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Abstract: This paper considers European organic seed as a market in the sense of economic theory
and explores factors impacting seed supply and demand. Under the organic regulation, farmers have
to use seed multiplied in organic farming or apply for a derogation. We evaluated the functioning
of the organic seed market, based on case studies of seed supply chains for arable, vegetable and
forage crops; a farmer survey; and a status-quo analysis of the organic seed sector from the European
LIVESEED project. The organic seed market is characterised by small size, great diversity of crops
grown, unsolved technical problems for some crops and limited capacity of breeding varieties
adapted to organic farming conditions. Demand vastly outstrips supply for most crops, but strong
regional and sector differences were observed. A lack of information about availability and price
for organic seed is likely to act as barrier to investment. Full enforcement of the regulation to use
only organic seed might have unforeseen consequences, such as a reduction of agrobiodiversity in
organic farming, rather than supporting an increase in supply. We conclude that the market alone is
not likely to deliver 100% organic seed and government intervention is justified.

Keywords: organic seed; organic regulation; seed market

1. Introduction

Seed is an essential input for food production and vitally important to all of us. In
our western society the exchange of seed, like many goods and services, is governed by
the rules of the free market, even if this view is not universally shared or liked around the
world. This paper considers organic seed in the marketplace and the factors that are likely
to impact on supply and demand.

Economic theory of free markets assumes that the balance between supply and de-
mand is regulated by price, and that this is the most efficient way to allocate scarce resources.
In an ideal market, increases in demand will lead to increases in price and this will stimulate
more production, resulting in an improved supply. Fall in demand should result in a fall in
price; and if fewer producers cover their production costs, they will no longer produce so
that overall supply is reduced. David Bateman considering the Economics of organic in
1994 [1] compared Adam Smith’s metaphor of the ‘invisible hand’ to a voting system, in
which each consumer (or in this case organic farmer or grower) is given the opportunity to
express her or his choices and preferences.

The ideal market is assumed to be competitive, i.e., large numbers of buyers and
sellers compete freely based on access to perfect information. Many economists and policy
makers believe that there should be as little intervention as possible from regulations in
any market and intervention is only justified if market failure exists.

Organic agriculture in Europe is regulated by the European Organic Regulations
(at present EC/834/2007 [2] and related Implementing Legislation). This includes the

Sustainability 2021, 13, 10305. https://doi.org/10.3390/su131810305 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-7762-5592
https://orcid.org/0000-0002-4322-8078
https://orcid.org/0000-0002-7108-397X
https://doi.org/10.3390/su131810305
https://doi.org/10.3390/su131810305
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su131810305
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su131810305?type=check_update&version=1


Sustainability 2021, 13, 10305 2 of 13

requirement that organic producers should use seed multiplied under organic farming
conditions, which is considered important for a fully organic cycle. In this article, in
line with use in the regulation, seed multiplied under organic conditions is referred to
as ‘organic seed’. However, there has been a chronic lack of organic seed on the market,
both in terms of overall quantity and range of varieties available [3]. Therefore, farmers
can currently obtain authorisations (also called derogations) for the use of non-organic
seed (i.e., untreated conventional seed) as an exception to the rule, if they can demonstrate
that no organic seed is available for the required varieties or cultivars at national level.
Databases of organic seed availability have been set up in the EU Member States.

A new Organic Regulation (EC/848/2018) [4] coming into force from 2022 envisages
that all derogations to use non-organic seed will be phased out by 2036. By then the
requirement will be to use only organic seed and vegetative propagation material. This
applies to all the crops that are grown in organic, even the minor ones. In contrast, the
use of varieties specifically bred under organic farming conditions or adapted to organic
farming practices is not required by the regulations [5] (see Figure 1). The availability and
use of such varieties and cultivars remain limited but no accurate data are available. The
organic seed market is also impacted by the regulations for certified seed that requires
producers to choose registered varieties and certified suppliers for many crops. The use of
any Genetically Modified Organisms (GMOs) is banned in organic farming.
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Figure 1. Rules in the new European Organic Regulation 2018/848 regarding genetic engineering
including genetic modification (GMO) and new breeding techniques (NBT*s), use of organic seed
and organic breeding. * The pronouncement of the European Court of Justice in July 2018 clarifies
that NBTs fall under the scope of European GMO legislation and are thus included here. However,
part of the European scientific community disputes this (see for example [6,7]).

This paper aims to answer the question of whether the assumptions of economic theory
apply to the organic seed sector, i.e., whether the market can deliver 100% organic seed
and sufficient organic varieties. After presenting the approach, it examines the regulatory
environment, supply and demand and the availability of information; presents some points
of discussion; and draws conclusions for further development of the organic seed market
in Europe.

2. Materials and Methods

The material presented and discussed in this paper originates from three different
research activities carried out within the European LIVESEED project.
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2.1. Case Studies of Organic Seed Supply Chains

A case study approach [8] was used to analyse seed supply chains of combinable
arable crops (i.e., cereals and pulses), horticulture (i.e., vegetables and fruit) and forage
crops (i.e., legumes and grasses) [9]. Case studies made use of the value chain framework
and included the mapping of key actors, from the crop breeder to the consumer of products
grown with the specific seed. We conducted 68 interviews with staff of seed companies,
breeders and with researchers. The analysis of the cases aimed to identify typical business
models for organic seed supply chains and technical, regulatory and market challenges.
We paid particular attention to what was common and different between the three sectors
and between the different parts of Europe. In addition to the crop sectors in general, the
analysis looked in more detail at specific crops, which are particularly important for the
organic sector and land use in Europe, such as wheat, carrots and ryegrass [9].

2.2. A Survey of Organic Farmers

An online survey with organic farmers in Europe was conducted to identify what
affects the use of organic seed by farmers. Data were collected in 2018 and 2019 from
749 organic farmers in 20 countries in four regions in Europe: Centre (Austria, Belgium,
France, Germany, Luxembourg, Netherlands, Switzerland); East (Bulgaria, Czechia, Hun-
gary, Poland, Romania, Slovakia), North (Denmark, Estonia, Finland, Ireland, Latvia,
Lithuania, Sweden, United Kingdom) and South (Croatia, Cyprus, Greece, Italy, Malta,
Portugal, Slovenia, Spain). Further details on the survey approach, the questionnaire and
sample characteristics are presented by Orsini et al. in 2020 [10,11].

2.3. Estimates of Organic Seed Supply and Demand

An integrated approach to identify supply and demand of organic seed in Member
States and Switzerland was developed and tested within the project (for more details see
Solfanelli et al., 2020 [12]). The total demand was estimated for selected crops combining
2016 data on the organic land area (from annual survey of FiBL/AMI) [13]) with estimated
typical seed rates for each crop in organic production (obtained through a literature review
and validated by an expert survey). The share of organic seed, non-organic (i.e., untreated
conventional) seed and farm-saved seed used by organic farmers was estimated by com-
bining demand data with the results of the organic farmer survey described above. As far
as possible, these estimates were validated by further 37 interviews with experts in 18 EU
countries in 2019.

3. Results

The commercial seed market in Europe is an important agricultural input market
and a large share of supply is concentrated on very few players. The organic seed market
is closely related to the seed market in general but is smaller (albeit difficult to estimate
accurately in size) and less well researched. Many companies operate both in the organic
and conventional sector but there are also a few specialist companies that only deal with
organic seed and specific varieties for this sector.

The case studies mapped actors in the organic seed supply chains in the three different
sectors of arable, vegetables/fruit and forage crops (see Figure 2). Stakeholders include
breeders, seed multipliers and companies that supply seed to farmers, who can also be
multipliers of organic seed. The producers in turn sell their products in the food market,
which thus links consumers and food processors and retailers indirectly to the seed supply
chain. Some differences between the sectors and European regions were observed which
are outlined below.
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Figure 2. Stakeholders in the organic seed market in Europe.

3.1. Diversity of Crops Using Seed Grown in Europe

Combinable crops, horticulture and forage crops together represent a large proportion
of organic arable land in the EU. Forage seed will also be used for reseeding permanent
pastures and there is some seed use for some permanent crops, but this occurs much less
regularly. We therefore focus here on organic arable land, which covered 6.5 million hectares
in 2019 and corresponds to 45% of the total organic land in the EU (Figure 3). Arable land
nearly doubled between 2013 and 2019, with an increase of approximately 6% between 2018
and 2019. By country, the largest areas of organic arable cropping land are found in France
(1.3 million ha), Italy (1 million ha) and Germany (0.7 million ha). In 2019, 2.5 million
ha was used to grow forage and green fodder crops including temporary grasslands and
other small-seeded legumes (e.g., clovers and lucerne). Cereals also represent an important
cropping category (2.4 million ha in 2019) of which wheat is most widely grown; dry pulses
account for 0.5 million ha [13,14].

Sustainability 2021, 13, x FOR PEER REVIEW  4  of  14 
 

 

Figure 2. Stakeholders in the organic seed market in Europe. 

3.1. Diversity of Crops Using Seed Grown in Europe 

Combinable crops, horticulture and forage crops together represent a large propor‐

tion of organic arable land in the EU. Forage seed will also be used for reseeding perma‐

nent pastures and there is some seed use for some permanent crops, but this occurs much 

less regularly. We therefore focus here on organic arable land, which covered 6.5 million 

hectares  in 2019 and corresponds to 45% of the total organic land  in the EU (Figure 3). 

Arable land nearly doubled between 2013 and 2019, with an increase of approximately 6% 

between 2018 and 2019. By country, the largest areas of organic arable cropping land are 

found in France (1.3 million ha), Italy (1 million ha) and Germany (0.7 million ha). In 2019, 

2.5 million ha was used to grow forage and green fodder crops including temporary grass‐

lands and other small‐seeded legumes (e.g., clovers and lucerne). Cereals also represent 

an important cropping category (2.4 million ha in 2019) of which wheat is most widely 

grown; dry pulses account for 0.5 million ha [13,14].   

 

Figure 3. Organic arable land use in key crop groups in 2019. Source: Own figure with data from 

[13] 

   

Forage & fodder
43%

Cereals
37%

Pulses
7%

Oilseeds
5%

Vegetables
3%

Roots
1%

Others
4%

Forage & fodder Cereals Pulses Oilseeds Vegetables Roots Others

Figure 3. Organic arable land use in key crop groups in 2019. Source: Own figure with data from [13].



Sustainability 2021, 13, 10305 5 of 13

3.2. The Regulatory Environment of the Organic Seed Market

The organic seed market is impacted by regulations governing organic food and
farming as well as by general seed regulations. The organic regulations state that organic
farmers have to use organic seed, but under certain circumstances derogations for the use
of non-organic seed can be granted [9]. Under the current organic regulations, Member
States can develop their own lists of crops for which derogations are no longer possible
(National Annexes or Category 1 lists) and Category 3 lists of crops for which a general
derogation is granted. This was done in six EU Member States (Belgium, Netherlands,
Luxembourg, France, Germany and Sweden) and in Switzerland.

A new organic regulation will enter into force in 2022 [4]. This will phase out dero-
gations for the use non-organic seed by organic farmers by 2036. Organic seed use will
become mandatory and multiplication will need to be developed or scaled-up for many
species (including some major and many minor species) to meet this demand (see also
Section 3.1). For many crops, not only the main species but also sub-species and crop type
groups will need to be considered, e.g., carrots for processing and for the fresh market,
cherry and salad tomatoes and tomatoes for processing. For all these crop types, many
varieties and/or cultivars suited to the different soil and climatic conditions are likely to be
grown by organic growers in different parts of Europe.

The organic seed market is also impacted by general seed legislation. The current
regime has been criticised and evaluated as not being conducive to the management of
crop genetic diversity [15,16], which is also of great importance to organic farming. This
is illustrated by debates about agrobiodiversity, farmers’ rights to seed sovereignty and
the privatisation of plant genetic resources [17,18]. Exemptions were established for the
marketing of conservation and amateur varieties and Composite Cross Populations [17].
A new Regulation on Plant Reproductive Material was planned, but after decades of
struggle to reconcile the demands of the seed legislation with the rights of farmers to save
and exchange seed and failure to secure the required support, the European Commission
withdrew its legislative proposal in May 2015 [17].

The new organic regulation 248/2018 clearly recognises the importance of genetic
diversity for organic farmers and allows the use seed and plant reproductive materials
for crops that can adapt to diverse local soil and climate conditions, are disease resistant
and suit the specific cultivation practices of organic agriculture [4]. Different strategies
to increase diversity are mentioned, including the use of populations, seed mixtures and
cultivars arising from heritage varieties and organic breeding and participatory on-farm
breeding. The resulting seed will have a higher level of phenotypic and genotypic diversity
but would not necessarily fulfil the current requirements for variety registration in terms
of the DUS criteria (Distinctiveness, Uniformity and Stability). The new organic regulation
also recognises the need to develop breeding programs to contribute to the development
of the organic sector and permits the use of ‘heterogeneous material’ outside the current
seed legislation [4] although not explicitly stating the range of crops grown for which such
breeding effort is needed. Breeding initiatives for organic crops that were considered in
our case studies are mostly in their infancy and likely to be small, but accurate data on
volumes traded are lacking. The recognition of the need for diversity in the new organic
regulation illustrates a lack of alignment between the organic regulation and the general
seed regulations.

3.3. Supply of Organic Seed in Europe

The supply of organic seed comes from about 800 larger and smaller seed businesses
(breeders and traders), as well as farmers and growers that multiply organic seed crops.
There are considerable differences in the level of availability of organic seed and in the
supply chain organisation between arable, vegetable and forage crops. The following
observations about trends in these three sectors are based on the status-quo analysis of the
organic seed sector and case studies from the LIVESEED project [9,12].
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3.3.1. Arable Crops

The most important combinable arable crops are soft wheat, durum wheat and pulses.
Figure 4 shows the estimated amount of wheat seed used in organic farming in EU countries
and Switzerland in 2016 (see [12] for details). The largest proportions of organic seed supply
for this crop were registered in Central and Northern EU countries, with 67% and 55%
respectively. In contrast, Southern and Eastern EU countries were characterised by the
lowest organic seed supply, with 31% and 13% of the total potential demand respectively.
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The companies operating in the organic arable seed sector are normally small to
medium size businesses that produce organic seed and sell through merchants or directly
to farmers. Vertical supply chain integration with breeders and seed traders is common,
and seed production may be outsourced to farmers or farmers’ cooperatives. Supply of
organic arable crop seed is concentrated in a few countries mainly in Central Europe,
notably France, Germany, Austria, Italy and the Netherlands. Farmers in other countries
have to buy imported organic seed. Smaller seed companies and farmers’ cooperatives
with close connections to the organic sector tend to multiply only organic seed from both
conventional and some organically bred varieties. Examples of medium-sized companies
that also carry out some breeding of organic varieties were found in Denmark, Germany
and Italy. Companies multiplying seed for organic farming mostly from conventionally
bred varieties anticipate that this market will grow and expect it to become more profitable
in future.

In addition to commercial breeding, we also identified several not-for-profit and
community-based initiatives—the so-called informal seed sector—and some public breed-
ing. All organic breeders we interviewed agreed on the need to develop specific breeding
programs for organic durum and soft wheat. However, this is currently constrained by the
small size of the market and thus low returns on investment in dedicated organic breeding
programs, as well as by a lack of Value for Cultivation and Use (VCU) procedures for
variety testing under organic conditions in most countries. Some conventional breeders
are seeking to develop varieties suitable to both conventional and organic farming, which
would allow access to a potentially larger market and higher return on investment.



Sustainability 2021, 13, 10305 7 of 13

3.3.2. Vegetable Crops

There are a considerable number of vegetable crops grown by organic growers, such
as fresh beans, peas, carrots and onion grown from seed and brassicas, tomatoes and leeks
grown from transplants, amongst many, many others. Carrots are characterised by a high
share of the land area but also by a high number of derogation requests (+55% in the
period from 2014 to 2016). From a technical point of view, organic carrot seed production is
particularly challenging. Seven EU countries out of twelve with a national annex placed
this crop in Category 3 [19]. Figure 5 shows the estimated amount of carrot seed used in
organic farming in the EU countries in 2016. The organic carrot seed supply is relatively
low in all EU regions, with Eastern and Southern countries showing the highest use of
non-organic seed: 91% and 88% respectively.
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A strong integration between breeding and seed multiplication characterises the
organic seed vegetable sector too, with several big companies producing seed from their
own varieties/cultivars and breeding activities. This could be a result of many company
mergers in this sector [19]. Some very small organic companies mainly specialise in open
pollinated varieties and community seed supplies. For vegetables that are grown from
transplant (e.g., cauliflower), the transplant producers are often involved in choosing seed
varieties [20]. Supply of organic seed for vegetables and fruit is concentrated in Central
Europe. The vegetable seed industry is very little developed in many Eastern and Southern
European countries, such as Estonia, Bulgaria and Portugal [9,21].

Seed companies of the vegetable sector mainly invest in the breeding of crops that
are expected to be profitable and concentration in vegetable breeding can be observed
worldwide. These companies see no need for specific breeding focused on organic farming.
In contrast, there are a number of mainly smaller organic companies and/or initiatives
involving farmers that work with a wider range of crops and mostly with open pollinated
varieties/cultivars for organic producers. Breeding activities exclusively for the organic
sector by private companies have partly developed in response to the dominance of F1
hybrids and varieties bred with cell fusion in the conventional market. Breeding activities
are also undertaken by public research institutes or private foundations receiving funding
from stakeholders downstream in the supply chain.
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Many interviewees supported public-private cooperation to improve the availability
of cultivars adapted to organic growing. Some advocated a pre-financing model based on
value-chain partnership as a promising approach for the development of organically bred
varieties, both in the vegetable and arable sector. This financing model is currently only
present in a very few countries and for a limited number of major crops. A weakness of
such a model is that it is strongly reliant on the voluntary commitment of private actors
like retailers, who decide to dedicate resources to organic breeding to differentiate their
organic produce with private labels.

3.3.3. Forage Crops

Forage accounts for a substantial share of organic arable land, because of the need to
include clover/grass mixtures as fertility building crops in organic rotations. The same
species might also be used as green manures or catch crops. Some farmers grow very
diverse mixtures (e.g., mixed herb leys) of many different species of grasses, clovers and
herbs [22]. It is often difficult for farmers and retailers to find organic seed of all the crop
species and varieties needed in the mixtures.

Most forage seed multiplication is located in Central and Northern Europe. Lucerne
(alfalfa) is the only exception and is mostly multiplied organically in Italy and France. Due
to the sparse nature of the data, lucerne is the only forage crop for which estimates of the
organic seed supply at EU level were provided. The estimated amount of organic seed
supply for lucerne is 1.100 metric tons, which represents approximately one-third of the
total potential demand in EU countries, though with differences between the regions [12]
(Figure 6).
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Some countries (e.g., Belgium, France, Germany, United Kingdom and Switzerland)
consider the organic content in the seed mixture as a whole and have set a minimal per-
centage for the mixture (60 to 70% organic) whilst in others (e.g., Austria, Denmark, Italy
and the Netherlands), the organic status of each component of the mixture is considered
separately. The number of derogation requests tends to be higher in countries where farm-
ers need to apply for derogations for each individual component. In this case, derogations
are the only option whenever a particular component is not available organically. When
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farmers want to use a highly diverse mixture with less frequently grown species and
varieties of clovers, grasses and herbs many derogation requests need to be made.

Among businesses involved with organic forage seed, interaction in the supply chain
appears to be mainly between seed companies and farmers. This is in contrast to the other
sectors where interaction with breeders and organic food businesses are normally observed.
Breeding and seed multiplication are often carried out by different companies. Some larger
companies undertaking seed production as well as breeding operate in North-Western
Europe. Most companies trade with both conventional and organic forage seed and crop
mixtures. Many forage seed companies that were interviewed reported growth attributed
to market opportunities as a consequence of the greening measures of the EU Common
Agricultural Policies (CAP), as well as the growth of organic land area in some countries.

Breeding for organic farming conditions for forage is far less developed than for arable
crops and vegetables. We identified one breeding program for ryegrass and clover that
works in a public-private partnership, which remains also an important financing model
for conventional breeding of forage plants.

3.4. Demand

The demand side is represented by 430,794 organic producers [14] of whom some but
not all will buy organic seed: those who save their own or exchange seed do not participate
in the market. The organic land area for arable crops, vegetables and forage crops has
increased in the past decade, which has caused an increase in demand for organic seed [12].
The use of untreated conventional seed under derogation is still common for most crops
and in all European regions [9,23].

Figure 7 shows the estimated percentage of the different types of seed used by organic
farmers in all EU Member States and Switzerland in 2016. The largest share of organic
seed supply was found for arable and forage crops with 43% of the total potential de-
mand. Vegetables and fruits had the highest use of non-organic seed with 68% and 75%
respectively.
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Although using organic seed has cost implications for farmers, the results of the
LIVESEED farmer survey imply that this does not appear to be the main barrier. The
farmers indicated a positive attitude towards organic seed use. When asked about what
actions would increase the likelihood of more organic seed use in future, they referred to the
availability of locally adapted varieties and the need for more investments in breeding for
organic farming rather than a shortage of organic seed due to limited seed multiplication.
Another important result of the survey is that ‘social norm’ is a major factor in organic
farmers’ use of organic seed. It is possible that once organic seed use has diffused to the
majority of farmers, further uptake would be accelerated [10,11].

Organic consumers interact only indirectly with the organic seed market through the
products they choose. Their attitude to organic seed has not been studied in great detail.
A Swedish study concluded that consumers are aware of heritage cereals, with bread
and pasta regarded as the most popular future heritage cereals products; taste, flavour,
freshness, texture, health aspects and origin emerged as relevant attributes [24]. Consumers
were also found to positively evaluate products of open source seed, regardless of whether
they fully understand the concept or not [25].

The idea behind the supply-chain-based pre-financing model for organic breeding that
was advocated for organic vegetable crops and for other organic breeding by some of our
interview partners is that consumers as well as traders can make a financial contribution to
this sector. However, a general literature review of organic consumption behaviour from a
marketing perspective concluded that although in studies consumers often claim to buy
organic products because of altruistic motives that have a public utility (e.g., environmental
protection), in practice, attributes representing an individual utility (e.g., health, taste and
quality) are the main driving forces for organic food consumption. The empirical evidence
for differences between committed and occasional organic consumers [26] could imply
that some organic consumers are willing to support breeding activities, whereas others
are less likely to do so. Consumers might show higher willingness to pay for the use of
varieties that have better nutritional qualities, or other attributes to which they directly
relate, such as heritage cereals [24] or landrace vegetables [27]. However, a high price
represents a well-known barrier to organic food consumption [26] and any supply-chain
financed breeding scheme would need to balance the need for additional funding with a
potentially negative impact on product demand because of a higher price premium.

3.5. Access to Information

Regarding access to information, the organic seed market in Europe has many short-
comings. There is almost no information about the performance of varieties under organic
conditions. Variety trials that would provide producers with such information exist for
soft wheat (spring and winter) in 13 countries with well-established organic markets for
soft wheat. Some trials for durum wheat have started in Italy and Greece and lupine is
tested in Austria, Germany and Poland [28]. This leaves organic producers of other cereals
and of other crops having to rely on the information of seed suppliers without access to
independent information.

Organic seed databases provide some information on availability of organic seed.
Member States use databases of the organic seed and plant material that is available, which
are also used by the control bodies to assess the availability when a farmer applies to be
permitted to use non-organic seed. However, organic seed databases do not contain data
on price and do not operate across the whole of Europe. There is also no public information
about the trends and developments of organic and non-organic seed use for all crops grown
in organic farming.

4. Discussion

Increasing the diversity from farm to fork is important in making our food systems
more sustainable, promoting locally adapted farming systems, providing autonomy to
farmers, supporting local short and fair supply chains and reconnecting farmers and con-
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sumers. Diversity of crops grown is also one of the principles of organic farming, for
example expressed as a requirement for multi-annual crop rotations in the European Regu-
lation. It is widely recognised that organic farming leads to improvements in biodiversity
relating both to cultivated (i.e., crops grown) and wild biodiversity [29]. Most European
countries have in common that at present demand for organic seed is larger than supply
for many crops or crop sectors, as indicated by the continued use of non-organic seed in
Europe. The new growth target of 25% for organic land area in Europe set out in the Farm
to Fork strategy [30] is expected to lead to a further increase in demand for organic seed.

Supply of organic seed is mainly concentrated in Central Europe, in countries with bet-
ter developed organic markets. The concentration of supply means that farmers elsewhere
must either rely on imported organic seed, likely to be from varieties commonly grown in
the exporting countries, use farm-saved seed, or continue to apply for derogations for the
use of non-organic seed. The continued high use of derogations indicates that the current
system has not facilitated the development of the organic seed sector, which was a central
aim for its introduction. Nudge-based regulatory strategies may help with increasing or-
ganic seed demand; these have been shown to be working for other environmental-friendly
practises [31,32]. However, if organic seed use becomes mandatory much more seed and
reproductive material will need to be produced organically to realise the full potential
of agrobiodiversity with and for organic farming. To produce enough organic seed for
all the many crop species, sub-species, cultivars and varieties of grains, oilseeds, pulses,
vegetables, fruits, grasses, clovers and herbs including those grown in mixtures represents
is a considerable challenge for the organic seed sector.

Our survey has shown that organic farmers want varieties that perform well under
organic conditions, and they consider the lack of availability of organic seed for a wider
range of varieties to be a limiting factor in more organic seed use. Organic breeders and
others in the sector are convinced about the need to develop specific organic breeding
programs, partly also in response to a growing concentration in the seed sector, perceived as
a threat to diversity by many. Our research has shown that there are clear differences with
respect to the prevalence of organic breeding activities between the different crop sectors
and the different regions of Europe. More variety testing under organic conditions would
provide farmers with better information and could also help to generate more objective
evidence that varieties bred for organic farming also perform well in organic fields. Some
in the organic sector would like to see the organic regulation extended to cover organic
breeding as well as seed multiplication. In our view, there is a danger that demanding that
all varieties used by organic farmers must be organically bred could reduce the choice for
farmers, leading in turn to potential conflicts with the crop diversification.

5. Conclusions

The answer to the question that the paper poses must be ‘no’, the market alone cannot
deliver the 100% organic seed that the new Organic Regulation requires. The organic
seed market cannot be categorised as a well-functioning competitive market. Demand is
outstripping supply, but historically this has not led to investment in sufficient quantity to
increase supply and thus reduce reliance on using non-organic seed under derogations.
The market certainly cannot supply 100% organic varieties, with an organic breeding sector
that is in its infancy and characterised by a shortage of funds.

The European Farm to Fork and Biodiversity strategies aim for much further growth
of the organic land area with a target of 25% by 2030 [30,33]. This will lead to further
increases in demand for organic seed and potential shortages of supply. Given the current
poor functioning of the organic seed market as well as technical problems in many sectors,
policy intervention is justified but instruments need to be chosen with care. Nudging
farmers to use more organic seed may help in securing a more stable demand, though
bottlenecks in supply need to be solved, too. Better information about the organic seed
market might lead to a greater willingness to invest, but the planned tightening of the
organic regulation in terms of reducing derogations to use non-organic seed could have
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unintended consequences, including a reduction in the ability of organic farms to make
use of and deliver high agrobiodiversity.

A stepwise approach to phase out derogations needs to be adopted, i.e., one that
allows time to plan the increase in organic seed production by seed companies, as well as
time for the usage of organic seed to catch on with an increasing number of organic farmers.
The phasing out also needs to be accompanied by measures to avoid seed shortages and
make the organic seed sector competitive. There is a clear need for investment in research to
overcome technical difficulties related to seed multiplication under organic conditions and
the use of public funds for breeding activities suitable for organic agriculture also appears
fully justified. Organic agriculture has an important role to play in moving governmental
support for agriculture and food systems towards systems that deliver on the Sustainable
Development Goals (in line with ‘public funds for public goods’), even if powerful vested
interests command ever greater market power [34].

After all, ‘seed is not only a tradeable commodity. ‘Seed is not just the source of life, it is the
very foundation of our being. For millions of years seed has evolved freely to give us the diversity
and richness of life on the planet. Without the freedom to save, protect and share renewable seeds we
will have neither bread nor freedom’ Vandana Shiva in [35] (p. 438).
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