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Abstract Organic agriculture only allows a few ‘natu-
ral’ compounds for managing pests and diseases such as
copper which is applied as fungicide in apple, grape,
potato, and tomato production. But as a heavy metal,
copper is under debate in the organic sector. One key
strategy to replace copper use is the market introduction
of resistant varieties. In this article, key obstacles and
opportunities for the introduction of new apple and
potato varieties are identified and described. A compar-
ative analysis integrating agricultural, economic,

cultural, and social perspectives is conducted based on
literature review, information on internet, and interviews
with key experts, mainly from the organic sector. As a
framework for analysis, the concepts of brokerage and
the multilevel perspective have been used. The follow-
ing solution pathways are described: (a) make use of
added value of varieties, (b) create demand (pull ef-
fects), (c) well-coordinated marketing concepts, (d)
new marketing concepts such as the Flavour Group
Concept, (e) gradual introduction through shorter chain
(when limited funding), and (f) match varieties to food
chain styles. Key lessons are the following: (i) there
must be an urgent need that develops into a pull factor;
(ii) for creating pull factors, it is important to involve
others; (iii) a shared language and a common culture
between involved stakeholders needs to be developed;
(iv) without push factor, no new steps will be realised;
(v) new concepts need to fit in existing chain structures;
(vi) patience is often important, and (vii) some luck is
often crucial.
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Introduction

In the organic production of crops such as apple, grape,
tomato, and potato, which are susceptible to severe fungal
infections, copper is often used as one of the very few
‘natural’ fungicides permitted in organic agriculture. The
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European project CO-FREE aimed to develop innovative
methods, tools, and concepts for the replacement of cop-
per to reduce the use of copper in organic farming sys-
tems, as it is considered harmful for the environment
(Dagostin et al. 2011). It is shown that it is not easy to
minimise copper use by replacement with alternative
plant protection products, as they are often less effective
than copper-based sprayings itself (Dagostin et al. 2011),
causing a major negative economic impact in most pro-
duction systems (De Wit 2016). Therefore, the introduc-
tion of new, resistant varieties is a key strategy to move
away from copper-based management of fungal diseases
in certain crops. However, previous studies have shown
that the introduction of novel varieties often meets sub-
stantial obstacles, as retailers’ and/or consumers’ aware-
ness has to be generated in order to open the market
(Tamm et al. 2004; Weibel et al. 2007; Vanloqueren and
Baret 2008). Disease resistance is an important trait for
farmers but not immediately appealing for traders, re-
tailers, and consumers, as they are hardly aware of the
fact that current varieties are not always robust. An ex-
planation is that in general disease resistance has rarely
been recognised as one of the important factors in agri-
cultural production chains due to the availability of syn-
thetic pesticides (Vanloqueren and Baret 2008).
According to Vanloqueren and Baret (2008), the low
priority of disease resistance is the result of a self-
reinforcing process with multiple stakeholders, eventual-
ly resulting in a lock-in situation. A lock-in situation
means that the chain actors lock each other as change of
one chain actor requires simultaneous change of the other
chain actors. No single approach exists to solve such
lock-in situations. Vanloqueren and Baret (2008) also
point out that factors that make the introduction of alter-
native strategies difficult can be summarised as uncer-
tainty, coordination problems, technology immaturity,
inflexibility, technology inertia, and path-dependence.
To escape from a lock-in situation requires strong exog-
enous pressure or special efforts from the whole value
chain. In some cases, brokerage can be considered an
option to develop solutions (Klerkx and Leeuwis 2009).
Geels and Schot (2007) have described various scenarios
for change from a multilevel perspective.

When it comes to the introduction of new, disease-
resistant varieties of species such as apple and potato, the
use of variety names in marketing is an additional com-
plicating factor. Traditionally, apples and potato are sold
by their variety names. Hence, much more than for other
crops, apple and potato varieties are connected to cultural

values. The established variety names are associated with
specific taste and/or cooking qualities and therefore play
an important role in the marketing, particularly in large
anonymous markets dominated by supermarkets. Several
studies have shown that in the case of apple, good taste is
equally important to freshness for consumers (Péneau
et al. 2006; Seppä et al. 2012; Tomala et al. 2009;
Weibel et al. 2012). Consumers know that a particular
variety has a specific taste and particular uses and will not
easily switch to new, unknown varieties. This situation
also exists with grapevine and in some European coun-
tries also with pear and strawberry.

Hence, it is also needed to consider cultural and
societal aspects next to agricultural and market factors
in order to understand how to reduce the use of copper in
the organic sector. Thus, in order to understand how to
improve the success of the introduction of new, disease-
resistant varieties of apple, potato, and grape, in this
article, various cases of market introduction of varieties
are described and compared from a holistic perspective,
looking at agronomic, economic, social, and cultural
aspects. As such, reduction of copper use is not just a
change in agricultural practice but also needs to be
considered a change in societal practices and values.
Potential obstacles, key elements, and lessons learned
are discussed and summarised.

Material and methods

A comparative analysis is conducted based on our own
case with pilots on market introduction of new late
blight-resistant potato cultivars in the Netherlands, our
own case with improvement of marketing of new scab-
resistant apple cultivars in the Netherlands, our own
case with the Flavour Group Concept in Switzerland,
with three other cases in the Netherlands and France,
supported by literature review, product information
from internet, and interviews with four experts, mainly
from the organic sector. The comparison includes pre-
dominantly cases on the introduction of apple varieties
with scab resistance, the reason being that the introduc-
tion of scab-resistant apple varieties has been going on
for several years and is relatively well documented.

The analysis takes a holistic perspective, where the
reduction of copper is not only important from an agri-
cultural perspective but also from a societal perspective.
As a framework for analysis, the concepts of innovation
brokerage (Klerkx and Leeuwis 2009) and the
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multilevel perspective (Geels and Schot 2007) have
been used. Innovation is a complex process of interac-
tion among people, technology, knowledge, policy, and
the market. Innovation brokers can work at different
levels as innovation catalysts, by facilitating interaction
and forging connections between various actors.
Whereas, innovation brokerage focuses more on the
interactions among people and organisations, the multi-
level perspective is useful in elucidating interactions
between a technology (in our case, disease-resistant
varieties), farmers, industry policy, culture, and the mar-
ket at several levels (Fig. 1).

In the case of potato, the type of late blight
resistance (the resistance gene, but also the method
of breeding, e.g., genetic engineering or classical
breeding, see Lammerts van Bueren et al. 2008) is
shaped by various elements, such as science, policy,
culture, and the market, that together constitute the
dominant socio-technical regime. New innovations
may also develop at the niche level (Fig. 1). As the
niche level has little or no structure, at this level,
innovations can take many different forms and result

in very different types of innovations. At the level of
the dominant socio-technical regime (mainstream
regime), the development of innovations is highly
influenced by the main elements of a particular
socio-technical regime. The dominant socio-
technical regime is quite stable and may resist
change or make small adjustments, but can some-
times change rapidly. Niche innovations are the re-
sult of small networks of actors who support novel
developments based on different visions. These
small networks vary in stability and may change or
disappear over time. Depending on societal dynam-
ics, niches may (a) maintain themselves in the mar-
gins; (b) deliver innovations to the dominant socio-
technical regime (dominant players can adopt or buy
technologies (e.g. new varieties) developed by niche
players; (c) become absorbed by the dominant socio-
technological regime (the niche player is bought by
a large company that is part of the dominant re-
gime); or (d) disappear. Both the dominant socio-
technological regime and the niche are shaped by
the socio-technological context, which consists of

Fig. 1 Dynamics in innovations at various levels according to the multilevel perspective (adapted from Geels and Schot 2007)
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factors that change only gradually, such as climate,
soil texture, or demography.

Results

Current status of crop breeding and the value chain:
the context

Plant breeding

First, we want to briefly describe the plant-breeding
activities from the perspective of the framework of the
multilevel perspective. In the case of breeding for late
blight resistance for potato, or scab resistance for apple,
the resistance pre-breeding is mostly done by various
research institutes which are part of the dominant socio-
technical regime. The new resistant genotypes are sub-
sequently used in breeding by both breeding companies
(part of the dominant socio-technical regime) and indi-
vidual famer breeders (niche level) (Almekinders et al.
2014). These two categories may have different breed-
ing strategies for organic agriculture. The large breeding
companies aim to develop varieties that also do well in
conventional farming to expand the area of sales per
variety, whereas niche players primarily, though not
exclusively, aim for organic agriculture. Through the
development of new networks, which is important for
the viability of the niche-players, organic farmer
breeders often have innovative farming strategies and
subsequent variety trait priorities different from those of
conventional dominant socio-technical regime
(Lammerts van Bueren et al. 2008). Both categories
may adopt new ideas from each other potentially leading
to the development of joint approaches or new ideas
(Nuijten et al. 2012). However, such as mentioned by
Sansavini (2009), dominant players also adopt measures
to keep control of the market and prevent niche players
from entering the market.

The value chain: apple and scab resistance

Since the 1950s, hundreds of apple varieties have been
gradually replaced by a few high-yielding varieties with
good taste, such as ‘Golden Delicious’, ‘Jonagold’, or
‘Elstar’. These varieties have in common that they are
highly susceptible to apple scab (Venturia inaequalis).
With the introduction of novel synthetic fungicides from
the 1950s onwards, scab as one of the most important

apple diseases could be controlled by fungicides, and
resistance was no longer important. Hence, the new
high-yielding varieties have replaced the old varieties
with relatively good scab resistance, but relatively low
yields. Over several decades, consumers and traders
have become very accustomed to these varieties, their
names, and their qualities. Trading and cultivating a
limited number of varieties over larger areas is easier
and more economical. For the consumer, to be able to
quickly identify and buy the apple variety you know in
the supermarket is a matter of convenience. Hence,
customers and traders are reluctant to change their pref-
erence. For that reason up to today, organic growers
supplying the main markets have to grow mainstream
varieties such as ‘Elstar’, even though these are difficult
to grow under organic conditions, not only due to their
disease susceptibility but in some countries also because
of their growth habit requiring more hand pruning.
Another specific problem for organic apple orchards is
that these intensive orchards were designed for conven-
tional production, and hence after converting to organic
management, lack stabilising factors for pests and dis-
eases (Tamm et al. 2004). It is important to mention that
disease and pest resistance breeding may only be part of
the solution.

The introduction of new apple varieties is a compli-
cated challenge, even more so for scab-resistant apple
varieties. Every year, some 20 new apple (scab resistant
and susceptible) varieties are introduced in Europe and
50 varieties worldwide. However, only few of these
newly introduced varieties become cultivated at a large
scale. About 70% of all apple production in Europe
comes from eight varieties: ‘Golden Delicious’, ‘Red
Delicious’, ‘Gala’, ‘Jonagold’, ‘Elstar’, ‘Braeburn’,
‘Fuji’, and ‘Granny Smith’ (Sansavini 2009). One key
factor for the limited uptake of new varieties is that the
nursery sector holds the licences for variety multiplica-
tion and is in a key position in the marketing of new
varieties by setting the prices for new trees (Sansavini
2009). With an increase in use of technology in tree
multiplication, a larger share of the rights to variety
multiplication is held by few big business groups that
can control the market (Sansavini 2009). Another factor
that slows down the replacement of susceptible varieties
is the high investment needed for replanting an orchard
(Tamm et al. 2004). Moreover, as the first scab-resistant
varieties did not have good eating and storage qualities,
consumer acceptance was low. Today, scab-resistant
varieties with good taste are available, such as ‘Topaz’
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and ‘Santana’ (Tomala et al. 2009; Weibel et al. 2012),
although varieties with good storage ability are still few.

From the above, it becomes clear that various different
chain actors (breeders, nurserymen, growers, traders, and
consumers) directly or indirectly hinder the successful
introduction of new varieties. Even though the uptake
of disease-resistant varieties can support the reduction of
fungicides and hence can be considered environment
friendly, various actors in the dominant socio-technical
regime have no direct benefit or interest with a successful
uptake:

& Traders rather prefer large quantities of a limited
number of varieties.

& Consumers have certain taste preferences and have
become used to particular products (varieties) and
are reluctant to take up new varieties.

& Government policy is to leave the development of
new innovations more and more to the market.

Given these circumstances, it is not surprising that
scab-resistant varieties are not widely planted in Europe.
The fact that the dominant varieties are very susceptible
to scab is not enough reason for market players to
replace them (Weibel et al. 2007). For other crops, like
grapes, similar issues have to be solved to make intro-
duction of mildew-resistant grape varieties successful.
In any case, investments are only justified if the resis-
tance traits are durable, e.g. if the resistance of varieties
is not overcome by virulent pathogen populations
(which is currently the case with apple scab).

However, change from within a dominant market
system (e.g. a dominant ‘socio-technical regime’, see
Fig. 1) does happen. For example, in the Netherlands,
traders for the organic market are gradually shifting
position and become more interested in varieties other
than ‘Elstar’ (Jansonius, pers. communication 2013).

The value chain: potato and late blight resistance

For potato, similar to apple, the number of traders and
packers has reduced since the 1980s (Rademakers and
McKnight 1998). In comparison to apple, the case of
potato varieties with late blight resistance (Phytophthora
infestans) differs in a number of aspects. Being an annual
crop, trying new potato varieties means less of a risk for
farmers compared to apple varieties which are planted for
at least 10–15 years. The first potato varieties with new
late blight resistance genes, e.g. ‘Bionica’ and ‘Sarpo

Mira’, entered the market in 2007 in the Netherlands,
after a long period of lacking resistant varieties. Only
since then other new late blight resistant varieties entered
the market, e.g. ‘Alouette’, ‘Carolus’, ‘Connect’, and
‘Vitabella’. These varieties can be very important to
organic farmers, as they enable farmers to have higher
yield, improved yield security, and imply less need to
spray with compounds such as copper. However, the
uptake of these varieties even by the organic market has
been slow, because chain partners and consumers are not
familiar with these new varieties. One important reason is
that they have unfamiliar combinations of taste, flesh
colour, and cooking properties. Another complicating
factor is that, for example in the Netherlands, the choice
of the assortment of varieties offered to the supermarkets
is largely made by a few potato packers as a new variety
often means that an existing variety needs to be discarded
to create shelf space. If a breeding company that does the
breeding and marketing of new varieties has real interest
in the introduction of a new resistant variety (for example
‘Carolus’), the breeding company needs to convince the
packer and market introduction is then relatively easy. On
the other hand, if a company does not see a large enough
potential market for a variety (as was the case with
‘Bionica’, see case d further on), this may complicate
the introduction of a new variety for the organic sector.
For conventional breeders, the development and intro-
duction of new varieties will bemore profitable if the new
variety fits in different markets, e.g. both organic and
conventional. However, at the moment, only a few vari-
eties are suited for both organic and conventional farm-
ing. Also, in some countries, the producers of seed pota-
toes prefer a small set of varieties to produce seed tubers
of. Hence, an important issue is to develop strategies to
improve the adoption of new potato varieties with late
blight resistance which are important for the yield secu-
rity for growers but less so for traders (the smaller number
of varieties, the more efficient their work) and consumers
(as they are used to the ‘common’ varieties).

Possible solution pathways

In the last decades, several factors have made the intro-
duction of new apple varieties rather difficult, for both
scab resistant varieties and other varieties for the con-
ventional market (Sansavini 2009). In other words, a
lock-in situation has gradually developed over time
(Vanloqueren and Baret 2008). To change this situation,
different solutions may be possible. In this section,
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various cases of successful market introduction of resis-
tant varieties are analysed.

Case a: link variety names to added value: the apple
‘Santana’

When a variety has added values that are recognised by
all stakeholders in the food chain (growers, traders, and
consumers), then there would be not so many obstacles
to get a variety accepted. However, sometimes an im-
portant added value is only apparent or recognised in a
later stage such as was the case with ‘Santana’.

The variety Santana stems from a cross between the
varieties Elstar and Priscilla, from a breeding program in
1978 of the Plant Breeding Department of Wageningen
University and Research. This variety entered the mar-
ket in 1996 with mainly scab resistance as the added
value for growers. The flavour was comparable to a
much appreciated variety Elstar. However, in the fol-
lowing years, unexpected quality problems during stor-
age in the shops arose, e.g. susceptibility for rotting at
the core. Only a few growers were able to grow this
variety and continued its production for organic re-
tailers. Some 10 years later, by accident, a Dutch organic
grower discovered that ‘Santana’ had a low allergenic
effect (De Stentor 2006; Van der Maas 2011). More than
half of consumers with apple allergy can digest this
variety without allergic reactions which was a unique
event worldwide and created much media attention.
This information was used to promote this variety and
created a new added value for the market and increased
the demand also of non-allergic consumers. This event
might have contributed to easier market acceptance of
other new scab resistant varieties such as Topaz and
Evelina (Van der Maas 2011).

One key lesson is some added values like scab resis-
tance are purposely bred for, while other added values
can be discovered by coincidence. Another key lesson is
that it can take time before added values are found.

Case b: well-coordinated marketing concept
in combination with a new brand name, the apple
variety Juliet®

Club varieties are trademarked varieties. The production
is controlled and only exclusively grown by a limited
number of growers on a limited acreage and sold for a
higher price compared to the common varieties on the
market (Laurent, personal communication 2013). Well-

designed marketing in combination with the concept of
a club variety made this variety attractive to consumers
and stimulated market demand.

The market introduction of this apple variety Juliet®
has its own history and was not smooth from the begin-
ning. It originated from a US breeding program in the
1970s for scab resistance (PRI 2012). It was tested in
1995 under its original name Co-op 43 (Korban et al.
2003). As its quality traits were not as one could expect
from the pedigree, it was suggested to be a result of
outcrossing and thus a lucky chance (Goffreda et al.
1995). In 1999 in France, the variety was released as
Juliet®. The performance in tests under conventional
farming conditions was disappointing with respect to
storability and flavour. Nevertheless, the licence for
Europe was bought by a French nurseryman who devel-
oped the variety club ‘Les Amis de Juliet®’ together
with a nursery tree grower and a technician (Pomme-
juliet 2012). Due to positive collaboration between a
number of important stakeholders in the value chain,
this French variety club had a quick start and enabled
Juliet® to be produced successfully since 2005. The
production of Juliet® has gradually increased from
1800 t (2011) to 8500 t in 2016 (Freshplaza 2012,
2014, 2016). Key elements of the successful club con-
cept were the following: (i) exclusive marketing, (ii)
limited production in France among 80 organic growers,
(iii) controlled distribution by a limited number of pack-
aging stations (6) in France, (iv) offering a broad series
of products (e.g. various packaging, desserts, juices,
etc.), (v) special promotion in trade shows, in retail,
press through internet, and games, and (vi) creating
opportunities to join as a friend of ‘Juliet®’.

Key lesson is that marketing is as important as breed-
ing a good variety, and creating a strong brand is a
strong marketing tool.

Case c: new marketing concepts to by-pass the variety
names: the flavour group concept

Often organic value chains tend to stick to varieties that
have established their names in the conventional mar-
kets. Franco Weibel (organic research institute FiBL in
Switzerland) searched for a way to market new apple
varieties better adapted to organic farming and not
known in the conventional market. Another obstacle
he had to deal with was the fact that many of these
new varieties covered a too small volume to be really
interesting for the Swiss organic market. The basic idea
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was not to promote the varieties by their names but by
their specific flavour in three groups.

This Flavour Group Concept refraining from using
the apple variety names was completely against the
traditional marketing concept (Weibel, pers. communi-
cation in 2012). There was quite some effort needed to
make this concept understandable for the involved
Coop produce buyers. Once understood in marketing
terms, the Flavour Group Concept rapidly developed.
The varieties were put into three flavour groups indi-
cated with colours on the labels: (a) yellow: mild to
sweet; (b) red: spicy, rather tart; and (c) green: predom-
inantly tart (Weibel and Leder 2006). Although con-
sumers appreciate also appearance and texture, taste is
considered most important (Seppä et al. 2012; Tomala
et al. 2009). Supermarkets normally require year-round
offer of the same varieties and require large quantities
of apples. To overcome this requirement, the new
Flavour Group Concept has the advantage that new
varieties with similar taste, but each produced in limit-
ed quantities can be grouped andmarketed together in a
flavour group and in total meet the volume require-
ments. This offers a way to more easily introduce new
varieties in the market (Weibel and Leder 2006). Easier
introduction of new resistant varieties in the market is
not only important for Swiss organic growers but is
also a stimulus for Swiss breeders. Today, in
Switzerland, some 40% of the organically produced
apples come from scab resistant varieties compared to
merely 10% in Germany.

Key factors for this concept were the following: (1)
Franco Weibel from FiBL was prepared to make con-
tinuous efforts to convince traders and supermarkets; (2)
at that time, the supermarket chain Coop was aiming to
improve its profile and competitiveness; (3) the number
of scab resistant apple varieties adapted to Swiss grow-
ing conditions increased around that time; (4) in the
same period, the Swiss government changed its agricul-
tural policy from supporting quantity to quality; this
stimulated apple producers to convert to organic man-
agement including new scab resistant varieties; and (5)
Switzerland supports its domestic apple production by
apple import tariffs.

A positive result of these efforts is that consumers
have accepted the Flavour Group Concept (Weibel and
Leder 2006). The label colours have become a common
language for retailers and consumers. At first, packagers
assumed the new way of working would result in more
work, but meanwhile appreciate the flexibility of the

system. Since 2000, the Flavour Group Concept is also
applied to apples derived from conventional, integrated
apple production systems. In 2002, the other Swiss main
supermarket chainMigros introduced a slightly different
version with two flavour groups. Also for potato, both
supermarkets followed along this line of thinking by
applying various cooking groups, instead of promoting
variety names.

Key lesson is if at several levels conditions are right,
a new marketing concept can be successful.

Case d: translate weak traits into unique selling points:
the case of potato Niek’s Witte

Late blight resistance is an important trait for organic
potato producers. But this characteristic is not valued by
Dutch traders and consumers when it comes with white
flesh of the potato as was the case with variety Bionica.
In the Dutch culture, traders and consumers are not used
to white-fleshed potatoes and prefer light yellow-fleshed
potatoes. Thus, the introduction of the potato variety
Bionica in 2007 was not easy. This variety was jointly
bred by a commercial breeder and a biodynamic farmer
breeder Niek Vos. Vos tried various Dutch markets: box-
schemes and small and larger regional supermarkets.
The sales in the supermarket were not successful.
However, the response to an organic box-scheme chain
which added the story behind this variety in the weekly
newsletter to the consumers was high and overall posi-
tive. Many Dutch organic consumers did not mind the
white flesh and sympathised with the story behind this
variety, especially the aspect of being a farmer-bred
variety was appreciated.

To stimulate more sales with limited funding, it was
decided to build on this positive experience and empha-
sise the personal image and on-farm origin by replacing
the variety name Bionica by the brand name Niek’s
Witte (meaning Niek’s White). Also, special packaging
was designed by adding a picture of the father (Niek)
and his son on the paper bag with the story of the
breeding process at the backside. With this approach,
the weak point (not always appreciated white flesh
colour) was turned into a strong point (underlining the
uniqueness of the product). The variety currently has a
small but steady position in the Dutch organic market,
and in addition is produced for organic markets in a few
other countries where white-fleshed potatoes are more
common, such as in England and Sweden.
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Key lesson is disliked traits can be neutralised or
even turned into strong points, in that way increasing
the use value of a variety.

Case e: shorter chain, gradual introduction: the case
of summer apple variety Collina

A low-cost, gradual approach is another option for the
introduction of new varieties. This approach eventually
leads to the successful introduction of the apple variety
Collina, bred by the Dutch farmer breeder Mart
Vandewall. In 1986, he started to make crosses out of
curiosity (VanderWall 2012). Several progenies showed
healthy leaves, good scab resistance, and good yield
(Vandewall 2012). One of his crosses included the same
parents as for the variety Santana but lead to a different
selection that was later introduced as ‘Collina’. In the
testing phase, it stood out because of its earliness, taste,
and appearance. He asked various apple growers and
breeders to assess the flavour. Collina joined official
variety testings at three locations (the Netherlands,
Belgium, and Germany). This testing process lasted
over 4–5 years with positive evaluations. It was lucky
to be added, last minute, to a tasting panel at an inter-
national meeting in Belgium, and it was very positively
received. After this event, the farmer breeder decided to
obtain breeder’s rights for this new variety.

Mart Vandewall pictured the entire process of includ-
ing growers and breeders to evaluate the flavour as an
oil patch that gradually spread (Vandewall 2012). In this
period, a nursery man got seriously interested. Together,
they decided to try to introduce Collina and share the
financial risks. It was agreed that in the first years, trees
of this variety would only be sold to organic growers,
and only thereafter to conventional producers. Another
positive event was that media started to write about
Collina and praise it as a typical summer apple with
very good flavour. Meanwhile, Vandewall continued to
stimulate other growers to try Collina, expanding con-
tinuously the oil patch continued. He considered this
important for the adoption of the new variety. The first
adopters have now also replanted their first fields again
with Collina.

To summarise, the most important elements of the
success of Collina were its good flavour, the positive
testing outcomes by several research stations, and the
continuously shared evaluation with other growers. As
Vandewall is also an apple grower himself, communi-
cation among colleagues was easy, and they helped to

spread the positive news. Next to having a good taste,
the variety provides added value for various chain
players such as the following: for growers, improved
scab resistance and a relative good storability, for
consumers, the low-allergenic trait similar to
Santana, and for organic shops, the replacement of
imported apples during the summer period and hence
providing a shorter and cheaper trade route. For su-
permarkets, ‘Collina’ has two disadvantages: it is
partially susceptible to bi-annual bearing affecting
delivering stable quantities but also the period of
harvesting may vary about 1 week between years
making predictions of delivery date to retailers com-
plex (Vandewall 2012).

Key lesson is that with good networking, and limited
resources, it is possible to introduce new varieties.

Case f: brokerage: food chain styles and apple varieties
in the Netherlands

From 2000 to 2004, a project was conducted to
stimulate the sales of organic apples in supermarkets
and health food shops in the Netherlands. The Louis
Bolk Institute (LBI) organised several meetings,
bringing farmers to supermarkets, and vice versa, in
order to increase the understanding for each other’s
priorities and bottlenecks (Jansonius et al. 2004). In
2004 and 2005, the focus was on optimising the
quality and sale in shops of the scab resistant variety
Topaz (Jansonius and Zanen 2005a, b). In these case
studies, LBI functioned as a broker as described by
Klerkx and Leeuwis (2009). As each apple variety
has particular storage behaviour in the growers’ store-
house and on the shelves in the shops, good commu-
nication between growers and buyers is very impor-
tant with the introduction of a new variety (Jansonius
and Zanen 2005a). A general lesson was that al-
though chain players learned to better understand
each other’s positions, it proved difficult to translate
that into better cooperation in practice (Jansonius
et al. 2004). This applied particularly to the chains
with smaller supermarkets. The chains with large
supermarkets were more successful, because these
large supermarkets have the capacity for a better
organisation to maintain the quality of the apples in
the shops (Jansonius et al. 2004). This means a better
sale of the apples, which is an advantage to the
growers, despite the very high standards set by the
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supermarkets for buying the produce from the
growers.

Simultaneously, a study was conducted to better un-
derstand the underlying mechanisms for successful in-
troduction of new apple varieties, analysing different
apple production and value chain styles (Van der
Meulen et al. 2004). The most important styles were
identified as the ‘nice maker’ and the ‘independent’
(Table 1). ‘Nice maker’-supermarkets tend to set high
standards for their products. Consequently, apple
growers will only plant new varieties if they are sure
that the supermarket will buy the produce. And when a
supermarket decides to take up a new variety, they
demand big quantities to be sold over a substantial
period of time. In this way, growers depend to a large
extent on the decision-making of the big supermarkets.
It implies less room for decisions by growers on the one
hand, but on the other hand, a guarantee of sales
(Jansonius et al. 2004). The analysis showed that small-
er supermarkets are more flexible and often set lower
quality demands, but the downside is that they do not
always have the means to maintain a certain level of
quality of the produce during shelf life (Jansonius et al.
2004). ‘Independent growers’ have more freedom to
decide which varieties to grow. Because of their strong
relationships with wholesale and organic shops, they
can more easily sell their products of new varieties.
Joint efforts for promotion in organic shops are an
important tool to substantially increase sales of new
varieties (Jansonius and Zanen 2005b). ‘Box fillers’
are more flexible in variety choice, because they have
close connections with their costumers and guaranteed
sales of their produce due to the subscribed consumers.
However, the volume box-scheme producers aim for per
variety is often small, because they grow a diversity of
varieties and because the sales through box-scheme

systems is often limited to some 200–250 families.
The ‘niche workers’ often concentrate on traditional
and rare varieties. They will only switch to new varieties
if they have a clear added value for the costumers.

Key lesson is that good interaction between value
chain players depends on good knowledge exchange
and on sharing economic and cultural values. Organic
shops seem easier channels to introduce new scab-
resistant varieties to consumers. Large supermarkets
allow the cultivation of large areas of scab resistant
varieties.

Discussion

Here, we describe and discuss various perspectives on
how to create change in the introduction of new varieties
with important disease resistance, based on the analysis
of the case studies described in this paper. Varieties need
to meet criteria important to a range of value chain
players. A new variety trait beneficial to farmers does
not automatically mean a successful introduction on the
market, as the variety also needs to meet criteria impor-
tant for retailers and consumers.

Basic principles of variety introduction

For a better understanding of possible solutions, it is
important to understand some basic principles of variety
introduction. If a new variety is registered, it does not
automatically imply it will be cultivated and marketed.
Successful introduction of new varieties depends on a
number of technological and socio-economic factors,
and the interaction of these factors (Nuijten et al. 2013).

One important factor is the availability of other
good varieties. If there are many other good and

Table 1 Summary of chain styles, their characteristics and the varieties mostly cultivated by growers, based onVan der Meulen et al. (2004)

Chain style Keyword Product
characteristic

Sale via Varieties

Nice makers Efficiency,
quantity, price

Shiny, uniform, outer
quality, low price

Supermarket large scale,
closed chain

Mostly common/few new:
Santana, Topaz

Independent
growers

Trust/flexible Quality (outer and inner) Whole sale/organics shops;
medium scale, open chain

Diverse, common and new:
Santana, Topaz, Collina

Box fillers Guarantee of
sale/convenience

The unusual/seasonal product Box scheme system, various other
channels, small scale

Various, common and new

Niche workers Diversity/varieties/
history

Taste, quality, local Various small scale Rare varieties
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competing varieties in a specific sales segment, it will
be more difficult to get a new (e.g. resistant) variety
being accepted by both farmers and consumers. A
common feature of all the cases described in this
paper is that the usual pathway for variety introduc-
tion does not work, or not good enough, because
what is good for a grower is not automatically appre-
ciated or recognised by traders, supermarkets, and/or
consumers. The ‘highway principle’ can be used to
illustrate the following:

& Easy traffic: easy to get on the highway
& Busy traffic: difficult to get on the highway and find

a gap
– Success rate decreases, level of luck increases

& In case of traffic yam: use b-roads
– Good knowledge of the chain network important
– The shorter the chain, the easier the introduction
– Shared culture makes communication easier

Another important factor is that every variety has
strengths and weaknesses. A good variety needs to
meet at least the minimum threshold for a range of
traits. But today, meeting the minimum criteria is
not good enough. Successful introduction depends
on the added value of a variety compared to current
varieties for all players in a production chain. For
example: scab resistance in apple is very important
for growers to reduce costs, but not in the first place
for consumers. The first generation of scab resistant
apple varieties, for example the varieties Prima and
Priscilla, offered to the nursery industry from 1970
to 1988 (Crosby et al. 1992) lacked in taste and were
not accepted by the market. Instead, they were used
as crossing parents in further breeding. For example,
Priscilla is the parent of scab resistant varieties such
as Santana and Collina. In general, developing vari-
eties that have added value for all chain players is
difficult, because there is often a trade-off between
traits or they are not easy to combine such as scab
resistance, yield, storability, and taste.

Dominant market players

Sometimes, it is argued that dominant players in a value
chain can force change, as they have the resources and
influence to create change (Hekkert et al. 2007). Case c
on the Flavour Group Concept seems a good example,
as the role of the supermarket Coop has been very

crucial. However, in case c, the role of the researcher
Weibel was identified as equally crucial besides other
beneficial circumstances. In the other cases, however,
no dominant market player was involved or difficult to
indicate. This may also be logical, as often dominant
chain players have no or too little interest in changing
the existing situation if there is no real necessity for
them. This partly explains the lock-in situation in the
adoption of disease-resistant wheat varieties in conven-
tional farming (Vanloqueren and Baret 2008). The cases
described here deal mostly with rather small markets:
the organic market. Perhaps, such markets are often too
small for dominant chain players to be interested in and
to force change.

Innovation brokerage

Weibel, who played a crucial role in case c, can be
considered an example of an innovation broker. New
innovations can be catalysed through innovation brokers
(Klerkx and Leeuwis 2009). Innovation brokers can be
persons or organisations that bring together the chain
actors and improve interactions between these chain ac-
tors. Facilitating acceptance for new varieties needs con-
stant effort over an extended period of time. Some cases
described in this paper do have innovation brokers (cases
c, d, and f). For an innovation broker to have impact, the
innovation broker needs to have detailed knowledge of
both the technology (in this case, disease-resistant varie-
ties) and the value chain. One may also argue that some
of the key players in cases a, b, and e also played, to some
extent, the role of innovation broker. Reasoning in this
way means that good communication and facilitation
(important elements of brokerage) are important to make
new innovations successful. It should also be noted,
however, that the modes of communication were very
different, such as in cases c and e.

A comparison based on the multilevel perspective

All the cases show various levels of interplay within the
value chain and with the external circumstances. In
Table 2, the case studies are organised according to
transition pathway as described by Geels and Schot
(2007). The varieties Santana and Niek’s Witte have not
drastically changed the dominant regime but can be con-
sidered to have paved the way for other new varieties for
both crops. The case of Collina can be considered a niche
innovation, not having had much impact on the dominant
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socio-technical regime. The use of club varieties seems a
rather successful approach, but apparently only feasible
in certain contexts. For scab resistant apple varieties, it
seems that the socio-technological landscape in France is
more favourable for club varieties compared to the
Netherlands, for example. However, the concept of club
varieties is successfully applied in the Netherlands in
other contexts (for example, the conventionally grown
Tasty Tom tomato). Perhaps, the lesson is that small
details can make the difference between success or fail-
ure. In the case of the Flavour Group Concept that lead to
a reconfiguration of the value chain, many details at
several levels where at the right mode at the same time
to make success possible. The case of Julliet® may also
be an example of starting up an initiative at the right time
(e.g. a window of opportunity).

The Flavour Group Concept has, so far, been very
successful only in Switzerland. Some elements have been
copied in other countries, but not the complete concept.
In the Netherlands, several factors contributed to the lack
of success of the Flavour Group Concept to promote
scab-resistant varieties for the organic market. To make
the concept functioning, several varieties per flavour
group need to be available together making up a certain
quantity to avoid gaps in delivery, which is still not the
case in the Netherlands. Until recently, it was already
difficult to get organic apples as such sold in supermar-
kets in the Netherlands (Jansonius et al. 2004). According
to some, the variety Santana was important to stimulate

the introduction of new apple varieties cultivated organ-
ically, particularly into supermarkets (Van der Maas
2011). Furthermore, no supermarket in the Netherlands
has an economic and profiling interest similar to Coop.
Hence, no pull factor nor chain organiser exists. In addi-
tion, not enough budget was available to push the concept
over a longer period of time. Another likely factor is that
Dutch culture is also different from Swiss culture. Dutch
people do not bother that much to eat locally grown food,
nor do they have that much of an interest in organically
produced food as Swiss people do (see Willer and
Lernoud 2016).

Furthermore, a comparison of apples and grapes indi-
cates that sometimes also the socio-technological land-
scape, e.g. laws and policy, needs to change to make
successful introduction possible (Weibel, personal
communication 2012). In Switzerland, import tariffs for
apple make investments in apple cultivation more feasi-
ble, whereas for grapes, no import tariffs exist making
grape cultivation and investments in grape cultivation less
lucrative.

The complex interplay of niches and dominant
socio-technical regimes

An important lesson is that innovation does not necessar-
ily happen only at the niche level or the dominant regime.
Often, the innovation and the innovation path is a more or
less complex interplay between niche and dominant

Table 2 Classification of the cases in transition pathways as described by Geels and Schot (2007) and whether innovation brokers (see
Klerkx and Leeuwis 2009) were involved

Transition pathway Cases Innovation
broker

Short description of the change

No transformation Collina (case e) No A typical niche innovation, very different approach,
but no clear effect on the dominant regime

Brokerage (case f) Yes Limited change at all levels

Transformation Santana (case a) No These niche innovations can be considered
front runners that changed regime practices and,
to some extent, paved the way for similar varieties

Niek’s Witte (case d) Yes

Technological substitution – Not applicable No examples yet (otherwise, this paper was probably
not written)

Reconfiguration Club varieties (case b) No A combination of old and new elements results in
a modification of the socio-technical regime at
several levels

De-alignment and re-alignment Flavour group concept (case c) Yes Simultaneously with a set of scab-resistant varieties
changes occurred at the socio-technical regime
and the landscape level (agricultural law)
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regime and can take several years or even decades. This is
illustrated by the apple variety Santana, which was de-
veloped as part of the dominant regime but remained
unsuccessful until its low allergenic properties were dis-
covered. During this unsuccessful period, it was main-
tained by a dedicated farmer (as a niche variety) who by
chance observed an important new trait (added value).
Only after that, it became a success and part of the
dominant regime again.

The apple variety Collina is another example of the
complex interplay of the niche level and the dominant
regime. It can be considered a niche innovation, indepen-
dently developed by a farmer breeder. However, without
knowing or meeting the right people of the dominant
regime, Collina would not have become a registered
variety.

The above cases suggest that successful development
and introduction of resistant varieties occurs mostly
through the dominant regime. In some cases, resistant
varieties are developed in niches in interaction with the
dominant socio-technical regime.

Shared economic interest and cultural values

To have good cooperation in the chain, shared values are
important. These values have economic and cultural as-
pects. Shared values seem to have developed relatively
easily in the case of ‘Les Amis de Juliet®’. An aspect
contributing to this development might have been that
there was a demand by growers for a chain like Juliet®.
For club varieties, the nursery sector has an important
coordinating role (Sansavini 2009). In such chains, the
economic aspects, or economic values, are crucial. In the
Netherlands, in the early 2000s, cooperation of organic
apple growers improved with the big supermarkets but
not with the smaller supermarkets (Jansonius et al. 2004).
The reason for this is the economic scale. The reason for
successful cooperation between some organic shops and
some organic apple growers is that they share cultural
values (Van der Meulen et al. 2004). As such, it appeared
that organic shops play a limited role in the introduction
of scab-resistant varieties because of their relatively lim-
ited sales, but seem important to keepmultiple varieties in
play. So, the strength of supermarkets is to make a suc-
cess of a few varieties and the strength of niche players
(organic shops and box fillers) is to maintain newly
introduced varieties that are not immediately widely
adopted (like the apple Santana). This suggests that the
various value chains have different valuable properties

when it comes to the introduction of new disease-resistant
varieties.

Ingredients for successful variety introduction

Based on the described cases, a number of solutions for
potential obstacles (Box 1) and key lessons (Box 2) are
identified. Introduction of new varieties is not easy, but
four important issues can be recognised.

1) Added value: in the first place, successful intro-
duction of resistant varieties requires that these
varieties have to be good in many aspects: variety
introduction is easier if there is clear added value
for all chain players. To optimise variety introduc-
tion and recognise added values for involved

Box 1 Solutions for potential obstacles

For each of the reported case studies, crucial aspects of the
strategies and potential obstacles can be observed.

• Link variety names to added value (see case a)

– The standards for breeding are already high and will only
become higher. Creating added value is very difficult and
sometimes more a result of luck.

– Often needs to be combined with other marketing strategies.

• Well-coordinated marketing concept in combination with a new
brand name (see case b):

– It requires a good organisation and funding to support
introduction and coordination within the chain.

• Innovative marketing concepts (see case c):

– It requires a long period of continuous organisational and
financial support and commitment to convince all chain players
(to become pull factors).

– It requires a large number of varieties with different qualities.

• Transform weak traits into unique selling points (see case d).

– Requires out-of-the-box thinking.

– Introduction via boxes fillers and organic shops, potentially
followed by upscaling to supermarkets.

• Gradual route for introducing new varieties (when limited
funding) (see case e):

– Requires a good informal network

– The introduction/testing via boxes fillers and organic shops,
followed by upscaling to supermarkets depends on traits (added
value) of a variety and their importance in the market

• Brokerage: improving communication between chain players or
matching varieties to food chain styles (see case f):

– Shared culture or a dominant chain player is needed for
effective communication

– Varieties can have traits that are more or less important for
specific chain styles
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chain players, it might be beneficial to involve
traders, supermarkets, and other chain players in
early phases of variety testing (Weibel and Leder
2006; Nuijten and Lammerts van Bueren 2016).

2) Brokerage: as communication between, and added
value for, different chain players is crucial, it is
important that some person can act as an interme-
diate and/or chain organiser.

3) Multiple or specific strategies: depending on the
context, a particular marketing strategy can help.
Combinations of strategies can strengthen each oth-
er, but awareness of conflicting strategies is impor-
tant: each value chain in each specific socio-
technical landscape has its own characteristics and
requirements.

4) In case of lock-in (‘traffic jams’): develop innova-
tive concepts: for example, to by-pass the hindrance
of variety names, the Flavour Group Concept
proved to be a strategy that facilitates the introduc-
tion of new varieties in a structural way, as it

replaces the variety names with more general qual-
ities. ‘Product of the month/week/day’—strategies
are slightly similar innovative concepts which can
facilitate the introduction of new varieties, of which
insufficient quantities are available for a general
introduction, without replacing the variety name
as a quality standard.

The potential for other alternatives

There are several options for further adapting existing
approaches for market introduction. The described
cases have in common that they mostly focus on
utilitarian values. An important question is whether
including normative or ethical values may help clarify
a need for change. For example, in a case study on
maintaining diversity in hot pepper in Bolivia, con-
sumers considered maintaining diversity a more im-
portant argument than taste for paying a higher price
(Garcia-Yi 2014). In fact, ‘organic product chains’
itself are an approach to include normative or ethical
values in market decisions. It is important to realise
that each approach for market introduction needs to be
tailor-made to specific contexts. Further development
of organisational models for successful market intro-
duction is necessary to increase the cultivation of crop
varieties with resistance against major diseases, as they
contribute to more sustainable organic and convention-
al farming systems.
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Box 2: Key lessons learned

With the different cases on apple and potato varieties, various
lessons become visible. These lessons are particularly useful
when you are experiencing problems with variety introduction
or in a locked-in situation (when all chain players seem to be
stuck in a specific chain model).

The main key-lessons are the following:

• There must be a recognised need—a pull factor: for successful
cooperation, all players need to be interested, together creating
pull factors. The more pull factors, the more likely an initiative
will succeed (all cases).

• To create pull factors, it is important to involve others: there are
two options: a dominant player becomes a big pull factor (case
b), or many small players together create a pull factor (case d).

• A shared language among chain players and common culture is
necessary: different players in the chain may speak different
‘languages’/jargon. It is not always easy to understand each
other’s jargon (case c).

• Without push factor, no new steps will be realised: for new
concepts, a continuous push over a long period is needed (all
cases).

• New concepts need to fit in existing structures: the appropriate
economic and political context is needed (case b and c).

• Patience is often important: case studies a and c suggest that
various chain players need several years to adapt.

• Some luck is often crucial: in all cases luck was important, in
various. In case a, it showedmost clearly, where, by chance, and
added value was discovered.
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