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Disclaimer

This Mini Paper has been developed within the frame of the EU CAP Network Focus Group
‘Crop associations including milpa and protein crops’ with the purpose of providing input to the
Focus Group discussions and final report.

The information and views set out in this Mini Paper are those of the author(s) and do not
necessarily reflect the official opinion of the Commission. The Commission does not guarantee
the accuracy of the data included in this Mini Paper. Neither the Commission nor any person
acting on the Commission’s behalf may be held responsible for the use which may be made
of the information contained therein.

If you wish to cite this Mini Paper, please refer to it as ‘Annex to the
, 2024,
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The benefits of crop associations are widely supported by scientific research, which
demonstrates higher and more stable yields, a wider diversity of products at farm-level,
reduced input of fertilizer and pesticides, and overall increased sustainability of primary
production ( ). Nevertheless, crop associations suffer from limited
uptake by practitioners. In the Focus Group 'Crop associations including Milpa and protein
crops' we identified the lack of demand by the downstream value chain and the lack of added
value of products based on crop associations as one of the barriers for wider adoption. In the
present Mini-Paper we will discuss the value chain perspective on crop associations and
specifically focus on these two challenges, i.e. demand and added value, and propose potential
solutions to overcome this barrier for the uptake of crop associations in farming in Europe.

Two interconnected challenges originating from the downstream value chain of products based
on crop associations have been identified:

A) Current implementation of crop associations is generally farmer driven (from farm to fork),
rather than processor or consumer driven (from fork to farm), resulting in a primary production
in crop associations that is not demanded nor valued as such by the buyers of the primary
product. Therefore, primary products produced in crop associations generally go into the
lowest levels of the value pyramid of agricultural products, e.g. biomass/fuel or animal feed
(Fig. 1). This low valorisation of primary products comes with a low market value and is
therefore unlikely to reach sufficiently high profit margins to be attractive for farmers.
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Fig. 1. Value chain pyramid with low value-products at the bottom and high value-products at the top.
Market prices per unit product (e.g. kg grain) increase from the bottom to the top of the pyramid. Source:
European Commission

Examples of a farmer-driven crop association resulting in a low value product are triticale or
barley with faba bean or pea grown in homogeneous mixtures and used for silage and animal
feed.


https://www.sciencedirect.com/science/article/abs/pii/S0048969717327110?via%3Dihub
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Fig. 2. Trltlcale Pea mixture for silage in Grabs, SG (SW|tzerIand) Source: Hanny Schéb

B) Current products stemming from crop associations have no added value for their increased
social or environmental sustainability. Today, consumers are generally unaware whether the
products they buy are produced in crop associations or in any other production mode.
Alternative production modes such as organic production without synthetic fertilizers and
pesticides have their label and can benefit from increased profit margins which consumers are
willing to pay for that type of production. While crop associations can be implemented in
conventional and organic production, the unique characteristic of crop associations is an
increased in-field crop diversity, which goes along with the associated benefits for wider
biodiversity, ecosystem functioning and ecosystem services demonstrated by research studies

( ; ; )-


https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.13132
https://doi.org/10.1016/j.agsy.2019.102761
https://doi.org/10.1002/2688-8319.12267
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1. Demand driven production with crop associations

In order to overcome the challenge of only serving low-value supply chains, primary products
produced in crop associations should aim to reach higher levels of the value chain pyramid.
To achieve this, we propose to develop consumer- or demand-driven crop associations in
collaboration with processors and consumers. This requires a co-creation process between all
actors across the value chain to valorise the sustainable production mode of crop associations
(see the other challenge) and develop crop associations and their management together with
farmers, advisors and scientists. We believe that crop associations adapted to end-user needs,
in particular for the production of high value plant-based products and food, will result in clear
predefined market channels for the primary products produced in crop associations and
stimulate its uptake by farmers.

Case Study: Ekoto Farm, The Netherlands

Ivar van Dorst, participant of this focus group, has set up
an organic farm. The farm was transformed over the last
few years from a farmer driven selection of production
modes and products to a demand driven company. By
asking herbal tea companies what herbs they could use,
a variety of herbal crops were added to the diversification
of crops in the attracting many beneficial insects. Another
example was on the approach to the zucchini crop.
Whereas in earlier years a weekly production of around
20.000 zucchinis would be delivered to the auction clock
with prices as low as 3 cents apiece at times.

Source: European Commission

The following year an agreement was made for 4.000 pieces a week with two sets of buyers.
A veg box scheme for the first-class quality and a local market stand for the second-class
quality. The price is agreed prior to sowing and the production is then set up by a 120%
production of the earlier given demand by the buyers. This extra margin allows for crop failure
or unexpected extra demand. Due to the diversification of crops, based on demand, smaller
acreages of crops are the result. When having smaller fields anyways, the benefit, in reduction
of pests and disease spreading, by cultivating in strips is a logical step according to Ivar van
Dorst. By producing from a demand perspective compared to a production perspective,
financial sustainability was achieved on a much smaller acreage than before. This change in
the business model allows for a viable business model at a small scale. With side effects of
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reduced food waste, eco services (yet not valued enough in society) and community
involvement.

Case study: Karland, organic beer, Algans, France

Annick and Christian Garland started their agrifood business in Algans, France, from building
up a brewery producing organic beer. They made their living initially based on the sales of a
final product, i.e. beer, demanded by the consumer (i.e. the end of the value chain) and buying
in the primary ingredients, i.e. barley malt and hops. Once the brewery business was operating
and established, they integrated the primary production of the ingredients (barley, hops) for
their product on their organic farm. For the organic production of these two crops, they
implemented crop associations to overcome challenges related to the organic production of
the crops, namely weeds and soil fertility. The barley quality (e.g. protein content) was not an
issue nor the purpose of the crop association but the farmers were interested in the ecosystem
services provided by the alfalfa as a perennial cover crop in barley to suppress weeds and
provide organic fertiliser to the barley. In the case of the hops, the associated faba beans also
provided an effective and natural measure of weed control and nitrogen fertilisation.

Fig. 3. Crop association of faba bean with hops for the organic production of hops for organic
beer production at the Karland brewery, Algans, France. Source: European Commission
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2. Added value of products stemming from crop associations

In order to achieve an added value of crop association, products produced this way should
benefit from a valorisation of their sustainable production mode, for example through a
certification scheme of biodiverse production, similar to labels certifying organic production or
animal welfare. The only example we are aware of, of a label certifying a production in crop
association is the label used for shade-grown coffee. Certification of crop association-based
products should be based on the results of scientific studies which quantified the environmental
(e.g. organic label) and/or social (e.g. fairtrade label) benefits of crop associations compared
to the same products produced in monocultures. An alternative solution would be the
development of a good practice scheme, e.g. an ample scheme similar to NUTRISCORE, that
combines all the different types of primary production and simply rates the environmental
and/or social impact of each product based on predefined objective criteria. Similar ideas are
being developed for production modes that promote soil health, where crop associations could
also be considered. A way forward would be the development of an all-in-one scheme that
rates environmental aspects such as soil health, water and air quality, chemical inputs
(fertilizers and pesticides), biodiversity and landscape elements in a unique environmental
footprint score for each product. Using such a score, based on the current knowledge of the
environmental service benefits of crop associations (e.g. ), products based
on crop associations would score high and create the necessary incentive of the sensitized
consumer to buy these products. Knowledge generated in multi-actor projects funded by the
European Comission such as and will produce highly
relevant information that could feed into such certification and labelling schemes.

Case study: Shade-grown coffee

The "Shade-grown coffee" label typically refers to coffee that is grown under a canopy of shade
trees. This agricultural practice has multiple benefits. Shade-grown coffee farms often serve
as habitats for a variety of wildlife, including birds, insects, and plants. This helps maintain
biodiversity. Furthermore, the shade trees contribute to soil fertility by preventing erosion and
providing organic matter through fallen leaves. Shade trees also fix carbon thereby mitigating
climate change. From an economic perspective, shade-grown coffee is often part of more
sustainable farming practices that can be economically beneficial for farmers in the long term.
In addition, coffee grown under shaded conditions is sometimes considered of higher quality
and can fetch premium prices in the market, benefiting farmers financially. Also, the slower
maturation process of coffee beans grown in shaded environments can enhance their flavour,
often resulting in a richer, more complex taste. Some shaded coffee farms may be certified by
organizations like Rainforest Alliance or Bird-Friendly (Smithsonian Migratory Bird Center),
indicating adherence to specific environmental and social standards. Many shaded coffee
farms also participate in fair trade practices, ensuring fair wages and conditions for workers.
As such, the shaded coffee label signifies a commitment to environmentally friendly,
sustainable, and often ethically produced coffee.

T : Ty,
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# Smithsonian

Fig. 4. Some of the logos used to label shade-grown coffee. Source: European Commission


https://www.sciencedirect.com/science/article/abs/pii/S0308521X19306973
https://intercropvalues.eu/
https://www.leguminose.eu/
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Asking consumers what they want might give a precepted image. The famous example of
Henry Ford is that if you would have asked what consumers at the time wanted, they would
have said a faster horse, rather than a car that will be faster than the horse. The same is true
for agricultural or food innovations. A processor, a wholesaler or a retailer would make a better
reference to what is demanded than the farmer or the consumer. These businesses gather
insight from customers on their demands and know the industry itself. A supermarket chain will
be able to tell that certain products have increased in sales over the past period and have the
necessary information on the market impact of certification labels such as shade-grown coffee.
Based on the rising popularity of protein rich foods we would like to illustrate a potential
pathway to the adoption of crop associations. Pastas, which are typically made from durum
wheat, are nowadays more and more combined with lentils or chickpeas in order to make it a
more protein rich staple. Whereas lentils are grown in a monoculture in a land climate in south-
central Canada, the lentil crop needs a scaffold crop in most European countries. A scaffold
crop supports the crop which is prone to lodging. By using durum wheat as the scaffold crop,
the crop can be harvested together without the technical difficulty of separation afterwards. As
harvest variables will make the composition of the two differ on a yearly basis, a test has to be
taken to determine the ratio of lentils to wheat. A sole crop of wheat or lentils can be added to
come to a stable end product. This is an example of a demand driven approach to agriculture
and tackles challenge A (Fig. 5).

Broialn HoR Durum wheat Lentils are
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Fig. 5. Demand steered production process including crop associations. Source: European
Commission

When adding challenge B to this example case, two outcomes need to be taken into account.
The first outcome might result in an increased cost at processing. The cleaning of two crops
together might need extra optical sorting to ensure a clean product to work with. Also, the pasta
processing plant will have to do an analysis on the ratio of lentils to durum wheat and a sole
crop has to be homogenously mixed into the batch. The second outcome shows the more
positive effect of crop associations. As combining two crops will ensure more capturing of
sunlight and a 70% lower weed pressure in terms of biomass. A combined crop of lentils and
wheat results in a larger financial yield than these two crops as a sole crop. And seed costs of
the grain can be up to 80% lower (

If for example chickpeas or white beans are preferred and mtercroppmg this with durum wheat
appears not feasible to grow in an intercropping, relay or strip cropping might be a better fit. In
these cases, tests can be executed for combined harvest or singular harvest. Strip cropping is
a crop association method that can be easily adopted on a large scale due to its variable
implementation by existent machinery. Monoculture and efficiency are applied lengthwise and
biodiversity with its benefits is taken in longitudinally.


https://www.researchgate.net/publication/328602683_Optimisation_de_la_culture_biologique_de_la_lentille_en_Suede?channel=doi&linkId=5bd837cd299bf1124fae0944&showFulltext=true

	Introduction
	Challenges
	Proposed solutions
	1. Demand driven production with crop associations
	2. Added value of products stemming from crop associations

	Conclusion

