided by him/her will be used for the purposes explained in the
information of FOLOU project.

. Responses given in FOLOU activities will be recorded and stored on secure servers.
. Data will be processed for scientific purposes during the phase of data analysis.
. Data will be shown in project reports, scientific journal publications, conference

presentations or other project-related outputs in anonymised form only. Results
may be used in further studies.

. Nothing of the provided personal data will be handed out to third parties.

. He/She confirms that She/He has been informed of his/her right of access to any
personal data related to him/her, a right to correct, and a right to oppose the
processing of personal data relating to him/her for direct marketing purposes.

. He/She can also withdraw his/her consent for the future at any time without any
justification. To exercise these rights, please send a written request to Dr. Marco
Dettori (data protection officer of teh University of Bologna, partner responsible for
the organised activities) with email marco.dettori@unibo.it acting as data
controller.

= Her/His participation in this study is voluntary and He/She may decide not to
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mailto:marco.dettori@unibo.it

. The data collected will be stored securely and will be deleted once the project is
completed and conclusions have been drawn. Data will not be kept for more than
5 years after the end of the project.

- This consent form is made pursuant to the relevant national, European, and
international data protection laws and regulations and personal data treatment
obligations. Specifically, this consent document complies with the EU General Data
Protection Regulation (2016/679) on the protection of natural persons about the
processing of personal data and on the free movement of such data.

The present form is signed on the: / / / (date of signature)

In (place)

SIGNATURE
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Investigation into the causes and impacts of food losses

Funded by the
European Union

The FOLOU Project (He 2023-2026) i

Food losses have negative impacts on society, including
contributing to food insecurity, depleting the environment,

water, and causing economic losses.

generating GHG emissions, creating pressure on land and
— ] e
*  Exclusion of Food losses in the EU Commission Decision (EU) 2019/1597

+ Complex measurement and estimation of Food losses in the primary production stage

Key Challenges

+ Lack of a common methodology to measure and estimate food losses at the primary production stage
+ Lack of understanding of the drivers of food losses

+ Lack of skills to efficiently implement and adopt solutions

+ Transforming food systems (farming, fisheries and aquaculture) for health, sustainability and inclusion

< 4
e
" The main objective of FOLOU is to set up all the necessary mechanisms to () measure and estimate (robust |
and harmonized methodology), (i) menitor and report (national and EU food loss registries), and (iii) assess. LY
the magnitude and impact of food losses Additionally, FOLOU will also work to assure the appropriate
adoption of the project outcomes by the key targeted primary prod tail
policy makers and researchers. y
FOL0U Objectives
¥ Objactive 1. To proside a robust, harmonized and standardised messursment
and cstination mathadoiogy for quantying foo losses.
v
< Gbjactive 4. To assess the envirommental, mconormic and socil impacts thal
food loases at the prenary production stage have.
< Gbjuctive . Better understanding o direct and ndirect drivers of food lasses
crablirg the develcament of cffective suategies for sroventian and
reductian
¥ Objective 5. To aciltate knowledge transfer and increase capacity bukiing to
) pranary producers, skars and (i) resaarehrs
< Objective 7. Wallinformed and mora offectie  policy strstegias for
preventing and reducing food lozses and waste across the faod system on
[rvpieprives
“ Objective 8 To_estabioh plement s efficent exglitation
cammunication ard dissemination strategy ta resch relevans staishalders
- Funded by the https:/mww folou.eu/
European Union
Phase I: organisation size 1
organisation size: Please indicate the size of your company/organisation and
main production system
[ ion system | Conventional | Organic _ |Agroecological |
Micro R
P Medium- Large
Organization size <10staff | Small (< 50;
9 ¢ (<59 | sized (<250) | (250)
headcounts)
Other
S
Funded by the
European Union
Phase I: sector challenges and key drivers i

Sector Challenges: "Can you discuss the main challenges your farm/sector faces
concerning food losses in primary production?*

# | Challs Interviewer to tick box
Behavioural Societal Env.
aspect aspects aspect

Key Driver of Food Loss: "Before we delve deeper, in your view, what is the most
significant driver of food losses in your sector, and why?"

# |Key driver of food Interviewer to tick box

loss

Behavioural Societal Env.
aspect aspects aspect

Funded by the
European Union

Objective and structure of the interview

« Analysis and validation of drivers and impacts concerning food
losses in the primary sector.

« Drivers identified through a systematic literature review
(frequency of behavioural, social and environmental drivers of
food losses in the production stage).

« Consent for data handling

« Interview structured into four phases: estimated duration Th and
30 min

Funded by the
European Union

The FOLOU Project (He 2023-2026) i

Food Loss: Food Loss is any h: 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 is not donated or does not become animal feed, by-

product or food waste.”

Key Challenges

—
+ Exclusion of Food losses in the EU Commission Decision (EU) 2019/1597

+ Complex measurement and estimation of Food losses in the primary production stage
+ Lack of a common methodology to measure and estimate food losses at the primary production stage
+ Lack of understanding of the drivers of food losses
+ Lack of skills to efficiently implement and adopt solutions
+ Transforming food systems (farming, fisheries and aquaculture) for health, sustainability and inclusion
>
e

Phase I: the context

« Role of the interviewee, experience, geographical scope,
organization size and production system, main (primary)
productions

« Can you highlight the main challenges your farm/sector faces
concerning food losses in primary production?"

« Before we delve deeper, in your view, what is the most significant
driver of food losses in your sector/farm, and why?*

- Funded by the
European Union

Phase I: commodity sector 1

Commodity Sector: "Which commodity sectors do you primarily work with?"

C lity sectors

Nk and
Aquacuiture | Meatand milk-

and Fisheries | Meatderived | yorjueg
products
products

Vegetabl | Grain Roots,
eand and | tubersand
fruits | pulses | ol crops

Food categories | "©
apples

% territorial
coverage (ha, %
over total farming
size)

% total production
in a normal season

|(tons)
Other

Funded by the
European Union

Phase Il: food loss drivers

» Drivers: direct and indirect causes of food loss at the primary production
stage.

« Behavioural drivers: Human & individual factors impacting food losses
revolving around the individual's motivations, perceptions, beliefs,
knowledge, skills and abilities.

« Environmental drivers: Environmental factors having consequences on
food losses generation.

« Societal drivers: factors arising from external human sources of socio-
cultural, economic, technical, political and regulatory nature.

Funded by the
European Union
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Societal

" " 3 q .

Ineffcient storage and processing infrastructure
Low market price of food products

Lack of caordination and communication among actors and territaries
Food saety regulations and standards

Low market power offarmers due to unfar contracts and competiton
Ineffcient transportation infrastructure

Market organization

nabilty o cope with unexpected external changes

Driver Severity (0-100)
Adoption of a paradigm tht produce losses and waste (egultions, upply.
Lack of effciency of equipment
Lck ofsiled labour avalablty
Marketing strategies
Missed applicaionoftechnalogicl achances
Lack of adequate supply chain capacity

Insuffcent or inadequate subsidies and fiscalaid tools

Funded by the
European Union

Phase Ill: impacts of food losses

G

+ Impacts: direct and indirect consequences of Food Loss at the farm level
considering production, treatment on site and left on field.

« Impacts at micro level (those that are directly impacting the
farms/households and that are generally mostly visible within them)

+ Impacts at macro level (impacts that refer to macro-processes and with
effects on society or workers in general)

Funded by the
European Union

Phase Ill: impacts of food losses

(o

Category Macro level impacts Assessment [1-5]
Decrease in labor productivity
Economic Large scale economic impacts (e.g. local, regional or
national-level economic losses)
development
and labour Loss of economic resources for social services

inefficiencies Decline in job opportunities
Waste of workforce

Food insecurity

Health
Contamination, toxicity
CO2 footprint
Environmental | Water pollution
degradation Land degradation
Waste of agricultural inputs
« Others?

Funded by the
European Union

Learning Centre framework

Course 1 Course 2

wp Al WP4

Learning General FL Defining and

gap awareness quantifying FL

Topic Introduction to  Measuring FL:
primary implementing
production FL  the FOLOU

methodology

Purpose  General Present FOLOU
introduction to framework,
the importance methods and
of measuring  tools to develop
and reducing  FL inventory
FL

Delivery Open Online  TBC

method  Course (0OC)

Time- Q12025 Q42025 (TBC)

scales

Behavioural
Inadequate or improper handing of the product
Asymmetric nformation of market fluctuations and price mechanisms
Lack of knowledge of harvest/post-harvest echnologies and methods
Excess production to ensure fulfilment of contracts
Wrong collecting time (harvesting, catching...
Inappropriate choice of product varietes e &, crops, breed..)
Lack of training and softskill
Lack of nvestment viabity
Interpersonal dynamics altering the supply chain effciency

Byeaten

s uN

Inappropriate planting scale
Mistrust versus central admiristration/insttutions

Lack of knowledge on fscal aid tools and challenges associated with bureaucracy

Funded by the
European Union

Environmental
Pests,discases and phytosanitary issues

Extreme events and unexpected meteorological conditons associated with
dimate change

Normal weather/meteorological conditions

Consumption or damage by nsects, odents, other mammals, birds or
microbes (e.g., molds, bacteri),or predators

ld plantations

Soildeterioration 3

Funded by the
European Union

Phase Ill: impacts of food losses

Category
Economic

Micro level impacts
Diminish income:

ane
labour inefficiencies | Decline in local employment

Waste of energy

Waste of natural Waste of water
resources
Waste of land
Reduce access to
Health nutritious food
+ Others?

Funded by the
European Union

Phase IV: closing questions

« Interested in participating in follow-up Focus Groups?

- Interested in participating in FOLOU training courses?

» Could you indicate any practitioners you know who would be relevant to
interview for this study?

Thank you!

Funded by the
European Union

(o

wp7
Understanding FL

Course 3 Course 4 Course 5

wP3 wpP5
Managing FL Understanding FL

drivers impacts
Technical FLsustainability  Integrating FL
innovationsin FL  implications into policy and

measurement and decision-making

estimation
Outline current  Instil greater Support
and new understanding of  integration of FL

technologiesand  the need to considerations
their potential measure and into policy and
applicationin FL  minimise FL decision-making
reduction

TBC TBC TBC

Q22026 (TBC) Q42026 (TBC) Q32026 (TBC)

Funded by the
European Union

Severity (0-100)

Severity (0-100)

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.
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D2.3 — Report on data collection (direct
and indirect drivers of food loss)

Annex 5
Reporting sheet (metadata)
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Interview details

Question ID

Text

date

Date of the interview

Interviewer

Name of the interviewer

Interview_code

Alphanumerical unique identifier of the interviewee (first digit is the first
letter of the country in which the interviewee operates, second digit is the
first letter of the interviewee's surname, third and four digits are consecutive
numbers starting from 01).

E.g., my first interview is done with a producer from Germany whose last
name is Brown. The interview code will be GBOI

Location

Location of the interview: Virtual, physical (if physical specify the venue)

Interviewee_affiliation

Affiliation of the interviewee

Experience Experience in years in relation to food production and losses

Typology Entit}{ prology: company, representative body, public institution,
association; other

Number Number of people interviewed

Sex Male; Female

Duration Duration of the interview in minutes

Breaking-ice questions

Question ID

Text

21 Brief description of the interviewee's role within his/her organisation
Countries in which the interviewee's primarily work, separated with a semi
2.2 column. If sub-national countries are indicated please indicate in parenthesis
the respective national country (e.g. Emilia Romagna Region (Italy))
2_2_notes Relevant notes on Q2, if applicable
Include any relevant quotation by the interviewee using quotation marks""; put
2_2_guote the name of the person to whom the quotation refers in brackets - e.g., " agree

with your point of view" (President)

2_3_production
system

Indicate the main production system in use

2_3_size Indicate the company size
2_3_notes Relevant notes on Q3, if applicable
Include any relevant quotation by the interviewee using quotation marks""; put
2_3_quote the name of the person to whom the quotation refers in brackets - e.g., " agree
with your point of view" (President)
2 4_fu_types Indicates (if applicable) the food categories the interviewee works in relation to

the macro-category Fruits and Vegetables (e.g., apples)

2_4_fv_coverage

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Fruits and Vegetables macro-category. (e.g.,
30%)

Indicates (if applicable) the total production (in tons) related to the Fruits and

2-4-fv_prod Vegetables macro-category. (e.g., 4 tons)
2_4_fv_notes Include any notes you deem relevant and useful
Include any relevant quotation by the interviewee using quotation marks""; put
2_4_fv_quote the name of the person to whom the quotation refers in brackets - e.g., "l agree
with your point of view" (President)
2 4_gp_types Indicates (if applicable) the food categories the interviewee works in relation to

the macro-category Grain and Pulses (e.g., wheat)

2_4_gp_coverage

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Grain and Pulses macro-category. (e.g., 30%)
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Indicates (if applicable) the total production (in tons) related to the Grain and

2-4-gp_prod Pulses macro-category. (e.g., 4 tons)
2_4_gp_notes Include any notes you deem relevant and useful

Include any relevant quotation by the interviewee using quotation marks""; put
2_4_gp_quote the name of the person to whom the quotation refers in brackets - e.g., " agree

with your point of view" (President)

2_4_rto_types

Indicates (if applicable) the food categories the interviewee works in relation to
the macro-category Roots, tubers and oil crops (e.g., potatos)

2 4
_coverage

rto

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Roots, tubers and oil crops macro-category. (e.g.,
30%)

2_4_rto _prod

Indicates (if applicable) the total production (in tons) related to the Roots, tubers
and oil crops macro-category. (e.g., 4 tons)

2_4_rto_notes

Include any notes you deem relevant and useful

2_4_rto_quote

Include any relevant quotation by the interviewee using quotation marks""; put
the name of the person to whom the quotation refers in brackets - e.g., "/ agree
with your point of view" (President)

2_4_af_types

Indicates (if applicable) the food categories the interviewee works in relation to
the macro-category Aquaculture and Fisheries (e.g., salmon)

2_4_ af _coverage

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Aquaculture and Fisheries macro-category. (e.g.,
30%)

2_4_af _prod

Indicates (if applicable) the total production (in tons) related to the Aquaculture
and Fisheries macro-category. (e.g., 4 tons)

2_4_af_notes

Include any notes you deem relevant and useful

2_4_af_quote

Include any relevant quotation by the interviewee using quotation marks " "; put
the name of the person to whom the quotation refers in brackets - e.g., "/ agree
with your point of view" (President)

2_4_meat_types

Indicates (if applicable) the food categories the interviewee works in relation to
the macro-category Meat and meat-derived products (e.g., rabbit meat)

2_4_
meat_coverage

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Meat and meat-derived products macro-
category. (e.g., 30%)

2_4_meat_prod

Indicates (if applicable) the total production (in tons) related to the Meat and
meat-derived products macro-category. (e.g., 4 tons)

2_4_meat_notes

Include any notes you deem relevant and useful

2_4_meat_quote

Include any relevant quotation by the interviewee using quotation marks " "; put
the name of the person to whom the quotation refers in brackets - e.g., " agree
with your point of view" (President)

2_4_milk_types

Indicates (if applicable) the food categories the interviewee works in relation to
the macro-category Milk and milk-derived products (e.g., cow milk)

2_4_
milk_coverage

Indicates (if applicable) the % territorial coverage (ha, % over total farming size)
of all productions related to the Milk and milk-derived products macro-category.
(e.9., 30%)

2_4_milk_prod

Indicates (if applicable) the total production (in tons) related to the Milk and
milk-derived products macro-category. (e.g., 4 tons)

2_4_milk_notes

Include any notes you deem relevant and useful

2_4_milk_quote

Include any relevant quotation by the interviewee using quotation marks""; put
the name of the person to whom the quotation refers in brackets - e.g., " agree
with your point of view" (President)

2_5_challenge_1

Report the main sector challenges identified including if this covers behavioural,
societal or environmental aspects (in parenthesis)
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5 5 challenge. 2 Report the main sector challenges identified including if this covers behavioural,
- ge- societal or environmental aspects (in parenthesis)
Report the main sector challenges identified including if this covers behavioural,
2_5_challenge_3 . . . .
societal or environmental aspects (in parenthesis)
2_5_notes Relevant notes on Q5 (e.s., additional challenges), if applicable
Include any relevant quotation by the interviewee using quotation marks " "; put
2_5_quote the name of the person to whom the quotation refers in brackets - e.g., "l agree
with your point of view" (President)
5 6. driver 1 Report the key driver identified including if this covers behavioural, societal or
T - environmental aspects (in parenthesis)
5 6. driver 2 Report the key driver identified including if this covers behavioural, societal or
T - environmental aspects (in parenthesis)
5 6. driver 3 Report the key driver identified including if this covers behavioural, societal or
T - environmental aspects (in parenthesis)
2_6_notes Relevant notes on Q6 (e.s., additional drivers), if applicable
Include any relevant quotation by the interviewee using quotation marks""; put
2_6_quote the name of the person to whom the quotation refers in brackets - e.g., " agree
with your point of view" (President)

Food loss drivers

Question ID

Text

Indicate which one of behavioural, societal, environmental rank as most

3_7_rankl
relevant
2 7 rank2 Indicate which one of behavioural, societal, environmental rank as second
- most relevant
2 7 rank3 Indicate which one of behavioural, societal, environmental rank as least
- relevant
2 7 notes Use this space to provide a summary of the main lines of reasoning provided
- by the interviewees
Include any relevant quotation by the interviewee using quotation marks "
3_7_quote " put the name of the person to whom the quotation refers in brackets - e.g.,

"I agree with your point of view" (President)

3_8_beh_missing

Indicate any missing behavioural drivers

Use this space to provide a summary of the main lines of reasoning provided

3_8_notes ) .

by the interviewees

Include any relevant quotation by the interviewee using quotation marks "
3_8_quote " put the name of the person to whom the quotation refers in brackets - e.g.,

"I agree with your point of view" (President)

3_9_beh_relevance

Indicate any behavioural drivers that are deemed as not relevant

Use this space to provide a summary of the main lines of reasoning provided

3_9_notes ) .

by the interviewees

Include any relevant quotation by the interviewee using quotation marks "
3_9_quote " put the name of the person to whom the quotation refers in brackets - e.g.,

"I agree with your point of view" (President)

3_10_beh_frequency

Agreement with the review classification? YES -NO

3_10_beh_notes_no

If not, which changes do they suggest? Which ones would be the most
frequent

3_10_beh_quote

Include any relevant quotation by the interviewee using quotation marks "
" put the name of the person to whom the quotation refers in brackets - e.g.,
"I agree with your point of view" (President)
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3_1_beh_ma_d1

Indicate the name of the behavioural driver causing most of the food losses
(lack of training)

3_1N_beh_ma_dl_perc

Indicate the percentage of food losses it causes (e.g., 70%)

3_11_beh_ma_d2

Indicate the name of the behavioural driver causing the second highest food
losses (wrong collecting time)

3_N_beh_ma_d2_perc

Indicate the percentage of food losses it causes (e.g., 20%)

3_11_beh_ma_d3

Indicate the name of the behavioural driver causing the third highest food
losses (planting scale)

3_N_beh_ma_d3_perc

Indicate the percentage of food losses it causes (e.g., 5%)

3_1_beh_ma_d4

Indicate the name of the behavioural driver causing the fourth highest food
losses (Excess production to ensure fulfilment of contracts)

3 1N_beh_ma_d4_perc

Indicate the percentage of food losses it causes (e.g., 5%)

3_11_beh_notes

Use this space to provide a summary of the main lines of reasoning provided
by the interviewees

3_1_beh_quote

Include any relevant quotation by the interviewee using quotation marks "
" put the name of the person to whom the quotation refers in brackets - e.g,,
"I agree with your point of view" (President)

3_12_soc_missing

Indicate any missing societal drivers

Use this space to provide a summary of the main lines of reasoning provided

3_12_notes ) :
- by the interviewees
Include any relevant quotation by the interviewee using quotation marks "
3_12_quote " put the name of the person to whom the quotation refers in brackets - e.g,,

"I agree with your point of view" (President)

3_13_soc_relevance

Indicate any societal drivers that are deemed as not relevant

Use this space to provide a summary of the main lines of reasoning provided

3_13_notes ) :
T by the interviewees
Include any relevant quotation by the interviewee using quotation marks "
3_13_quote " put the name of the person to whom the quotation refers in brackets - e.g,,

"I agree with your point of view" (President)

3_14_soc_frequency

Agreement with the review classification? YES -NO

3_14_soc_notes_no

If not, which changes do they suggest? Which ones would be the most
frequent

3_14_soc_quote

Include any relevant quotation by the interviewee using quotation marks "
" put the name of the person to whom the quotation refers in brackets - e.g.,
"I agree with your point of view" (President)

3_15_soc_ma_d]1

Indicate the name of the societal driver causing most of the food losses

3_15_soc_ma_d1_perc

Indicate the percentage of food losses it causes

3_15_soc_ma_d2

Indicate the name of the societal driver causing the second highest food
losses

3_15_soc_ma_d2_perc

Indicate the percentage of food losses it causes

3_15_soc_ma_d3

Indicate the name of the societal driver causing the third highest food losses

3_15_soc_ma_d3_perc

Indicate the percentage of food losses it causes

3_15_soc_ma_d4

Indicate the name of the societal driver causing the fourth highest food
losses

3_15_soc_ma_notes

Use this space to provide a summary of the main lines of reasoning provided
by the interviewees

3_15_soc_ma_quote

Include any relevant quotation by the interviewee using quotation marks "
" put the name of the person to whom the quotation refers in brackets - e.g.,
"I agree with your point of view" (President)

3_15_soc_ma_d4_perc

Indicate the percentage of food losses it causes
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3_16_env_missing Indicate any missing environmental drivers

Use this space to provide a summary of the main lines of reasoning provided

3-16_notes by the interviewees

Include any relevant quotation by the interviewee using quotation marks "
3_16_quote " put the name of the person to whom the quotation refers in brackets - e.g,,
"I agree with your point of view" (President)

3_17_env_relevance Indicate any environmental drivers that are deemed as not relevant

Use this space to provide a summary of the main lines of reasoning provided

3-17_notes by the interviewees

Include any relevant quotation by the interviewee using quotation marks "
3_17_quote " put the name of the person to whom the quotation refers in brackets - e.g.,
"I agree with your point of view" (President)

3_18_env_frequency Agreement with the review classification? YES -NO

If not, which changes do they suggest? Which ones would be the most

3_18_env_notes_no
frequent

Include any relevant quotation by the interviewee using quotation marks "

3_18_env_quote . .
—le-env-q " put the name of the person to whom the quotation refers in brackets

Indicate the name of the environmental driver causing most of the food

3_19_env_ma_d]1
losses

3_19_env_ma_dl_perc |Indicate the percentage of food losses it causes

Indicate the name of the environmental driver causing the second highest

3.19_env_ma_d2
food losses

3_19_env_ma_d2_perc | Indicate the percentage of food losses it causes

Indicate the name of the environmental driver causing the third highest

3_19_env_ma_d3
food losses

3_19_env_ma_d3_perc | Indicate the percentage of food losses it causes

Indicate the name of the environmental driver causing the fourth highest

3_19_env_ma_d4
food losses

3_19_env_ma_d4_perc | Indicate the percentage of food losses it causes

Use this space to provide a summary of the main lines of reasoning provided

3_19_env_ma_notes . .
- T T by the interviewees

Include any relevant quotation by the interviewee using quotation marks "
3_19_env_ma_quote " put the name of the person to whom the quotation refers in brackets - e.g.,
"I agree with your point of view" (President)

Impact of food losses

Question ID Text

Indicate on a scale to 1-5 the degree of importance of impact Diminishing

4 _20_income .
income

Indicate on a scale to 1-5 the degree of importance of impact decline in local

4_20_localemp employment

4_20_wenergy Indicate on a scale to 1-5 the degree of importance of impact Waste of energy
4_20_wwater Indicate on a scale to 1-5 the degree of importance of impact Waste of water

4 _20_wland Indicate on a scale to 1-5 the degree of importance of impact Waste of land
4.20_nutr Indicate on a scale to 1-5 the degree of importance of impact Reduce access to

nutritious food

Indicate on a scale to 1-5 the degree of importance of impact Decrease in labor

4_20_labor productivity

Indicate on a scale to 1-5 the degree of importance of impact Large scale

4_20_econimp .. . . .
economic impacts (e.g. local, regional or national-level economic losses)
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4_20_eresources

Indicate on a scale to 1-5 the degree of importance of impact Loss of economic
resources for social services

Indicate on a scale to 1-5 the degree of importance of impact Loss of valorisation

4_20_valor .
opportunities
4 20.iob Indicate on a scale to 1-5 the degree of importance of impact decline of job
-0 opportunities
4_20_wwork Indicate on a scale to 1-5 the degree of importance of impact Waste of workforce

4_20_whresources

Indicate on a scale to 1-5 the degree of importance of impact Waste of human
resources

4_20_fins Indicate on a scale to 1-5 the degree of importance of impact Food insecurity

4.20._cont Ind.lc.ate on a scale to 1-5 the degree of importance of impact Contamination,
toxicity

4_20_envdeg Indicate Qn a scale to 1-5 the degree of importance of impact Environmental
degradation (CO2)

4 _20_wpoll Indicate on a scale to 1-5 the degree of importance of impact Water pollution

4_20_landdeg Indicate on a scale to 1-5 the degree of importance of impact Land degradation

4_20_winput Ind!cate on' a scale to 1-5 the degree of importance of impact Waste of
agricultural inputs

4_20_other Indicate on a scale to 1-5 the degree of importance of impact Other

4_20_other_sp

Specify: other

4_20_notes Use this space to report the reasons behind such choices
Include any relevant quotation by the interviewee using quotation marks""; put
4_20_quote the name of the person to whom the quotation refers in brackets - e.g., "l agree

with your point of view" (President)

Closing questions

Question ID

Text

Notes_general

Use this space to report any general comments on the interview. Deviation from
the template, constraints, reason why certain questions were not asked, etc.

4 21 _focusgr

Willingness to participate to the focus groups? YES-NO

4 22 training

Willingness to participate to the trainings? YES-NO
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