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LiveSeeding - Organic seed and plant breeding to accelerate sustainable and diverse
food systems in Europe is a 4-year Innovation Action funded by the European Union, the
Swiss State Secretariat for Education, Research and Innovation (SERI) and UK Research and
Innovation (UKRI). The project started in October 2022 and brings together 37 organisations
operating in 16 European countries. LiveSeeding provides science-based evidence and best
practice solutions to help achieve 100 % organic seed.

LiveSeeding contributes to the transition towards environmentally-friendly, climate-neutral,
healthy and fair food systems through a PUSH-PULL-ENABLE strategy to

enhance the availability and adequacy of organic seeds of cultivars appropriate to organic
farming (PUSH),

increase and stabilise the market demand for organic seeds of cultivars appropriate to
organic farming (PULL),

foster an enabling policy and regulatory environment where both demand and supply can
harmoniously and productively negotiate without irrelevant constraints due to legal
restrictions and/or regulatory fragmentation (ENABLE).
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! Pathway to impact: PUSH—PU LL-ENABLE %{g&

B LiveSeediv

LiveSeeding addresses the topics in a holistic multi-actor, multi-stakeholder,
participatory approach involving stakeholders along the value chain in 17 local Living Labs
(LLs) and 3 established networks of organic breeders (ECO-PB), seed savers (ECLLD) and
Milan Urban Food Policy Pact (MUFPP). 15 FEuropean countries cover the different
pedoclimatic zones and socio-economic contexts, including countries with a low level of

development in organic seed and breeding in East and South Europe.
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Novel cultivar types defined in the EU Organic Regulation (2018/848):

Organic Variety suitable for organic production (OV) means a variety which is
characterized by a high level of genetic and some certain phenotypical diversity
between individual reproductive units. For the production of organic varieties suitable
for organic production, the organic breeding activities shall be conducted under
organic conditions and shall focus on enhancement of genetic diversity, reliance on
natural reproductive ability, as well as agronomic performance, disease resistance and
adaptation to diverse local soil and climate conditions. All multiplication practices
except meristem culture shall be carried out under certified organic management (Art.
3 (19), Annex II 1.8.4). Based on the implementing directives (EU) 2022/1647 & 1648
there is a 7-year temporary derogations that allows easier registration of OV based
on adjusted protocols for uniformity during the distinctiveness, uniformity, stability
(DUS) test and ensures that the official multi-location trials to determine value for
cultivation and use (VCU) are conducted under organic conditions.

Organic Heterogeneous Material (OHM) is a genetically and phenotypically highly
diverse plant grouping within a single botanical taxon and produced in accordance
with the EU Organic Regulation Art. 3 (18). It is therefore not considered a variety
according to definition of Article 5(2) of Council Regulation (EC) No 2100/94 and also
not a mixture of varieties. OHM can be generated by multiple crosses of diverse
parental material (composite cross populations CCP) and/or on-farm management
practices resulting in high genetic and phenotypic diversity. OHM is characterized by
its dynamic nature to evolve and adapt to certain growing conditions and is intended
to adapt to various biotic and abiotic stresses due to repeated natural and human
selection and therefore is expected to change over time ((EU) 2021/1189). They can
be commercialized without DUS and VCU testing after notification. For more details
and examples see Costanzo et al. (2019). Organic Heterogeneous Material (OHM) is of
growing importance to the organic farming sector within the EU. In the first 12 months
from the entry into force of the new legal framework in 2022, a 27 OHM were notified.
Recent research within the EU highlights the suitability of OHM for low-input
conditions (Baresel et al., 2022; Bocci et al., 2020), with potential to buffer climate
extremes (O. Weedon et al.,, 2023; O. Weedon & Finckh, 2019), and also to stabilise
yield and product qualities (Vollenweider et al., 2020).
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1. Summary

This Report is part of LiveSeeding Task 6.1 that aims to increase awareness of organic
breeding benefits for the society and environment. The background for this work is
the lack in awareness among value chain actors, including consumer-citizens , and the
difficulty in promoting the public goods organic breeding provides (e.g. increase in
agrobiodiversity).

We have addressed this gap by:

(i) evaluating the full range of benefits of organic breeding for two specific cases
and
(i) defining strategies and tools to communicate them to consumer-citizens.

Among the different types of cultivars developed by organic plant breeding initiatives
we have selected a case of wheat population, as example of a potential Organic
Heterogeneous Material (OHM) and a case of open pollinated beetroot cultivar as
an example of a potential Organic Variety (OV).

Regarding the evaluation activity, this report includes:

(iii) the methodology used to evaluate the benefits and costs of organic breeding,

(iv) the result of the participatory evaluation for each of the two case studies, and

(v) the discussion of the results against the scientific literature related to the focus
cultivar types.

Regarding the communication strategy activity, this report includes:

(i) a review of consumer motivations,

(i) a summary of arguments used to promote organic breeding,

(iii) their matching with consumer perception and the benefits identified in the
two case studies,

(iv) a reflection on the main challenges encountered in communicating the added
value of organic breeding and
(v) a plan for a communication strategy to be tested by LiveSeeding consortium.

Live D6.1 - Benefits of Organic Breeding
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2. Background, objectives and scope

LiveSeeding aims to provide evidence for the benefits of organic breeding to the value
chain actors, including consumers, and to society as a whole.

Organic breeding activities shall be conducted under organic conditions and shall
focus on enhancement of genetic diversity, reliance on natural reproductive ability, as
well as agronomic performance, disease resistance and adaptation to diverse local soil
and climate conditions as indicated in the EU Organic Regulation (2018/848).
Moreover, organic breeding:

v' contributes to the overall organic farming goal of preserving and enhancing
biodiversity by increasing the number of cultivated species, supporting
cropping systems diversification, developing new, diverse cultivars and actively
preserving genetic resources (dynamic use of agrobiodiversity);

v' develops locally adapted cultivars that satisfy specific needs of organic farmers,
processors and consumers (which are poorly addressed by the conventional
breeding sector);

v' addresses the complexity of climate change by developing cultivars that are
resilient against various abiotic and biotic stresses, stabilize yield and high
quality, decrease the dependency on external inputs, thus reducing the use of
agrochemicals, environmental contamination and greenhouse gas emissions;

v respects values and principles of the organic sector in terms of breeding
methods alignment with organic farming principles defined by IFOAM Organics
International and fair management of Intellectual Property Rights IPR with the
rejection of patents and the promotion of “seeds as commons” concept’);

v' ensures the integrity of organic products ("Organic right from the start!”).

As identified in previous projects (e.g. Engagement.Biobreeding, RightSeeds,
LIVESEED, DIVERSIFOOD, Solibam), the many benefits of organic breeding span the
whole value chain / food system. However, organic breeding today plays only a niche
role and needs to be more strongly promoted.

There is an undersupply of organic cultivars due to a lack of awareness among
value chain actors, including consumer-citizens , and the difficulty in promoting the
public goods organic breeding provides (e.g. increase in agrobiodiversity, access to

T Organic breeders, according to the type of cultivar developed (e.g. pure line, OP variety,
population) and with the formal modality selected for the market delivery of the cultivar (e.g.
UPOV regitration, adjusted OV registration, OHM notification) may use Plant Variety
Protection (need to pass DUS criteria) or have the material free from IPR (e.g. in the case of
OHM notification). Under no circumstances are patents allowed in organic breeding. In the
case of cultivars with no IPR, OSS licence and OSSI pledge can be used (links:
https://www.opensourceseeds.org/en/home , https://osseeds.orq)
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genetic resources). According to a consumer consultation in the project DIVINFOOD
consumers are not able to make a connection between agrobiodiversity and the food
they eat (Chiffoleau et al., 2024). Additional information relating to the positive
impacts of organic varieties on livelihoods and the environment is urgently needed to
raise consumers’ and other value chain actors’ awareness about the benefits of organic
breeding.

The main objective of this study was to (1) evaluate the full range of benefits of
organic breeding and (2) define strategies and tools to communicate them to

consumer-citizens.

In particular, with this study we want to contribute to LiveSeeding's goal that
consumer-citizens are well-informed on the benefits of organic breeding so that they
can clearly recognise the value of organic breeding which will then be followed by an
increased willingness to pay, thus contributing to the financing of organic breeding.

For (1) the benefit assessment, we selected two concrete exemplary cases among the
organic breeding initiatives that are part of the LiveSeeding project
(www.liveseeding.eu). They cover the two new cultivar types (i) Organic
Heterogeneous Material (OHM) and (ii) Organic Varieties suitable for organic
production (OV) listed in EU Organic Regulation (2018/848). Each case study is based
on a relevant organic selection/ breeding program and an established value chain. For
each case, we evaluated and quantified the full range of benefits/advantages, as
well as costs/disadvantages induced by organic breeding based on the
knowledge of experts and value chain actors for each level of the value chain
following a participatory approach.

For (2) the benefit communication, we have reviewed consumer motivations to
purchase organic/ sustainable food and matched them with the benefits of organic
breeding emerged from literature and the two case studies. Based on current
challenges in communicating the topic of organic breeding to consumers as emerged
from the review of current consumer-oriented communication strategies, we present
suggestions to overcome these bottlenecks. We developed a fit for purpose
communication stragegy and related narratives for explaining to consumer-
citizens the importance of organic breeding, agrobiodiversitiy and the novel
cultivar types OHM and OV. Based on the result of this deliverable a consumer-
citizens targeted publication is in process summarizing and visualizing these
narratives/messages which will be tested and validated by the multi-actors of the
LiveSeeding Living Labs.
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The scope of this deliverable is two fold:

In a first step, we identified and quantified the full range of benefits and costs of two
organically bred cultivar types — Organic Heterogeneous Material (OHM) and Organic
Variety (OV) — based on two concrete, examplary organic value chains.

In a second step, we developed a fit for purpose communication strategy and
associated narratives for explaining the importance of organic breeding,
agrobiodiversitiy and the novel cultivar types OHM and OV to consumer-citizens .

This approach is meaningful for two reasons: Benefits and costs are very cultivar
specific. In addition, being as concrete as possible in communication with consumer-
citizens raises the credibility and comprehensibility of the messages conveyed. At the
same time, the benefits and costs identified and quantified only hold for the cases
analyzed, unless differently stated in this report.

The deliverable is structured in two main blocks to present the (1) assessment of the
benefits and costs of Organic Plant Breeding and (2) the communication strategies
and narratives to increase awareness of the benefits among consumer-citizens.

In the section on benefits and costs, a general section on methodology and approach
is followed by two sections, each dedicated to a case study.

For each case we describe the target case/value chain and the specific methodology
on how the benefits and costs were identified and quantified. For each case, in the
results and discussion section we first present the benefits and costs identified,
followed by the list of indicators and statements used for quantification, then present
the evaluation of indicators and statements and discuss our findings based on
available literature.

In the Communication Strategies and Narratives section, we first describe the
approach used, and then present the outcomes of this activity on the strategy and
narratives that will be tested by LiveSeeding consortium to reach out consumer-
citizens. Finally, we address limitations and draw a conclusion for both aspects
(benefits quantification and communication) of this work.

12
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3. Benefits/Costs assessment

3.1 General approach and methodology

To evaluate the benefits and costs of organic breeding, we selected two concrete focus
cases among the initiatives that are part of the LiveSeeding project, each including a
relevant selection/breeding program and an established value chain.

The main criteria for the selection of the initiatives and value chains were:

e Representation of organic breeding approaches (Organic Varieties/ Organic
Heterogeneous Material) focusing on developing adjusted and highly resilient
cultivars, in different climate and cultural context;

e Crops with relatively high organic market share/ high percentage of area under organic
cultivation covering both arable crops and vegetable species;

e A high effort of organic breeding on the selected crop that reached already to the
market;

e Relatively high organic seed use and agronomic experience with organic seed use by
farmers for the selected value chain;

e The existence of a well-established value chain and outreach to consumers.

The two focus cases are:

e Breeding program: Development of a Composite Cross Population (CCP), as a
potential example of Organic Heterogeneous Material (OHM) by Rete Semi
Rurali; Crop: Wheat; Product: Bread; Value chain region: Tuscany (Italy).

e Breeding program: Development of an organically bred, open pollinated (OP)
variety, as potential example of Organic Variety (OV) bred by Kultursaat and
commercialized by Bingenheimer Saatgut; Crop: Beetroot; Product: Beetroot juice;
Value chain region: Germany.

The benefits and costs were evaluated for each value chain level using multi-criteria
analysis (MCA). Benefits and costs were first identified through expert interviews.
Based on the benefits and costs identified, a list of indicators and statements with
related parameters and measurement scales was then developed and used for
quantification. In the quantification step, indicators were evaluated by the respective
value chain actors. Finally, the information obtained fed into the development of fit
for purpose communication narratives for explaining to consumer-citizens the
importance of organic breeding, agrobiodiversitiy and the novel cultivar types OHM
and OV.

13



3.1.1 Multi criteria analysis (MCA)

The benefits of organic breeding were evaluated using Multi Criteria Analysis (MCA).
The indicators for the MCA were selected with the goal (1) to quantify the most
important economic, ecological, and social benefits and costs along the value
chain as proposed for systems-based breeding approach (Lammerts van Bueren et al.
2018), from breeding to processing and consumption and (2) to understand the
collaboration and creation of value along the entire value chain of the two focus cases
assessed.

A first selection of indicators was performed based on existing Multi-Criteria
Assessment Frameworks (Bohanec et al., 2008; Iocola et al., 2020; Rodriguez et al.,
2021). Indicators were then fine tuned using existing relevant literature and expert
interviews.

Importantly, in the current study we aimed to assess benefits and costs that are both,

of financial and non-financial nature:

If a benefit or cost is of financial nature, the good or service that it relates to is valued
on the commodity market and sold or bought at a specific market price (this e.g. holds
for yield or seeds). Thus, in that case the benefit or cost can be expressed in monetary
terms. If a benefit or cost is not of financial nature, the good or service that it relates
to is not valued on the commodity market and therefore has no ‘price tag’ (this e.g.
holds for on-field genetic diversity OR plant vigour). Thus, in that case the benefit or
cost cannot be expressed in monetary terms.

Whereas for some benefits and costs it was quite straightforward to find suitable
indicators and related parameters in the literature (e.g., marketable yield (= indicator)
in tons/ha (= parameter) or quantity of seed used (= indicator) per ha (=parameter)),
it was more difficult for others (e.g. on-field genetic diversity, plant vigour, or taste).
In the latter case, we used 9-point-Likert scales for the assessment (instead of specific
parameters).

Indicators were selected based on the following criteria (Iocola et al., 2020):

e Relevance (to assess economic, ecological, and social benefits in the respective value
chain);
e Non-redundancy (no overlap of information);
e Scientific value (not exclusive — if possible indicators had to be calculated in well-
founded technical and scientific terms);
e Feasibility (indicators had to be easily assessed by study participants).
In addition to indicators, we also used statements to capture participants’ opinion on

certain benefits and costs and assessed them using 9-point-Likert scales.

Sections 3.2.2 and 3.3.2 describe the process of indicator selection and evaluation by
case study site. The list of indicators and the evaluation results are presented in for
each case study individually. As the two case studies are quite diverse in nature and

L'Ve D6.1 - Benefits of Organic Breeding 14



4] Live D6.1 - Benefits of Organic Breeding

also differ with respect to available pre-existing data and literature, the indicator
selection and evaluation process as well as the final list of indicators are case study
specific.?

It is important to note that some indicators were too difficult to evaluate for some or
all participants. Therefore, it was not possible to obtain a robust value for each
indicator. Please note that in the current study benefits and advantages are used
interchangeably. The same holds for costs and disadvantages.

3.2 Case study 1: FURAT wheat population in Italy as example of
potential Organic Heterogeneous Material (OHM)

3.2.1 Case study description

The breeding programme of the soft wheat population FURAT (7riticum aestivum L.)
was initiated by Salvatore Ceccarelli and Stefania Grando at ICARDA (Aleppo, Syria).
In the years 2007 to 2009, they started to apply in their work the concept of
evolutionary plant breeding as best suiting in order to "“manage agrobiodiversity in a
flexible way” (Ceccarelli, 2020) in barley, durum and soft wheat. For the soft wheat,
seeds of segregating populations (ca.2000 F2, F3, F4 derived from crosses conducted
at ICARDA using ca. 200 different parental lines) were bulked to one Composite Cross
Population (CCP). This soft wheat population was distributed to farmers in Syria,
Morocco, Algeria and Jordan for participatory plant breeding (PPB).

From 2010 to 2014, in the scope of the EU project SOLIBAM (www.solibam.eu) with
ICARDA as one project partner, the ICARDA barley, sort and durum wheat CCPs have
been introduced to Italy, where they have been grown and further developed on two
organic farms, one in Tuscany and one in Sicily, and gradually distributed to different
regions of the country (Petitti, 2021). Rete Semi Rurali (RSR) notified these populations
to the Ministry of Agriculture in 2016, as part of the temporary experiment on
marketing of cereal populations (2014/150/EU) and is managing the seed certification
and liaisons with CREA-DC (the Italian Seed certification division). The populations

2Originally it was planned to use the collected data using MCA to perform a probabilistic cost-
benefit analysis to simulate the potential future benefits assuming an upscaling of the case
studies' production area. Probabilistic cost-benefit analysis takes into account uncertainty, for
example of yield or market prices, by encoding these variables as probability distributions (as
opposed to deterministic cost-benefit analysis). Probabilistic cost-benefit analysis can be used
to make forecasts of decision/ investment outcomes without precise numbers, as long as
probability distributions — describing the range and probability of possible values - can be
estimated. In the two cases selected for this study it was not possible for participants to give
a detailed estimate neither for the current market size (in terms of total number of farms or
total area harvested) nor for probability distributions of relevant parameters like yield or
market price. Therefore, it was not possible to perform the upscaling probabilistic cost-benefit
analysis.
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have been officially named "FURAT", which is the Arabic word for the Euphrates river
of the Fertile Crescent, where these cereals were first domesticated, as a reminder of
their origin (Ceccarelli, 2023; personal communication). Currently, two different
populations originating from the FURAT soft wheat population are notified in Italy,
FURAT tenero Floriddia popolazione and FURAT tenero Li Rosi popolazione. They have
been grown since 2010 in Tuscany and Sicily, respectively, and have adapted to the
location so much, that they evolved in two different sub-populations as described by
Bocci et al. (2020). Rosario Floriddia and Giuseppe Li Rosi are two of the farmers that
received the seed from Salvatore Ceccarelli in 2010. Their farms are the only seed
multiplying companies registered to sell the seed of the FURAT soft wheat population.
In 2022, FURAT tenero Floriddia popolazione was grown for seed production on 12.67
ha and FURAT tenero Li Rosi popolazione on 9.91 ha. In 2023, it is expected that they
will be grown on 16.62 ha and 10 ha for seed production, respectively. The amount of
ha for seed production of all notified populations in Italy accounts for 88.9 ha in 2023
(internal data from CREA-DC, 2023). It is important to note that, whilst the European
Commission’s temporary experiment on cereal population ended February 2021
(2018/15199/EU), the Italian Ministry of Agriculture issued in 2022 a decree allowing
farmers and seed companies to continue the production and marketing of the
populations already notified, until the provisions for OHM of the new organic
regulation (EU 2018/848) and delegated acts (EU 2021/1189) are officially adopted
and implemented.

To evaluate the benefits and costs of OHM cultivars at different levels of the value
chain in Europe, we chose the organic wheat population FURAT tenero Floriddia
popolazione as focus case (Figure 1,Figure 2). FURAT is commercially cultivated in the
region of Tuscany and used for bread, beer, and pasta, amongst other products.
Benefits and costs were evaluated in relation to the use of organically multiplied
uniform lines (= baseline) in the context of organic farming.

Whenever in the following chapters the population FURAT is mentioned, it refers to
this particular cultivar. Rosario Floriddia is the organic farmer multiplying the seed of
this population and his farm is registered as official seed multiplying company for this
cultivar. In the region of Tuscany, there are several organic farmers, who bought seed
from his company and are now growing the population. They are usually saving the
seed on farm and managing the genetic diversity themselves. Most farmers are either
processing and selling the products from FURAT on farm or working together with
artisan food transformers close-by, often in a rural context. As a result, there is not
one single large value chain, but there are several small, local ones. RSR is providing
a network where they can exchange experiences and supports them with issues that
cannot be solved by a single farmer or processor, such as adopting an open-source
seed pledge for FURAT seed, creating a narrative for FURAT products’ lables, or
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conducting research projects investigating FURAT and the corresponding value chains
in a scientific way. There is an ongoing exchange between stakeholders of the FURAT
value chains and the experts working at RSR, therefore stakeholders also have an

influence on what is been put on the agenda of RSR.

Figure 1: "FURAT tenero Floriddia popolazione” field for organic seed production on the farm of Rosario
Floriddia in Peccioli, Tuscany, Italy (Photo: Marlene Sander, June 2023).
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Figure 2: Plants of "FURAT tenero Floriddia popolazione” in a field for organic seed production on the
farm of Rosario Floriddia in Peccioli, Tuscany, Italy . Phenotypic differences between single plants within

the cultivar can be clearly seen. (Photo: Marlene Sander, June 2023)

3.2.2 Case-specific methodology for the selection and evaluation of indicators

Literature about highly genetically diverse wheat populations and organic
heterogeneous material (OHM) exists, nevertheless it mainly focuses on the agronomic
aspects. This is the reason why a comprehensive, qualitative pre-study was necessary

i LiveSeeding D6.1 - Benefits of Organic Breeding 17



4] Live D6.1 - Benefits of Organic Breeding

for the case study of OHM to identify the potential benefits and costs of OHM as
compared to uniform lines. In this qualitative pre-study we interviewed a total of 17
experts, 11 of which are involved in the FURAT value chain as breeder, seed multiplier,
farmer, or processor. These interviewees were recruited by Rete Semi Rurali (RSR).
Many of the experts within the value chain are have multiple roles in the value chain,
some even have their own value chain, meaning they are breeders, seed suppliers,
farmers, processors and researchers at the same time. The other 6 interviewed experts
are part of relevant research groups or companies from all over Europe working with
OHM. To obtain a differentiated picture on OHM, these 6 experts were chosen to cover
the entire spectrum of opinions about OHM, including some more critical voices. 7ab/e
7 lists the interviewed experts, including their profession and affiliation.

Table 1: List of interviewed experts (indicated in the Table as “E’), including their profession and
affiliation for the FURAT case.

{») Profession Association/company
E1 Breeder, researcher Network for local varieties
E2 Breeder, researcher Network for local varieties
E3 Researcher Retired, former professor
E4 Breeder, seed producer, farmer, Own farm
processor, researcher
E5 Seed certifier Italian seed certification authority
E6 Seed producer Seed company
E7 Farmer, processor Own farm
E8 Farmer, processor Own farm
E9 Farmer, processor Own farm
E10 Processor (baker) Own bakery
E11 Breeder, researcher Retired, former professor
E12 Researcher University
E13 Researcher University
E14 Breeder, researcher Organic breeding company
E15 Researcher Research institute
E16 Breeder Retired, organic breeding company
E17 Researcher Authority

The expert interviews were semi-structured and conducted based on the following
guideline (see 7able 2).
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Table 2: Interview guideline FURAT wheat case

Interview section \ Content

Goal of Liveseeding
Fundamental research question of the current study: What

1 .
Introduction are the benefits of using OHM cultivars? What are the
conditions under which OHM performs the best?
Profession
5 Profiling Institution/Company/Farm

(Questions 1-8) Personal background in that field
Description of the associated value chain

Stakeholders Attitude of interview participant towards organic breeding

. and OHM
3 | attitude : . .
. Traits that are considered to be important for wheat
(Questions 9-11) .
cultivars

Experience with e Breeding process
4 FURAT/ OHM e Advantages and disadvantages

cultivars e Overall performance

(Questions 12-19) e Ideas for improvement

Opportunities
5 and threats
(Questions 20-25)

External factors that could influence the adoption of OHM
cultivars (positive or negative influence)

Next steps

6 | Closure . :
Other factors that participants would want to mention

The questionnaire was adapted for breeders, seed producers, farmers, processors,
researchers and members of an authority. It is important to state that if a person had
different professions, they were asked to answer the questions from the perspective
of each profession individually. The complete questionnaire which was used for
farmers can be found in the

In a second stage the identified benefits and costs of OHM were quantified, using
FURAT as an example. This was done through a stakeholder workshop, which included
breeders, seed multipliers, farmers, and processors (mainly millers and bakers) from
the ‘Cereali Resilienti 3.0° EIP-Agri Operative Group and network. Participants were
recruited by Rete Semi Rurali. The workshop was held at the headquarters of Rete
Semi Rurali in Scandicci on May 24%" 2024. There were 8 breeders and seed producers,
7 farmers, and 5 processors. Importantly, some of the participants had also been
interviewed as experts in the pre-study.

The workshop was structured described in 7ab/e 3.
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Table 3: Structure workshop FURAT indicator evaluation (24 May 2024)

FURAT value chain workshop sections

Welcome and introduction (20min)
Group work (2 hours)

e Exercise on the motivation to be part of the FURAT value chain (25 min)

e Evaluation of costs and benefits — “Is OHM wheat (Furat) a good alternative to other
more homogeneous wheat cultivars (like pure lines or old varieties/ landraces) used
in the network?” (90min)

e Introduction (5 min)

e Individual evaluation of indicators (25 min)

e Selection of 5 indicators most difficult to evauluate and selection of 5 indicators
most important

e Discussion of most difficult indicators (20 min)

e Discussion of most important indicators (30 min)

Plenary (45 min)
Presentation of results and discussion (45min)

For the group work, participants were split into 3 groups: (i) breeders and seed
multipliers; (ii) farmers; and (iii) processors. Each group evaluated only a subset of the
total list of indicators:

e Group of breeders and seed producers: Indicators related to the breeding, seed
production, and value chain/society levels;

e Group of farmers: Indicators related to the on-farm management, productivity,
and value chain/society levels;

e Group of processors: Indicators related to the processing and value
chain/society levels.

As a first warm-up exercise, participants were asked to complete three sentences with
their own words:

e "I enjoy being part of the FURAT value chain as a breeder/ seed multiplier/
farmer/ processor/ consumer/ citizen, because...”. (= intrinsic motivation)

e "I benefit from being part of the FURAT value chain as a breeder/ seed
multiplier/ farmer/ processor/ consumer/ citizen, because..”. (= extrinsic
motivation)

e "OHM wheat like FURAT will become more relevant in the organic sector,
because or if...". (= enablers)

The aim of the exercise was specified as follows: “The aim of this exercise is to identify
the factors that motivate the use of OHM wheat, specifically FURAT". In a second step,
participants had about 25min time to individually evaluate the indicators provided to
them on a sheet of paper. The aim of this exercise was specified as follows: "We
developed a set of indicators to evaluate the costs and benefits of OHM wheat and
want to apply it now to FURAT, to answer the question ‘If OHM wheat (FURAT) is a
good alternative to other more uniform wheat cultivars (pure lines, old varieties,

I

landraces) used in the network'.
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After the individual evaluation, each participant received five red and five green sticky
dots to mark the indicators they perceived most difficult (red dots) and the indicators
they perceived most important (green dots) to answer the question: “Is OHM a good
alternative to more uniform wheat cultivars (pure lines, old varieties, landraces)
used in the network?” . The moderator then identified the indicators with the highest
number of red and green sticky dots and tried to obtain a ‘consensus value’ for these
indicators. After the group work, all participants gathered and each group facilitator
presented the results of the group work, focusing on the evaluation of most difficult
and most important indicators, answering the question if OHM wheat, and FURAT
specifically, is a good alternative to other more homogeneous wheat cultivars used in
the network. Due to the small number of processors, a second session with processors
was organized by Rete Semi Rurali one week later on June 7" in Peccioli (Italy) with
actors from the Cereali Resilienti Network. The session was attended by a total of 15
participants.

In the results section we will use the term ‘experts’ to refer to the participants of the
expert interviews (qualitative pre-study) and the term ‘stakeholders’ to refer to the
participants of the workshop.

3.2.3 Results of the explorative expert interviews

The expert interviews resulted in a list of potential and/or perceived benefits and costs
of using OHM cultivars in wheat cultivation (see 7ab/e 4 and Table 5).

Table 4: Potential (perceived) benefits of using OHM cultivars in wheat cultivation.

Stakeholder Potential benefits of OHM cultivars as of expert

interviews
Breeders Breeding activities strongly embeded in the value chain
Seed sovereignty (possibility to produce own seed), farmers
are owners of seed
Independency from the global seed and wheat market
Suitable approach for farmer and community involvement in
development and mainataince of the cultivar (Participatory
. Farmers Plant Breeding)

Social/ Community building, connecting, stronger collaboration

well- along the value chain

being Unigue seed and possibility to create a "farm cultivar”
Collaborative innovation (including social innovation,
beyond simple technical innovation)

Processors/ Very good taste
consumers Good nutritional value
Digestibility of products (bread)
Society Diversity of diets and taste
Seed as common good, no patents, no IPR
Lower breeding costs
(9] L'VG D6.1 - Benefits of Organic Breeding 21



Breeders

Quick improvement through adaptation

Economic

Farmers

Yield stability

Quality stability

Good disease resistance

Adaptation to the growing location over the years

Comparable weed competitive ability

Higher nutrient use efficiency and water use efficiency

Baking quality for artisanal baking

Gluten quality for artisanal baking

Long shelf life of products (bread)

Farmers

Genetic diversity within the cultivar

Buffer effect against external stress, e.g. extreme climatic
situations

Facilitate organic cereal cultivation without the use of
syntetic fertilisers and pesticides

Positive influence on soil health

Ecological

Society

Dynamic management of genetic diversity thorugh
cultivation and use

A support to adaptation of agriculture to climate change
(Higher genetic diversity and therefore better adaptability)

No GMO and NGTs

Seeds as common good

Cultivar is bred in the same region, where it is cultivated

Table 5: Potential (perceived) costs of using OHM cultivars in wheat cultivation.

Stakeholder

Potential benefits of OHM cultivars as of expert

Social/

Breeders

interviews

Traceability management

well-

being

Farmers

High responsibility

Requires high effort from stakeholders

Very knowledge intensive for stakeholders

Economic

Farmers

Specific value chain is needed

Risk of losing the adapted seed ( if there is no back up
storage)

Populations are usually not made for maximized performance
(concerning yield and quality)

Seedborne disease management

Seed conservation and maintenance

Seed supply and limited choice of populations on the market

Ecological

Farmers

Risk of losing genetic diversity within the population because
of strong adaptation to single location

3.2.4 List of indicators and statements

The list of indicators and statements which was developed based on the findings from

the expert interviews and assessed in a participatory workshop with value chain actors

can be found in

H Live

D6.1 - Benefits of Organic Breeding
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For the assessment of indicators, we either used a specific parameter — if available and
feasible for participants to assess — or a 9-point-Likert scale. If it was considered
feasible for participants to assess FURAT relative to more uniform lines, a relative scale
was used, if not, an absolute scale was used:

. Scale to compare Furat to a uniform line (relative scale): 1 = much lower than a pure
line; 3 = lower than a pure line; 5 = the same; 7 = higher than a pure line; 9 = much
higher than a pure line

. Scale to rate Furat (absolute scale): 1 = very bad, 3 = bad, 5 = average, 7 = good, 9 =
very good

For the assessment of statements, the following 9-point-Likert scale was used:

. Scale of agreement to a specific statement: 1 = do not agree at all, 3 = do not agree,
5 = average, 7 = agree, 9 = fully agree, 88 = it depends, 99 = don't know

Initially it was planned to use a modern wheat variety as a comparison. However,
during the interviews and the definitions of questions and indicators, it became clear
that modern varieties were totally unsuitable for cultivation in the marginal/hilly
organic environments of the majority of the farms participating in the workshops.
Modern wheat varieties are characterized by a reduced plant height, which gets even
shorter without chemical fertilizers, rendering their weed suppression ability almost
non-existent under organic conditions. Therefore, participant were asked to think, as
a term of comparison, to an old or local variety of tall size, that they would normally
grow (e.g. Verna). Such varieties have low to moderate yields but exhibit good quality
traits (flavour, gluten type) and are particularly appreciated by consumers. For this
reason, a comparison between OHM and cutting-edge modern varieties could not be
established here and would require a different type of study or more complex market
analysis.

3.2.5 Evaluation of indicators and statements

We first present the financial benefits and costs that arise in the FURAT value chain
and then list the advantages and disadvantages of OHM as compared to uniform lines
in the context of organic farming which were identified in the interviews with experts
and value chain actors.

3.2.5.1 Financial benefits and costs in the FURAT value chain

The financial benefits and costs presented in 7ab/e 6, apply for the following scenario:
An organic, local value chain including all stakeholders: Breeder, seed producer,
farmer, and processor of an OHM cultivar, e.g. FURAT. The time span is one year.
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Table 6: Financial benefits and costs in the bread wheat FURAT value chain in Toscany (Italy) assessed
in 2024

Indicator Parameter Min Max
Breeding

Breeding duration years 5 10
Breeding costs EUR/variety Much lower than for pure lines?

Seed production

Certified seed needed dT/ha 1.3 3
per ha
Certified seed dT/ha 20 40

produced per ha

Average amount of dT/year 60 300
certified OHM seed
sold in the last 5 years

Average demand of dT/year 50 300
certified OHM seed in
the last 5 years

Selling price for €/dT 140 180
certified OHM seed

Income (seed sales) €/year 8400 54'000
Area needed to store m?/dT 0.2 0.5
seed

Costs to store seed €/dT 0.015 3.00
Labor input for seed h/dT 0.10 0.25
cleaning

Cultivation

Amount of seed dT/ha 1.5 3
needed for wheat

cultivation

3 A standard quantification of the breeding cost for the development of an OHM is not
possible because it depends very much on the breeding approach used (CCP, dynamic mix,
farmer’s selection), the number of parentals and the access to the start material. In particular
for FURAT the possibility to access in the context of a research project the segregating
material from crossings done by ICARDA and provided for free for the initiation of the
population cannot be quantified.
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Amount of seed saved | dT/year 4 60

on farm
Yield potential dT/ha 25 42
Yield compared to the | % 75 120

location's yield
potential® over the last

5 years

Yield range over the dT/ha 10 35
last 5 years

Yield suitable for % 70 100

human consumption in

the last 5 years

Grain: Selling price €/kg 0.60 0.75

Income (grain sales) €/ha 420 (70%)/ 600 (100%) | 1'225 (70%)/ 2'625
(100%)

Processing

Flour: selling price €/kg 1.40 3.00

Bread: selling price €/kg 5.00 8.90

3.2.5.2 Advantages and disadvantages of using OHM cultivars in wheat
production

Breeding and seed production level

The use of OHM cultivars strengthens the cooperation along the
value chain, which is an advantage that was frequently mentioned during the expert
interviews and on which most participants of the workshop agreed. Specifically for
breeders, it is a way to actively embed their activities into the value chain and work
collaboratively with the seed producers and farmers. Many breeders that are working
with OHM cultivars see that as a major positive aspect, which emerged also from the
listed intrinsic motivations to be part of FURAT value chain during the workshop.

The development of OHM allows farmers to be directly involved in
breeding (development of OHM is a suitable approach for participatory plant

4Yield potential refers to the yield under optimal growing conditions.
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breeding). Additionally, OHM breeding is very flexible and allows to use different
strategies (composite crosses, dynamic mixtures, farmers' selections®) according to
resource availability and type of actors involved as breeders/developers.

Concerning the breeding of OHM cultivars using a Composite Cross approach (to
which FURAT belongs), two main philosophies emerged from the workshop. The first
one aims for as much genetic diversity within one population as possible. This
approach was followed when breeding the population FURAT by pooling together a
large genetic base from the segregating material from a large number of crossings by
ICARDA (see case study description). The proponents of this philosophy support the
idea that natural selection will favour the best suiting plants for the location where
the cultivar is grown and that the diversity only has to be managed to a certain extent
in order to support natural selection. The proponents of the second philosophy think
that it is more efficient to select the parental lines carefully in order to include specific
traits in the population. They argue that natural selection favours plants with the
hightest fitness (i.e. producing the highest number of seeds), but is blind towards
quality traits, which are crucial for a successful value chain. Therefore, these traits have
to be controlled by breeders from the eary stages of selection.

The stakeholders that took part in the workshop confirmed that breeding an OHM
cultivar can actively involve selection by breeders and farmers beside relying on
natural selection in different environments.

The balance between pre-breeding efforts, participatory breeding activities and
evolutionary breeding approach can be flexibly adjusted according to resources and
facilities available. The OHM development concept allows for the possibility for very
cheap approaches fully farmers-led in case of limited resources and more complex
approaches using at best pre-breeding efforts when collaborations and more
resources can be mobilised.

The development and use of OHM allows for the setting up of new, farmer-led seed
production micro-enterprices that allow to diversify the seed offer for the
farmers. This advantage emerged strongly in the discussion about intrinsic and
extrinsic motivations for being part of the FURAT value chain. It is especially important
in the context of rural areas, where building up local, small value chains is often the
only way to create a source of income, to improve the overall economy of the region
and prevent the abandonment of rural areas.

> For background information on OHM development approaches see Costanzo et al. (2019)
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Disadvantage 1: From the perspective of the conventional plant breeding system, one
challenge of breeding OHM cultivars and providing their seed is the lack of funding
for organic breeding, including dedicated financing models for OHM
develpment, since intellectual property rights do not apply to this type of
cultivar. What is a clear advantage for farmers (the possibility to produce farmer
saved seed independent from the species and the amount, and the possibility to be
directly involved in breeding, see and ) and society
(preservation of seeds as common good) can pose a challenge for breeders and
multipliers as their work has to be financed and recognized in a different way. The
experts support the critical view on the conventional system of financing breeding
programmes, however they have had to put effort in building a new system which is
independent from IPRs and royalties. This is the reason why it is important to embed
the breeding activities in the value chain, as described in . In fact,
discussions during the workshop showed that the breeders and seed producers
already working with OHM cultivars mostly agreed on the absence of IPRs to be
a positive aspect, nevertheless during the expert interviews the issue was raised as a
challenge for breeders being used to the conventional breeding system.

Disadvantage 2: Until now, there are only few seed producers for OHM seed and the
work of breeders and multipliers is based on trust. As discussions during the workshop
showed, stakeholders doubt the ongoing of this trustful relationship once the value
chains of populations get bigger and more stakeholders are involved. In relation to
that, they pointed out the risk of misappropriation of seed of populations and
difficulties regarding quality ensurance, which can harm the reputation of OHM or of
breeding companies. If the number of breeders and seed producers increases,
traceability will be an issue that needs to be addressed to avoid that concerns
about seed misappropriation and loss of quality will materialize. For instance, the
current basic notification system for OHM needs to be improved and actually
implemented in Italy. The organic regulation in which OHM is specifically allowed,
came into force in January 2022, but in many European countries a national procedure
for the notification of OHM cultivars is lacking®.

® An inventory of all notified organic heterogeneous materials (OHM) in the EU is available
online https://www.geves.fr/variety-seed-expertise/organic-agriculture/organic-
heterogeneous-material/ and candidate OHM for case studies and field trials are listed and
regularly updated by LiveSeeding WP2 project team.

Project partners in several EU Member States have been involved in the implementation of
the notification procedure as well as the risk based post-marketing seed quality controls for
OHM in their respective countries. Liveseeding WP3 team is developing OHMTrack a digital
traceability tool, at the moment in testing phase by the partners (https://ohmtrack.aedit.it)
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Farm level

One major advantage of using OHM cultivars for farmers is seed
sovereignty. Saving seed from growing season to growing season on farm in
order to adapt the cultivar to their specific location is one of the main strengths
of OHM, according to the expert interviews. This was confirmed by the workshop
participants. The farmers agreed upon the fact that the absence of IPR is an advantage:
from 7 workshop participants, 5 answered with a score of 7 or 9, one with a 5 and one
said it depends. Within the group of breeders and seed producers, there were some
critical views. 5 of them answered with a score of 7 and 9, meaning they agree on the
absence being an advantage, one with a score of 5 (no opinion in one of the irections)
and one gave a score of 3, meaning to disagree. However, it should also be mentioned
that for small farmers, IPR does not apply for farm-saved cereal seed (1768/95/EU Art.
7). Therefore, for farmers falling under this threshold this advantage is more perceived
than real for the specific case of wheat and small scale farms. The opinion expressed
can also be interpreted as a general agreement towards the advantage for farmers of

IPR free material which allow for farm saved seeds independently of crop and amount.

Another advantage of using OHM cultivars from the perspective of

farmers is their independence from the global market. A total of 4 out of 6 farmers
perceived themselves to be very independent of the global wheat market, incl. big
seed companies, when using OHM cultivars. One perceived the independence to be
high, and one more farmer perceived to be not independent at all. Here it should be
noted that the independence from the global market, being wheat a commodity, can
be intended both from the global seed market and the grain market (price and
standard value chains). The possibility to sell and use the grain in value chains
independent from the global market arised as very important in the discussions
related to the extrinsic motivations to be part of FURAT value chain. This is because it
is very difficult to value the overall sustainability commitment of the farmers involved
in FURAT cultivation within the frame of the global market (e.g. if those farmers would
sell their produce as commodity).
What comes with the independence is the responsibility. It was reported by the
experts, that it can be challenging for farmers to be responsible for the
maintenance of the cultivar and the seed production on top of the standard duties
of farming. Many farmers also process the raw material on-farm, which comes with
even more responsibility and workload. During the workshop, 5 out of 6 farmers stated
to have a higher workload with cultivating OHM cultivars, one farmer perceived the
workload with OHM cultivars as average for cereal farming.
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The responsibility goes hand in hand with the required knowledge, a
further point which was mentioned in the expert interviews. In the workshop, 4 out of
7 farmers agreed that more knowledge is needed when cultivating OHM cultivars
compared to pure lines, 3 said that the required knowledge is average. The possibility
to gain that knowledge and therefore take over responsibility is seen as a positive
factor by the actors along the value chain. However, this can also be a bottleneck for
upscaling OHM, which has to be taken into account when aiming to expand the use
of OHM.

The benefit which was mentioned the most during the expert interviews,

was the yield stability over time. According to the experts, yield stability is important
for farmers in order to have a high level of certainty about their harvest and therefore
their income. Nevertheless, the yields recorded over the last 5 years by the workshop
participants could not confirm this perceived yield stability. The reported yields
ranged from a minimum of 10 dT/ha to a maximum of 35 dT/ha. During the discussion,
farmers agreed on these values, and set a realistic average value of 28 dT/ha. It has to
be taken into consideration that many farms have started growing FURAT from a
relatively short time, and they are often in marginal lands which are not best suited
for high-yield wheat production. Considering these conditions, the yield values
reported are quite acceptable, even though they might seem lower than the the
Tuscany official average yields of 34,9 (2018), 34,7 (2019), 38,2 (2020) and 35,2 (2021)
dT/h. Unfortunately these data refer to conventional soft wheat production and no
official statistics is available for organic production. An estimation based on expert-
knowledge within RSR team would suggest a range from 20-25dT/ha in marginal lands
to 35-40dT/ha for fertile lands under organic growing conditions.
The two workshop participants that are both cultivating the population and producing
certified seeds, reported that FURAT started with lower yield in their farm and that the
yield increased over the years, maintaining a high stability from year to year. In their
farms, a higher stability over time greater than more uniform cultivars (usually
landraces in their case) was observed. However, the high inter-annual climatic
variability and the extreme drought of 2023 make it difficult to present yield stability
analysis without correlations to meteorological data, which was not possible in this
study. Several expert interview participants pointed out, that also pure lines,
organically bred or not, can be bred for stability over different regions (wide
adaptation). This consideration shows how the approach on dealing with Genotype X
Environment interaction can be different, with “conventional” breeding focusing
rather on wide adaptation (GXE minimization) and OHM breeding trying to make use
of GxE interaction aiming at local adaptation and stability across time, within each
locally-adapted (sub)population.
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Additionally, when growing populations, there seems to be at least a minimum yield
that a farmer can count on, especially when cultivating in marginal areas or in case of

extreme stressors (see ).

Due to populations’ genetic diversity, some plants within a population
are always more adapted to specific conditions. Thus, each year some plants can
produce more efficiently within the conditions of that particular year, ensuring that
even during extreme conditions there can be a minimum yield. According to the
experts, populations are also described to have a buffering effect against extreme
conditions, that are getting more frequent and severe due to climate change. This
resilience to extreme climatic conditions can be considered similar to a risk insurance
for the farmer. The workshop participants confirmed that the buffering effect is much
higher for OHM than for pure lines. On a scale from 1-9 (1=buffering effect much
lower than of a pure line to 9=buffering effect much higher than of a pure line) 5 of 6
farmers and all 8 breeders gave a score of 7 or 9. On top of that, 3 farmers and 6
breeders/seed producers evaluated this indicator to be particularly important. The
discussion amongst the farmers resulted in an overall score of 7 for the buffering
effect. This is described to be higher than for pure lines, although we couldn’t assess
exact quantification on that.

Whereas disease resistance was mentioned in the expert interviews to
be an advantage of OHM cultivars in general, workshop participants were divided in
this respect when looking at the specific case of FURAT: Some indicated that the
disease resistance is worse than in a pure line, some others experienced a better
disease resistance of OHM cultivars compared to pure lines. Overall, this indicator was
ranked to be important by the interview participants. In our evaluation activity it was
not possible to discuss in detail the resistance to each major common wheat disease.
Nevertheless, good seed cleaning, conservation and management of the population
was mentioned to be crucial to avoid seedborne diseases, which are of highest
importance in organic farming because fungicide seed coating is not used.

Both nutrient use efficiency and water use efficiency were
perceived as a positive characteristic in the expert interviews and were rated by
workshop participants to be good, with 4 of 6 farmers answering with a score of 7
(=good) and two farmers rating the nutrient use efficiency as average. The common
value the farmers agreed on for both, nutrient use efficiency and and water use
efficiency, was a score of 7.
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Another positive factor mentioned was the positive influence on the
soil, that can come from the genetic diversity of plants within populations. According
to one expert, the genetic diversity of populations has an influence on the diversity of
microorganisms in the soil, which can relate to a better soil quality. Influence on the
soil was not assessed in this workshop but plant-soil microbiome interactions are
currently being studied in some of the farmers’ field by the TRIBIOME

(www.tribiome.eu) project.

The local adaptation is one major benefit of OHM and can be seen
as one of the most important arguments to grow an OHM cultivar instead of a more
uniform cultivar. The ability of populations to evolve and adapt to the location where
they are grown, was described in several expert interviews. The time needed for the
adaptation cannot be defined easily, it depends on the environment and the level of
natural selection connected to the geographical area and the growing conditions. The
more extreme/stressful they are, the faster the adaptation is proceeding. According
to experts, this is the case for both populations that are bred for the highest possible
genetic diversity and populations that are bred for specific traits. The process of
specific adaptation can lead to a quick improvement of the agronomic performance
of the cultivar, without the necessity of a breeding programme for that particular
location/environment. In the workshop, 5 of 6 farmers rated the local adaption to be
higher than for pure lines, one said it is equal. The commonly agreed score was 7. 7
out of 8 breeders/seed producers rated the local adaptation with a 9, meaning much
higher than for pure lines, one breeder/seed producer gave a score of 7, meaning still
higher than a pure line. Even though the local adaptation process tends to reduce the
level of genetic diversity within the cultivar in a particular farm, the overall diversity
of the population is mantained when considering all the farms that use an OHM
cultivar as part of the same system.

: As important as yield and yield stability is quality for human
consumption, and with it quality stability of the grain. Usually, reaching the
desired quality is a big challenge in organic cereal farming. Concerning populations,
there seems to be divergent opinions: some of the experts reported a lack of quality
stability, whilst others mentioned the quality and its stability as a positive factor. One
expert even talked about a declining quality over the years. Consequently, one expert
who is a researcher suggested to study the traits influencing the grain quality of wheat
populations, in order to find strategies and practices to maintain these traits over
time. From the perception of some experts, the stability of quality should be
considered an advantage only if the population was bred for this trait. The ratings
from the workshop participants for typical measures for quality as gluten content and
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protein content differed as well (between 1 = very low compared to a pure line and 7
= high compared to a pure line for the protein content and gluten content of OHM
grain), reflecting the heterogeneous experience with quality of OHM cultivars. The
value that the participants agreed on during the discussion was 7 for both measures.
Here it should be considered that the evaluation of quality can change according to
the interpretation of what “quality” means, with possible differences between quality
standards (e.g. gluten typology and quantity) necessary for "conventional” value
chains (e.g. industrial scale bread production) and “independent/alternative” ones
(e.g. type of gluten that can be considered satisfying in artisal bread making). The
quality stability was not assessed during the workshop.

Disadvantage 5: The handling of OHM cultivars on-farm may be challenging for
farmers. In some seasons / regions drying the grain before storage might be needed
compared to a pure line, because of the genetic diversity not all plants are dry enough
at the moment of harvest. This disadvantage was discussed in the workshop rather as
potential risk than because of an actual problem in the cultivation of FURAT. And it
was mentioned more specifically in te context of seed production.

On top of that, the saving of seed on farm can be a challenge and can result in seed
with a lower quality than certified seed according to the experts and workshop
participants.

Disadvantage 6: The interviewed experts stated the main challenge when growing
populations is the seed storage, seed purity and maintenance of OHM. This includes
keeping the seed free from seedborne diseases and contamination from other species,
in the case of bread wheat mainly from durum wheat or barley, as well as storing the
seed in a way that it is protected from other factors harming the seed (such as mold).
In order to prevent the seed from an infection with diseases, a storage with the best
conditions for seed storing is needed, including a dry and cool room which is
protected from external influences. The two main seedborne diseases are smut and
common bunt. Additionally, the maintenance of seed is important and requires a lot
of knowledge. The cleaning often must be done by hand in case of small lots to
eliminate the seed of different species, whilst keeping the diversity of seeds (e.g.
varying sizes) within the population. The more common strategy is conducting
roughing in the seed production field, where plants from different cereal species are
removed. If the seed production and maintenance breeding does not work well, the
risk of losing the adapted seed increases. When there is a year with extreme weather
events, it can happen that the seed on the field is lost. For this purpose, it would be
optimal to always store a part of the seed from the previous year as a safety backup,
so that the adaptation that has occurred over years is not completely lost.
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The weed competitive ability of populations was mentioned by
experts as an agronomic advantage as well. FURAT Floriddia popolazioneis a relatively
tall cultivar, with different plant height layers in the crop stand. Because of this, it is
assumed by the experts to have a similar weed suppressive ability as of a tall landrace
but a better lodging resistance because of the different layers. What was observed in
the field by actors working with populations and pure lines, was that OHM cultivars
are strong in the competition against weeds. However, weed competitive ability was
not assessed in the workshop.

Disadvantages 7: Among the agronomic disadvantages that were mentioned in the
interviews, one related to the occurrence of lodging. For FURAT Floriddia
popolazione the plants are taller than the plants of modern pure lines. If lodging is
higher compared to modern varieties, as explained in some interviews, this can in fact
be the opposite compared to tall landraces, which are often the actual alternative
choice by the farmers of the FURAT value chain. Due to the different layers of plant
height within OHM cultivars, the plants can support and therefore prevent each other
from lodging, as explained by another expert.

Additionally, lodging risk should be always considered together with weed
competitive ability potential in the context of organic farming. The minimization of
the trade off between an weed competitive ability ( ) and lodging
(Disadvantage 7) should be leading the cultivar choice by organic cereal farmers.

Disadvantages 8: The risk to lose the genetic diversity of the population over the
years due to local adaptation and seed cleaning was mentioned. To prevent this,
farmers are supposed to manage the seed in a way that genetic diversity is added
whenever it shows the tendency to disappear. In the workshop, the breeders and seed
producers group discussed in detail this aspect. Opinions were divergent if any
measure should take place at seed cleaning level to avoid to loose diversity in the
population.

One of the breeders mentioned that seed quality should be highest priority, so
diseased/shrunken seeds should be eliminated even if there is risks to eliminate very
small healthy seeds and their associated genotypes. One breeder mentioned that
optical sorting machines should be used to get rid of weed seeds and
diseased/discoloured wheat seeds, even if it can be difficult to deal with the different
colours of the FURAT grain seeds. According to this breeder, the genetic diversity of
the population is maintained at network level. All the seed-lots in the different farms
together maintain the genetic base of the population, but it is normal that in single
farms (for environmental and technical issues) there is shift / selection. This could
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also be interpreted as an of collaborative responsibility in genetic

resources diversity management.

Processing level

The quality itself plays a major role in cereal growing. For bread wheat,
the baking quality is most important. The baking quality of products from FURAT was
described as good by experts. They supported this opinion on the baking quality of
OHM cultivars in general. One important part of the baking quality is the amount of
gluten and the gluten quality. According to the workshop participants, the expected
gluten content in FURAT flour is rather the same or lower than in the more uniform
cultivars that farmers in the network would actually grow in alternative to the OHM.
Another important indicator for the baking quality of wheat is the protein content.
The workshop participants expected the protein content in FURAT flour to be average,
with some processors evaluating it to be higher and some other lower than the more
uniform cultivars that would be cultivated by the farmers in the network.

Another aspect related to the quality is the nutritional value of the
products as a whole. Nutritional value is describing the composition of nutrients
which can be rather fitting the human bodies need or not, and therefore can influence
human health. Several interview participants specified the positive nutrient
composition and therefore a good nutritional value as a benefit of FURAT products.
No data could be evaluated for the nutritional value during the workshop.

The taste of OHM products was described to be very good and
more flavourful than the taste of products from pure lines. The taste also seems to
differ from the taste of products from landraces and old varieties. The processors
explained that it was an important point, since the customers remember the good
taste and stick to OHM bread for that reason. The vast majority of 24 workshop
participants (farmers and processors) confirmed that impression by rating the taste to
be great. Only 2 processors evaluated the taste to be average or not good. The
consensus amongst the workshop participants was a score of 9 for the taste as well.

On top of that, bread from FURAT seems to have a long shelf life.
The individual answers of the participants of the workshop were very diverse. They
indicated a shelf life between 3 and 10 days. They agreed on an average of 5 to 7 days,
when discussing the question in the group. In comparison, according to one interview
participant, the typical bread from industrial production can only be stored for one
day. However, this difference might also derive from the processing method instead

of the cultivar used as raw material.
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Although FURAT is a bread wheat cultivar, to a certain extent it is also
suitable for making pasta or other products like beer, according to the interviewed
experts, pointing out a possible advantage in terms of food products diversification.
Apparently, the diversity within the cultivar results in the grain being diverse as well
and therefore including a part of the grains that have similar qualities to durum wheat
(e.g. vitreous endosperm). The majority of processors who took part in the workshop
agreed on this aspect, although two processors claimed that it was more suitable for
beer than for pasta. The processors also reached a group consensus that FURAT is
very suitable for beer and rather not suitable for pasta.

3.2.6 Discussion

A number of field trials and projects including population/OHM wheat cultivars have
been conducted in Europe, which help to back-up the perceived advantages and
disadvantages emerged from the expert interviews and the evaluation in the workshop
with FURAT tenero Floriddia popolazione value chain stakeholders.

Genetic resources on farm, seeds as common good and related IPR governance
and financing models debate

Conservation of genetic diversity directly embedded in normal farming activities
(through the cultivation of OHM) and collaborative innovation (including social
innovation, beyond simple technical innovation) emerged as key benefits in the FURAT
case. This allows the mainstream separation of the seed system from the food system
to be reconciled through the development of connected, though independent, value
chains around OHM. Working in a network with the facilitation of RSR allowed the
FURAT value chain actors to create a common open-source seed pledge for FURAT
seed and a narrative for FURAT products’ lables.

Independency and participation were perceived also the as positive aspects by farmers
involved in the INSUSFAR project in Germany (Burwitz, 2019). In line with the experts
of FURAT, those farmers mentioned as well as the possibility to identify themselves
with populations and the fact that they fight against seed monopolies.

Breeders involved in INSUSFAR saw OHM as a good possibility to contribute to the
preservation and development of genetic resources for breeding and society as
positive factors, but also saw, financing OHM breeding programmes, laws and how to
implement them as challenges (Burwitz, 2019). These finding are in line with the
opinions of the participants of the interview and workshop participants in the FURAT
study. The importance of collective action within networks such as the one around
FURAT was also highlighted in a study by Mazé et al. (2021) looking at analytical and
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theoretical foundations of the study of knowledge commons, connected with agrarian
commons such as seed. The thought of a network, with sharing seed as well as
knowledge and thus being mostly independent from the world market was mentioned
as major motivation for the stakeholders of the value chain around FURAT.

The fact that, from January 2022, OHM can be officially marketed on the basis of a
notification and without PVP, led to a regular discussion in the expert interviews and
the stakeholder workshop about IPR, in particular PVP and related royalties for seed
production in the financing of organic breeding programmes, even though this is a
relevant issue not only for OHM but for organic plant breeding in general.

While the european organic breeding sector is clearly against the use of patents
because it blocks the use of genetic material for futher breeding as well as for free
access to farmers and society, the discussion about Plant Variety Protection is
multifaceted. Some interviewed experts and a minority of breeders taking part in the
workshop expressed their perception of the absence of IPRs and royalties in OHM
breeding to be a disadvantage for them. Royalties are sometimes used in the organic
breeding sector, but are discussed within the same (Kotschi & Wirz, 2015). They usually
only make up for around 10% of the financing of organic breeding (Kotschi et al.,
2022), making clear that this perceived disadvantage doesn’t necessarily have to be a
barrier for the uptake of the use of OHM cultivars. Other strategies that are currently
used to finance organic plant breeding programmes are public funding, private
funding through foundations, open-source seed licences or pledges, value chain
collaborations, and levies (Kotschi & Wirz, 2015; Lazzaro et al., 2023). The goal is an
independent organic breeding sector in order to provide enough seeds of cultivars
bred in organic farming until the derogations are going to phase out in 2036. FURAT
value chain stakeholders are engaged in contributing to this aim as the development
and use of OHM allows for the setting up of new, farmer-led seed production micro-
enterprices that allow to diversify the organic seed offer.

Yield stability and resilience under stressful environmental conditions

One advantage very frequently mentioned during the expert interviews is the stability
in yield and quality of wheat populations over time, within a growing site once
adaptation took place.

The perceived benefit of yield stability over time in organic conditions is consistent
with the findings of Bocci et al. (2020). The results of the study comparing populations,
landraces, mixtures and modern varieties under organic conditions in Italy concluded
that the heterogeneous populations yielded the same or better than the modern and
more uniform cultivars. In addition, farmers’ selection can help to further improve the
performance of heterogeneous populations (Bocci et al., 2020). The authors conclude
“that evolutionary populations are able to gradually evolve, adapting to each
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environment in which their seed is multiplied, reaching high and stable yield levels
thus ensuring income to farmers, both as seed and as grain” (Bocci et al., 2020, p. 1).
Although many interview participants mentioned yield stability as a particular benefit
of OHM cultivars in accordance with the cited study results, the values given by the
farmers in the workshop could not confirm that benefit. This might be because many
farmers are not very experienced yet with growing OHM, and the cultivar could not
adapt yet to the growing locations. On top of that, many of the participating farmers
are cultivating FURAT in marginal areas, usually not particularly suitable for wheat
production. Furthermore, the high inter-annual climatic variability and the extreme
droughts that hit at different levels, different Italian regions over the past 3-4 years,
make it difficult to present yield stability analysis without thourough correlations with
meteorological data. The combination of these factors probably let to the rather big
range of yield mentioned in the results part.

A study by Vollenweider et al. (2020) examined the stability of yield and baking quality
parameters of organic heterogeneous wheat populations in Germany and Switzerland,
including grain yield, wet gluten content, sedimentation value, and protein content.
The study concludes that the two investigated populations displayed a similar yield
potential and baking quality parameters compared to the average of organic inbred
varietes, being all allocated to quality class “E", the highest wheat quality class in
Germany. In general, the OHM wheat populations showed a higher stability for several
baking quality parameters under the diverse environments and populations tend to
have a higher yield stability compared to inbred varieties. Weedon and Finckh (2019)
compared composite cross populations (CCPs) of wheat from three different genetic
backgrounds with organic inbred varieties for eight to ten years concerning yield
performance and stability under organic and conventional conditions. Under organic
conditions, no significant differences between the heterogeneous CCPs and the
homogenous inbred varieties could be found for yield, whereas under conventional
conditions the inbred varieties yielded significantly higher than the populations
(Weedon & Finckh, 2019). The included CCPs were developed for high yield, i.e., the
parental lines to conduct the crosses were chosen based on their high yield
performance which is generally related to lower baking quality. Another study from
the same authors investigated CCPs for ten years and found out that the genetic
background had a significant impact on the performance of the investigated
populations in the first five years, but not anymore in the last five years. The CCPs
yielded comparably to investigated inbred varieties under organic conditions, but
were out yielded by them under conventional conditions (Weedon & Finckh, 2021). A
study by Baresel et al. (2022) supports the finding that heterogenous CCPs often
perform better than commercial homogeneous inbred varieties with respect to yield
and yield stability under organic conditions. Therefore, these authors concluded that
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the good performance of CCPs is more linked to the high genetic diversity of the
populations rather than to their genetic background/makeup. However, under
conventional conditions the CCPs were outyielded by the conventional inbred varieties
(Baresel et al. 2022).

When looking at populations' performance, the differences between low-input and
high-input systems should be taken into consideration. In a study by Siegmeier et al.
(2019), the CCPs of wheat showed a stable but moderate yield without Nitrogen (N)
fertilization, whereas with N fertilization, only one out of the two heterogeneous
populations outyielded the respective organic inbred varieties. The study points out
the often higher protein content of heterogeneous populations under organic
management, which can lead to a higher market price and therefore to a higher
economic efficiency of populations. The opportunity of higher price for the grain or
the final product was mentioned in our evaluation workshops among the motivation
for own-benefit from being part of the FURAT value chain.

The assumption that populations tend to perform better in low-input systems was also
the base for a study by Hond-Vaccaro et al. (2023), which compared the performance
of a CCP and an organically bred pure line in two temperate agroforestry systems. The
CCP could outperform the pure line concerning yield, but the pure line performed
better with respect to quality. Nevertheless, this study was only conducted in one year,
meaning that the CCP was not adapted to the location at all.

Based on the yield stability and the high protein content, the authors suggest to use
CCPs in case of risk aversion (Siegmeier et al., 2019). This is in line with the opinion of
the interview partners and workshop participants, stating that populations can buffer
the risk for farmers.

Regarding the literature data on yield and quality output and stability, it has to be
mentioned that most of the published studies compare populations and varieties over
a time frame of only two to four years, which is most likely not enough for a full
adaptation to the specific location. However, this trait is the one from which a lot of
benefits result, especially the yield stability and quality stability. Only the studies of
Weedon and Finckh compared the tested CCPs over eight to ten years (Weedon &
Finckh, 2019, 2021), which seem to be suitable time periods to assess the performance
of populations taking into account the local adaptation. In order to assess the local
adaption of CCPs, Weedon et al. (2023) compared the performance of CCPs with
identical genetic background that were grown for 5 years in Germany and in Hungary,
respectively, with those CCPs that were circulated between different European
countries. They found that continuously applying differential selection environments
increased e.g., the number of awned ears of the CCP maintained in Hungary as
adaptation to drought to stripe rust, fit the overall more continental environmental
conditions with colder winters and lower precipitation in Hungary. However, the
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overall similarity of the CCPs based on their origin and cycling history for agronomic
traits indicates a high buffering potential under highly variable and stressful
environmental conditions (Weedon et al. 2023). Thus, heterogeneous populations
provide an interesting alternative to genetically uniform wheat varieties and
contribute at the same time to the conservation of genetic resources for future use.
The results of the available studies on the high buffering capacity of CCPs are in line
with the experiences of the interview experts as well as the workshop participants.

Adaptation to low-input conditions

FURAT was also described to have a good weed competitive ability which makes it
easy for farmers to do farming without any use of herbicide (in accordance with
organic cultivation) and minimizing the need for mechanical weeding. This is linked
to the height of plants, with taller plants usually being better able to compete with
weeds, especially when growing tall in early growing stages. This is the case for all
cereal plants, not only for OHM cultivars. What comes as a disadvantage with tall
plants is the risk of lodging in the field. Landraces are often taller that modern varieties
and more prone to lodging. FURAT has tall plants compared to modern varieties, but
differents layers of heights due to the great diversity within the cultivar. What was
described for wheat mixtures by Lazzaro et al. (2018) can as well be applied for OHM
cultivars: the diversity within the plant and within their heights increases the weed
competitive ability and prevents the cultivar from lodging as the smaller plants
support the taller ones. This can have a substancial influence on the cultivars
performance in the field (Lazzaro et al., 2018). Therefore, FURAT and OHM with similar
makeup in terms of plant height tends to be more vulnerable to lodging than modern
varieties, as mentioned by some experts, but less vulnerable to lodging than landraces
(Bosi et al., 2023).

Local adaptation

A recent study that compared several old varieties and two heterogeneous
populations in two marginal locations in Italy came to the conclusion that the
investigated populations performed well, however, one population showed a better
yield stability than the other. This is probably due to the genetic background.
According to the authors of this study, farmers were particularly interested in
populations for their local adaptation. In marginal areas, this could be an essential
advantage to reach good and stable performance (Bosi et al., 2023). This is in line with
the results of our stakeholder evaluation study, where farmers also ranked the local
adaptation to be one of the most promising arguments for the use of OHM cultivars.
However, Knapp et al. (2020) couldn’t find significant differences when assessing the
genes of 10 generations in 4 locations. The locations differened in management
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practices (organic and conventional). The authors state different possible reasons for
these results: it could be that more generations would be needed to find singinficant
adaptation. Another point discussed by the authors is the suitability of the chosen
genetic markers, assuming that they might not have been suitable to assess a
measurable effect on the genetic composition of the populations. Furthermore, it may
be that the environmental conditions of the study locations were similar, resulting in
all popuhlations adapting to the same conditions, or that the weather fluctuations
overlayed the environmental conditions at the locations.

Buffering capacity

Interestingly, Weedon et al. (2023) came to the conclusion that no matter if
populations are adapted to a location or not, they are able to buffer external stress,
for instance drought stress, as it happened during their experimental phase with a
CCP originating from the UK. They see a great potential in well planned OHM cultivars
to perform stably under stressful conditions (Weedon et al., 2023). This backs up the
experience of FURAT value chain stakeholders in our study that stated that the
buffering effect is much higher for OHM than for uniform lines.

Baking quality

While genetic heterogeneity may be an advantage with respect to stress tolerance and
yield stability, Heiden et al. (2023) wanted to study the performance of CCPs with
respect to baking quality. They tested three CCPs of different genetic background, one
developed in Hungary, one in Germany and the population of this case study, FURAT
Floriddia (referred to Solibam Floriddia) in Germany and Switzerland in comparison to
inbred varieties. They assessed ash content, Zeleny sedimentation volume, Hagberg
falling number, wet gluten content, gluten index, dough rheological properties (by
farinograph and extensograph), baking test (Austrian “Kaisersemmel”), as well as
volume measurements. Although the three CCPs delivered low dough parameters, the
baking test of the German and Hungarian CCPs was satisfying, while So/ibam Floriddia
was disclassified despite its high protein content. Heiden et al. (2023) pointed out that
on one side the CCPs were not adapted to the test locations and the parental material
might not been specifically selected for baking quality, which is certainly true for
FURAT Floriddia which aimed for maximum genetic diversity. The importance of the
genetic background for achieving high quality in differing environments was also
stressed by Baresel et al. (2022). The finding of a poor gluten quality of So/ibam
Floriddia, however, contradicts with the statements of the interview and workshop
participants that work with FURAT, who reported a good gluten quality. This could be
due to the difference in processing the raw material. The participants of the interviews
and workshop in this study are processing the raw material in an artisanal way, and
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explained their own aspiration to adapt their work to the raw material. Certainly, this
is a different approach than in the industry, where the material is supposed to adapt
to the need of the processor. This is in line with the experience by Vindras-Fouillet et
al. (2021) that mention that an adapted bread-making process is needed to enhance
the qualities of population varieties in the conclusion of their study on the sensory
and nutritional quality of nine population varieties resulting from a ten-year
participatory plant-breeding process in France compared to two commercial pure-line

varieties.

Nutrition and health traits

Unfortunately, there is a lack of studies investigating if products from populations are
healthier for consumers than products from pure lines, as stated by many interview
participants working with FURAT. Spaggiari et al. (2022) assessed the nutritional,
chemical and sensory qualities of bread from OHM cultivars compared to conventional
wheat varieties. The results show that the chemical and nutritional values don't differ,
while the sensory qualities are assessed to be very good for the products from
heterogeneous population wheat. Vindras-Fouillet et al. (2021) also report that
differences in gluten tenacity impacted the Maillard reaction, the origin of the bread’s
aroma in their sensory evaluation of bread from wheat populations vs pure lines in
France.

3.2.7 Case study summary

This case study aimed to investigate the benefits and costs of using the wheat
population FURAT for organic wheat cultivation. Where possible, the use of FURAT as
example of possible OHM was compared to the use of uniform lines under the same
conditions. However, the comparison with a single specific type of uniform cultivar
(conventional pure line, oraganically bred pure line, old variety, landrace) was not
possible because of the diversified experiences and baseline for comparisons by
experts and farmers according to the topic/indicator. Expert interviews and a
stakeholder workshop were conducted for the investigation. The following benefits
and costs were found during expert interviews and validaded in a workshop:

Table 7: List of benefits of using OHM perceived by the stakeholders.

Stakeholder Potential benefits of OHM cultivars as of expert

interviews
Social/ Breeders Breeding activities strongly embeded in the value chain
well- Seed sovereignty (possibility to produce own seed), farmers
bein Farmers are owners of seed
g9 Independency from the global seed and wheat market
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Suitable approach for farmer and community involvement in
development and mainataince of the cultivar (Participatory
Plant Breeding)

Community building, connecting, stronger collaboration
along the value chain

Unique seed and possibility to create a “farm cultivar”

Collaborative innovation (including social innovation,
beyond simple technical innovation)

Processors/

consumers

Very good taste

Good nutritional value

Digestibility of products (bread)

Society

Diversity of diets and taste

Seed as common good, no patents, no IPR

Economic

Breeders

Lower breeding costs

Quick improvement through adaptation

Farmers

Yield stability

Quality stability

Good disease resistance

Adaptation to the growing location over the years

Comparable weed competitive ability

Higher nutrient use efficiency and water use efficiency

Baking quality for artisanal baking

Gluten quality for artisanal baking

Long shelf life of products (bread)

Ecological

Farmers

Genetic diversity within the cultivar

Buffer effect against external stress, e.g. extreme climatic
situations

Facilitate organic cereal cultivation without the use of
syntetic fertilisers and pesticides

Positive influence on soil health

Society

Dynamic management of genetic diversity thorugh
cultivation and use

A support to adaptation of agriculture to climate change
(Higher genetic diversity and therefore better adaptability)

No GMO and NGTs

Seeds as common good

Cultivar is bred in the same region, where it is cultivated

Table 8: List of costs of using OHM perceived by the stakeholders.

Stakeholder

Potential benefits of OHM cultivars as of expert

interviews

Social/ Breeders Traceability management
elE High responsibility
. Farmers Requires high effort from stakeholders

being - X
Very knowledge intensive for stakeholders
Specific value chain is needed

Economic Farmers Risk of losing the adapted seed ( if there is no back up

storage)

H Live
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Populations are usually not made for maximized performance
(concerning yield and quality)

Seedborne disease management

Seed conservation and maintenance

Seed supply and limited choice of populations on the market
Risk of losing genetic diversity within the population because
of strong adaptation to single location

Ecological Farmers

These are the benefits and costs perceived by stakeholders being part of the value
chain of one specific OHM wheat cultivar. Some of the perceived benefits and costs
are in line with current literature, including the stability of yield and quality, the
genetic diversity, the local adaptation and the indenependance from global seed
comapanies. Other perceived factors are contradicting with other scientific results, like
the gluten quality. Some factors can be considered as challenges when comparing to
the conventional breeding system and require a change of perspective. The absence
of IPRs and royalties is was feared by some breeders, but mentioned as a positive
point by many more, provided that the breeding work is embeded in the value chain.
The same applies for the fact that farmers are perceived to have a higher
responsibility, which can be challenging but also empowering. Building up a
functioning small value chain might require some effort by all stakeholders, but comes
with advantages like sharing the responsibility and the knowledge which is needed to
successfully grow populations.

We tried to quantify the benefits and costs through developing indicators that were
validaded in a stakeholder workshop. For some indicators the quantitative validation
through the stakeholders worked well, wheras for others, the stakeholders had
difficulties. Most experts interviewed and stakeholders in the workshop agreed that
OHM cultivars have advantages, that cannot be quantified (yet). Nevertheless, more
literature is required to further investigate the advantages and disadvantages of
populations and to back up the results of our study. In total, the stakeholders working
with OHM are very convinced and engaged to find new ways to work with populations
and spread the knowledge about them.

3.3 Case study 2: Open pollinated beetroot cultivar in Germany,
potential Organic Variety (OV)

3.3.1 Case study Description

In Europe, open pollinated (OP) varieties have been largely replaced by homogeneous
F1-hybrids which are dominating the market for many crop species — also the organic
market. This is especially true for maize and many vegetable crops (Stadtlander, 2005).
As a F1-hybrid cannot be regrown without loss of performance, many organic
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breeding initiatives like Kultursaat e.V. and Saat:gut e.V. focus on breeding new OP
varieties to safeguard farmers’ privilige for farm-saved seed. The private label
organisation bioverita for organically bred cultivars, certifies only organically bred
non-hybrid cultivars (https://bioverita.ch/en/825-2/organic-vegetable-breeding/). In
addition, there is a discussion about the complience of different breeding techniques
to the principles of organic agricultue (IFOAM, 2017; Nuijten et al., 2016). An example
is cell fusion, which is not applied by organic plant breeders, but used widely to obtain
male sterile plant for hybrid seed production in brassica vegetables. Some private
labels in Germany have already banned cultivars based on cell fusion for organic
production, due to the fact that the integrity of life and more specifically the genotypic
integrity is violated and species specific crossing borders are overcome (Nuijten et al.,
2016). Moreover, cross-pollinating OP varieties contain more genetic variability,
compared to hybrids, allowing for on-going adaptations in response to environmental
and human selection.

To evaluate the benefits and costs of organically bred open pollinated (OP) varieties
at different levels of the value chain we chose organic beetroot for juice production
in Germany as focus case. Benefits and costs were evaluated in relation to
conventionally bred and organically multiplied F1-hybrid varieties (= baseline) in the
context of organic farming.

If we speak of OP beetroot varieties in this report, we always mean organically bred
and organically multiplied (= multiplied under organic conditions), open pollinated
beetroot varieties. In the case of F1-hybrids, we always mean conventionally bred,
organically multiplied F1-hybrid beetroot varieties. Red beet is an outcrossing species
and F1-hybrids are dominating the market (also in organic). OP varieties allow farmers
to multiply their own seed, while for F1-hybrids seed needs to be purchased each year.
Figure 3 shows the value chain of organically bred OP beetroot varieties grown for
juice making (upper value chain) and the value chain of conventionally bred and
organically multiplied hybrid beetroot varieties for juice making (lower value chain) in
a simplified fashion.
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*It is possible that OP beetroot varieties are cultivated under organic (and not bio-dynamic} conditions and are then mixed with hybrid beetroot varieties for a ‘standard’ (not Demeter
certified) beetroct juice.

Figure 3. Value chain of organic beetroot for juice (own illustration).

Both value chains consist of four levels: breeding, seed multiplication, cultivation, and
processing. Except for the levels of cultivation and processing, value chain actors are
different for the two value chains. That is, a farm can both grow OP and F1-hybrid
beetroot varieties, have multiple certifications, and act in both value chains at the
same time. Also, a juice processor can process both OP and F1-hybrid beetroot
varieties and either mix them or sell them as two separate products with different
labels. In contrast, there is no actor who does both, organic and conventional breeding
and there is no actor who multiplies both organically bred OP varieties and
conventionally bred lines to produce F1-hybrid seed under organic conditions.

In beetroot juice making with organically bred OP varieties, Robuschka and Gesche
are most prominent, particularly Robuschka. Both, Robuschka and Gesche have been
developed in Germany by Kultursaat e.V. and Saat:gut e.V., respectively. Their seeds
are multiplied and sold by Bingenheimer Saatgut AG. Both cultivars are certified as
organically bred varieties by the private standard of the association Bioverita
(www.bioverita.ch). However, both varieties have been released before the temporary

derogation for the official registration of OV was available. This is only possible since
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July 2023 and unt|I now onIy for carrots kohlrab| wheat, barIey, rye and maize.

Figure 4: Varieties Robuschka (Kultursaat e.V.) and Gesche (Saat:gut e.V). Pictures are taken from the
Bioverita website (https.//bioverita.ch/en/varieties/vegetable-varieties/ )

In the current study we focused on actors that form part of the upper value chain.
Hence, an ‘experience-based’ comparison between OP and F1-hybrid varieties was —
strictly speaking — only possible for the actors at farm and processing level.

3.3.2 Case study specific methodology for the selection and evaluation of
indicators

For the case study on the benefits of open pollinated (OP) beetroot varieties,

indicators were selected based on relevant literature and complemented and validated

through three explorative interviews with experts with expertise in the area of organic

breeding and beetroot cultivation:

Table 9: Experts (indicated as "E”) interviewed for beetroot case

ID Function Field

E1 | Researcher (Dr. sc. agr.) Agricultural Sciences
E2 | Researcher M.Sc. Horticultural sciences
E3 | Researcher Bio-dynamic Agriculture

Relevant literature included a number of reports on experiments with OP and F1-
hybrid beetroot varieties in different experimental stations in Germany published on
Hortigate, a horticulture information network (https://www.hortigate.de/). Another

two important sources of information were the doctoral thesis by Yasaminshirazi et al.
(2020) and the doctoral thesis of Ficiciyan (2020). The former resulted from the project
Beta-Divers, funded by the Federal Ministry of Food and Agriculture of Germany
(BMEL) and includes a paper on the “Agronomic Performance of Different Open-
Pollinated Beetroot Genotypes Grown Under Organic Farming Conditions”. The latter
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resulted from the project RightSeeds, funded by the Federal Ministry of Education and

Research and investigates the “Performance of organic and conventional crop varieties

and species mixtures under stress” (no focus on beetroot specifically). Another

important source of information, although there was no specific focus on beetroot, is

a study by the Louis Bolk Institute on the quality and performance of OP varieties
(Nuijten, 2020).
The goal of the expert interviews was to get a list of potential benefits of organically

bred OP beetroot varieties and validate indicators identified relevant from the

literature. For the interviews the following interview guideline was used (7ab/e 70):

Table 10: Interview guideline for beetroot case

Interview section ‘ Content
Goal of Liveseeding.
Fundamental research question of the current study: What
are the benefits of organically bred open pollinated (OP)
varieties compared to conventionally bred F1-hybrids?
1 Introduction System boundary: Value chain for organic beetroot juice
in Germany.
Method: Multicriteria analysis (MCA) with value chain
actors.
Output: Communication narratives.
5 Motivation What is the motivation of organic farmers to grow
(Question 1) organically bred OP varieties instead of F1-hybrids?
3 Shared values | which values do the actors of the value chain for organic
(Question 2) beetroot juice from OP varieties share?
Video on the Film on organic breeding of OP varieties, which the
benefits of regional organic wholesaler Grell Naturkost published
4 organic together with Bioverita, Bingenheimer Saatgut and Bodan
breedi Naturkost, entitled ‘Where does organic start for you?’
reeding (https://www.youtube.com/watch?v=et3XeyW4NSo).
Bitaro ot Do you agree w?th the benefi'ts mentioned?
5 video How important is each benefit to you?
Can you think of other important benefits?
Farmers What needs/ expectations do organic farmers have
6 expectations regarding beetroot varieties when they grow them for
(Question 3) juice producers?
7 Meet the needs | 7o what extent do organically bred OP beetroot varieties
(Question 4) fulfill these needs? Use indicators to evaluate.
8 Closure Further steps
(9] Live D6.1 - Benefits of Organic Breeding
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The results of the three interviews and the full list of validated indicators is presented
in chapter 3.3.3.

Indicators were planned to be evaluated using a multi-actor workshop to stimulate
discussions among value chain actors. Due to the length of the value chain, however,
it was not possible to bring all actors at one table. Indicators were therefore evaluated
using individual online interviews with a duration of 1.5 hours. Only the interview with
Gesa and Beutelsbacher involved four people, two representing Gesa and two
representing Beutelsbacher. All interviews were conducted in April and May 2024.
Table 77 shows the ten value chain actors who participated in the evaluation of
indicators:

Table 11: Study participants beetroot case (B = breeder, S = seed producer, F = farmer, P = processor)

ID Value chain Function Organisation  Country Certification
level
B1 | Breeding Breeder Saat:gut e.V. Germany Bioland,
(variety: Bioverita
Gesche)
B2 | Breeding Breeder Kultursaat e.V. | Germany Demeter
(variety:
Robuschka)
S1 | Seed Advisor Bingenheimer | Germany Demeter,
multiplication Saatgut AG Bioland,
Naturland,
EU Bio
F1 | Cultivation Farmer and NA Germany Naturland
advisor
F2 | Cultivation Farmer NA Netherlands | Demeter,
Naturland
F3 | Cultivation Farmer NA Germany Demeter,
Bioland
F4 | Cultivation Farmer NA Netherlands | Demeter
P1 | Processing Processor Voelkel Germany Demeter
P2 | Processing Processor Gesa & Germany Demeter
Beutelsbacher

We selected two organic breeders, one representative of a multiplier of organically
bred OP varieties (Bingenheimer), four farmers, and two organic processors. One of
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the two organic processors ‘consists’ of two separate organisations (Gesa and
Beutelsbacher), one of which sources and processes the juice (Gesa) and one that
bottles and sells the juice (Beutelsbacher). As they together represent the ‘processing
activity’ in the value chain, the two organisations are treated as one actor in this study.
In beetroot juice making with organically bred OP varieties, Robuschka and Gesche
are most prominent. Therefore, the breeders of these two varieties were selected for
the study. Both, Robuschka and Gesche are multiplied and sold by Bingenheimer
Saatgut AG, which is why a representative from Bingenheimer was selected. When it
comes to Demeter certified vegetable juice making from organically bred OP varieties
in Germany, the most important actors are Gesa, Beutelsbacher, and Voelkel. All three
organisations could be recruited to participate in the study. It was a challenging task
to recruit farmers. Therefore, three of the four farmers interviewed were recruited with
the help of Voelkel and are therefore farms who supply Voelkel with OP beetroot
varieties. This is important to keep in mind for the interpretation of results.

3.3.3 Results of the explorative expert interviews

Through the interviews with experts, the following potential benefits (7ab/e 72) and
costs (7abl/e 73) of organically bred, open pollinated (OP) beetroot varieties were
identified.

Table 12: Potential benefits of organically bred OP cultivars as of expert interviews

Stakeholder Potential benefits of organically bred OP cultivars as of

expert interviews

Improved seed sovereignty (possibility to produce own seed,
no dependence on large seed companies)
Higher autonomy and higher self-sufficiency
Not support conventional sector/ full independence from
Farmers conventional sector (integrity, authenticity, organic from the
start)
Social/ Community building, connecting, stronger collaboration
well- along the value chain
being Knowledge sharing
Sense of purpose/ meaning
Increased awareness of importance of seed
Larger choice and diversity in form, colour, taste, bioactive
Society compounds
Improving culinary culture of people
Varieties are considered as common good and embedded in
regional culture
Lower breeding costs
Breeders OP varieties are part of the breeding gene pool for further
Economic improvements
Reduction of input costs (OP variety seeds are cheaper)
Farmers Similar yield of OP varieties compared for F1 hybrids for
several crops, including beetroot
(9] Live D6.1 - Benefits of Organic Breeding 49



Comparable disease resistance

Comparable drought tolerance

Comparable weed competitive strength (if comparable seed
quality)

(Higher?) nutrient use efficiency

Adjustment for various processing and uses (juice vs. fresh
consumption), greater output per raw material (higher dry
matter content)

Processors/ | Good taste (higher Brix content for beetroot)
consumers Diversity of food in colours and taste — possibility to respond
to diversity in consumer preferences and for new products
and the potential to obtain premium price (diversification
potential)
Independence of the organic sector (from the conventional
sector)
Society No patents, no plant variety protection (OP varieties =
common good’)
Good nutritional value with health benefit (antioxidative
potential of phenols in beetroot)
Potential of local adaptation (possibility to produce own,
more locally adapted farm variety suitable for organic
Farmers production)
Less external input needed, less contamination
Short local value chains less greenhouse gas emissions
Higher genetic diversity and therefore better adaptability to
different climatic conditions
Adaptation to climate change (Organic breeding mainly takes
Ecological place in the field, i.e. under the given conditions and not in
the laboratory. In this way, the current climatic conditions are
Society integrated

No genetic manipulation (- the plant's natural ability to
reproduce is respected and with that natural crossing
barriers)

Higher agrobiodiversity and conservation of genetic diversity

Variety is bred where it is cultivated (i.e. at least in the same
country or on the same region)

7 ,F1 hybrids are not stored as a genetic resource in the gene bank, as only the parent lines
can be multiplied and preserved. The parent lines are the private property of the breeders.”

(Expert)

Live
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Table 13: Potential costs of organically bred OP cultivars as of expert interviews

Stakeholder Potential costs of organically bred OP cultivars as of

expert interviews
Lower yield can result in higher food prices.

Social Society Financing of organic breeding is not secured in the long term,
depends a lot on volunteer work, foundation, consumer or tax
payer support, thus competing with other social activities
Limited seed availability.

Lower seed quality (less homogeneous and slower field
emergence/ juvenile development, therefore slightly lower
weed competitive strength at the beginning — but overall
cultivation effort not affected).

Farmers Produce is more heterogeneous in terms of size and shape
(but no issue for juice making — marketable yield to juice
makers very high).

Economic

Lower yield (yield gap very much dependant on plant species/
cultivar).

Lower storability (negative correlation between storability
and product quality).

Processors Higher total dry matter content (TDMC).

Yield was included both as a benefit as well as a cost. Depending on the cultivar, the
yield of OP varieties can be almost comparable with F1-hybrids, which can be
considered a benefit, or much lower, which is a cost.

Regarding disease resistance, drought tolerance, and weed competitive strength, the
performance of OP organic varieties was perceived at least comparable to F1-hybrids,
which is interpreted as a benefit. Regarding drought tolerance two experts agreed
that "a plant species cannot jump out of its role. Some plant species are better adapted
to drought than others”. Regarding weed competitive strength it was mentioned that
a slightly slower and less homogeneous field emergence and juvenile development
may increase weeding in the early phase of plant growth, but without significantly
affecting the overall cultivation effort. In addition, as experts specified, the less
homogeneous and slow field emergence and juvenile development is not related to
the variety but to seed processing, i.e. seed quality.

Nutrient use efficiency was mentioned as a breeding target of organic breeding and
was therefore included as a potential benefit. The same holds for good taste and good
nutritional value.

Storability can differ between organically and conventionally bred varieties and was
mentioned as a potential cost of organically bred varieties (which are bred for high
quality and good taste) based on a study by the Louis Bolk Institute on carrots and
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pumpkin which suggests that storability and quality (including taste) are negatively
related: “There can be a negative relation between storability on the one hand and
taste and quality on the other hand. It implies that varieties with good taste and
quality are more difficult to store than the commonly used varieties by farmers”
(Nuijten, 2020, p. 5). Generally, it has to be noted, however, that it is complicated to
attribute storability, taste, and quality to a variety as all of these aspects (also) depend
on soil quality (clayey vs sandy soil), weather conditions, crop management and time
of harvest.

Based on the same study by Nuijten (2020), a higher total dry matter content (TDMC)
was mentioned as a potential cost of OP beetroot varieties. The study suggests a
negative relationship between fresh matter yield (lower for OP beetroot varieties) and
total dry matter content (higher for OP beetroot varieties). Depending on the end
product, this can be an advantage or disadvantage. In the case of juice, it is a
disadvantage, as it implies a lower juice yield.

A reduction or increase in inputs (e.g. quantity of fertilizer used) was not mentioned
as a potential benefit or cost.

3.3.4 List of indicators and statements

The list of indicators and statements which was developed combining the findings
from the expert interviews with the insights from literature and assessed with value
chain actors can be found in

For the assessment of indicators, we either used a specific parameter — if available and
feasible for participants to assess — or a 9-point-Likert scale. If it was considered
feasible for participants to assess OP beetroot varieties relative to F1-hybrids, a
relative scale was used, if not, an absolute scale was used:

Example for a relative scale to compare OP variety to F1-hybrid:

1 = significantly lower; 3 = lower; 5 = comparable; 7 = higher; 9 = significantly higher
Example for an absolute scale to rate OP variety:

1 = very bad, 3 = bad, 5 = average, 7 = good, 9 = very good

For the assessment of statements, the following 9-point-Likert scale was used:

Scale of agreement to a specific statement:

1 = do not agree at all, 3 = do not agree, 5 = average, 7 = agree, 9 = fully agree, 88
= it depends, 99 = don't know

3.3.5 Evaluation of indicators and statements

As one breeder pointed out, the costs and benefits of open pollinated organic varieties
compared to F1-hybrids depend heavily on the plant species or crop:
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"I am of the opinion anyway that the use of hybrid varieties offers advantages or
disadvantages that are very plant-species-specific. Beetroot is certainly a crop where
you could actually do completely without hybrid breeding. But there are other crops
where the situation is perhaps somewhat different. So, it is quite good to convey a
differentiated picture [a crop-specific picture].” (Breeder)

In what follows, we first present the financial benefits and costs that arise in the value
chain for organically bred OP beetroot varieties and then list the advantages and
disadvantages of organically bred OP beetroot varieties as compared to
conventionally bred F1-hybrid beetroot varieties in the context of organic farming

which were identified in the interviews with experts and value chain actors.

3.3.5.1 Financial benefits and costs in the value chain for organically bred OP

beetroot varieties
The financial benefits and costs presented here, apply for the following scenario: A
bio-dynamic farm (Demeter certified) that grows the organically bred, open pollinated
(OP) beetroot variety for a juice processor. The time span is of one year.

Table 14: Financial benefits and costs in the value chain for organically bred OP beetroot varieties

o] 4 Hybrid Diff
Indicator Parameter | Min Max Min Max
Breeding
Breeding years 16.0 16.0 NA NA NA
duration
Breeding EUR/ year |5'000.0 5'000.0 NA NA lower
costs
Breeding EUR/ 80'000.0 | 80'000.0 | NA NA lower
costs variety
Costs for EUR/ year | 3'000.0 5'000.0 NA NA NA
maintenance
breeding
Seed
production
Quantity of | kg/year 1'900.0 2'240.0 NA NA NA
seed of OP

(9] Live; eedqll D6.1 - Benefits of Organic Breeding
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beetroot
varieties

sold

Number of
hectars
cultivated
with
Robuschka
if stocking
density 20
plants/m2
(assuming
514
plants/gram
of seeds)

ha

488.6

576.0

NA

NA

NA

Number of
hectars
cultivated
with
Robuschka
if stocking
density 40
plants/m2
(assuming
51.4
plants/gram

of seeds)

ha

244 .3

288.0

NA

NA

NA

Cultivation

Planned
plant/
stocking

density

plants/m2

20.0

40.0

20.0

40.0

equal

Quantity of
seeds for
planned
plant/

units/ha (1
unit =
100'000
seeds)

2.5

3.5

2.5

3.5

equal

| LiveSeeding
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stocking
density

Germination
capacity

%

85%

95%

85%

95%

equal

Seed price

EUR/unit
(1 unit =
100'000

seeds)

160.0

170.0

200

240

lower

Seed cost
(20 plants/
m2)

EUR/ha

400

425

500

600

lower

Seed cost
(40 plants/
m2

EUR/ha

560

595

700

840

lower

Cultivation
effort

NA

NA

NA

NA

NA

equal

Storability

months

28

Yield

tons/ha

40

60

50

70

lower

Marketable
yield share

%

85%

90%

90%

95%

lower

Price paid
by the juice
processor
for
marketable
yield

EUR/ton

180

180

150

150

higher

Total

income

EUR/year

6'120.0

9'720.0

6'750.0

9'975.0

lower

Processing

Number of
farms and
other
entities

Number

20.0

20.0

100.0

100.0

lower

8 The experience oft he value chain actors interviewed does not allow to make a judgement

here.

H Live
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(producer
association,
traders)
from which
beetroot is
sourced

Quantity tons/year | 6'000.0 6'000.0 12'000.0 | 12'000.0 | lower
processed
Processing NA NA NA NA NA equal
effort

Brix content | % 12% 14% 10% 12% higher

Assuming a breeding duration of 16 years, the costs for the organic breeding of
Robuschka (including the breeding of the umbrella variety Rote Kugel 2) amount to
80’000 EUR. One of the breeders judged this to be about 10 times lower than the
conventional breeding costs for a hybrid.

Based on 1’900 to 2’240 kg of Robuschka seeds sold per year by Bingenheimer Saatgut
and a stocking density of 20 or 40 plants per square meter, the number of hectars
cultivated with Robuschka amount to 490 to 580 hectars (for the lower stocking
density) or 240 to 290 hectars (for the higher stocking density).

With a stocking density of 20 plants per square meter, the seed cost for Robuschka
amounts to 400 to 425 EUR/ha. For hybrid varieties we estimate a seed cost of 500 to
600 EUR/ha. With a plant stocking density of 40 plants per square meter, the seed cost
for Robuschka amounts to 560 to 595 EUR/ha and that for hybrids to 700 to 840
EUR/ha.

Based on a farm gate price of 180 EUR/ton for Robuschka, a farmers income ranges
from 6120 (minimum marketable yield) to 9°720 EUR/year (maximum marketable
yield). For a hybrid variety with a farm gate price of 150 EUR/ton, the income ranges
from 6’750 (minimum marketable yield) to 9'975 EUR/year (maximum marketable
yield).

Both cultivation and processing effort and related costs were stated not to differ
between OP and F1-hybrids and were therefore not further explored.

Based on the evaluation of the two processors interviewed, they source Robuschka
from about 20 farms and hybrid beetroot varieties from about 100 farms. The quantity
of beetroots processed was indicated to amount to 6’000 tons/year for Robuschka and
12’000 tons/year for hybrid beetroot varieties. As the number of farms from which
Robuschka is sourced is about one fifth, the quantity of Robuschka processed is
probably lower, though, or the quantity of hybrids processed higher.
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How do Demeter certified farmers and juice processors who produce Demeter
certified vegetable juice collaborate?

Processors: There are three important actors who produce Demeter-certified
vegetable juice on the German market: Voelkel, Beutelsbacher, and Gesa. Voelkel
sources the vegetables, processes them to juice and sells the juice under the brand
Voelkel. Beutelsbacher has the beetroots sourced and processed by Gesa and then
bottles it and sells it under the brand Beutelsbacher.

Number of producers: According to one of the two processors, the number of
producers of Demeter certified, OP beetroot varieties has been stable, which reflects
the suitability of OP beetroot varieties for cultivation and further processing to juice.
One processor sources the OP beetroot varieties from about 4 farms, and the other
processor from about 14 farms and two traders. Beetroots are either sourced directy
from the farm or through market associations and traders.

Cultivation contracts: According to one of the two processors, the cultivation contracts
contain a fixed quantity which is expected to be produced and will be bought from
the producer (if the quality of the produce corresponds to the product specification).
If the producer agrees, the cultivation contract can also contain an optional quantity
which may be produced/ bought or not.

Pricing: According to one of the two processors, prices paid depend on the season. In
the main season prices are lowest. Outside the season, prices are higher. Hence, the
higher the supply the lower the prices.

3.3.5.2 Advantages and disadvantages of organically bred, open pollinated
beetroot varieties

Breeding level

One advantage of OP beetroot varieties identified in this study are the
significantly lower breeding costs. One breeder estimates the costs for hybrid
beetroot varieties to be ten times higher than the costs for OP beetroot varieties.
According to the two breeders interviewed, the costs of breeding an OP beetroot
variety amount to 3’500 and 5000 Euros per year, respectively. Breeding the OP
beetroot variety Robuschka took 16 years (including the breeding of the umbrella
variety Rote Kugel 2, from which it is derived). Thus, assuming that it takes around 15
years to breed an OP beetroot variety, the total cost of breeding an OP beetroot
variety amounts to 45’000 and 75’000 Euros, respectively. One breeder specified that
these costs only hold if the breeding business also multiplies seeds and if it sells the
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beetroots that are not suitable for further breeding (those not selected). Otherwise
breeding would be more costly as quite a number of plants is needed for the breeding
of red beets (as they are cross-pollinators). Of course, it is also possible to cooperate
with farmers to keep the breeding costs low. Once a variety is available on the market,
the variety is maintained by the breeder through so-called 'maintenance breeding'.
According to the two breeders interviewed, the yearly costs to maintain an OP variety
are pretty much the same as the yearly costs to breed the variety.

OP varieties represent an important genetic resource for society but
also for breeding more specifically. As stated by one of the experts:
“And then, of course, it also plays a role that open pollinated varieties are not so
uniform, that they have a certain room for development, [...] which I can then continue
to work with as a breeder.” (Expert)
In contrast, with a F1-hybrid it is much harder to work with:
“"With an F1, I'm always at the end of a production chain, so it doesn't really go any
further. Of course, I can also reproduce them, but then I have the splitting and then a
colourful portfolio of all kinds of things in there, where I have to start from scratch,
so to speak, in order to build up a new variety, if that is possible at all. So we've
already had experiences in the breeding sector where we've taken F1 varieties and
thought, yes, there's everything in there that's modern now and then we split them
up and then pull something out again and then you realise that, no, it took forever for
some of them until you really had something useful again or nothing came out at all.
So that's also interesting. That this is really the end point of a development, so to
speak. And with the OP variety, a further development process is possible, so to speak.
And this creates resilience.” (Expert)

Farm level

Not an advantage, but a positive result, is the interviewed actors’ agreement to the
statement: "Open pollinated beetroot varieties are adapted to the needs of organic
farmers who grow beetroot for juice producers such as Voelkel or
Gesa&Beutelsbacher.” On a scale from 1 = "not agree at all" to 9 "fully agree" actors
gave a value of 7 or 8. The needs of organic farmers producing beetroot for juice
producers were specified to be: good yield, good seed quality and vigour (high
germination capacity, fast and uniform field emergence, high share of monogerm
seeds, coated seeds), good plant/ foliage health, large and heavy beetroots with a
good taste and dark inner colouring, beetroots that can be harvested mechanically
(leaves growth base small but not too small), beetroots with enough and long lasting
foliage/ high enough leaf mass for rows to close (good ground cover), and good
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storability. OP beetroot varieties were stated to perform well on these criteria and
sometimes even better compared to hybrids, except for seed quality, seed vigour, and
yield, which were stated to be lower for OP beetroot varieties than hybrids.

Even though the yield of OP beetroot varieties is lower than that of
hybrids, the conducted interviews show that OP beetroot varieties can quite keep up
with hybrid beetroot varieties, which can be considered an advantage, particularly if
other crops are considered, like carrots, for which there is a significant yield difference
between OP and hybrid varieties according to one processor interviewed. Whilst one
breeder stated that hybrid varieties "set the bar" and OP varieties "have to come as
close as possible”, the other breeder stated: "I'm not at all sure whether the hybrid
variety has incredible advantages [compared to OP varieties] in beetroot production.
Maybe it really just needs to get out of your head that 'hybrids are always better™.
Three of the four farmers interviewed stated a yield gap between hybrid and OP
varieties of 8%, 15%, and 32% (one farmer has no experience with hybrids and made
no statement). The advisor from Bingenheimer estimated the yield gap at 10%. Based
on field experiments in Germany, the yield of OP beetroot varieties is between 10 and
20% lower. Regarding yield stability and marketable yield share, the actors interviewed
evaluated both to be comparable, a little lower, or lower for OP beetroot varieties.
The marketable yield share of hybrid beetroot varieties was estimated to be between
90 and 95% and the marketable yield share of OP beetroot varieties was assessed to
be between 80 and 90%.

Processors like Voelkel and Gesa&Beutelsbacher offer a price premium
for Demeter certified, OP beetroot varieties. This should allow Demeter certified
farmers to compensate for the lower yield of OP beetroot varieties. In fact, the
Demeter certified farmers interviewed, assessed the economic viability of OP beetroot
varieties as comparable to hybrids. Whereas Demeter certified farms profit from a
price premium, other farms do not, as their OP beetroot varieties are mixed with
hybrid beetroot varieties and processed to a standard (not Demeter certified) organic
beetroot juice. Processors do not produce a standard (not Demeter certified) organic
beetroot juice from OP beetroot varieties. One farmer stated to receive 137 and 142
EUR/ton in 2022 and 2024, respectively, for Naturland certified Robuschka - not
including transport. More or less the same price (between 130 to 140 EUR/ton) was
paid to another interviewed farmer for organically certified hybrid beetroots. The same
farmer, who is demeter certified, stated to receive 170 EUR/ton for OP beetroot
varieties (and 240 EUR/ton including transport). Two other farmers who produce
demeter certified OP beetroot varieties stated to receive between 160 and 180
EUR/ton for OP beetroot varieties. One processor stated to pay an average farm gate
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price of around 150 EUR/ton for organic hybrid beetroots (holds for 2022 to 2024)
and 170 and 180 EUR/ton for OP beetroot varieties in 2022/2023 and 2024,
respectively, thus a price premium for OP varieties of 20% in 2024. The other processor
stated prices including transport: 185 to 190 EUR/ton for hybrid beetroots and 200
EUR/ton for OP varieties, thus a price premium of 5 to 8%. Importantly, according to
one processor, the additional work and costs incurred by the farmers are taken into
account when setting the price. As additional costs vary among farmers, this also
means that the purchase price for the same product can vary depending on the farm
where the produce is sourced from.

It is important to point out that the price premium paid for organically bred OP
varieties is cultivar specific, taking into account that the additional cultivation effort
and yield gap compared to hybrids is cultivar specific. For instance, the price premium
for OP carrot varieties (e.g. Rodelika) was stated to be about twice the price premium
that is paid for OP beetroot varieties. It was stated that the additional cultivation effort
and yield gap for OP carrot varieties like Rodelika is significant compared to hybrids.
In contrast, for OP beetroot varieties the difference in cultivation effort and yield is
quite low. One of the two processors specified that OP beetroot varieties are relatively
high-yielding “and there are no hybrid beetroot varieties with which you would have
50% more yield” (which is probably the case for carrots).

On the economic viability of hybrids more generally one of the three interviewed
experts added a critical view point:

“Breeder colleagues, who are also farmers, say that we have made no economic
progress with F1 hybrids. We have no economic added value from it. We harvest more,
but the more we harvest, the lower the price we are paid in the end. So it's basically
a downward spiral [...]." (Expert)

Disadvantage 1: A lower seed quality and vigour was stated quite a few times as a
disadvantage of open pollinated beetroot varieties. Particularly, the less uniform field
emergence was mentioned as a disadvantage as it results in a higher heterogeneity of
beetroots. On a scale from 1 = "not uniform at all" to 9 = "very uniform", three of the
four farmers rated hybrid beetroot seed between 7 and 8, and OP seed between 4 and
6. A higher share of monogerm seeds and seed coating was mentioned as a solution
for a more precise seeding, a more uniform field emergence and a higher uniformity
of beetroots. Whereas several actors pointed out that there is room for improvement
when it comes to seed processing, a larger investment in seed processing would of
course lead to an increase in seed prices. The seeds of OP beetroot varieties currently
cost less than the seeds of hybrid beetroot varieties. Prices stated by farmers ranged
from 200 to 240 EUR/unit (1 unit = 100'000 seeds) for organic hybrid seeds and from
103 to 174 EUR/unit for organic OP seeds. In addition, seed processing would also
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result in a certain amount of seed loss. As the quantity of seed produced for OP
varieties is currently still at a small scale, seed processing may lead to a relatively high
seed loss and consequent shortage in seed supply. Regarding seed quality one of the
three experts explained:

"However, this [heterogeneity in size and shape] also depends on [...] how the seed is
offered and can be sown. [..] For example, the seed size [the calibration window]
offered by the seed suppliers plays a role. [...] If the calibration window is too wide,
you can't select the right sowing disc and this results in gaps in the crop when sowing.
[..]1IfI have a crop where there are no gaps and [...] the carrots or beetroots are evenly
spaced in the row, they don't grow so differently in size, so they grow relatively evenly.
That's why seed quality is so important, to get a uniform crop, so that you don't have
to sort out so many.” (Expert)

Disadvantage 2: It is a fact that OP beetroot varieties tend to be less uniform in size.
All interviewed actors confirmed this. The positive side is, that for juice makers
uniformity is not relevant. They accept all beetroot sizes above 4cm. A farmer stated
that even beetroots of 21cm in size are still accepted. However, as stated by one
farmer, a lack in uniformity can pose a problem at farm level. Less uniformity means
less competitive strength against weeds in the early growing phase. Furthermore, a
higher heterogeneity in size can be problematic when it comes to cutting the leaves
off (juice processors only accept beetroots without leaves). If plants are not equal in
hight, it is not possible to fully remove the leaves. This is a risk for the farm, as
processor may not accept part of the delivered produce (as one quality requirement

is full removement of leaves).

In spite of a less uniform field emergence of OP beetroot varieties,
three out of four farmers stated that there is no difference in time spent on the field
during the growing period between OP varieties and hybrids. This was confirmed by
the advisor from Bingenheimer. Only one farmer pointed out that there may be a little
more hand weeding required in the early growing phase when the crop is a bit more
unequal. Hence, overall, the cultivation effort seems to be comparable between OP
beetroot varieties and hybrids, which is an advantage, particularly when comparing to
other crops, like carrots, where the cultivation is more difficult in the case of OP

varieties.
Regarding storability, neither breeders nor farmers had enough experience to make

an evaluation. According to the actors, storability can be influenced by the size of the
tuber and the firmness of the tuber, two characteristics which can be dependant on
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the variety but also on the weather conditions, growing period, soil quality, and time
of harvest.

A big advantage of OP varieties is their potential to locally adapt over
time. However, as explained by the advisor from Bingenheimer, OP varieties are, per
se, not more locally adapted than hybrids. OP varieties are bred at a certain location
and multiplied in maybe three different locations. This does not make them more
locally adapted than hybrids. Only if a farmer develops his/her own farm variety - and
this is only possible with OP varieties (through on-farm selection and multiplication)
- then this variety is locally adapted. One farmer stated:

"I think farmers used to do that [develop their own variety and multiply their own
seed] a lot more in the past, when they really multiplied their own seeds and had
varieties that were more suited to their location. But you don't have the time for that
now. So, it's one thing to really make your own seeds now, but to really go through
and select them and say ‘Ah, this one looks particularly beautiful and I'll multiply it
further’, that would take even more effort. But that would of course be the wishful
thinking that we could get there again. And a open pollinated variety would have the
potential to be adapted to the location again." (Farmer)

The potential to locally adapt is a big advantage of OP varieties, not only for the
farmer, but also for biodiversity. In the value chain analyzed in this study, farms do
not develop their own farm variety. Still, local adaptation can be considered a
potential or 'optional' advantage. However, as stated by one of the experts, compared
to hybrids, organically bred OP varieties are ‘more local’. Often times hybrids are bred
and multiplied somewhere in Australia and then cultivated in Europe. The expert
explained:

“[...] where we ourselves, i.e. Bingenheimer or Kultursaat breeders, have also given
ourselves the limitation that we really only breed regional seeds, i.e. the breeding
does not take place here somewhere on other continents, but really only where the
production is.” (Expert)

A big advantage of open pollinated varieties is also that they produce
reproducible seeds. In the value chain analyzed in this study, farms do not multiply
their own seeds. The two breeders interviewed assessed the 'feasibility of producing
good quality seed on farm' as easy. But all four farmers as well as the advisor from
Bingenheimer evaluated it as hard or very hard. Hence, similarly to local adaptation,
reproducibility can be considered a potential or 'optional' advantage. In fact, several
farmers stated that they perceive it as an advantage to at least have the option to
produce their own seed. One of the three experts stated:
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“The ability to reproduce is definitely important, even if it is of course clear that most
vegetable seeds are not multiplied by the producers themselves, but that they are
bought anyway in the end. But by purchasing reproducible seed, there is always the
possibility [...] that I could just produce my own seed [...], even though very few people
do it.” (Expert)

According to the breeder of Robuschka, Robuschka has a high nutrient appropriation
capacity, because it was bred on fairly light soils (sandy soils) with a medium level of
fertilization. However, it is not clear how its nutrient appropriation capacity compares
to hybrid beetroots. The advisor from Bingenheimer assessed OP beetroot varieties as
just as suitable for cultivation on nutrient-poor soils as hybrids. Farmers interviewed
stated to lack the necessary experience for an evaluation of different varieties' nutrient
appropriation capacity. Hence, whether OP beetroot varieties have a comparable or
higher nutrient appropriation than hybrids currently on the market would need to be
further investigated.

According to the breeder of Robuschka, Robuschka has a high drought
tolerance. It was grown on light soil and also with little or no irrigation. In addition,
drought tolerance was one breeding goal. Robuschka's drought tolerance was,
however, not scientifically tested. Interestingly, all of the four farmers interviewed
perceive Robuschka as drought tolerant. One farmer stated that Robuschka drops the
leaves less quickly in drought periods than hybrid beetroots and can therefore
photosynthesize for longer and continue growing. One farmer suggested that OP
beetroot varieties possibly root deeper. Another farmer actually exposed Robuschka
to a bit of drought stress so that it would develop good roots and observed that the
plant coped well with this. On a scale from 1 = "very bad drought tolerance" to 9 =
"very good drought tolerance", farmers gave hybrid beetroots a value between 6 and
7 and OP varieties a value between 7 and 8. Hence, drought tolerance could be an
advantage of Robuschka compared to the hybrids grown by the farmers.

The advisor from Bingenheimer shared the observation that OP
beetroot varieties are less susceptible to Cercospora leaf spots, but stated that they
are more susceptible to scab, instead — and therefore evaluated them as comparable
to hybrids on average in terms of plant health. One of the farmers also shared the
observation that Robuschka is less susceptible to Cercospora leaf spots and evaluated
Robuschka at a value of 3 (low susceptibility to Cercospora) and Monty F1 at a value
between 5 and 6 (average susceptibility to Cercospora). Another farmer, who stated
not to have had any problems with Cercospora so far, generally pointed out that OP
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beetroot varieties are very strong plants and very well suited for organic farming and
assessed their health as at least comparable to hybrids.

Whereas hybrids are genetically uniform, OP varieties have some
inherent genetic diversity, i.e. not every beetroot in the field is identical from a
genetic point of view. This can be an advantage for a variety's resistance against
diseases or tolerance to changing climatic conditions. In fact, the breeder of
Robuschka pointed out that the lower susceptibility to Cercospora could be attributed
to the higher genetic diversity of OP beetroot varieties.
However, there is a trade-off, at least from the point of view of the mass market:
Whereas a higher genetic diversity of a variety can be an advantage for plant health,
it results in a higher heterogeneity in size and shape, which is seen as a disadvantage
by the market. As one expert stated:
"Organic farming, which pursues the approach of diversity, in the end meets the
market, which in turn demands homogeneity. That is a discrepancy.” (Expert)

Both breeders interviewed and two farmers confirmed that OP
beetroot varieties exhibit a higher leaf mass and linked the increased leaf mass to a
high competitive strength against weeds - but not necessarily higher than the one of
hybrids. Whereas one farmer observed a higher competitive strength against weeds
of OP compared to hybrid beetroot varieties, three farmers evaluated the competitive
strength of OP varieties comparable to hybrids. The former stated that OP beetroot
varieties close the rows better and keep the leaves longer in periods of drought (which
is good against late weeds).

According to two actors and one expert interviewed, image forming
methods could show that open pollinated varieties have a higher vitality than hybrids.
According to one breeder interviewed, the higher leaf mass of OP beetroot varieties
could be attributed to the higher vitality of the plants. One of the three experts
interviewed formulated the difference in vigour between OP varieties and F1-hybrids
as follows:

“You actually create chaos with the F1, a genetic mess. F1's are unstable, therefore
you can't reproduce them. An OP variety is stable [...] has developed a character.”
(Expert)

The breeder of Gesche described the difference in vitaly as follows:

,Boro F1 simply carries out her 'programme’, Gesche reacts to the environmental
conditions.” (Breeder)

An vitality is not only perceived important for the plant’s health, but also for human
health:
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"If 90% of organic vegetables are produced with F1-hybrids, then it can't be that bad.
Then the varieties seem to work in organic farming. But are they really adapted from
my point of view? Or does the fact that these varieties do not react to their
environment and somehow ‘'work everywhere’, because they are basically cut off from
their environment show me that they are not adapted to organic farming? [...] Then
you can say 'yes, the F1's are not adapted [to organic farming], but they fulfil the
needs of the market and the [consequent] needs of the producer for more mass or a
certain uniformity.” (Expert)

Most actors agreed that organically bred, open pollinated varieties
strengthen farms' independence. One of the breeders considered the statement too
general and suggested that farms are 'just' more independent from large seed
companies. Two farmers disagreed with the statement as they are still in a contract
and still buy the seeds.

One breeder and one farmer stated to have a higher sense of
responsibility when growing open pollinated varieties:
"It has become so fashionable to always say 'the customer decides’, but the question
is also what the customer should know. If I'm an expert in something, then I also have
a responsibility to make decisions that will enable agriculture and organic farming to
still work in 5 or 10 years’ time. And if we don't develop organic breeding, we're pretty
much running into a dead end" (Breeder).
"The thought to have something in my own hands and in my own responsibility and
to be able to create my own product that is adapted to my location, gives me a nice
feeling. Responsibility is then with me and not with the breeder or seed producer for
example" (Farmer).

One farmer stated to feel more secure and more able to act against
climate change with OP varieties:
"We can respond better to changes in the environment with 'reproducible’ seeds due
to higher genetic variability [idea of 'reproducible seeds as an insurance for the future
generation']. OP varieties and organic breeding put us on a more solid ground [more
security]."(Farmer).

One farmer stated to have more negotiation power when producing
demeter certified OP varieties:
"In the value chain with hybrids, the processing industry has a lot of negotiation
power. They can keep prices very low. There is always a big discussion about the price.
This makes work less nice. In the value chain with OP varieties, the negotiation power
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of the industry is less. The communication with the industry is nicer. They seem to
have more respect for the farmer. They seem to be more honest, respectful, and
flexible" (Farmer).

One farmer perceives his/her work as more meaningful and
satisfactory with OP varieties:
"The use of OP varieties is meaningful and leads to greater satisfaction. The thought
that I could grow the seeds myself feels good."

One farmer feels more connected when growing OP varieties, as
he/she not only gets negative but also positive feedback from processors:
"Getting positive feedback makes me feel more connected.”
Along these lines, all actors agreed that OP varieties strengthen the cooperation
among actors in the value chain.

Processing level

According to the two juice processors interviewed, the processing of
OP beetroot varieties does not require additional processing effort or equipment
compared to the processing of hybrid varieties. This can be considered an advantage,
as in the case of carrots, OP varieties do increase the processing effort, as pointed out
by one processor.

Both breeders interviewed stated that taste was an important
breeding goal. The interviewed advisor and three out of the four farmers stated to
expect a higher Brix value for OP than hybrids of 1 to 2%. One farmer stated that the
cultivation of OP beetroot varieties reduce the risk of not reaching the quality
requirement of the processor of around 10% Brix. The farmer stated: “...Brix content is
[...] an issue [..]. If you are in a location or have a year where you don't manage [to
reach 10% Brix] with every variety, the variety that is most likely to achieve the
required Brix content of 10% is often the one that is open pollinated.” Interestingly,
processors did not confirm the higher Brix content of OP beetroot varieties. Both
assessed the Brix value of OP and hybrid beetroot varieties as more or less
comparable. The Brix content is an important quality requirement for both OP and
hybrid beetroot varieties. One processor stated that it should not be lower than 8%
and the other stated that it should be higher than 10%, for both OP and hybrid
beetroot varieties.
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Society level

Several experts and actors mentioned authenticity, integrity and
independence from the conventional sector as an important advantage of
organically bred OP varieties.

"If we really take organic farming seriously, then we [...] view organic farming as a
process. And then we can't start this process by using conventionally bred varieties
that have been produced using some kind of technology and have been treated with
chemicals.” (Expert)

“I don't want to use my money to support conventional breeding and conventional
seed production, which I have actually emancipated myself from.” (Farmer)

“I don't want to support any conventional structures with the seeds I buy.” (Farmer)
,The main reason why we practise organic breeding is that we realise that organic
farming has become totally dependent on conventional breeders and seed producers.”
(Breeder)

Several actors and experts mentioned GMO-free as an important
advantage of organically bred OP varieties.
"It's very important for us to have a choice. And now again with the new genetic
engineering. It's a very nasty arm wrestling match. And they are also trying to get the
new genetic engineering into organic farming.” (Breeder)
"If we want to keep organic farming GMO-free, then we need a lot more organic
breeding in the very foreseeable future.” (Breeder)

3.3.6 Discussion

A number of field experiments with beetroot for fresh market and the processing
industry have been conducted in Germany under organic conditions, including both
conventionally bred (and organically multiplied), hybrid beetroot varieties and
organically bred, open pollinated (OP) beetroot varieties. In what follows the main
results are presented, using the results of Boro F1 and Subeto F1 as representative for
hybrid and Robuschka® as representative for OP beetroot varieties.

A total of seven field experiments recorded the harvested yield and suggest that the
harvested yield of an organically bred OP beetroot variety is 10 to 20% lower than
that of a conventionally bred (and organically multiplied), hybrid beetroot variety
(Boro and Subeto). This is in line with the findings of this study. Based on the
experiments, also the yield stability seems to be slightly better for the hybrid than OP
beetroot varieties. Overall the yield varies by around 20%, slightly less for hybrids (17

? The number of field experiments including Gesche are not many and Robuschka is the main
OP beetroot variety used for juice processing up to now.
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to 19%) than for OP beetroot varieties (24%) (Perkons, 2018, 2021; Postweiler &
Regner, 2020; Rascher & Schubert, 2015; Staub, 2022; Staub & Regner, 2022;
Weinheimer & Regner, 2021). Thus, hybrids do perform better, but the difference is
rather low in the case of beetroot. A study from the Louis Bolk institute even concludes
“that in the context of bio-dynamic farming, OP varieties can have as high yields as
F1-hybrids” (Nuijten, 2020, p. 6). And the study suggests that therefore “variety choice
can be made much more on the basis of taste and quality, in addition to storability
and yield” (Nuijten, 2020, p. 6).

The marketable yield very much differs by market channel or target product (fresh
market, processing industry (vaccume packed goods, tinned goods, juice). A total of
five field experiments recorded the marketable yield and suggest that it varies
between 80 and 95% for both, hybrid and OP beetroot varieties, and is higher if the
beetroot goes to the processing industry. Hence, in terms of marketable yield, hybrid
and OP beetroot varieties seem comparable (Perkons, 2021; Postweiler & Regner,
2020; Staub & Regner, 2022; Weinheimer & Regner, 2021; Yasaminshirazi et al., 2020).
A total of nine field experiments looked at the susceptibility of beetroot to Cercospora,
a leaf spot disease. The results suggest that OP beetroot varieities are less susceptible
to Cercospora. This is in line with the findings of the current study. Overall, hybrid
beetroot varieties varied between 1 and 6 on a scale from 1 (not susceptible at all) to
9 (very strongly susceptible) and OP between 2 and 4. The susceptibility to Cercospora
of OP beetroot varieties was systematically one or two points lower than for hybrid
beetroot varieties (Hedrich & Rascher, 2019; Mahler, 2017; Perkons, 2016, 2018, 2021;
Postweiler & Regner, 2020; Rascher & Schubert, 2015; Staub, 2022; Weinheimer &
Regner, 2021).

A total of six field experiments were found that looked at leaf mass. The results
suggest that leaf mass is higher for OP beetroot varieties. This is in line with the
findings of the current study. On a scale from 1 (very weak) to 9 (very strong), hybrid
beetroot varieties ranged between 5 and 7 and OP between 6 and 9. The leaf mass of
OP beetroot varieties was systematically one to two points higher than that of hybrid
beetroot varieties. Hence, the leaves of OP beetroot varieties seem both, stronger and
more healthy (Hedrich & Rascher, 2019; Mahler, 2017; Perkons, 2016, 2018, 2021;
Rascher & Schubert, 2015).

A total of nine field experiments looked at the Brix content of the beetroots. The
results suggest that the Brix value is higher for OP beetroot varieties. This is in line
with the findings of the current study. For hybrid beetroot varieties the Brix content
ranged between 8 to 14% and for OP between 10 to 15%. The Brix content of OP
beetroot varieties was systematically 1 to 2% higher than that for hybrid beetroot
varieties (Hedrich & Rascher, 2019; Mahler, 2017; Perkons, 2016, 2018; Postweiler &
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Regner, 2020; Staub, 2022; Staub & Regner, 2022; Weinheimer & Regner, 2021;
Yasaminshirazi et al., 2020).

Yasaminshirazi et al. (2020) looked at further quality indicators, including the total
phenolic content (antioxidants), the Betaxanthin content, the Betacyanin content, and
the total dry matter content (TDMC). They also performed a sensory analysis, including
the dimensions sweetness, bitterness, earthy flavour, and overall acceptability. The
total phenolic content was lower for Robuschka than Boro F1. So were the Betaxanthin
and Betacyanin content. The TDMC was higher for Robuschka than Boro F1. Robuschka
was perceived sweeter than Boro F1. Regarding bitterness, earthy flavour and overall
acceptability both varieties scored the same. Whereas sweetness and bitterness have
been found to be positively and negatively correlated with hedonic liking of beetroot,
respectively, earthy flavour has been found to be inconsistently associated with
hedonic liking (Hanson et al., 2022).

Five studies looked into the uniformity of beetroots, on a scale from 1 (very
heterogeneous) to 9 (very homogeneous). The results suggest that OP beetroot
varieties are comparable to hybrid beetroot varieties. For both values ranged between
5and 7. Two studies also included the OP beetroot variety Gesche and evaluated it to
be more heterogeneous, values ranging between 4 and 5 (Mahler, 2017; Perkons, 2016,
2018, 2021; Rascher & Schubert, 2015).

A total of nine studies looked at the colour intensity of beetroots on a scale from 1
(very light colour) to 9 (very dark colour). Also regarding this attribute hybrid and OP
beetroot varieties seem to be comparable (Hedrich & Rascher, 2019; Mahler, 2017;
Perkons, 2016, 2018, 2021; Postweiler & Regner, 2020; Rascher & Schubert, 2015;
Staub & Regner, 2022; Weinheimer & Regner, 2021).

Mainly important for the fresh market are the leaves-growth-base-width, the
detachement of the root tail and the diameter. The leaves-growth-base-width was
looked at in two studies (Mahler, 2017; Rascher & Schubert, 2015), the root tail
detachement in eight studies (Hedrich & Rascher, 2019; Mahler, 2017; Perkons, 2016,
2018, 2021; Postweiler & Regner, 2020; Rascher & Schubert, 2015; Staub & Regner,
2022; Weinheimer & Regner, 2021), and the average diameter in three studies
(Perkons, 2016; Rascher & Schubert, 2015; Staub, 2022). The leaves-growth-base-
width of OP beetroot varieties was assessed to be slightly wider and the root tail more
detached. The diameter was evaluated to be comparable.

3.3.7 Case study summary

To summarize: This study shows that compared to conventionally bred (and
organically multiplied) F1-hybrid beetroot varieties for juice making, organically bred
OP beetroot varieties provide the following benefits (7ab/e 75) and costs (7able 76).

Table 15 Benefits of organically bred OP beetroot cultivars as of case study interviews

Live D6.1 - Benefits of Organic Breeding
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Type

Social/
well-

being

Stakeholder | Benefits as of case study value chain interviews
Give the option to produce own seeds, which gives a good

feeling

Farmers

Give farmers a higher sense of responsibility

Give farmers a feeling of security (with regard to climate
change).

Increase farmers' negotiation power

Make farmers more independant from the conventional
sector.

Increase the collaboration along the value chain: Average
agreement among actors of 7 on a scale from 1 to 9 (9 = fully
agree).

Make farmers' work more meaningful and satisfactory

Economic

Breeders

Are less costly to breed: About 10 times less costly

Are a genetic resource (for breeding)

Farmers

Reduction of input costs (OP variety seeds cheaper).

Are almost as high-yielding: From 10 to 30% lower.

Give a comparable marketable yield.

Are more highly valued on the market (if Demeter certified):
Price premium of up to 20%.

Do not result in more time spent on the field.

Have a stronger leaf mass (which positively correlates with
competitive strength against late weeds): Rank 0.5 to 1 point
higher on a scale from 1 to 9 (9= very strong).

Have a good or even better drought tolerance (due to higher
genetic diversity, more vigour, and higher leaf mass): Rank 1
point higher on a scale from 1 to 9 (9 = very good).

Are less susceptible to leaf spots like Cercospora (due to
higher genetic diversity): Rank 1 point lower on a scale from
1 (1 = not susceptible at all) to 9

Processors/
consumers

Do not require additional processing effort or equipment.

Have a systematically higher Brix content: at least 1%.

Are more vital and therefore perceived as more healthy for
human consumption.

Society

make organic actors independent from the conventional
sector (increase in authenticity and integrity).

No patents, no plant variety protection (OP varieties =
common good).

Ecological

Farmers

Give the option to develop an own locally adapted farmer
variety (which can also be an economic benefit, if the variety
can be sold at a price premium).

Society

Are more genetically diverse.

Keep organic farming GMO-Free.

H Live

D6.1 - Benefits of Organic Breeding
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Table 16 Costs of organically bred OP beetroot cultivars as of case study interviews

Stakeholder  Costs as of case study value chain interviews

Limited seed availability.

Lower seed quality (less homogeneous and fast field
emergence/ juvenile development, therefore slightly lower
weed competitive strength at the beginning — but overall
cultivation effort not affected).

Produce is more heterogeneous in terms of size and shape

Farmers . . . . L
E q (but no issue for juice making — marketable yield to juice
conomic i
makers very high).
Lower yield (yield gap very much dependant on plant species/
cultivar).
Lower storability (negative correlation between storability
and product quality as confirmed by literature).
Processors Higher total dry matter content (TDMC) (as confirmed by

literature).

These results show that in the case of beetroot hybrids are not needed and OP
varieties provide additional benefits for organic farmers, processors, consumers and
society. The main barrier of using organically bred OP beetroot varieties is on the one
hand the market's demand for homogeneity and its focus on outer appearance and
on the other hand farmers' perception that ,only hybrids work” and that OP varieties
do not give a good enough (marketable) yield. Currently, an important barrier is also
that only Demeter certified farms can profit from a price premium on OP varieties, at
least in the value chain for juice that was the focus of this study.

4. Communication strategies and narratives to increase
awareness among consumer-citizens

4.1 Methodology and approach

In order to assist the LiveSeeding Consortium and organic breeders in general to
communicate the benefits of organic breeding to the consumer-citizens, we used the
following approach:

e Literature review on consumer motivations for choosing organic products;

e Summary of arguments used to promote organic breeding and matching them with
consumer motivations on the one hand and the benefits identified in the two case
studies in our evaluation research on the other;

e Reflection on the main communication strategies and tools used on this topic;

e Examination of the main challenges encountered in communicating organic breeding
and agrobiodiversity management in general to consumer-citizens.
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e Development of a narrative that combines consumer-citizens perception/ expectation
on organic food and added value of organic breeding and agrobiodiversity
management.

The results of this study will be used to design a consumer-citizen centered visually

attractive publication (see para 4.6 for details) based on the most compelling
narratives. The novel narratives will be shared on the website
https://www.biobreeding.org/ and the suitability of the messaging on the benefits of

organic plant breeding, the new cultivar types and agrobiodiversity management will
be tested by the multi-actors of the LiveSeeding Living Labs in the planned on-farm
demonstrations, training and knowledge sharing events (76.4) for the last two years
of the project.

4.2 Consumer motivations for organic products choice

According to a recent review about what motivates consumers to purchase organic
compared to conventional food (Shenoy et al., 2024), main drivers include:

e Health concern (the majority of consumers believes organic food has health benefits
as a result of the restrictions on pesticide and chemical use in organic farming);
e Product attributes (including perception of quality and taste);
e Environmental and ecological motives;
As well, according to a systematic review about consumer willingness to pay for

organic food (Katt & Meixner, 2020) other main drivers are:

e Locality (for the studies that investigated this aspect, the highest willingness to pay
was found when food was both local and organic);
e Shopping environment (e.g. supermarkets vs farmers' markets).
Other studies focused on specific additional attributes within the organic products

offer. In fact, within the organic sector, there are various approaches of implementing
production methods which follow even higher sustainability standards than those of
the standard as of EU Organic Regulation, so called 'organic plus' (Rizzo et al., 2023).
Organic food with 'p/us’ attributes is produced through more stringent standards than
those required by EU legislation.

The use of organic cultivars, as it is suggested and promoted but not mandatory as
of EU Organic Regulation, can be seen as a p/us attribute, making the results by Rizzo
et al. relevant in the general consideration about consumers attitude towards different
attributes within the organic food offer.

This empirical study (case study on organic eggs in southern Italy) provides
information towards three additional attributes of organic produces, i.e. the local
origin of production, social farming, and eco-friendliness. Their results show that
consumers are willing to pay a price premium for all organic p/us products
demonstrating that producing organic food with higher ethical standards is a
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promising strategy for farmers to differentiate their products in the organic market
and to reach an increasing consumers share.

These general points about what motivates organic consumers help to frame
LiveSeeding project work in promoting the transformation of the organic seed value
chain among consumer-citizens.

Looking more closely at studies that focus on consumer attitudes towards
agrobiodiversity (i.e. landraces, heirloom varieties, farmers' varieties) helps to frame
motivations even more specifically for the purpose developing narratives that
explain to consumer-citizens the importance of organic breeding, breeding for
diversity, heterogeneous materials and organic varieties.

For example, (Lauterbach & Bantle, 2022) exploring organic consumers’ purchasing
motives for heirloom vegetable varieties concluded that the consumers were most
interested in:

- taste and
- potential health-promoting properties.
Other studies on sustainable food consumption, such as (Birch et al., 2018) and

(Schleenbecker & Hamm, 2013), support this tendency, as they indicate a higher
importance of egoistic-hedonic (taste, nutritional value, health) compared to
altruistic motives (environment, ecology, societal benefits) when buying local food.
The evidence about this trend is reinforced by the recent study by (Chiffoleau et al.,
2024) which showed that the decline of agrobiodiversity is a concern for consumers,
but does not guide their food choices. The main contributions to be made by food
production according to respondents of the survey in that study are:

e consumer health;
e the positive impact on climate;
e contribution to rural development.
The preservation of neglected and underutilised crops and varieties has also emerged

as important, but only after these other topics. Criteria like ‘price’ and 'taste’ have
emerged as more important in food choice. Other criteria, considered important to
preserve agrobiodiversity were also taken in account by consumer-citizens in this
study, namely ‘produced in your region’ and ‘organic label’, confirming the
combination of local and organic being perceived as key factor for sustainable
food choice

4.3 Arguments to present organic plant breeding to consumer-
citizens

Based on the review of the results from the Engagement.Biobreeding and LIVESEED
projects, we have summarised the general communication arguments related to the
contribution of organic plant breeding to the sustainability of organic farming systems
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(7able 177). These arguments can potentially be used when communicating with
consumer-citizens, as long as it is possible to link them to practical experience and
data-based evidence of their meaningfulness.

In our study, by conducting a participatory evaluation of the open pollinated beetroot
and wheat population cases with experts and stakeholders of these value chains
specialised in the use of diverse, organically bred cultivars, we tried to obtain concrete
and case study specific advantages to support the main communication arguments.
Often in marketing and communication, the content is very general and lacks data-
based examples. With the evaluation activity, we delivered a compilation of actual
benefits (as experienced by the value chain actors who work with the cultivars, see
3.2.7 Case study summary , 3.3.7 Case study summary). In the evaluation, we tried to
be transparent, by not only showing the advantages but also the disadvantages. The
highlights of the two cases as emerged and discussed in terms of Advantages and
Disadvantages, connected to the communication arguments, instruct us in developing
a communication strategy to address consumer-citizens in LiveSeeding (see 4.6).

Table 17 General arguments to present Organic Plant breeding (as of expert consultation in
Engagement.Biobreeding and LIVESEED projects) and their identification as benefits in the wheat and
beetroot case studies. The arguments are listed together with the underlining motivation that they
trigger. It is also indicated which of these general arguments have been detected as benefits of diversity
cultivars in the two specific cases investigated in this task.

OHM
case

OV case

Altruistic motives

Environment

Adaptation of farming to climate change X X
Resilience to climatic conditions
Local adaptation

) X X
Decentralised approach
Agrobiodiversity increase in farming systems

X X

Genetic resources conservation
Process based breeding: all the steps are done under organic X

conditions

Breeding focus on traits that make plants better adapted to
organic growing conditions

Society
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Organic breeding promotes free access to genetic resources X X
Ensuring that patents are not applied to plants (and living
organisms in general) X X
Open Seed Source approach and going beyond the IPR
(intellectual property rights) of the Plant Variety Protection X X
regime
Ensuring that GMO and NGTs are not used in organic farming X *
Collaborations among different actors of the food system « X
(participatory approach, value-chain based collaborations)
Independence of organic sector from global market and global X X
agri-industry players

Economy
Economic viability and productivity in respect of the ecological X X
potential of the agroecosystem
Support small and medium-sized enterprises in the area, in an X
effort to contribute to the strengthening of the local economy

Egoistic-hedonic motives

Society
Breeding focus on developing plants with high nutritional value X X
Healthy and diverse diets
Tasty food, respectful of cultural diversity of communities X X
Fulfils the curiosity to try something “special”

" Topic not directly addressed in the expert interviews and workshop for the wheat population
case. RSR is part of the national and European coalition against GMOs and NGTs.

In order to present how oganic breeding supports the further development of organic
farming, it is useful to connect the benefits of organic plant breeding with the four
key organic farming principles of Health, Ecology, Fairness and Care.

Communication arguments about Organic Plant Breeding and their connection
to Organic Farming principles

¢ Health - grow food that sustain the health of people and planet

In breeding focus on nutritional traits, beyond sole productivity and standardized
quality traits

¢ Ecology - nourished ecological systems and cycles

Increase agrobiodiversity in farming systems

Adaptation of farming to climate change
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Local adaptation

Adaptation to organic farming condition: focus on traits specifically important in

organic farming (weed competitive ability, nutrient use efficiency, ...)

¢ Fairness - builds relationships ensuring fairness among people and other
living beings

Setting breeding targets by being respectful of the (food) cultural diversity of human

communities

Process based breeding: all the steps are done under organic conditions

Independence of organic sector from global multinational agriculture corporations

Avoid use of patents on plants and animals

Valuing participation and collaboration in cultivated diversity management

(participatory breeding and value chain collaborations)

o Care - manage agriculture in a precautionary and responsible manner to
protect the health of peaple and the environment

Avoid GMO and NGTs use in organic farming

4.4 Communication strategies on Organic Plant Breeding towards
consumer-citizens

Key marketing approaches and related communication strategies to valorise
agrobiodiversity can be based on (i) labelling and (ii) interaction approaches (Holzherr
et al,, 2018).

¢ Labeling approach

A key example for organic breeding is bioverita, an association that recognises and
certifies organically-bred varieties with its private standard and label.

O

bioverita

bioverita.ch/en/

The varieties Robuschka and Gesche investigated in the case study in Germany are

bioverita certified.
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Rete Semi Rurali has developed its own lable to communicate the diversity of OHM to
consumers, with an OHM logo and QR-code for products derived from OHM. Examples
with FURAT wheat products and rice. The QR leads to a website where it is explained
what is a population, why it is different from a uniform varieties and what are the
benefits for agricutlure and the environment.

0...0

Materiale Eterogenco
Biologico

https://meb.rsr.bio/

¢ Interaction approach

Direct marketing (e.g. farmers’ markets, farm shop, directly from local backers) allows
to focus on regionality/locality and culinary significance of the product. Direct contact
between consumers and producers offers the opportunity to communicate the added
value of “special” varieties directly.

Food products produced from material derived by the cultivation of organically bred
cultivars, such as the bakery products produced with the population FURAT in Italy,
match very well with the concept of farm shops, local markets and direct sales.

With regards to communication strategies, we report a (non exhaustive) list of
examples™ for (i) online, (ii) in person and (iii) hybrid communication (7at/e 78) which
can help to select key strategies and tools to valorise arguments and narratives

targeting consumer-citizens .

Table 18 List of communication strategies and communication tools used

Communication strategy = Communication tool

Explainer videos

Dedicated webite pages:

Explainer pages on food producers, retailers, wholesaler
websites

Explainer pages on breeding initiatives websites

Podcasts

Online communication

' The choice of examples is based on the knowledge of the authors and is in no way intended
to give an advantage to the companies listed. These examples are only used here to show real
cases of communication tools used to present organic plant breeding to consumer-citizens.
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Social media

Tasting activities

Providing recipes

Information on the product packaging

Info material on costumers magazines and newspapers
Direct verbal exchange at events (markets, fairs, on-farm
demo)

Hybrid communication Additional info to products via QR-code

In person-communication

In general, online tools allow for a wider outreach as in-person tools are bounded
to the specific event/location they are implemented for. Marketing with digital tools
(e.g. social media) allows to target specific audiences (focus on specific demographics,
interests, etc.), helping to to reach the “right audience". Neverthless, consumers are
becoming more immune to digital ads, as they are exposed to them daily. In person
tools, on the other hand, are tangible. In the case of printed materials, they can be
touched, held, and examined by potential customers. In the case of experiential tools
(e.g. degustation), the development of a "memory” of the event can trigger higher
involvement. In general in-person tools create a more personal and memorable
experience for the audience. In most situations, online and in-person tools don’t
compete. For instance, a marketing campaign can use print material to build
awareness and digital social media advertisement to drive immediate action. Hybrid
tools try to combine advantages of both types of communication.

Online communication - examples of tools used to promote Organic Plant
Breeding

— Explainer videos
Explainer videos are an effective way of presenting information in a visual and

appealing way. The visual elements facilitate to make complex content easier to
understand. Explainer videos allow to evoke emotions and create a deeper connection
with the audience because they are ideal for storytelling. With a video is possible to
tell a story that appeals emotionally and immerses the viewers in the world of organic
plant breeding.
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Figure 5: Video (in German with subtitles in English) to promote organic breeding by Grell Naturkost
(Regional organic wholesaler from Germany) in collaboration with bioverita and RightSeeds project,
link to video. https.//youtu.be/et3XeyW4NSo, link to press release https.//www.grell.de/grell-

naturkost-und-bioverita-veroeffentlichen-erklaerfilm-zur-oekologischen-zuechtung,

Figure 6: Video (in English and German with subtitles in Greek, French, Portuguese and Spanish) to
promote organic breeding by the Engagement.Biobreeding project, link:

https.//www.youtube.com/watch?v= _031AZM-mes

— Dedicated website pages
Dedicated pages on webisites (from food producers, retailers, wholesalers or seed and

breeing organisations) allow for in-depth descriptions that inform the audience about
the background and the involvement of the specific actor publishing the page.
Webiste pages allow to present in depth example cases and to explain in detail
background concepts (e.g. the connection between cultivated diversity and
environmental protection). They also allow to frame the seed and breeding topic in
the prospect of the organic value chain and show the commitment of the publisher.
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This tool allow to update the content, for example to switch from a very tailored
funding campaign to a general commitment and exaplantion page.

Explainer pages on food producers and retailers websites

OKOZUCHTUNG BEI BIOMARKT

Figure 7: Webpage dedicated to organic plant breeding (in German) by Biomarkt (organic retailer in

Germany) https.//www.odin.nl/over-odin/boerderij/biologische-veredeling,

@ Producten Aanbiedingen Recepten Doe mee Actueel Over Odin Service Online bestellen Q Zot @ g
Inloggen  Winkelmand

/ﬁ\ > Over Odin > Boerderij > biologische veredeling 8 © {F i) %ﬂ

%dﬁoﬁ%dw o bCod& namische mm%

Over Odin
> Werken aan een betere Op biodynamische Odin boerderij De Beersche Hoeve worden groenten geteeld, groentezaden d en nieuwe gro.
wereld, al sinds 1983 C i 1. De gro die De Hoeve teelt en ontwikkelt zijn niet alleen vrij, maar ook zaadvast. Dat wil zeggen dat uit het

> Cobperatie zaad van deze rassen planten groeien met dezelfde eigenschappen als de ouders, maar met kleine variaties. Net als in de natuur. Tuinders

die de zaden kopen van deze rassen, kunnen uit de groenten die daaruit groeien zelf weer nieuw zaad oogsten. Ze kunnen daarbij
> Winkels 1 0p de e die het beste passen bij hun omstandigheden. Zo helpen we tuinders om onafhankelijk te worden van de

PP

>  Foodcafé ‘multinationals en dragen we er aan bij dat zaden beschikbaar blijven voor iedereen. We nemen je graag mee in de wereld van biologische

en biodynamische veredeling, en waarom dit belangrijk is.

> Markt
> Afhaalpunten Veredeling is zo oud als de landbouw zelf. De letterlijke betekenis is het ‘edel’ maken van wilde plantensoorten tot cultuurplanten. ‘Edel’
abonnementen betekent enerzijds dat de kvol en vc Zijn voor mensen. Anderzijds betekent ‘edel’ dat de teelt economisch rendabel
is in het landb . In de huidige ing gaan we niet of weinig meer uit van wilde plantensoorten.

> Afhaalpunten

Figure 8: Webpage dedicated to organic plant breeding (in Dutch) by ODIN (organic retailer in The

Netherlands) https././www.biomarkt.de/oekozuechtung
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naturasi i cosa hai bisogno? Q ® accedi |2 careto ()

Chisiamo  Prodotti  Produttori  Agenda  Esperienze Community Card ~ Volantino  Negozi

RICERCA E SEMENTI

Fondazione Seminare il
Futuro

Figure 9: Webpage dedicated to organic plant breeding (in Italian) and the “Fondazione Seminare il
Futuro’, fondation dedicated to organic breeding in Italy by the organic retailer naturasi

Explainer pages on breeding initiatives websites

Materiale Eterogeneo

Bislogico

Chi MANGIA/CONSUMA/UTILIZZA questa PASTA/PANE gode di un prodotto di elevato valore
nutrizionale grazie alla diversita genetica della popolazione di FRUMENTO da cui deriva e alla cura
dei processi di coltivazione e trasformazione. Allo stesso tempo partecipa al consolidamento dei
sistemi produttivi locali che I'hanno realizzatA/O.La popolazione, creata in Siria e adattata sul
nostro territorio, & frutto dellimpollinazione incrociata fra un alto numero di FRUMENTI. La sua
grande varieta genetica le conferisce un elevato adattamento alle condizioni dellambiente di
coltivazione e accresce la resilienza dei sistemi colturali. Le comunita agricole che si riconoscono
nel logo partecipano alla salvaguardia e alla moltiplicazione di questa biodiversita con un costante

impegno di ricerca partecipata.

"ANGIARE/CONSUMARE/UTILIZZARE questa PASTA/PANE significa essere parte di tutt-

Figure 10: Webpage dedicated to OHM on Rete Semi Rurali’s website

- Podcasts
A podcast is a form of audio mass communication. The podcast is an effective tool for

disseminating information to a large group of people without taking them away from
their main work or other activities. The main advantage of podcasts is that they allow
audiences to listen to educational content while doing other things. It allow to reach
the audience in their daily life routine (e.g. while cooking) and it is suitable for rather
detailed articulated explanations.
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Steven Kuppe ist Einkdufer fiir Obst- und Gemise bei Terra Maturkost

Einsatz fur die Bio-Zlichtung im rbb-Inforadio

Figure 11: Steven Kuppe, fruit and vegetable buyer at Terra Naturkost features a podcast

episode about organic breeding with rbb-radio (May 2021, in German). https://www.terra-
natur.com/bioverita-kooperation/

- Social media
Social media are especially useful to reach consumers with a request of action (e.g.

invitation to events, marketing campain to sell products) and to elicit the curiosity
of the topic so that users can then have more infomation provided by other tools.

AKTIONSBROT DER WOCHE -

Hanover, Germany

o backwerkbiohannover 1w
Aus einem besonderem Weizen wird
ein besonderes Brot!
Aktionsbrot der Woche ist mal wieder
die beliebte POP Kruste: ein wunderbar
aromatisches Brot mit Schwarzkiimmel
und Walntssen!
Wir verwenden dafiir Ruchmehl aus
POPulationsweizen
Ein echter Zukunftsweizen!

Schaut mal im Blog auf unserer Website
was der POP Weizen alles kann! Dort ist
ein kleiner Film verlinkt

Und lasst es euch schmecken!
#populationsweizen

#bakwert
#pop.kruste

Qv W

30 likes
a  June 4

-

_POP:KRUSTE

Figure 12: backwerk.bio (organic artisan bakery in Germany) promotes its bread made with flour of

wheat population on Instagram
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In person communication - examples of used tools to promote Organic Plant
Breeding

- Tasting activities
Experential activities such as degustations are best suited for full engament of the
consumers. They allow to experience the taste of the products and to introduce as
add-on the information about the social and environmental benefits. Neverthless, they
are time and resource consuming.

CEREALI RESILIENTI

Acsagqi Evolutivi

Un incontro con le popolazioni
evolutive ed i loro protagoniste/i:
dal seme al cibo attraverso percorsi condivisi

e Sabato 11 maggio 2024

PROGRAMMA

Figure 13 Tasting of products made with wheat populations by Rete Semi Rurali farmers in an
informal setting at a sea-side bar (Italy)

- Providing recipes

Providing recipes is an excellent tool to support consumers in using the raw
products (e.g. fresh vegetables, flour, dry grain legumes) from oragically bred
cultivars in their diet. Lack of knowledge in how to use new/special products is
infact a major bottleneck in diet diversification.

i LiveSeeding D6.1 - Benefits of Organic Breeding 83



Falafel aus Gelberbsen g Z p k ”

Biodynamische Pfianzenziichtung

250g Gelberbsen Erbsen fiir 12 Stunden einweichen,
(oder Platterbsen) danach abtropfen und mit Mixer

2 kleine Zwiebeln zerkleinern (mit etwas Olivendl

3 Knoblauchzehen geht's leichter). Zwiebeln, Knob-

i1TL Natron lau;h utnéi Peter:li}z‘feir% h;ﬁn

: o und mit den restlichen Zu zu

Eelscbace Peterflhe den Erbsen geben. Gut mischen

2TL gemahlener Kreuzkiimmel | ;4 kleine Ballchen formen.
Zimt, Chili, Koriander Die Falafel in Bratol goldbraun
Salz, Pfeffer frittieren, anschliefend auf einem
Bratol Papiertuch abtropfen.

Dazu passt Knoblauch- oder Jo-
ghurt-Dill-Sauce. Die Gewlrze
lassen sich gut variieren.

Getreideziichtung Peter Kunz | Verein fir Kulturpflanzenentwicklung
Seestrasse 6 | 8714 Feldbach | Schweiz | www.gzpk.ch | office@gzpk.ch

Figure 14. Postcard (in German) by the swiss non-profit organic breeding association gzpk promoting

their pea-breeding program by providing a recipe for pea based falafel

- Information on the product packaging
Informtion on the product package is most visible tool to promote organic

breeding among the end users. The amount of information that can be included is
and it should be targeted, recognisible and understandable.

very limtited

Figure 15 bioverita info for fresh bulk vegetable sale in organic retailer shop (bioverita, 20217)

- Info material on costumers magazines and newspapers
Printed material allows to reach a higher level of reflection from the audience as

printed text elicit a sense of importance. Printed articles are perceived to deliver a
high level of accuracy to justify the additional cost of printing compared to online

written content.

\
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Figure 16.: Reportage about organic plant breeding (in German) in the KREO (Denn’s & BioMarkt
costumer magazine) in 2020. This was part of the larger communication campaign “Kernkraft? Ja,
Bitte!”

- Direct verbal exchange at events (markets, fairs, on-farm demo)
Face to face exchanges best setting for engaging the final users. A limitation is that

often such occasion reach the already aware consumer-citizens that are more

attracted to such events.

Figure 17: Organic seed producers and breeders at the bioverita stand "Meeting Point Organic
Breeding" at the biggest european organic food fair, BioFach (Nuremberg, Germany, February 2024)

- Presentation of products in public and private catering catering premises
Restaurants are one among the most common occasion in which people have the

occasion to taste new food. Having food products from organically bred cultivars in

i LiveSeeding D6.1 - Benefits of Organic Breeding a5



public and private catering sector allows to reach new consumers. Consumers who
have tried something in a meal away from home are more likely to search for
information and products in their everyday shopping.

che stimola il palato e la consapevolezza di
alunn* e docenti. In guesto giorno speciale,

per sperimentare la richezza che la

diversita vegetale puo offrire, trovate nel
piatto: > RISO AL PREZZEMOLD >
POLPETTE DI VERDURE > FAGIOLI
CANNELLINI AL POMODORO > PANE di
GRANI ANTICHI > FRUTTA Il riso, in
particolare, ha una storia da raccontare.
Quello che s do & Riso
Resiliente, miscela di risi medi semi-

Figure 18: Menu for the schools canties of Scandicci municipality (Italy), including 3012 servings of
rice dynamic population by Rete Semi Ruraly in occasion of the International Biodiversity Day 2024.

Hybrid tools - examples of used tools to promote Organic Plant Breeding

- Additional info about the products via QR-code
Hybrid communication tools allows to provide more information after the
event/exchange has taken place, complementing the positive aspect of direct face-to-
face communication.

Figure 19: Packaging of rice from dynamic pupulation by organic farm Rovasenda (Italy) with

environmatal info given in QR-code
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4.5 Challenges in communicating Organic Plant Breeding benefits

to consumer-citizens and suggestions to overcome them

In order to guide the choice of arguments and narratives to use in LiveSeeding citizen-

oriented communication, we have reviewed the work of current and previous projects

that focus on consumer awareness and communication of agrobiodiversity, with the

aim of summarising the challenges that arise when communicating to consumer-

citizens on this topic using the arguments presented in the section above. Especially

relevant are the results of:
DIVINFOOD - divinfood.eu (Chiffoleau et al., 2024);

RightSeeds -

https://uol.de/en/wire/economy-of-the-commons/junior-research-

group-rightseeds (Kliem & Sievers-Glotzbach, 2022);

LIVESEED - www.liveseed.eu
(Winter et al.,, 2021);

and Engagement.Biobreeding - www.biobreeding.org

DIVERSIFOOD - diversifood.eu (Meier & Oehen, 2019).

DYNAVERSITY - dynaversity.eu

From this review and from the content of the interviews and workshop conducted in

the two case studies of this Task, the following list of communication challenges

emerged(7able 79). For these challenges, if available from literature or case study

material, suggestions to overcome them in communication are described (7ab/e 79) .

Table 19 List of communication challenges and suggestions to overcome them

Communication Challenges

Suggestion(s) to overcome

communication challenge

Connection between (agrobio)diversity
levels and food choice is difficult to make

Make explicit the connection between

(agrobio)diversity and food choice in
communication materials

Consumer-citizens do not make a
direct connection between
agrobiodiversity and the food they
eat;

Consumers are rarely aware of the

difference between species and
variety and, because of this,
communicating about genetic

diversity is very challenging;
Consumers are confused by the
marketing hype on "ancient/heritage
grains”, perceived as good for health
and the environment. This makes it
difficult to explain the benefits of
novel OHM or OVs;

The choice of variety is not a decisive
factor when buying fresh products

The differentiation of varieties
should rather be mediated on the
basis of taste, appearance and
consistency.

Consumer-citizens  have highest
chance of eating a new species or
variety that they had not known
before when going to a farmers’
market, eating at a restaurant or
buying a vegetable box.
Communication material to provide

additional information in these
settings should be promoted.
Develop clear and easy to

understand messages for labels of
products sold through shops,
consumer groups or online.
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and even less when buying processed
food items;

— Indicating the names of plant species
(e.g. underutilised and neglected
crops) and varieties (e.g. landraces,
or cultivars deriving from organic
breeding) on food products’
packages is often ineffective;

— Communication of variety names
(even if enhanced by a targeted
promotion campaign to make it
effective) can be counter-productive
in the long term. Breeding is
intended for a continuous delivery of
new/adapted varieties bringing in
always new varieties;

Many aspects to cover and no simplified
key terms widely used

Caution in the use of terms

- Complexity and multidimensionality
of the topic (species diversity,
genetic diversity, cultivar type, newly
developed cultivars vs landraces,
different breeding approaches for
Organic Varieties/Organic
Heterogeneous Material/organic
pure lines, Organic Plant Breeding vs
Breeding for Organic concepts,
breeding vs seed production);

- No standardised position across the
organic sector about cultivar types of
choice for organic farming;

- Many technical terms to explain and
no simplified key terms widely used;

- When communicating about
cultivated diversity, basic
information (e.g.,, "What is a
variety/cultivar?”) should be
included

- Careful choice of terminology. For
example, terms such as "biodiversity"
and "agrobiodiversity" should be
avoided in communications, as they
are not familiar to many consumers
or need to be well explained to avoid
misunderstandings. The use of
paraphrases, e.g. ‘“diversity of
cultivated and wild plants" for
"agrobiodiversity” or “cultivated
diversity”, should be adapted for
each language according to the
terminology used in that particular
language. The term "breeding” can
also be substituted with easier to
communicate concepts such as
“variety development” or “selection”.

The topic of seed difficult to separate
from related topics

Frame organic breeding topic in the
larger context of achieving the general
objectives of organic farming

- Large overlap with related topics
(organic  farming in general,
conservation of agrobiodiversity,
biodiversity in general, ...);

- Explain clearly how organic breeding
is an enabler for organic farming in
general, allowing it to reach its full
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potential, and to better achieve its
sustainability goals in practice.

- Promote the concept "to each land
its seed, to each seed its land".

Consumer expectation vs actual sector
situation

Show the way forward

- Low level of problem awareness and
prior knowledge in the target group
(consumer expectation
situation the organic
chain);

- Discrepancy
expectations (only organic inputs
used in organic farming, i.e. 100%
organic seeds for organic crops) and
the actual situation, with the phasing
out of non-treated conventional
organic seeds not yet achieved;

- Discrepancy between the vision for
the use of adapted varieties and the
actual situation, where conventional
varieties are widely used for the
majority of organic production

vs actual
seed value

between consumer

- Use positively framed messages (e.g.
the beauty of conserving cultivated
diversity vs the threat of losing it) to
elicit positive responses from
audiences (Jacobson et al., 2019).
This approach should be well balance
in order to avoid to loose credibility
(Lauterbach & Bantle, 2022)

Value in long supply chains can more
easly get lost

Show positive cases of organic breeding
promotion in longer supply chains

- Longer supply chains pose the
greater challenge to communicate
effectively;

- Explain how close collaborations in
the value chain (e.g. case of the
beetroot juice from organically bred

open pollinated varieties in
Germany) can overcome  this
challenge.

Should the consumer by organic breeding
based food products for own-sake or for
the planet?

Organic breeding is a way forward both
for human health and the environment

- Conflict beween elicting altruistic
(environment, society) vs hedonic
(taste, health) motivations towards
organic breeding based products.

- Highlighting personal benefits, such

as communicating the taste of
varieties and developing recipe
suggestions.

- It is advisable to address in a
balanced way both value
dispositions in  communication.

Advertisements combining egoistic
and altruistic claims produce more
favourable responses than purely
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egoistic or altruistic-focused
advertisements.

Health benefits are hard to prove Focus on diets and their diversity
- The topic of health (of high interest - Communicate rather about taste and
for consumers) is very difficult to specific quality attributes for which is
communicate because of strict rules possible to have data.

in "health claims” regulations and
often lack of (scientific) studies to
prove them.

4.6 LiveSeeding consumer-citizens communication strategy,
narratives and infographics

The in-depth benefits/costs evaluation work on the two case studies of this Task
allowed to highlight ecological, societal and economic benefits of organic breeding.
This work has also shown the complexity and limitations of this evaluation as some
benefits might be:

- attributed to the cultivar type (e.g. open pollinated variety vs hybrid) rather to the
fact that the variety was selected under organic conditions;

- breeding program specific (e.g. strong focus on resistance breeding or nutritional
value) rather than specific to the cultivar type developed (e.g. line breeding vs
population breeding);

- an advantage for a group (e.g. citizens) and at the same time a disadvantage for
other actors (e.g. breeders).

The experiences from experts in LiveSeeding consortium, the data gathered from the
two case studies, the literature and related projects oblige us to acknowledge a
consistent knowledge gap among consumers about this topic.

LiveSeeding consumer-citizen communication strategy

These considerations call for new approaches to consumers-citizen communication
about Organic Plant Breeding and in particular the development and use of
cultivars, such as OHM and OV, aiming to increase cultivated biodiversity at
species level.

Based on this need, we decided to support the work of LiveSeeding partners and Living
Labs on the ground with a practical communication tool: a publication (printed A2
format leaflet with 8 folds for infographics and explanatory text on one side and an
attractive poster on the other) that helps to fill this gap.

This tool will support a communication strategy aiming to support the exchange of
knowledge during in-person settings (e.g. tasting stand in a shop, farmers’ market,
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fair, demo day, ...) where consumer-citizens are most likely to acquire awareness with
the important, yet, difficult to communicate topic of cultivated diversity.

The narratives developed for this publication in form of infographics (to be prepared
by a professional illustrator), together with the digital version of the publication will
be on line on the website www.biobreeding.org by September 2024. The option to

have a QR-code on products to share the content of these infographics will be
available to LiveSeeding partners and any other organic breeding organisation
interested. This will allow to exploit the potential of hybrid communication and be

able to use the produced infographics both in in-person and online communication.

The LiveSeeding consumer-citizen publication will be developed to include:

- Explanatory text about key terminology to understand cultivated diversity;

These part will cope with the need to provide basic information on cultivated

diversity topic.

- Narrative elements specifically developed based on the results of the beetroot open
pollinated varieties and wheat populations cases.

These will directly mention the taste features of the food products in order to elicit
hedonic motivations in the audience. These parts will offer the opportunity for
increased interest and engagement. A recipe will be included in the cover page to
stimulate interest by the consumer-citizens.

- Infographics to explain in an easy way the arguments/benefits related to (1) local
adaptation and climate resilience; (2) community building and value chain
collaborations and (iii) locality and indipendence from global market dynamics to elicit
the altruistic motivation among citizens.

This part will allow to transfer information about complex issues in a direct way.
The publication will be first released in English (September 2024) and then
translated in French, Italian and German in oder to be used in in-person exchange
events where products from OV and OHM will be promoted by the LiveSeeding
Living Labs.

LiveSeeding consumer-citizen narratives

Table 20 List of communication challenges and suggestions to overcome them

Message ‘ Narrative to convey it

We welcome everyone to the world of farmer and

Agrobiodiversity increase | community-led seed stewardship.

in farming systems Diversification at species level enhances the ecosystem

Genetic resources and promotes sustainable farming.

conservation Diversity at genetic level boosts resilience and
adaptability.

(9] Live D6.1 - Benefits of Organic Breeding
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FURAT case to show
Genetic diversity within a
field

To engage with Diversified Populations, picture a wheat
field with plants differing in seed color, height, ear
size, and disease resistance. This genetic diversity
creates a robust community, enhancing

Resilience.

OV beetroot varieties to
exaplain seed sovereignity

Open Pollinated Varieties produce seeds that can be
reused year after year, retaining the original

traits. This allows anyone to save and

regrow seeds without needing to buy new

ones each season.

More cultivated diversity
Reasons why organic
plant breeding is needed
(Infographic 1)

To make sure that organic farming achieves its aim of
sustainability, farmers need to access organic seeds of
adapted cultivars.

Local Adaption and
Climate Resilience
(Infographic 2)

For every land, the right seed; for every seed, the right
land.

Best exaplained with a visual example:

Climate resilience is demontrated in the case drought
featuring the beetroot case.

Local adaptation is shown with the case of the wheat
population in hilly grounds and coastal planes to
highlight that each variety is locally adapted.

Community Building
(Infographic 3)

Organic breeding: Building plant and people
communities, strengthening local economies, and
fostering collaboration.

Poster (Infographic 4)

Diversity makes us stronger
Diversity of seeds allows diversity in farming which
promotes diversity of diet and community.

Cover page (Infographic 5)

Illustrated process from seed to bread as a recipe.
Using the basic yet universal example of bread, we
provide an intuition of how the diversity of seeds is
linked to the diversity of food.

Example with the FURAT
case

Wheat: A Taste from Rural Italy

Imagine walking through the rolling hills of Tuscany,
Italy, where fields of wheat sway in the breeze. This
isnt just any wheat; it's FURAT, a diversified
population that thrives even in these challenging hilly
landscapes. The flour from FURAT wheat is the secret
behind artisanal bread with an unmistakable flavor
you'll want to savor. These seeds belong to everyone,
free from intellectual property rights, allowing farmers
to grow and save them season after season. This
continuous cycle helps the wheat adapt to local
conditions, enhancing its health and resilience to
extreme weather.
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Example with OP beetroot

Beetroot: Sweet Rewards of Open-Pollinated
Varieties
Now, picture the vibrant organic farms of

Germany, where farmers cultivate Bioverita

certified, open-pollinated beetroot varieties. These
beetroots produce yields comparable

to hybrids but come with extra benefits. Farmers earn
fair prices, acknowledging their dedication to growing
these unique plants. The higher genetic diversity of
these beetroots boosts their health and resilience,
making them more robust against drought and other
extreme conditions. Plus, with no need for special
processing and their naturally higher sugar content,
these beetroots offer a taste that's simply unbeatable.

What Actions Can We
Take?

See if there is a label (e.g. bioverita or RSR OHM label)
Check if your country has this label, and if not, explore
this map (https://www.biobreeding.org/breeding.html)

to see if a community of diverse organic plant breeders
and farmers exists in your area. Visit them and get
involved!

Connect yourself

Look out for organizations that might be selling
products at your local farmers’ markets. They may also
host field days or open days. Get involved and learn

more!

Change seed, grow difference!

Live D6.1 - Benefits of Organic Breeding
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5. Limitations

FURAT Floriddia popolazione” as example of OHM

Concerning the breeding of OHM cultivars, there exist two main philosophies. The first
one aims for as much genetic diversity within one population as possible. This
approach was followed when breeding the population FURAT. The proponents of this
philosophy support the idea that natural selection will favour the best suiting plants
for the location where the cultivar is grown and that the diversity only has to be
managed to a certain extent in order to support natural selection. The proponents of
the second philosophy think that it is more efficient to select the parental lines
carefully in order to include specific traits in the population. They argue that nature
only selects for reproduction — quality or yield, which are crucial for an agricultural
crop, have to be controlled by breeders selecting for these traits.

Both philosophies are valid, but the differences have to be taken into account when
evaluating the benefits and costs of OHM. In the current study we focused on FURAT,
thus, a wheat population which was bred for genetic diversity. Therefore, the results
presented here do not necessarily hold for a wheat population which was bred for
specific traits, like quality or yield. Furthermore, FURAT OHM wheat has been widely
cultivated in Italy only since 2017, when certified seed first became available. In this
relatively short time, farmers and processors have been practicing and adapting their
cultivation and transforming methods to this evolving population and the process is
still ongoing.

Another limitation of this study concerns the baseline: initially it was thought to use
a modern wheat variety as a comparison. However, during the interviews and the
definitions of questions and indicators, it became clear that modern varieties were
totally unsuitable for cultivation in the marginal/hilly organic environments of the
majority of the farms participating in the workshops. Modern wheat varieties are
characterized by a reduced plant height, which gets even shorter without chemical
fertilizers, rendering their weed suppression ability almost non-existent under organic
conditions. Therefore, participant were asked to think, as a term of comparison, to an
old or local variety of tall size, that they would normally grow (e.g. Verna). Such
varieties have low to moderate yields but exhibit good quality traits (flavour, gluten
type) and are particularly appreciated by consumers. For this reason, a comparison
between OHM and cutting-edge modern varieties could not be established here and
would require a different type of study or more complex market analysis. Moreover
uniform lines specifically developed under organic condition (i.e. robust organic pure
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lines) and adapted to Central Italy, are not yet available for the farmers in the target

network.

Additionally further investigation is needed to verify if certain advantages and
disadvantages can be derived from the use of OHM cultivars itself or more at large
because of the specific value chain in which they are used. In the expert interview it
happened that different terms were used in a non coherent way and therefore it didn't
always become clear if the fact that an OHM cultivar is used is actual the cause for
certain factors. For example, the perceived better digestibility and the longer shelf life
of products from populations are factors that could also come from the used
processing technique. Often, the interview participants talked about sour dough
bread, which is associated with a better digestibility than common white bread, no
matter of the raw material (Canesin & Cazarin, 2021).

Open pollinated beetroot varieties as example of Organic Varieties

We chose to compare organically bred OP beetroot varieties with conventionally bred
(and organically multiplied) hybrid beetroot varieties in the context of organic
farming, as this comparison reflects organic farmers reality: they either grow
organically bred OP varieties or conventionally bred (and organically multiplied)
hybrids. This is the choice they currently have. We are aware that the benefits and
costs resulting from this comparison cannot solely be attributed to the breeding
conditions (conventional or organic). In fact, for some benefits like for example the
lower susceptibility to leaf spots, it is difficult to say whether the benefit can be
attributed to the fact that the variety was bred under organic conditions or to the fact
that it is open pollinated and not a F1-hybrid. In contrast, the benefit of 'independence
from the conventional sector' for example can be solely attributed to organic
breeding. And the benefit, that a farmer can develop his/her own variety can be solely
attributed to the fact that the variety is open pollinated (which is strongly supported
by organic breeding). In addition, some benefits might be breeding program specific
(e.g. strong focus on resistance breeding) rather than specific to the cultivar type
developmed (OV or hybrid).

Communication strategy to reach consumer-citizens

The complexity and multidimensionality of organic seed value chain (species diversity,
genetic diversity, cultivar type, newly developed cultivars vs landraces, different
breeding approaches for Organic Varieties/Organic Heterogeneous Material/organic
pure lines, Organic Plant Breeding vs Breeding for Organic concepts, breeding vs seed
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production) and the lack of a standardised position across the organic sector about
cultivar types of choice for organic farming do not allow to simplify communication
messages without losing generalisation power. For example, communicating about
the within crop stand genetic diversity in OV and OHM does not allow to mention the
role of robust pure lines developed in organic conditions and focusing on traits
specifically relevant for organic farming. A communication strategy works best when
coupled with narratives / practical examples. While the publication to be produced as
part of this task will serve the general purpose of explaining key concepts of cultivated
diversity, it will be more useful for promoting food products derived from cultivars
that are most similar to the two investigated in this study
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6. Conclusions

Benefits of “FURAT Floriddia popolazione” as example of OHM

The results of this study show, that stakeholders working with OHM cultivars see many
benefits in using these cultivars, including societal, environmental and economic
benefits.

Similarly to the OV case benefits which can be generalized for all OHM cultivars are:
actors independence from the conventional sector (and specifically in eaht from the
global commodity grain market and concentrated seed market); the ‘common/ public
good’ character of OHM due to the absence of patents and plant variety protection;
the option of developing locally adapted farmers’ varieties; higher genetic diversity
under cultivation; and a guarantee for GMO/NGTs-free products.

The legalisation of OHM marketing by notification and without Plant Variety
protection in 2022 prompted in depth discussion in the OHM case, on the relation
between IPR, royalties and seed sale and related challenges and opportunities to
incentivise the develop new OHM cultivars.

It should be noted here that in open pollinated cultivars can also be the case that no
IPR are applied, and the arrangement of the seed sale and pricing should buffer for
the provision of seeds as common good to society.

Another outcome of the interviews and the workshops is that populations seem to be
particularly well suited for marginal areas and organic conditions as they have the
ability to maximize their yield potential through local adaptation. Furthermore, they
have both the ability to adapt to climate changes as they occurr, and to absorb climatic
shocks (interannual variability), Considering that the impact of climate change will
increase in many areas in Europe, deploying more OHM may represent a valuable
adaptation strategy for the organic agricultural sector. The factors influencing the
distribution of populations are mainly connected to the value chain associated to
them. It became clear that processors could have a big influence, since often they act
as the link between farmers and consumers. Often farmers that are convinced of the
advantages of OHM cultivars, develop their own value chain, either processing and
selling the products directly or teaming with other local transformers. This requires a
lot of effort, which according to the results of the interviews and the workshops is
worth it, mostly becuause it results in higher and more stable revenues for all the
actors in the vaue chain. Although nowadays OHM still represents a niche of the
organic sector, this case study suggests that there is a lot of potential, as most
stakeholders working with populations appear very satisfied, and the available
literature shows that they are comparable to uniform lines with relation to their
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agronomic performances under organinc conditions, whilst bringing some additional
advantages linked to their genetic diversity (yield stability, capacity of absorbing
climatic shocks, etc.). Nevertheless, the challenges in further developing OHM and its
use among farmers should not be neglected and it is clear that a big amount of effort
has to be put, including financial resources, knowledge and time. Until recently, the
overall conditions within the breeding sector didn't really support the development
of populations, however, the new organic regulation created the opportunity to
develop OHM. There is already a strong community standing behind the concept and
prioritizing ecological and social values that come with using populations, on top of
using organic cultivars in general. The necessity to maintain genetic diversity has been
universally recognised, and this another good reason to to support OHM at society

level.

Benetits of open pollinated beetroot varieties as example of Organic Varieties:

The costs and benefits of open pollinated varieties compared to hybrids depend
heavily on the plant species or crop. In this study we selected beetroot for the
evaluation of costs and benefits of open pollinated varieties in organic farming. The
results show that in the case of beetroot, hybrids are not needed. Economic losses at
farm-level can be offset by a modest price premium and farmers profit from a better
plant health and resilience. There is no economic loss at processing level. In contrast,
processors can profit from a higher Brix value, an important quality requirement for
juice. At breeding level, there is a substantial cost saving. With the money that is put
into a hybrid beetroot variety, organic breeders can develop ten open pollinated
beetroot varieties. Benefits which can be generalized for all open pollinated varieties
include: organic actors independence from the conventional sector; the ‘common/
public good’ character of open pollinated varieties due to the absence of patents and
plant variety protection; the option of developing locally adapted farmers’ varieties;
higher genetic diversity; and — if the OP variety is organically bred — a guarantee for
GMO-free products. The main barrier of using organically bred OP beetroot varieties
is on the one hand the market's demand for homogeneity and its focus on outer
appearance and on the other hand farmers' perception that ,only hybrids work” and
that OP varieties do not give a good enough (marketable) yield. Thus, some effort is
required in informing producers about cultivars where open pollinated varieties work
well like beetroot and in ‘disconnecting’ the association between appearance and
quality in consumers’ heads.
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Communication strategy to reach consumer-citizens:

A consistent knowledge gap among consumers about agrobiodiversity management
and even more specifically about organic breeding. In the communication with
consumer-citizens it is a priority to focus on strategies that allow to complement the
provision of basic knowledge (e.g. what is a variety) with the elicitation of motivations
(based on proved benefits) of organic breeding. Narratives based on practical cases,
such as the two investigated in this study, will help to convey the message in a more
direct way.

The strategy therefore is focused on exchange of knowledge during in-person
settings (e.g. tasting stand in a shop, farmers’ market, fair, demo day, ..) where
consumer-citizens are most likely to acquire awareness with the important, yet,
difficult to communicate topic of cultivated diversity.

A practical communication tool: consisting in a publication (printed A2 format
leaflet with 8 folds for infographics and explanatory text on one side and an attractive
poster on the other) will provide an easy to use way to support partners to delvier on
this strategy in a coeherence and effective fashion. This will also be complemented
with elements to increase interaction between in person communication and online
resources (via QR code).
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Annex 1

Table 27 shows the detailed interview guideline with all questions included. Combining the findings

from the expert interviews with the insights from literature, including existing multicriteria

frameworks, the list of indicators and statements as in table 21 resulted and was assessed with

value chain actors. The last column specifies the actors which were asked to evaluate each indicator

(B = breeder, F = farmer, P = processor).

Important: Not for all benefits and costs a meaningful indicator could be identified.

Table 21: Case study 7 (OHM): Questionnaire of the expert interviews (for farmers)

Introduction

1 | Most important
steps:

- signing participant
agreement

- start recording

- answer potential
questions

Hello, thank you for your willingness to
participate in an interview. I am
Marlene Sander, a master student from
the university of Hohenheim in
Germany, and I am currently writing my
thesis together with FiBL Switzerland in
the LIVESEEDING project. For my thesis
I will identify the costs and benefits of
using heterogeneous populations that
were bred for organic agriculture. The
interview will last maximum 1 hour.
Most of the questions are open
questions which meas your answer can
be as long as you want and you can say
everything that comes to your mind for
that questions. There are some
questions where you have to rate your
answers on a scale of 1 to 5, but I will
tell you when that applies. The data will
only be used for scientific purposes and
will be anonymized when used for the
thesis or any other paper. You have to
sign a participant agreement for that
purpose. Please read it carefully and
sign here. I would like to record the
interview, as it is easier for me to

transcript and code it. If that is okay for
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you I will start the recording right now.
Do you have any further questions
concerning the interview before we
start?

_ Instructions for the | Questions Possible
Interviewer answers
2 | Since when have you been managing | _
the farm or are you working at the
farm?
3 Since when is your farm certified as
organic?
4 Which certification do you have?
Since when are you growing FURAT?
6 Is FURAT the only wheat cultivar you are
currently growing?
7 If no, which other cultivars are you
using and what is the share of the area
(ha) on which you are growing FURAT?
8 If yes, which type of seed did you use
before the OHM cultivar?
9 | Ask for every single | Please describe the conditions your | Ask for:
category. facing for farming at your specific | - so//
location. - topography
- temperatures
- precipitation
(rainfall)
(9] Live D6.1 - Benefits of Organic Breeding
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10

Ask for every single
category.

Please describe your agronomic system.

Ask for:

- type of
system
(organic,
biodynamic,
regenerative, ...)
- crop rotation
- soil
management

- pest
management

- mechanical
treatments

11

The value chain
should be
described.

Please describe the value chain in
which you are in.

- Who are you selling to/buying from
- which product is sold to the
consumer

- how many steps are within the value

chain

12

In this question, it is
only important
which traits they
mention. You can
tick the mentioned
traits on a printed
list from possible
traits.

Please describe the traits you consider
as relevant for a wheat cultivar in order
to be suitable for organic farmers in
Tuscany.

Resistance to
seed-borne
diseases

weed
competitiveness
ability to
establish
symbiont
relations

good nutrient
use efficiency
drought
resistance
rather small/tall
plants

yield

yield stability
local

H Live
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adaptation
quality of the
wheat

13

Now they have to
rate each single
treat according to
the scale. The ones
they mentioned

Please rate the traits you just

mentioned according to their

importance.

Now please also consider the traits

you haven't mentioned: are the not

Scale from 1 to
5:

5= crucial/very

important
4= important

first, but then also important? 3= rather
the other ones from important
the list. You can 2= less
show them the important
printed list with 1= nice to have,
traits so they can but not very
read them in important
addition to reading
them out loud to
them.

14 | Take the list of traits | Is  FURAT  fully  fulfilling  these | Scale from 1 to

again and see for
each one if it is
fullfilling the traits

or not.

requirements?

Please rate to which extend FURAT s

fullfilling  the  traits
mentioning

If no, what is missing?

you

were

before.

5:

5= completely
fullfilling

4= fullfilling
3= rather
fullfilling, but
some
expectations
are not met

2= rather not

fullfilling
1= not
fullfilling at all,
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[am
disappointed

15

First, ask in this
general way.

If only economic
aspects are
mentioned, ask
about social and
environmental
aspects.

Not all aspects have
to be mentioned,
but some from all 3
categories.

If you were to promote FURAT to a
friend who is a farmer and is currently
using a conventional pure line variety,
what would you tell him/her? Why
should he/her use FURAT from now
on?

Economic
aspects:

- saving seeds
on farm saves
input costs

- higher/lower
labour costs

- higher/lower

yield

- better yield
stability -->
higher revenue
in the long
term

- marketing

advantage -->
can be sold for
a higher price

- better/worse
seed quality -->
I have to buy
more/less seeds

Social aspects:
- independency
of seed
companies

- acceptance
within the
personal
network

Environmental
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aspects:

- better
adaptation
leads to less
inputs
(fertilizer,
water,
pesticides,...)

- biodiversity
on the field is
higher

- FURAT can
buffer the
effect of
extreme
weather and
climate change
- better/worse
soil
conservation

- more resistant
against
diseases -->
less treatment

16 What would you tell your friend could
be potential risks he/she would have to
deal with?

17 Based on your experience: what can you
say about the overall performance of
FURAT?

(Overall performance = yield, yield
stability, yield quality)

18 From your experience: Does the yield
differ from other varieties?
Does yield stability differ?

19 How much yield per ha do you have in

mean?
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20

What is the highest yield you had and

when was it?

21 What was the lowest yield you had an
when was it?
22 Have your costs changed since you are
using raw material from FURAT?
If yes, in which direction?
23 What are the main influencing factors | Possible
on the costs? answers:
- costs of the
raw material
- quality: if it is
a good quality
it is easier to
process
24 Have your revenues changed since you
are using FURAT?
If yes, in which direction?
25 Under which conditions does FURAT | Possible
perform the best? answers:
- under the
optimum

conditions for
wheat

- under drier
conditions

- under wetter
conditions

- under extrem
conditions

- under the
conditions for
which it was
bred (which
ones?)
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26

What could speed up the adoption of
FURAT in Tuskany?

Possible
Answers:

- spreading the
experience of
farmers already
using FURAT

- Promotion by
RSR

- education of
customers so
the demand is
going up

- the
availability of
seed has to

increase

27

What could hinder or slow down the
adoption of FURAT in Tuscany in the
future?

Possible
answers:

- current
derogation
system

- if the
availability
stays as poor as
itis now

- the quality of
the seed is
worse than the
quality of
conventional
cultivar seed

- knowledge
about
populations
stays low

- the products
are more
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expensive than

normal ones

28

What could increase the demand of
products from population cultivars in
the future?

Possible
answers:

- more
education of
the consumers
- lower price of
the products

- more
promotion
through
organic
associations

29

What could decrease the demand of
products from population cultivars in
the future?

Possible
answers:

- higher price
of the products
- discovery of
another
innovation
implementation
of GMO in
organic
agriculture

30

What could increase the supply of seed
from population cultivars in the future?

Possible
answers:

- more
producers
decide to
produce seed
of populations
- promotion

through
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organic
associations

- more pressure
to find
alternatives
through climate
change

- improvement
of the legal
situation

31

What could decrease the supply of seed
from population cultivars in the future?

Possible
answers:

- higher price
of the products
- discovery of
another
innovation
implementation
of GMO in
organic
agriculture

- legal situation

32

This  was the final question.
Do you have any other aspect you
would want me to know about organic
wheat breeding or FURAT?
Is there any important aspects we
haven't looked at yet?

Is there any specific person you think of
that is an expert in this field and it
would be important for me to talk to
him/her?

If not, thank you very much for your
participation in the interview and for
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your very valuable insides.
I would like to send you an E-Mail with
the framework of the benefits of
organic breeding I'm identifying within
the thesis. Could I write down your e-
mail adress for that purpose?
If you wish, I can also send you the
results of the study once I finish my
thesis.

Table 22: List of indicators and statements case study 1: OHM of wheat in Italy

H Live

Indicator Parameter/ Scale Actors
Breeding and seed production
Breeding duration of a notified cultivar* Scale: short (5 years), average (10 years), B
*(from crossing/ dynamic mixture to long (more than 10 years)
notification/ use for commercial production
at farm scale)
Breeding costs per notified cultivar Scale: 1 = much more than costs of a B
pure line; 3 = more than a pure line; 5 =
the same costs as for a pure line; 7 = less
than a pure line; 9 = much less than a
pure line
Seed production: Certified seed needed per dt/ha B
ha
Seed production: Certified seed produced dt/ha B
per ha
Average amount of certified OHM seed sold dt/year B
in the last 5 years
Average demand of certified OHM seed in dt/year B
the last 5 years
Selling price for certified OHM seed €/dt B
On farm
Perceived fair price fo certified OHM seed €/dt F
Amount of seed needed per ha for wheat dt/ha F
cultivation
During the last 5 years: amount of seed dt/year F

saved on farm
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During the last 5 years: amount of seed % F
saved on farm per ha of cultivated wheat
During the last 5 years: bought seed (in % F
addition to farm-saved seed) per ha of
cultivated wheat
"The quality of seed saved on farm is Scale (1 = not agree at all, 3 = do not F
worse than the quality of certified seed.” | agree, 5 = average, 7 = agree, 9 = fully
agree, 88 = it depends, 99 = don't know)
When saving on farm: costs for seed €/dt F
production*
*Relates to hours of work for seed cleaning
and other activities in the field
Number of times to go to the field F
Average time spent on the field per time go h/ha F
to the field
Area needed to store raw material mA2/dt F, P
Costs to store raw material (incl. fixed and €/dt
variable costs)*
*How much rent would you pay to store 1 dt
of wheat?
Storability of raw material without losing months F, P
quality
Area needed to store seed mA2/dt , F
Costs to store seed (incl. fixed and variable €/dt B, F
costs)*
*How much rent would you pay to store 1 dt
of seed?
Labour input for seed cleaning h/dt , F
Farm-saved OHM seed compared to bought Scale (1 = much more vulnerable, 3 = , F
OHM seed: vulnerability to seedborne more vulnerable, 5 = comparable to pure
diseases line, 7 = less vulnerable, 9 = much less
vulnerable)
OHM seed compared to pure line seed: Scale (1 = much more vulnerable, 3 = B, F
vulnerability to seedborne diseases more vulnerable, 5 = comparable to pure
line, 7 = less vulnerable, 9 = much less
vulnerable)
Productivity
Yield potential: Harvested yield under t/ha B, F
optimal growing conditions (with standard
humidity = 14%)
Adaptation to location Scale: 1 = much lower than in a pure line; | B, F

3
7
higher

low than in a pure line; 5 = the same;

higher than a pure line; 9 = much
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"The adaptation to the location over the Scale (1 = not agree at all, 3 = do not B,
years goes hand in hand with a decline of agree, 5 = average, 7 = agree, 9 = fully
genetic diversity within the OHM agree, 88 = it depends, 99 = don't know)
cultivar.”
Buffering effect against climatic extremes Scale: 1 = much lower than in a pure line; | B,
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
"The first question when you go to the Scale (1 = not agree at all, 3 = do not B,
bank and ask for a possibility to invest agree, 5 = average, 7 = agree, 9 = fully
your money with the lowest possible risk, agree, 88 = it depends, 99 = don't know)
they will tell you to diversify your
portfolio. OHM is nothing else than the
same strategy applied to agriculture”
Nutrient use efficiency* Scale (1 = very bad, 3 = bad, 5 = average, | B,
*Ability to deal with nutrient poor soils 7 = good, 9 = very good)
Water use efficiency* Scale (1 = very bad, 3 = bad, 5 = average, | B,
*Ability to deal with water scarcity 7 = good, 9 = very good)
Yield range over the last 5 years t/ha (range: min, average, max) B,
Yield compared to the location's yield % (range: min, average, max) B,
potential over the last 5 years
Yield suitable for human consumption in the | % of harvested yield (range: min, average, | F
last 5 years max)
Processing
Grain: Purchase price €/kg or t
Grain: expected protein content Scale: 1 = much lower than in a pure line;
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
Grain: expected gluten content Scale: 1 = much lower than in a pure line; | P
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
Flour: purchase price €/kg or t
Flour: expected protein content Scale: 1 = much lower than in a pure line; | P

3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
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Flour: expected gluten content Scale: 1 = much lower than in a pure line; | P
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
Flour: expected w value Scale: 1 = much lower than in a pure line; | P
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
Flour: Perceived baking quality Scale (1 = much worse than a pure line, 3 | P
= worse than a pure line, 5 = the same as
a pure line, 7 = better than a pure line, 9
= much better than a pure line)
Flour: Variability of baking quality between Scale (1 = very variable, 3 = variable, 5 = P
batches average, 7 = little variable, 9 = not
variable at all)
"It's way easier as a processor to work Scale (1 = not agree at all, 3 = do not P
with uniformity (instead of agree, 5 = average, 7 = agree, 9 = fully
heterogeneity). That's clear.” agree, 88 = it depends, 99 = don't
know)
Bread: expected gluten content Scale: 1 = much lower than in a pure line; | P
3 = low than in a pure line; 5 = the same;
7 = higher than a pure line; 9 = much
higher
Bread: expected nutritional value Scale (1 = very bad, 3 = bad, 5 = average, | P
7 = good, 9 = very good)
Bread: taste Scale (1 = very bad, 3 = bad, 5 = average, | F, P
7 = good, 9 = very good)
Bread: expected shelf life days , P
Bread: selling price €/kg
"Even if FURAT is a bread wheat cultivar, Scale (1 = not agree at all, 3 = do not
it can be used to make other products like | agree, 5 = average, 7 = agree, 9 = fully
pasta or beer." agree, 88 = it depends, 99 = don't
know)
Value chain and society
Required knowledge for cultivating OHM Scale (1 = very little, 3 = little, 5 = F
wheat average, 7 = much, 9 = very much)
Required knowledge for processing OHM Scale (1 = very little, 3 = little, 5 = F, P
wheat average, 7 = much, 9 = very much)
Perceived independence of value chain from Scale (1 = very little, 3 = little, 5 = B, F, P
global seed market average, 7 = much, 9 = very much)
Perceived workload Scale (1 = very little, 3 = little, 5 = B,FP
average, 7 = much, 9 = very much)
"One positive point of OHM is that there Scale (1 = not agree at all, 3 = do not B, F, P

are no patents, there is no Plant variety
protection and the cultivars are available
to the public”

agree, 5 = average, 7 = agree, 9 = fully
agree, 88 = it depends, 99 = don't know)
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"OHM cultivars strengthen cooperation Scale (1 = not agree at all, 3 = do not B, F,
along the value chain.” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"OHM cultivars contribute to food Scale (1 = not agree at all, 3 = do not B, F,
security.” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"The genetic diversity within one cultivar Scale (1 = not agree at all, 3 = do not B, F,
itself brings an added value.” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"OHM cultivars have advantages that Scale (1 = not agree at all, 3 = do not B, F,
cannot be quantified” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"The nature of OHM is not compatible Scale (1 = not agree at all, 3 = do not B, F,
with the conventional market.” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"The use/development of OHM implies Scale (1 = not agree at all, 3 = do not B, F,
that there is only natural selection.” agree, 5 = average, 7 = agree, 9 = fully

agree, 88 = it depends, 99 = don't know)
"When using/developing OHM cultivars, Scale (1 = not agree at all, 3 = do not B, F,
selection by the breeder/farmer is agree, 5 = average, 7 = agree, 9 = fully
possible.” agree, 88 = it depends, 99 = don't know)
"When using/developing OHM cultivars, Scale (1 = not agree at all, 3 = do not B, F,

selection by the breeder/farmer is
needed.”

agree, 5 = average, 7 = agree, 9 = fully
agree, 88 = it depends, 99 = don't know)
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Annex 2

Combining the findings from the expert interviews with the insights from literature,

including existing multicriteria frameworks, the following list of indicators and

statements resulted and was assessed with value chain actors. The last column

specifies the actors which were asked to evaluate each indicator (B = breeder, S =

advisor from Bingenheimer, F = farmer, P = processor).

Importantly: Not for all benefits and costs a meaningful indicator could be identified.

For instance, to assess the value of OP varieties as genetic resource for further

breeding, a simple indicator was not considered meaningful. Methods like contingent

valuation from the field of Environmental Economics would be more suitable for

quantification in that case.

Table 23: List of indicators and statements case study 2. OV beetroot Germany

Nr. | Question/ Statement/ Question type/ Parameter Actors
Indicator

1 Breeding/ seed production level

1.01 | Breeding targets Open question B

1.02 | Place of breeding Open question B

1.03 | Breeding Duration Years B

1.04 | Breeding costs EUR/variety B

1.05 | Costs for maintenance breeding EUR/variety B

1.06 | Seed quality of OP beetroot Scale (1 = no, significantly lower, 3 S
compared to hybrid varieties = no, lower, 5 = yes, comparable, 7

= no, higher, 9 = no, significantly
higher, 88 = depends, 99 = don't
know)

1.07 | "The amount of seed demanded of | Scale (1 = not agree at all, 3 = do S
OP varieties exceeds the amount of | not agree, 5 = average, 7 = agree, 9
seed produced.” = fully agree, 88 = it depends, 99 =

don't know)

1.08 | Quantity of seed of OP beetroot Kg/year S
varieties sold

2 Cultivation level

2.01 | Location of the farm Open question F

2.02 | Certification Open question F
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use organically bred, OP beetroot

2.03 | Type of soil Open question F

2.04 | Would you say the conditions on Scale (1 = Very difficult growing F
your farm are optimal or rather conditions, 3 = Difficult growing
difficult for growing beetroot (e.g. | conditions, 5 = Average, 7 = Good
nutrient-poor soils, long dry growing conditions, 9 = Optimal
periods, long rainy season, disease | growing conditions, 99 = Don't
pressure)? know/can't judge)

2.05 | Irrigation Yes/No F

2.06 | Cultivated beetroot varieties Open question F

2.07 | What motivates you/organic Open question B, S, F,
farmers to grow an OP beetroot
variety such as Robuschka or
Gesche? Why do you/ organic
farmers grow an OP variety instead
of a hybrid variety?

2.08 | Since when do you cultivate the Year F
beetroot variety on your farm?

2.09 | For individual farm: Area/ Area %/ ha F
share, on which beetroot variety is
cultivated

2.10 | Buyer of each variety Open question F

2.11 | Target market Open question F

2.12 | Planned plant/ stocking density plants/m2/year S, F

2.13 | Quantity of seeds for planned units/ha S, F
plant/ stocking density (1 unit = 100'000 seeds)

2.14 | Seed producer/ seller Open question F

2.15 | Seed price EUR/unit S, F

(1T unit = 100'000 seeds)

2.16 | What needs/ expectations do Open question B, F
organic farmers have regarding
beetroot varieties when they grow
them for juice producers?

2.17 | "[OP varieties] are adapted to the Scale (1 = not agree at all, 3 = do B,S, F
needs of organic farmers who grow | Not agree, 5 = average, 7 = agree, 3
beetroot for juice producers such = fully agree, 88 = it depends, 99 =

don't know)
as Voelkel or Gesa."

2.18 | Proportion of organic farmers who | % B, S F
use organically bred, OP beetroot
varieties.

2.19 | Proportion of organic farmers who | % B, S F
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varieties and obtain the seed on
their own farm.

2.20 | Feasability of producing good Scale (1 = very easy/ very low costs, | B, S, F
quality seed on farm 3 = easy/ low costs, 5 = average, 7

= hard/ high costs, 9 = very hard/
very high costs)

2.21 | Germination capacity % B,S F

2.22 | Uniformity of field emergence Scale (1 = not uniform at all, 3 = B,S, F

not uniform, 5 = medium, 7 =
uniform, 9 = very uniform)

2.23 | "The harvested yield of [OP varieties] is | Scale (1 = no, significantly lower, 3 B,S, F
comparable to the harvested yield of = no, lower, 5 = yes, comparable, 7
[hybrids]." = no, higher, 9 = no, significantly

higher, 88 = depends, 99 = don't
know)

2.24 | "The yield stability of [OP varieties] is Scale (1 = no, significantly lower, 3 B, S, F
comparable to the yield stability of = no, lower, 5 = yes, comparable, 7
[hybrids]." = no, higher, 9 = no, significantly

higher, 88 = depends, 99 = don't
know)

2.25 | (Harvested) yield and stability: tonnes/ha/year B,S F
(Harvested) yield achieved in the
last 3 to 5 years on your farm -
average, minimum, maximum
Note: fresh weight, after the leaves
are removed.

2.26 | "The marketable yield of [OP varieties] | Scale (1 = no, significantly lower, 3 B,S, F
is comparable to the marketable yield = no, lower, 5 = yes, comparable, 7
of [hybrids]." = no, higher, 9 = no, significantly

higher, 88 = depends, 99 = don't
know)

2.27 | Marketable yield share and % B, S, F
stability:

(Harvested) yield share marketable
to juice processor in the last 3 to 5
years on your farm - average,
minimum, maximum

2.28 | "The cultivation worthiness/ economic | Scale (1 = no, significantly worse, 3 | B, S, F
viability of [OP varieties] is comparable | = no, worse, 5 = yes, comparable, 7
to the cultivation worthiness/ = no, better, 9 = no, significantly
economic viability of [hybrids]." better, 88 = depends, 99 = don't

know)

2.29 | (Optimal) Timespan of growing Number of days B,S F
period:

Number of months from seed bed
preparation and sowing to harvest
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2.30 | "The time spent on field during the Scale (1 = no, significantly less, 3 = | S, F
growing period of [OP varieties] is the | no, less, 5 = yes, comparable, 7 =
same as the time spent on field during | no, more, 9 = no, significantly more,
the growing period of [hybrids]." 88 = depends, 99 = don't know)

2.31 | Storability: Number of months B,S, F
Number of months yield can be
stored without incurring major
losses.

2.32 | "[OP varieties] adapted very well to | Scale (1 = not agree at all, 3 = do F
the gr0W|ng/ CUIt|Vat|0n Cond|t|ons not agree’ 5 = average’ 7 - agree’ 9
on my farm.” - fully agree, 88 = it depends, 99 =

don't know/ cannot judge)

2.33 | Suitability for difficult growing/ Scale (1 = very bad, 3 = bad, 5 = F
cultivation conditions (such as no average, 7 = good, 9 = very good,
|rr|gat|on.opt|ons, heavy soils, 99 = don't know/ cannot judge)
clayey soils...)

2.34 | "[OP varieties] are just as suitable for Scale (1 = no, significantly less B,S, F
cultivation on nutrient-poor soils as suitable, 3 = no, less suitable, 5 =
[hybrids]." yes, comparable, 7 = no, more

suitable, 9 = no, significantly more
suitable, 88 = depends, 99 = don't
know)

2.35 | Suitability for cultivation on nutrient- Scale (1 = very bad, 3 = bad, 5 = F
poor soils. average, 7 = good, 9 = very good,

99 = don't know/ cannot judge)

2.36 | "[OP varieties] last just as long as Scale (1 = no, significantly less long, | B, S, F
[hybrids] when it's dry for a longer 3 = no, less long, 5 = yes, equally
period of time (drought resistance)." long, 7 = no, longer, 9 = no,

significantly longer, 88 = depends,
99 = don't know)
2.37 | Tolerance/ Resistance to drought Scale (1 = very bad, 3 = bad, 5 = F
average, 7 = good, 9 = very good,
99 = don't know/ cannot judge)

2.38 | "[OP varieties] stay healthy just as long | Scale (1 = no, significantly less long, | B, S, F

as [hybrids]." 3 = no, less long, 5 = yes, equally
long, 7 = no, longer, 9 = no,
significantly longer, 88 = depends,
99 = don't know)

2.39 | Susceptibility to cercospora Scale (1 = not susceptible at all (no | B, S, F

leaf spots), 3 = little susceptible, 5
= average, 7 = strongly susceptible,
9 = very strongly susceptible)

2.40 | "The weed competitive strength of [OP | Scale (1 = no, significantly lower, 3 B,S F
varieties] is comparable to the weed = no, lower, 5 = yes, comparable, 7
competitive strength of [hybrids]." = no, higher, 9 = no, significantly

higher, 88 = depends, 99 = don't
know)
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2.41 | Competitive power/strength Scale (1= very weak (very low leaf F
against weeds (Weed suppression mass), 3 = weak, 5 = average, 7 =
& tolerance) strong, 9 = very strong)

2.42 | "Organically bred, open pollinated | Scale (1 = not agree at all, 3 = do B,S, F
varieties strengthen farms' not agree, 5 = average, 7 = agree, 9
autonomy/ independence.” = fully agree, 88 = it depends, 99 =

don't know)

2.43 | "Organically bred, open pollinated | Open question B,S, F
varieties strengthen farms'
[OPEN]."

3 Processing level

3.01 | Processed beetroot varieties Open question P

3.02 | Certification of processed beetroot | Open question P
varieties

3.03 | Product claim for OP varieties Open question P

3.04 | Product brand for the sale of juice | Open question P
made from OP beetroot varieties

3.05 | Number of farms and other entities | Number P
(producer association, traders)
from which beetroot is sourced

3.06 | Processed quantity Tons/ year P

3.07 | Regions/ countries from which Open question P
beetroot is sourced

3.08 | Quality requirements for organic Open question B,F, P
farmers?

3.09 | Price paid by the juice processor EUR/tonne ODER EUR/kg F, P
for marketable yield

3.10 | Price of juice (not bottled) EUR/litre P

3.11 | Price of end product containing OP | EUR/litre P
beetroot varieties (bottled)

3.12 | Price premium consumers pay for EUR/litre P
juice from OP beetroot varieties as
compared to hybrids

3.13 | Processing effort Scale (1 = very much lower for OP, 3 | P

= lower for OP, 5 = same, 7 =
higher for OP, 9 = very much higher
for OP)
3.14 | Brix content — raw material Degrees of Brix (%) B, S, F,
P

3.15 | Brix value required by the Degrees of Brix (%) F, P
processor (of the raw material)

3.16 | Uniformity — raw material Scale (1 = very heterogeneous, 3 = B, S, F,

heterogeneous 5 = average, 7 = P
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homogeneous 9 = very

express your wishes to breeders,
seed producers and processors.

homogeneous)

3.17 | Uniformity required by the P

processor (of the raw material)

3.18 | Total dry matter content — raw % P

material (the higher the TDM
content, the worse the juice yield.

3.19 | Inner colouring Scale (1 = very light colour/ very P
many light rings, 3 = light colour/
many light rings, 5 = medium, 7 =
dark colour/ few light rings, 9 =
very dark colour/ no light rings)

3.20 | Sensory quality - bitterness Scale (1 = very low intensity, 3 = P
low intensity, 5 = medium intensity,

7 = high intensity, 9 = very high
intensity)

3.21 | Sensory quality — earthy taste Scale (1 = very low intensity, 3 = P
low intensity, 5 = medium intensity,

7 = high intensity, 9 = very high
intensity)

3.22 | Motivation to process OP varieties | Open question P

3.23 | Sales development of OP variety Open question P

juice in the last 5 to 10 years

4 Value chain/ society level

4.01 | "Organically bred, OP varieties Scale (1 = not agree at all, 3 = do B,S F

strengthen cooperation along the not agree, 5 = average, 7 = agree, 9
value chain." = fully agree, 88 = it depends, 99 =
don't know)

4.02 | Number of OP red beet varieties in | Number B,S, F

the EU
4.03 | Number of beetroot hybrids in the | Number B,S F
EU

4.04 | Tax money used for genetic EUR B
engineering in animal and plant
breeding

4.05 | Tax money used for organic animal | EUR B

and plant breeding

4.06 | Share of tax money used for % B

organic animal and plant breeding
(as of total tax money used for
animal and plant breeding)
4.07 | Now you have the opportunity to Open question B,S, F
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