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1 Introduction

This deliverable (7.5) summarizes the activities undertaken between December 2023 and October 2024,
highlighting the engagement of the primary sector within the Waste2Func project. Our efforts aim to foster
a new synergy between the primary sector and the home and personal care industries, facilitating the
production of products like liquid detergents, shampoos, hand soaps, and cosmetics using biomass sourced
from, among others, the primary sector.

1.1 Background and overview of previous workshops

The five primary stakeholder focus group workshops were designed to incorporate valuable feedback from
the primary sector into the bio-based value chain from the Waste2Func project. To provide context and
build upon the insights gained in WP7.1 until WP7.4, we will first offer a brief recapitulation.

In D7.1, consultants from Boerenbond, representing various sectors within Flemish agriculture, convened
to explore the potential of this new supply chain. They assessed the practical and economic viability of a
registration platform to facilitate the inclusion of residual streams for waste processors. Recommendations
included exploring partnerships with auctions to utilize unsold fruits and vegetables more effectively

In D7.2, an official survey was conducted among members of the farmers' organization, Boerenbond. The
survey revealed that many valorisation pathways are currently available to farmers. The concept of nutrient
extraction in this project appeared overly complex to generate enthusiasm for participation in comparison
to easier and known alternatives. Also challenges emerged related to the additional time and financial costs

for waste stream transportation.

In D7.3, a group of farmers gathered to discuss the development of a registration app, recognizing that the
input of suppliers is as needed as that of collectors in the app. It was collectively decided that this platform
should remain under the control of a single company to ensure it aligns perfectly with their requirements.
For that reason Ecoson (linked third party of Biogas Solutions as partner of the project), saw an opportunity
to go for the further development of the app, both following the guidelines/objectives of the project and
their internal company guidelines/objectives. When evaluating cutting and sorting facilities, a steady supply
of by-products consistently generates surplus opportunities for the project. Boerenbond engaged in
discussions with these stakeholders during the last primary focus group session.

In D7.4, individual interviews with farmers were conducted to perform a detailed analysis of residual
streams at the farm level. Our assessment involved approximately 50 farmers with various crops. By
examining each farm case individually, we gained comprehensive insights into the potential opportunities
for different companies and crops. Farmers often have easy, cost-effective methods to manage their
residual flows, which explains the limited initial interest as can be seen in Figure 1. However, when economic
benefits are presented, their interest increases. Successful collaboration between farmers and waste
collectors requires flexibility from both sides. This flexibility is key for collectors to respond swiftly to
farmers' requests for residue processing.

60

40
b -
0

Yes No

Figure 1 Farmers responded either positively or negatively when asked if they were interested in valorising their residual streams.
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1.2 Objectives of this workshop

This report presents the outcomes of the fifth and final primary stakeholder focus group workshop. Findings
from previous workshops revealed limited opportunities for small local farmers to process their residual
flows through the Waste2Func project. In this workshop we explored opportunities for the primary sector
by focusing on processing farms and industrial partners that generate large volumes of waste streams. The
auction was questioned, as suggested in previous workshops. These interviews helped us understand how
they currently valorise their side streams. Table 1 lists all processors and other key actors interviewed, the
distribution is visualised in Figure 2.

Additionally, we gathered feedback from various agricultural advisory organisations in other countries
regarding the demand and supply of by-products from primary producers. We also interviewed several
actors that play a role in the bio-based value chain proposed by the Waste2Func project, like a waste
collector and a cosmetic industry partner. Their insights can assist in formulating the final details of the
Waste2Func business model. These discussions allowed us to reach a final conclusion: what do we see as
the optimal solution for a thriving collaboration between the primary sector and the home- and personal
care sectors?

Table 1 All processors and other key actors inverviewed in the 5th workshop

Group Company
Auction REO veiling
Waste collectors Group Op De Beeck
Orinso
Cosmetics Cosmetic Valley
Policymakers European Biogas Association

Provincie Vlaams-Brabant
Agentschap Landbouw en Zeevisserij
Advisors Agrenaos

Consulai

Carah

Teagasc

SEGES

FWA

Fruit & Vegetable Processors Nicolai

Dicofoods

Westfro

Calsa

Van Rijsingen Green
Vergro

Potato Processors FrankenAgro

Farm Frites
Vanderhaegen Potatoes
Roger & Roger

Ecofrost

Sugar Beet Processors Biogas Bree

Cosun Beet Company
Tiense Suikerraffinaderij
Iscal Sugar
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Figure 2 Distribution of interviewees among all actors consulted during the 5th workshop

2 Insights on agricultural waste valorisation

As mentioned before, in our pursuit of a sustainable supply chain for Waste2Func, we are not only focusing
on farmers but also on the next link in the chain: the processing agro-industry. These companies generate
significant volumes of waste streams during the processing of fruits and vegetables. In particular, the waste
streams rich in sugars and starches are of great interest for the value chain, due to their promising potential
for extraction.

To gain insight into how these companies manage their waste streams, we have reached out to various
players in the processing agro-industry. Participants included representatives from sugar beet, potato, and
fruit and vegetable processing industries. Our discussions revealed common themes around economic
feasibility, environmental responsibility, and the practical challenges in handling large volumes of residual

flows.
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2.1 Sugar beets

In 2024, Flanders, cultivated an impressive 56,306 hectares of sugar beets, as can
be seen in Figure 4. This crop plays a crucial role in both Belgian agriculture and the
sugar industry. Sugar beets are a valuable source of sugar, but their utility extends
far beyond just sweetening. Belgium's sugar beet sector, with major players such
as Iscal Sugar and Tiense Suikerraffinaderij, is heavily focused on reusing 4
byproducts. ;

Belgian farmers typically enter into contracts with industrial beet processors, such
as the Tiense Suikerraffinaderij. To highlight the economic activities tied to this

root crop, we describe the well-known "Beet Campaign" in Belgium. This campaign ~ [/9ure 3 Sugar beet crop
(Kathleen Bauer)

spans three to four months, during which all sugar beets are harvested and

processed. It's crucial to process the beets quickly after harvest, as their sugar content decreases over time.
The sugar beet harvest begins around September. The beet harvester removes the foliage, which remains
on the field and is later worked into the soil. During harvesting, as much soil as possible is shaken off the
crop to prevent erosion. Throughout the campaign, the Tiense Suikerraffinaderij processes up to 30,000
sugar beets per day (according to their website), operating 24 hours a day. Outside this period, the factories
are closed.

It is important to ensure that farmers do not become economically dependent on a single buyer. If a beet
contract is lost, farmers should be able to secure an alternative buyer within a reasonable time and at a fair
price. This can be achieved by selling to other refineries or producers, or by diversifying into other crops or
farming activities.

60.000 4
50.000
40.000
30.000
20.000

10.0004

2014 2015 2016 2017 2018 2019 2020 | 2021 2022 2023 2024

Figure 4 Areal sugar beets (hectares) per year (Data from the Confederation of Belgian Beetgrowers)

2.1.1 Processing of Sugar Beets

Upon arrival at the processing plants, sugar beets—still covered in
soil—are first thoroughly cleaned. The soil is not discarded but
returned to the fields, underscoring the circular nature of the
production process right from the start. During the cleaning, the
small roots at the end of the beet (see Figure 5) are removed and sold

as animal feed. After cleaning, the beets are cut and cooked, allowing & s
the extraction of sugar juice. This juice is then further refined,  rigure 5 7he small roots of the sugar beet
separating into molasses and sugar crystals. The crystallized sugar is  that are removed during cleaning (Tiense

. . Suik inaderij
dried and can be sold. On average, sugar beets contain 18% of sugar. ulkerrajfinaderi)

W
W
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Sugar beets are composed of about 75% water, and this water is recovered and reused during production,
reducing waste and contributing to resource conservation. Beyond the sugar itself, nearly all components
of the sugar beet are repurposed. For example, the remaining pulp and molasses are valuable byproducts,
primarily used as nutritious animal feed for the livestock and dairy industries. These byproducts help reduce
dependency on external feed sources, creating an independent sustainable agricultural system. The
remaining syrup, molasses, is used in the production of alcohol, yeast and citric acid.

During the sugar processing the sugar juice is purified with lime and CO,. After filtration of the juice, the
byproduct is lime enriched with minerals from the sugar beet. This is dried and pressed into fertilizers, which
are returned to the fields to nourish future crops. This closed-loop system ensures that nearly every part of
the sugar beet is utilized and waste is minimized.

Energy generation is another critical aspect of the circular process. Many sugar processors, including the
Tiense Suikerraffinaderij, use the residual products from beet processing to produce energy for their own
operations. For instance, beet pulp is often used as biomass fuel to power production facilities, making sugar
beet cultivation not only crucial for sugar production but also for sustainable energy generation.

There are numerous other uses for sugar beet byproducts as well. For example, the Belgian biogas company
Biogas Bree uses organic sugar beet waste to produce biogas (and digestate), which is then converted into
energy through heat-and-power-units. The resulting digestate, around 42 000 ton a year, is subsequently
separated in a thick and thin fraction, the first is valuable compost and the latter is used as a phosphorous-
poor agricultural fertilizer. The drying of this digestate is done by using the residual heat of the gas
production.

Also companies like the Dutch Cosun Beet Company are actively developing new applications for sugar beet
byproducts, including the production of bio-based materials, animal feed, and bio-energy. This
demonstrates the vast potential for circular and sustainable solutions.

One participant noted the industry’s emphasis on sustainability:

"We make a point to recycle as much of the beet as possible, not only for cost efficiency but also
because it’s part of our commitment to a circular economy."

2.1.2 Byproducts for food and non-food applications

The Belgian sugar beet sector is not only of great economic importance but also exemplifies how agriculture
and industry can collaborate to foster a circular economy in which byproducts are creatively repurposed for
various applications. In the previous BBI-JU project, “Pulp2Value,” sugar beet byproducts were identified as
valuable sources of bio-based components, including microcellulose fibers (MCF), arabinose sugar, and
galacturonic acid. These bio-based components can compete with fossil-based alternatives without
encroaching on the food supply chain. This approach strengthens the sugar beet value chain, enabling
farmers to cultivate crops for both food and non-food applications. The same principle applies to our
Waste2Func project. With food production assured, there is no reason to deny farmers this additional
income stream, which supports the public’s access to sustainable components for a wide range of products,
including bio-surfactants and lactic acid, as demonstrated in our project.

Many authors argue that most sugar beet pulp is currently utilized for low-value feed, fertilizers, or
converted into green fuel gas. While the production of specialty chemicals represents a higher level of
valorisation from an economic standpoint, it is crucial to recognize that, from an agricultural perspective,
feed and fertilizer are, in fact, high-value products.
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Utilizing sugar beet pulp as animal feed not only ensures independence from unsustainable imported feed
products but also fosters a local circular economy among farmers. By using locally produced feed, farmers
can enhance sustainability while reducing reliance on external sources. Additionally, the local production of
fertilizers offers farmers access to affordable, high-quality inputs, further contributing to their economic
resilience.

Farmers make decisions each year regarding which crops to grow based on a variety of factors, including
economic benefits, ease of cultivation, and traditional practices. By providing farmers with sustainable and
profitable alternatives, we can encourage the adoption of practices that enhance both agricultural
productivity and environmental sustainability. That is why the development of innovative business models,
such as Waste2Func, is crucial.

2.1.3 Intimes of uncertainty...

The changing climate has significant negative effects on the primary producers. The stresses accompanying
an extremely dry or wet year are directly faced by farmers. It is our objective to provide enough alternative
solutions to unpredictable problems to ensure they can keep up the production of our food and materials.

As an example we will zoom in on the Beet Campaign of Iscal Sugar in 2023. The difficulties began in the
spring of 2023, when excessive rainfall delayed planting, causing the growing season to fall behind schedule.
Once the beets reached maturity, relentless rain continued to hamper harvest efforts. The situation
worsened with a severe frost in January 2024. This frost compromised the quality of the beets, leading to
processing delays as rot began to set in after thawing. The factory struggled with blockages in its filtration
system caused by wilted leaves due to the frost, resulting in frequent stoppages throughout the campaign.
While much of the leftover beet material was redirected to biogas facilities or animal feed companies at
Iscal's expense, farmers with unharvested beets were left to manage their own processing options. Working
it into the soil is the cheapest solution but farmers also had the option to harvest and sell their beets to feed
companies without affecting their compensation from the factory due to their contract.

From the 750 hectares of beets that Iscal processes, 300 hectares were not harvested. In light of these
challenges, COCO-Vlaanderen, the farmers’ association, successfully negotiated compensation for affected
farmers, providing partial relief for lost income. Unpredictable weather conditions can lead to situations
where sugar beets begin to rot in the soil, However, these rotting crops present opportunities for new
valorisation pathways. Diversifying demand for these byproducts can be economically beneficial for
farmers, as having multiple buyers improves their financial resilience. A viable business model, such as
Waste2Func, could provide additional options during emergencies, helping farmers avoid significant income
loss.

©WASTE2FUNC consortium ) Page 12 of 38
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2.2 Potatoes

In 2023, the European Union harvested an impressive 48.3 million tons of
potatoes, with Belgium contributing 8.5% of the total EU production,
according to Eurostat. This statistic underscores the significance of potato
farming in Belgium, particularly in Flanders, where approximately 50,000
hectares are dedicated to potato cultivation in 2024 (See Table 2). Despite
facing various challenges, the potato processing industry matched its
record from 2022 by processing 6,225,758 tons of potatoes in 2023,
demonstrating resilience and adaptability within the sector.

The potato supply chain faces numerous challenges because of economic

Figure 7 Potato crop (Getty Images)

and environmental fluctuations. Only through dialogue and collaboration

the industry can adapt to current needs and remain competitive in both the Belgian and global markets.
To address these challenges, key stakeholders, including Boerenbond, the Algemeen Boerensyndicaat
(ABS), Fiwap, and the Fédération Wallonne de I'Agriculture (FWA), have united to establish Belpotato, the
sector organization for the Belgian potato supply chain.

There is a growing awareness among processors about the need to mitigate risks associated with the
uncertainties of supply from farmers. They are actively seeking strategies to ensure a stable supply of
processed potatoes to meet customer demands. For the processing industry, it is crucial to diversify
sources of potatoes and invest in varieties that are resilient to extreme weather conditions and diseases.
This concern is mirrored among farmers, who are also looking for ways to achieve greater economic
security. Similar to the sugar beet sector, it is vital for potato growers to maintain a level of economic
independence. Diversifying their customer base can assist in spreading risk and ensuring stability. This
potential for risk mitigation aligns well with the objectives of the Waste2Func project, which aims to
explore innovative uses for agricultural byproducts, further enhancing the sustainability and profitability of
the potato supply chain.

Table 2 Hectares of potatoes grown in each year (Perceelsaangifte en enquéte Viaverda, Inagro, Fiwap en Carah)

Flanders Belgium
2023 2024 2023 vs 2023 2024 2023 vs
2024 (%) 2024 (%)
For consumption 55529 56 549 +1.8 96 264 101 805 +5.8
For planting 1331 1715 +28.9 2 259 3192 +41.3
Total 56 859 58 265 +2.5 98 523 104 998 +6.6

2.2.1 Processing of Potatoes

Some farmers sort their potatoes themselves after harvest, using specialized equipment to clean them
before packing them into crates either mechanically or by hand. Typically, these are smaller farmers who
run a shop at their farm to sell their potatoes, along with other locally grown vegetables and fruits. In

O©WASTE2FUNC consortium i Page 13 of 38
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contrast, larger potato growers usually outsource the sorting and cleaning of their potatoes to specialists
who can process them more quickly. Any damaged potatoes—such as those
that are cut, bruised, or rotten—are rejected. Once sorted, the potatoes are
stored in a cooling facility and transported for packaging.

Potatoes from Flanders and Belgium are transformed into a wide range of
products, the most popular being fries, croquettes, and mashed potatoes,
which are appreciated worldwide. During the processing specialized
processes recover both white and gray starch from potato wash water.
White starch, which is extracted from the washing water before steaming

because it can not handle temperatures higher than 40°C, remains suitable
for human consumption. Gray starch, extracted after higher temperatures, Figure 8 Potato steam peels as

is not fit for food but can be repurposed for various industrial applications. valuable byproduct (McCain Lutosa)
Other byproducts include potato peels and steam peels, the latter is shown in Figure 8.

Steam peels are particularly valuable as animal feed in the meat and dairy industries, as well as in pig
farming, due to their high starch content and digestibility. Furthermore, steam peels are excellent for
covering silage piles, which prevents spoilage and mold growth. This enhances feed quality and palatability,
which in turn improves animal intake. These steam peels, often produced in large volumes, are applied to
silage with a tank truck because they are liquid with a dry matter content of on average 12.5%. They then
undergo natural fermentation, which lowers the pH to below 4.0, extending their shelf life for up to six
months.

Additionally, sludge from water purification plants used in potato processing can be sustainably collected
and repurposed. These byproducts make the potato processing industry an example of circular economy
practices, minimizing waste by creatively reusing byproducts.

2.2.2 Byproducts for food and non-food applications

From our interviews we concluded that processors, like Ecofrost and Roger & Roger, are committed to
sustainability as long as it remains financially feasible. They recognize that maintaining minimal
environmental impact is critical for a small country like Belgium. They have implemented innovative
methods to repurpose residuals, such as potato peels, steam peels and starches.

The Belgian company Ecofrost, for example, processes around 5,000 tons of potatoes annually, with about
8% comprising residuals like potato peels that are formed during the steaming process. Approximately 15%
of the incoming potatoes consist of trimmings from fries, such as short pieces, end pieces, and green or
blackened parts. These are processed into mashed potatoes whenever possible. About 20% of the residual
flow comprises rejected fries or mashed potatoes that are not suitable for human consumption. These are
converted into animal feed with a dry matter content of 30% and a fat content of 3%. They also sell both
white and gray potato starch, and any leftover sludge is collected and processed. The company aims to
direct as much as possible to human food production, as feed sales or biogas production are less profitable.

In discussing the volumes of residuals available in the potato processing industry, one participant from
Ecofrost emphasized:

“The European regulations are already so strict in terms of chemical pesticides and quality standards
that farmers deliver very high-quality products to potato buyers, leaving little "poor" input for the
processing industry. This is a luxury for European processors.”

©WASTE2FUNC consortium W/mlsTE Page 14 of 38
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Roger & Roger, a key player in the European chips market, also prioritizes sustainability by working closely
with farmers and employing advanced techniques to minimize waste. They invest in the treatment of
process water, the collection and reuse of (rain)water, and focus on innovative farming techniques with
new potato varieties that require less nitrogen fertilization.

They also make efficient use of their waste streams: Once the potatoes arrive, some are stored on-site
before being washed, sliced, fried, and seasoned. The soil from the washing process is returned to
agricultural fields, promoting sustainable farming practices. In addition to this, Roger & Roger emphasizes
the reuse of starches extracted during processing, which are sold for various industrial applications, such as
adhesives. By-products from the production process, such as peelings and smaller pieces of potatoes, are
repurposed primarily as animal feed. Local farmers collect these by-products for their livestock, further
contributing to a circular economy. One neighbouring pig farmer even exclusively feeds his pigs with Roger
& Roger by-products, allowing him to market his pork as locally sourced and sustainably raised on potato-
based feed.

Roger & Roger claims:

“Our product can only be as sustainable as the products we purchase. The responsibility for zero-
waste does not lie solely with the primary sector. Moreover, they are already under a lot of pressure
with the nitrogen issue, etc. The consumer has to pay a premium price for more sustainable
products.”

Additionally, another Belgian processer Vanderhaegen Potatoes strives to reuse all its by-products in a
responsible manner. During potato processing, a biological sludge rich in phosphorus and nitrogen is
produced. This sludge can be used as fertilizer in agriculture, although it is currently also used in the
construction sector. Additionally, the company produces both white and gray starch during processing, as
well as trimmings and potato peels, which are primarily used as animal feed. Vanderhaegen is also
committed to further optimizing starch extraction and reducing water consumption by investing in
advanced purification systems. Furthermore, Ingrid Vanderhaegen specifies that their company is
committed to solar energy and low-emission trucks.

Another interviewee, Farm Frites is a potato processor that collaborates with 600 farmers across multiple
countries. They utilize a variety of valorisation methods for processing by-products: gray starch and
trimmings are sent for anaerobic digestion, while white starch is used for human consumption, adhesives,
and even pharmaceuticals. Additional by-products go toward animal feed and pet food. Across Belgium and
the Netherlands, they process about 1 million tons of potatoes annually, of which 30% are by-products.
Their wash water is also recycled; it goes through sedimentation before being used in digestion, with the
sludge being removed afterward.

Farm Frites claims:

“In our opinion, digestion is a valuable valorisation pathway. Our company not only needs to look at
the environmental benefits but also at the financial benefits of residual processing.”

The last company with who we discussed the concept of Waste2Func was Franken Agro. They process 120—
160 tons of fresh fries each week. The wash and slicing water, which contain significant amounts of starch,
are first allowed to settle. After settling, about 6-7 tons of starch and potato peels are sent to a local cattle
farmer weekly. The remaining starch-rich water, around 8 tons, is directed to a biogas facility. Franken Agro
is also exploring higher-value uses for these by-products, including the starch that is currently provided to
the cattle farmer. This shows that the Waste2Func business model could benefit the primary sector.
Because this company has residual streams on farm that are theoretically available for the production of
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biobased products, we selected them for our ‘Day of Agriculture’. This is a yearly event of Boerenbond in
which the broader public is informed about the sustainability and innovative character of our Flemish
farmers. How we explained the Waste2Func project to all visitors can be read in section 4.1 of this
document.

2.2.3 Intimes of uncertainty...

In some years, extreme weather conditions, such as severe drought, prevent many farmers from delivering
their contracted volumes of potatoes. This situation qualifies as a case of force majeure. However, if the
buyer does not accept this, farmers are sometimes forced to purchase additional potatoes from the market
to meet their contractual obligations. If they fail to do so, the buyer may procure the potatoes on the free
market and demand that the farmer cover the price difference between the contracted rate and the market
price. Fortunately, this practice is now widely recognized as an unfair burden, and force majeure clauses
are more commonly accepted, protecting farmers from financial ruin.

In the autumn of 2023, extreme weather conditions severely impacted potato crops, particularly due to
heavy rains. The prolonged wet conditions caused soil compaction and damaged the structure of many
fields. With this in mind, many farmers hesitated to plant potatoes for the 2024 season. Even the best
contract terms do not adequately offset rising production costs and increasing risks. At the same time, the
processing industry keeps increasing their demand, making it impossible for the farmer to contract enough
areal. The market collaborations were created carefully and the amount of plant potatoes were highly linked
to the number of contracts. This resulted in less plant potatoes on the free market.

When severe weather, such as excessive rain, impacts the growing season, the risk of potato rot increases,
leaving farmers with costly losses. These potatoes, which are no longer suitable for consumption, offer an
opportunity for sustainable valorisation. Rotten potatoes that would otherwise go to waste can be
repurposed as valuable inputs for the Waste2Func project, which transforms agricultural by-products into
high-value chemicals and bio-based materials. This circular approach reduces food waste while providing
farmers with alternative uses for their unsellable crops, contributing to both sustainability and economic
resilience.

Figure 9 Rotting potatoes (Akkerwijzer)
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2.3 Carrots

Vegetable and fruit cultivation could potentially provide
biomass for bio-based business models. Vegetables are
grown on more than 1/8 of the farms in Flanders. In the
last ten years, the number of vegetables growing
companies increased; however, in 2022, there was an
exceptional decline, which continued in 2023 (-31%
since 2013). Additionally, the average area per company
increased (+49% since 2013), indicating a trend toward , _
upscaling (see Figure 11). Larger farms could have more Figure 10 Carrot crop (ANP)

financial flexibility to invest in innovative valorisations

compared to small family businesses. Our interviews focused on arable vegetable crops instead of
horticulture vegetables because of the larger available volumes after harvest. Labor-intensive crops like
cauliflower require significant manual labor, driving up prices compared to field crops like carrots, which
are more mechanized and therefore less costly. That is why we will take carrot as the main example.

In 2024, farmers cultivated a total of 3,004.62 hectares of carrots, with 80% being late varieties and 20%
for early consumption. Summer carrots are harvested from July to October, while winter carrots are
harvested from October onwards. Of the total carrot crop, 86% was purposed for the processing industry,
and only 14% was allocated to the fresh market. Late industry carrots yield approximately 75 tons per
hectare and sell for around €75.13 per ton, while fresh market carrots fetch slightly more at around €80 per
ton (Landbouwcijfers, Vlaanderen).

The quality standards differ depending on the market. For bunch carrots, short, healthy, and firm foliage is
crucial, along with a uniform, blunt, and healthy root. Carrots grown during dry summers tend to have better
color than those grown in colder, wetter seasons. For the processing industry, the priority is high production
volumes, combined with good internal and external quality.
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Figure 11 The evolution of relative number of companies (blue) and average surface (green) of Flemish vegetable farms
(Landbouwcijfers, Vlaanderen)
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2.3.1 Processing of Carrots

In many cases, processors maintain strong relationships with multiple growers. Together, they analyze the
soil, make decisions on fertilization, and optimize the timing of sowing. These contracts provide security for
both parties—processors are assured of a reliable supply, and farmers have guaranteed sales. Just before
harvesting, a sample is often taken to assess the quality of the carrots, which helps determine the most
suitable market.

Figure 12 Carrot peels are a byproduct of processors (Tenrit Foodtech)

For the fresh market, carrots are washed, cooled, and sorted. When destined for industrial processing, they
undergo a more extensive procedure: first washed, stored, and sorted, then steamed and peeled, after
which they are cut, packed, and sold. This process can be handled either by an additional partner in the
supply chain or directly by the final processor. Throughout these steps, companies strive to work as
efficiently as possible, minimizing energy and water use. However, during the selection process, by-products
such as peels and deformed carrots are still generated (see Figure 11). In many cases, processors are faced
with disposal costs for this waste, as they often have to pay to remove these by-products.

2.3.2 Byproducts for food and non-food applications

Carrots grown for the fresh market are divided into two categories: bunch carrots (a very small segment)
and washed carrots. Bunch carrots experience minimal losses, with only undersized, oversized, crooked, or
damaged carrots being discarded, while the foliage remains attached. In contrast, washed carrots are not
topped; only the foliage is removed, which is left behind in the field. Some small carrots are also lost during
the harvest, as they fall out in the field. When preparing the field for the next crop, all remaining plant
material is ploughed back into the soil. In the case of carrots harvested for industrial processing, waste
consists mainly of leafy mass and the tops of the carrots during pretreatment. Hereafter, they are processed
and generate peels as byproduct.
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Figure 13 The residual leafy part of the carrot often remains on the field (Dreamstime)

Many companies, such as the Belgium processor Group Verduyn, are increasingly exploring ways to create
products from their production sidestreams. For example, they look into using broken carrots that cannot
be sold for producing fresh vegetable and fruit juices. Additionally, the company plans to develop fresh
soups and related products from these sidestreams.

During interviews with several fruit and vegetable processors, it became clear that many companies are
innovating in residual stream processing. Van Rijsingen Green, for instance, focus on turning fruit and
vegetable by-products into juices, purees, concentrates, and dietary fibers. They have refined their process
of extracting fibers and juices from vegetables like carrots and beets. Their system can press residual
streams to produce up to 80% juice, while the remaining fibers are used for animal feed or converted into
industrial materials. They also process about 25,000 tons of beans and peas each year, with around 1,000
tons classified as by-products due to hardness.

A representative from Van Rijsingen Green highlighted the need for continuous processing to maintain
economic viability:

"For us, it’s crucial to keep our residual stream processing facilities running consistently. The
challenge is balancing our supply of waste streams with a steady output. Residual valorisation should
happen on a large scale with consistent demand.”

Regarding other vegetables there are some more examples, like the farming company Tryvan. They cultivate
around 200 hectares of Brussels sprouts, but about 550 tons of the crop—either too large (> 50 mm
diameter) or too small (< 30 mm diameter)—currently go to animal feed. The company aims to redirect this
surplus toward human consumption in the future. Similarly, on their 75 hectares of cauliflower, they
sometimes only harvest 90%. From this harvest they remove the florets for sale, leaving the core (which
makes up about 70% of the plant) in the field, resulting in approximately 1,000 tons of leftover material
annually. This example underscores the challenges of valorising residual streams.

Companies like Vergro, a fresh produce company, ensure that no by-products are left behind, with second-
class products directed to industrial processors. Calsa also strives for zero waste by ensuring that every crop
they grow reaches the market. Similarly, Dicofoods and Westfro, which produce and distribute frozen
vegetables, fruits, and herbs, emphasize sorting at the farm level to ensure that different product sizes meet
specific customer demands. By-products, such as green bean tips, are typically repurposed as animal feed,
and the companies also recycle materials like pallets, plastic, and cardboard to further minimize waste.
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Nicolai Fruit & Vegetables takes an innovative approach to dealing with surplus and by-products. Their
byproducts are collected multiple times a week by Froep, a local organization providing fruit and soups to
schools, and by food banks. Through partnerships with local organizations, they ensure that excess produce
is regularly collected and distributed, avoiding waste.

Meanwhile, the REO auction in Belgium has significantly reduced agricultural surpluses through close
collaboration with farmers and retailers. By establishing agreements with them, Reo ensures that farmers
grow only what is needed, which helps minimize excess production. This initiative started 12 years ago, with
the introduction of market managers who maintain direct contact with retailers in specific regions. In
addition, product managers hold regular meetings with farmers to align their crops with actual demand.
This approach allows Reo to respond quickly to market changes and adjust production in real time. By
adjusting production to meet actual demand, REO has cut surplus drastically over the past decade. Any
remaining excess is efficiently distributed to food banks, local zoos, and farmers for animal feed, ensuring
that no food is wasted.

Rik Decadt from REO auction proudly shared:

"We have numerous ongoing projects aimed at valorising residual streams. In fact, we no longer
generate any residual waste here."

Together, these companies illustrate how the fruit and vegetable processing industry is moving toward
maximizing the use of residual streams and creating valuable products. efforts benefit both the environment
and local communities, as they ensure that no food is left to waste. Talking to the auctions to get information
on potential input streams for the Waste2Func project was suggested in the first Primary Stakeholder Focus
Group Workshops. The example of REO auction also brings to light an important aspect of limited residual
streams. More and more initiatives are emerging that focus on utilizing residual streams to create
sustainable products. However, it is essential to remember that the primary goal should always be to
minimize waste from the start. While turning waste into valuable resources is an important strategy, efforts
should remain centered on preventing surplus production and optimizing resource efficiency in the first
place. By keeping waste generation as low as possible, we can ensure that sustainability efforts truly support
both environmental and economic goals.

2.3.3 Intimes of uncertainty...

Economic fluctuations also impact carrot cultivation. Recently, many farmers have switched to summer
grains or maize, which offer higher returns and pose fewer risks compared to carrots. Pricing challenges and
difficult harvest conditions, exacerbated by weather, have made carrot farming less attractive. Each year,
the Belgian cooperative Ingro, which represents industrial vegetable growers, negotiates price agreements
between industrial vegetable processors and Flemish farmers. These discussions provide farmers with the
price clarity they need to decide whether to continue growing carrots or switch to more profitable, less
labor-intensive grain crops.

In 2024, the price of industrial vegetables increased, driven partly by excessive rainfall that severely
impacted the winter vegetable harvest. This price rise was crucial to keep farmers motivated to grow labor-
intensive crops like industrial carrots. For example, the price of Brussels sprouts increased by 25%, and
carrot prices rose by 20% after autumn rains flooded fields, destroying part of the crop. Carrots that
remained underwater too long developed root rot, a problem that also affected other crops like salsify. Up
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to 30% of the carrot harvest may have been lost, leading to shortages for processors. Companies like Ardo,
where carrots are a key ingredient, experienced shortages and had to source additional carrots from
Germany and buy second-grade carrots from the fresh market to meet demand.

3 Feedback of International Agricultural Organisations

As the valorisation of agricultural by-products is a well-researched topic, we reached out to various
European agricultural organizations to discuss both the challenges and opportunities in this area. Through
these conversations, as well as our participation in events focused on the biobased economy and circular
agriculture, we gathered valuable insights into how different countries approach the issue of agricultural
waste and residual streams.

At a recent meeting on Circular Agriculture organized by the Flemish Department of Agriculture, various
stakeholders highlighted the importance of sensitizing farmers about circular practices. They emphasized
the need to embrace new business models within the biobased economy without fearing competition with
food production. By increasing efficiency in food production, farmers can yield more with fewer inputs,
freeing up land for growing raw materials for the biobased industries.

Particularly, marginal lands present an opportunity for cultivating crops suited for the biobased economy.
For example hemp and miscanthus thrive in challenging soil conditions unsuitable for food crops.
Additionally, crops that perform well in wet soils but lack direct food market potential can still be grown for
the circular economy. For food crops that struggle in certain climatic conditions, integrating biobased crops
can provide a viable alternative, aligning with circular economy principles.

In Belgium, the intense competition for land and limited available space are critical factors that must always
be taken into account. If we prioritize farmer profitability, we face two main options: should we concentrate
on cultivating food crops while also marketing their by-products within the circular economy, or should we
focus on growing crops specifically designed for this purpose? Unfortunately, by-products are often
undervalued, due to the ‘waste’ label, making it economically challenging to ensure that both farmers and
processors benefit from their valorisation.

The latter option, while potentially more economically viable, presents its own set of challenges. For
instance, producing biomass for bioenergy and bioethanol is hampered by Belgium's insufficient capacity,
primarily due to space limitations. The required volumes for these kinds of industries cannot be supplied by
local farmers.

A more promising approach could involve extracting specific bioactive components from local crops. This
method allows for more sustainable production with smaller volumes and specialized varieties, ultimately
leading to greater economic returns for farmers. Furthermore, energy production can serve as an essential
income stream. By combining higher earnings from food sales with revenue from energy and the provision
of raw materials for the biobased economy, farmers can enhance their position within the supply chain.
However, for this strategy to succeed, these raw materials must be perceived as valuable specialized local-
grown biomass. This shift in perception is crucial, especially considering the competition with lab-grown
chemicals in the market.
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Figure 14 Angelica Archangelica is a crop specifically grown for its essential oil content in which different industries are interested
(Aromaroots)

The Fédération Wallonne de I'Agriculture (FWA), representing Wallonia’s French-speaking farmers,
explained that residual flow projects are not a primary focus in the region due to its emphasis on cereals,
meat, and dairy production. With fewer fruit and vegetable farms compared to Flanders, Wallonia is less
engaged in initiatives addressing food waste from plant-based production. Carah, a research centre in
Wallonia, has observed that in Carinthia, Austria—a region with smaller farms and a focus on livestock
production—most residuals are composted or used in animal feed. However, the small scale of farms often
limits investments in advanced technologies for valorising residuals, such as juice production by a local
carrot grower who struggled to generate sufficient demand for his product.

Denmark’s SEGES Innovation noted a similar trend, as their agricultural sector is heavily focused on livestock
and crop cultivation for animal feed. For instance, by-products like brewer's spent grain, once reserved for
cattle feed, are now redirected to biogas production, offering higher returns. Denmark’s strong biogas
infrastructure plays a key role in utilizing agricultural by-products.

In Ireland, Teagasc, an organization known for its research and advisory services, is working to promote
sustainability on Irish farms through innovations that support circular agriculture. They emphasize resource
efficiency, ensuring that Irish farmers are well-equipped to adopt sustainable practices and have minimal
waste streams.

In other regions, like Portugal and Greece, the focus is more on water management and composting. For
example, Portuguese consultancy Consulai highlighted the pressing issue of water shortages and stressed
the need for government investments in water purification to support agricultural sustainability. They also
help farmers valorise surpluses into products like juices and jams. Inedible waste is utilized either in the pig
industry or for insect cultivation, while olive oil by-products, such as pits and press cake, are repurposed for
bioenergy production. Similarly, Greece's Agrenaos works with farmers to compost olive tree branches and
convert greenhouse waste into fertilizers. However, regulatory hurdles and plastic waste management
remain challenges for Greek farmers, mirroring some of the issues faced in Flanders. Agrenaos sees an
opportunity for larger cooperatives to help farmers access new valorisation options, such as bio-surfactant
production from agricultural by-products as looked at in the Waste2Func project. By engaging with
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cooperatives, they believe Greek farmers can explore more innovative ways to repurpose agricultural waste
streams and expand into new markets.

These insights from European agricultural organizations underscore the varying regional approaches and
priorities in adopting circular agriculture practices. Each organization’s feedback reflects the unique
economic and environmental contexts of their respective regions, demonstrating that while the goals of
circular agriculture are shared, the strategies and challenges vary widely across Europe.

4 Feedback of Chain Actors

In the Waste2Func business model, farmers and other waste producers serve as key input providers, while
waste collectors play a crucial role in ensuring that this waste is efficiently transported to processors. We
spoke in depth with Orinso and project partner Biogas Solutions (former Group Op de Beeck, now Ecoson),
both waste collectors and management experts. Many processors today convert waste into biogas, but the
qguestion remains how different valorisation methods—such as biogas production and the creation of
biobased industrial materials—can coexist optimally. To explore this, we interviewed the European Biogas
Association (EBA), which regulates the sector. The processors within Waste2Func must have a clear
understanding of market demand for products like biosurfactants and lactic acid. Hence, we also consulted
a cosmetics partner about their interest in transitioning from fossil-based to biobased ingredients.

Group Op de Beeck (GODB — now Ecoson), based in Antwerp, specializes in tailored waste collection
solutions, offering both fixed routes and flexible arrangements, even using platforms like WhatsApp for
efficient scheduling. This is ideal for a good cooperation with farmers as waste streams are often
unpredictable both in time and volume. Rendac, Ecoson, and Sonac, subdivision of Darling Ingredients,
handle specific waste categories. Their services range from phone-based waste collections to placing
containers at businesses like restaurants, and they offer farm-by-farm waste collection, an advantage for
Waste2Func. They always work via contracts as they need to know exactly what they will collect, this is
especially important with new clients that have unknown waste fractions.

Figure 15 Organic waste is collected from farms and disposed at processing sites of a waste collector. (GODB)
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One challenge they face is managing agricultural waste with high water content, which has low potential
for energy recovery or nutrient extraction. For example, farmers sometimes pay to dispose of surplus
produce like pumpkins (40 euros per ton) because the nutrient yield is too low. Additionally, the digestate
GODB produces, rich in phosphate but low in nitrogen, faces distribution hurdles due to legal limits on
phosphate use in farming, which restricts its application as fertilizer. Despite these challenges, GODB sees
opportunities, a so-called win-win, in providing organic fertilizers to farmers while managing their residual
waste streams. To optimize the logistics, cross-docking could be used as the delivery of waste streams is
often timed right after harvest. This is also the time to apply fertilisers to the bare farm fields.

Orinso, another waste collector, handles around 350,000 tons of waste annually. They deliver grain-like
residuals and vegetable waste together with food waste to interested parties. Primary streams such as blood
and unborn manure, as well as by-products from the further slaughtering process like flotation sludges, are
collected from their customers and delivered to digesters. European Biogas Association (EBA) aims to
prevent practices like burning and dumping bio-waste, including purification sludge, and to promote the
valorisation of by-products from biogas processes.

Mieke Decorte, technical officer of EBA, emphasized that:

“Business models for digestate, a by-product of biogas production, vary widely between countries.
In some regions, digestate is highly sought after and can form the basis of a profitable business
model, benefiting from both input streams and the sale of digestate. However, regulations can often
restrict the use or sale of digestate, limiting its market potential.”

The EBA also noted that agricultural residual streams are only channelled into biogas production if farmers
see clear benefits, such as mandatory waste processing or financial incentives. While biogas production has
generally stabilized across Europe, there has been a marked increase in methane purification from biogas,
indicating a trend toward more efficient and versatile biogas facilities.

We also spoke with Marie Fuente from the Cosmetic Valley Association. They participate in several projects
looking into the development of biobased molecules for cosmetic applications. They believe that locally
sourced, plant-based ingredients could be a strong selling point, though they prefer to avoid negative labels
like "based on waste." For a successful circular bioeconomy that involves high-end industries like cosmetics,
agriculture must be seen as a strategic partner, not just a biomass supplier. Collaborating with farmer
cooperatives could enhance the development of such business models, ensuring competitive and
sustainable outcomes.

5 Moving Flemish farmers towards action

As all chain actors are now looking into the implementation of biobased materials, Boerenbond has taken
the initiative to inform the primary sector about the requirements and opportunities for establishing
sustainable collaboration. Thanks to the Waste2Func project, we have been able to ignite enthusiasm for
the biobased economy within the agricultural sector. This education and engagement are essential to
ensure that the first link in this new business model is fully on board.

During demonstration activities, we explained the project to inform both the broader public and farmers
themselves about the many opportunities these innovative business models offer. In addition to actively
focusing on this topic during events, we have also raised it in individual consultations, as each farmer's role
in this new valorisation pathway is highly individualized.
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Through our advisory services on the circular and biobased economy, we aim to foster engagement in the
promising years to come. To further educate farmers, we developed a brochure on circularity, highlighting
different ways to manage waste streams and actively engage with sectors beyond agriculture. This brochure
will be widely distributed, and more information is available in an online dossier on the Boerenbond website
or through our tailored consultancy services.

5.1 Demonstration activities

Each year, Boerenbond hosts a nationwide event where the public is invited to visit various farms and gain
firsthand insight into agricultural life and food production processes. On September 13, 2024, the 42nd Day
of Agriculture attracted tens of thousands of attendees across 44 different agricultural and horticultural
businesses. Also the farm Franken Agro, known for its specialization in vegetable, potato and gras sod
production, allowed guests to experience the entire production process up close. Among the highlights of
the visit was the vegetable processing facility, where freshly harvested vegetables are washed, cut, and
packaged. Equally popular was the potato processing line, where visitors watched potatoes being prepared,
cut, and packaged for the production of fries—an essential part of Belgian culinary culture.

Jos Franken, owner of Franken Agro, explained:

“Our ability to control the entire production chain enables us to maintain a high standard of quality
in all our products.”

Beyond produce, visitors were also captivated by the farm’s extensive collection of advanced machinery,
which included tractors, sod-cutting machines, and commercial-grade lawn mowers. This machinery, on
display throughout the farm, highlighted the technological advancements that enable Franken Agro to
operate efficiently while meeting high standards of sustainability.

Sustainability is a cornerstone of Franken Agro’s operations, with numerous climate-conscious initiatives
integrated into daily practices. Water usage is minimized through an innovative reuse system, where water
from the vegetable and potato washing processes is filtered and repurposed. Solar panels supply a
significant portion of the farm’s energy needs, further reducing the farm’s environmental footprint. A
closed-loop waste system also optimizes resource use: vegetable trimmings and potato peels are
repurposed as cattle feed for a local farmer and the sediment of the washing water is great pig feed.

Franken Agro also invests in a water purification system, using a combination of biological filtration,
aeration, and reed beds to treat water from the cutting facility. This water is partially reused for preliminary
washing, and any excess purified water is safely discharged into a nearby stream or starch-rich water is
redirected to a biogas plant. During the open day, visitors could observe these sustainable practices
firsthand, with different waste-stream fractions presented in clear buckets to visualize the entire recycling
and repurposing process (See Figure 16).
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Figure 16 The demonstration site of Waste2Func at the Day of Agriculture (Emma Van Steenweghen)

Franken Agro would in theory be a perfect company to include in the Waste2Func business model
because of their suitable residual streams and innovative mindset. The importance of the valorisation of
these sidestreams drew attention from Belgian media, with Flemish television network VTM interviewing
Boerenbond representatives on site. Boerenbond highlighted how Franken Agro’s waste fractions are
cleverly repurposed on the farm and discussed the potential for these materials in the Waste2Func
project, where specific chemical properties of these fractions could offer added value. A photograph of
the VTM interview can be found in the Appendix.

5.2 Consultancy

Through our advisory services, we inform the primary sector about the benefits and importance of the
biobased economy on various levels. At the EU level, we for example utilize EU Farmbook, an interactive
open-source database for farmers and advisors, where we ensured the Waste2Func project is featured.
Locally, in Belgium, we focused on raising awareness among policymakers. On June 18, 2024, Boerenbond
met with 40 officials from Flemish Brabant province to highlight the significance of the biobased economy.
Additionally, through our media platforms, we regularly update our members on ways to innovate, while
also using our events to inform non-members, broadening the reach of this vital topic. Articles in our
magazine Boer&Tuinder inform subscribers about the potential for the primary sector in the biobased
economy. An example of such article can be found in the Appendix.

5.3 Education

As part of the Waste2Func project, Boerenbond took the initiative to inform its members and the broader
Belgian farming community about the biobased economy. To support this, Boerenbond launched the
campaign “Circular Agriculture: A win-win for wallet and planet.” A key output was a brochure focused on
circular agricultural practices, highlighting Waste2Func as a sustainable way to valorise primary waste
streams. Some fragments from the brochure can be found in the Appendix.

Additionally, an eye-catching banner was created to draw attention to biobased, circular, and bio-economy
topics at events. Building on this, more detailed brochures were developed, covering key aspects of
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circularity and featuring Amphistar as a circular partner within the
agricultural sector. Images of the brochures and banner are included
in the Appendix.

The core focus of this educational initiative is on the long-term
perspective needed for this transition. To make biobased initiatives
viable for the agricultural sector, products must be able to compete
with conventional options. Moreover, sufficient market demand and
financial stability are essential to realize these innovative revenue
models.

The primary benefits highlighted for farmers include product

Figure 17 The logo for the Campaign innovation, new revenue streams, and cost savings by closing

'Circular Agriculture: a win-win for wallet  resource loops both within and beyond their own operations. This
and planet vision was also published in Knack, along with a mentioning of the
Waste2Func project. The article can be found in the Appendix and accessed online via the following link:

Knack article on Earth Overshoot Day and the potential of farmers.

6 Final conclusion

What do we see as the ideal solution for a thriving collaboration between the primary sector and the home
and personal care industries?

This project explored how to best combine diverse existing agricultural byproducts to establish beneficial
new collaborations with chemical industries. Companies like Franken Agro demonstrate promising
opportunities for synergy. Combined with waste collection applications from companies such as Group Op
De Beeck, this could create an economically advantageous partnership. The residuals from processors of
large volumes of arable food crops consist of sufficient volume and nutrient content to make nutrient
extraction viable. Together with food waste from restaurants and supermarkets, this steady supply chain
forms an ideal base for business models like Waste2Func. Byproducts currently directed toward biogas
production should be prioritized, while smaller waste streams used as animal feed within local farming
networks should remain undisturbed, as they already support a circular system. Also food surpluses still
have too much potential in the food and feed category to be redirected to biobased products. Competing
with these established channels is counterproductive, though industrial applications may offer higher
returns. It is essential to respect existing valorisation paths, particularly those contributing to food and feed.

In the Waste2Func project, the goal wasn’t to increase biomass collection immediately, but rather to
establish a foundation for future scalability. Based on our findings, we hope this innovative business model
can flourish and enable farmers to fully benefit from their efforts. Some key questions to address with all
stakeholders in such an innovative collaboration are:

1. The main challenge with some primary sector residues often lies in the low sugar and starch
content, which raises costs. At low concentrations, it may be more economical for waste
collectors to purchase refined sugars. Hence, targeting the right agricultural players is
important.

2. What price makes it attractive for farmers to provide their residual streams? This may be
feasible due to the rising demand for biosurfactants.
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3. Transparency is critical—both suppliers and buyers must have clear information on volume
requirements, timing, and conditions, facilitated by for example a waste collector application.

4. There are opportunities in times of uncertainty when farmers are looking for new short-term
valorisation paths.

The conversation around first- and second-generation biomass is also crucial for farmers. Our project
partner OWS has conducted environmental analyses for Waste2Func. Although waste streams valorisation
could potentially offer supplemental income, the limited value allocated from the industry often doesn’t
justify the extra effort (man power, time, space occupation, deviation from habits, ...) required for altering
current usage pathways. Increased competition for these residues further challenges the assumption that
“agricultural waste is readily available”. Many farmers have already optimized the use of these byproducts
in ways that meet their needs.

However, agricultural producers are experts in delivering high-quality crops, a skill that could benefit the
biobased industry with the right approach. While protecting food production remains vital —particularly in
Belgium, where agricultural space is limited—marginal lands, or areas prone to drought or flooding, could
be better utilized for biobased crops. Such crops could diversify income sources for farmers and maximize
soil use for non-food industries. This biomass is currently more valuable to supply chain actors and provides
farmers with higher potential income. In Flanders, the biobased economy has grown three times faster than
the general economy, indicating significant policy support for such initiatives.

As the Flemish Minister of Agriculture, Jo Brouns, noted:
“When agriculture and biobased industries find alignment, both parties stand to benefit.”

Establishing successful collaborations with farmers depends on clear communication, trust, and alignment
on the long-term advantages of these valorisation pathways. Benefits should be both economic and socio-
ecological. Necessary investments on the side of the farmer should be supported by subsidies that reflect
the shared goal of a biobased economy. The preconditions for this support should be realistically tuned to
the agricultural sector.

Several collaboration methods show promise:

1. These ensure farmers a stable demand for byproducts at fixed prices, long-term delivery
contracts are beneficial.

2. Serving as intermediary actors in the chain, biomass hubs could close gaps between distant
actors, both physically and regarding understanding each others needs. The could pretreat
biomass to suit requirements for the next actor.

3. Cooperative structures strengthen bargaining power, helping individual farmers negotiate with
large industrial players while benefiting from scaling opportunities.

4. Our project’s logistical platform enables coordinated collection and delivery, with potentially
reverse logistics (e.g., collecting fertilizer when delivering residues) optimizing costs. Future
priorities could be to look into how small-scale collection of waste can be economically feasible
like in the case of Rendac. The collection of animal remains in Belgium is both financed by the
farmer, the government and Darling Ingredients. A similar solution for plant-based waste could
be considered.

5. Promoting the circular aspects of products, through marketing campaigns, along the supply
chain can inspire consumer enthusiasm and support business growth.
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To conclude, producing biobased chemical products for the home and personal care industry from
agricultural waste is progressing along the innovation curve and is currently at step 6 (see Figure 18).
Awareness and knowledge are spreading, and the next step is anchoring in the sector. We are close to
achieving a sustainable, circular, biobased collaboration between different sectors, and further
commitment will help solidify these partnerships. Transitioning to a fully biobased economy involves all links
in the chain, with agriculture at its core.

Ideeén &
inspiratie 2

1 Problemen & | Verankering
opportuniteiten ! \ in de sector

Ontwikkeling 3

6 Verspreiding

validatie 4

5 Realisatie

Figure 18 Innovation spiral with different steps to include an innovation in the market
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7 Appendix

A ety

Figure 19 News fragment on the national televisionchannel VTM on 13/09/2024 (Emma Van Steenweghen)

Figure 20 Visitors on the farm Franken Agro during the Day of Agriculture (Emma Van Steenweghen)
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Circulaire landbouw

Boerenbond WastezFunc
participeert in
meerdere projec- In de land- en tuinbouw zijn er heel wat reststromen beschikbaar. Deze nuttig inzetten op een grotere
ten die werken schaal voor hoogwaardigere toepassingen is vaak een logistieke uitdaging en tot op heden nog niet

opgelost. Veelal worden groenten- en fruitresten ofwel niet geoogst, opgehaald door compasteerders,
rond circulaire vergist, terug ingewerkt in het veld, of een fractie wordt gebruikt als veevoeders. De logistieke uitdaging
landbouw. Deze zit hem in het feit dat deze reststromen heel versnipperd aanwezig zijn, vaak op moeilijk voarspelbare
brochure werd momenten beschikbaar zijn en nist jaarrond beschikbaar zijn. Deze problemen worden aangekaart in
g-greaugee"] dank- dit project en de haalbaarheid van dergelijke verdienmodellen wordt onderzecht.
zij het Europese
project Waste-
2Fune.

\SO Harizen 2020

Boerenband innoveert BR' Bio-based Industries European Union Funding
in partnerschap met U Consortium for Research & Innavation
KBC en Cera *
o) EaER= %, @ Thlsprup:ct':‘un:ouitﬂfllnfgfmmth::nd:r!ﬂ‘nlgrdumﬂ]m:‘::;;;a. g under the European Union's Horizon

e
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ORO wolkorrel

met meststof van uit voedselverliezen
schapenwol en reststromen

Reststromen

Voedseloverschotten uit de landbouwsector kunnen op
verschillende manieren benut worden om verliezen
tegen te gaan. Via verwerking tot humane
voeding of diervoeder kunnen deze
stromen de circulaire landbouwer
een extra inkomensbron
opleveren.

Figure 21 Informative banner, brochure and leaflets developed as part of the Waste2Func project

©WASTE2FUNC consortium W"%§TE Page 33 of 38
FEINC



Deliverable 7.5: Report of primary stakeholder focus group workshop

OWASTE2FUNC consortium

<

‘Earth Overshoot Day:
waarom het potentieel van de
landbouwer onbenut blijft’

Emma Van Steenweghen

Inrovaseconasent Croutxre Econsmie o de Boerorbond + (2000 +

Earth Overshoot Day noopt tot het aanpassen van huidig
wetgevend kader, zegt Emma Van Steenweghen,
innovatieconsulent Circulaire Economie bij de Boerenbond.
‘Ik roep de toekomstige Viaamse regering op om
landbouwers zo snel mogelljk een helder en aantrekkelljk
kader te bieden voor een circulaire bio-economie.’

it jaar valt Earth Overshoot Day op 1 augustus. Dat is de
D datum waarop alle grondstoffen die de

wereld produccert op één jaar (vrocgtijdig) zijn
opgesoupeerd door ons. Voor Belgi¢ viel die datum al
op 23 maart, Slechts een handvol landen - waaronder Qatar en de
Verenigde Arabische Emiraten -
doen slechter. Klimaatverandering stelt onze maatschappij dan ook
voor verschillende grote uitdagingen.

Eén van de manieren om die vitdagingen aan te pakken is het
aanboren van het potentieel van de circulaire bio-economie, waar
dezelfde grondstoffen meermaals worden hergebruike. Vandaag is
de globale economie eerder lineair. Overschakelen naar een
circulaire bio-economie verge flinke inspanningen: nict alleen van
de landbouw, maar cok van andere sectoren die streven naar
circulariteit,

Afval omzetten in nieuwe materialen krijgt de voorkeur ten
opzichte van het delven van nienwe grondstoffen. Zo gaat de
verwerkende industrie bijvoorbeeld op zock naar biogebascerde
grondstoffen om hun fossiele grondstoffen te vervangen. Deze
transitie is noodzakelijk voor de gezondheid van de planeet,
bovendien streven Viaanderen en Europa met dit model ook naar
cen economische meerwaarde. Elke ondernemer is toch op zoek
naar optimale efficiéntie voor een voordelige bedrijiseconomische
situatie? Kunnen landbouwers, als belangrijke spelers in de bio-
economie, ook de transitie naar circulariteit verwezenlijken?

Natuurlijk kunnen ze dat, want de landbouw is al van oudsher
circulair. De combinatie van dierlijke en

plantaardige productie zorgt voor het efficiént inzetten van
gewasresten als veevoeder of mest als

gewasbemesting. Ook andere Kringlopen worden gestoten op
boerderijen om de productie te optimaliseren

Denk aan het opwekken van energie met zonnepanelen op stallen,
het hergebruiken van regenwater en het omzetten van gewasresten
in compost, Zo zijn boeren niet alleen producenten, maar ook
afnemers van hun eigen grondstoffen.

Ze kunnen ook grondstoffen genereren voor andere bedrijven die
wensen af te stappen van fossiele grondstoffen. Als het teeltplan
het wel zouden landbouwers hennep kunnen telen voor de
bouwsector, of mierikswortel voor de cosmetische sector, Circulaire
bio-economie binnen de landbouwsector draait dus niet alleen om
duurzame voedselproductie, maar kan veel breder bekeken worden
als dat met cen zekere durf voor ondermemerschap is,
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Da’s niet alles. Landbouwers zijn 0ok in staat om gewasresten te
gebruiken voor andere deeleinden. zonder de voedselproductie ¢
versioren. Het project Waste2Func haalt het zeumeel uit
verschillende afvalstromen, zoals aardappelschillen, en vormt die
om tot componenten voor schoonmaakmiddelen.

Of met groentealval kan verpakkingsmateriaal voor diezelfde
groenten gemaakt worden. Ook

groenten en fruit van een mindere kw
gevaloriseerd worden door er soepen en sappen van (e maken,

I3 Klasse k

Zo gaat bijvoorbeeld het ZeroW-project voedselverspilling tegen.
De landbouwer beslist opnicuw zelf of die dat liever op lokale,
regionale, nationale of zelfs globale schaal ondemeemt. Wie geen
tiid heeft om de nevenstromen zelf te verwerken, kan die verkopen
aan grotere industri¢le partners die op zock zijn naar
biogebaseerde alternatieven. Zo is er voor leder wat wlils.

In de praktijk merken we echter te veel struikelblokken. zoals de
variatie van nevenstromen in tijd, in volume maar ook in Kwaliteit.
Denk bijvoorbeeld aan boerderijcompostening: een dankbare
manier om reststromen van plantaardige oorsprong zoals maaisel
of afgekeurde gewassen en vruchten op te waarderen tot
mesistoffen. Helaas is boerderijcompostering niet toegelaten
vanuit de Openbare Vlaamse Afvalstoffenmaatschappij (OVAM) en
laat een omkadering al jaren op zich wachten, Moeilijk, maar niet
onmogelijk. om hier een duurzame ketensamenwerking mee op te
zetren. Dan zijn er ook nog heel wat regels en wetten die het nlet zo
gemakkelijk toelaten om afvalstof als grondstol te gebruiken,

Concreet? Landbouwers moeten zich ook houden aan de kalender
opgelegd door de Viaamse Landmaarschappij (VLM), hetgeen niet
altijd in het voordeel is van het gebruik van stalmest, Verder mag
water van waterzuiveringssiations niet worden hergebruike
vanwege het voorzorgsprincipe mb.t. PFAS, Ook raken
vergunningen voor vergisters en waterbekkens mbu
landbouwpercelen moeilijk goedgel d 1 v

nog steeds geen goedgekeurd suk»wfbtlcld op Viaams nlveau
maar ook de reeds bestaande regelgeving mb.t. vergunningen is
complex en stringent. Al die drempels staan in de weg van
circulaire laindbouweconomie.

Bijzonder jammer. Want er zijn heel wat verschillende voordelen:
de duurzaambeid van (landbouw)bednijven vechoogl, en et Zijn
Kostenbesparingen, inkomensdiversificatie en ¢en verhoogde
veerkracht van de bedrijven. Het draait allemaal om samenwerking
met verschillende stakeholders, creativiteit en een gezonde dosis
ondernemerschap

Samen met een stimulerend wetgevend Kader en bewustwording
bij consumenten liggen er heel wat mogelijkheden op tafel, waar de
landbouwsector de basks kKan vormen voor de clrculaire blo-
economie die we allen nastreven, Dat is precies wat onze planeet
nodig heeft. En in plaats van een wijzende vinger. verdienen onze
landbouwers op tijd en stond een schouderklopje.

Daarom roep ik op deze symbolische Earth Overshoot Day de
toekomstige Viaamse regering op om

landbouwers zo snel mogelijk cen helder en aantrekkelijk kader te
bieden voor een circulalre blo-economie.

Enkel zo kan de landbouwer hierin een katalysator zijn. Enkel zo
kan ze samen met de verwerkende Industrie economische
meerwaarde cregren, Enkel zo benutten we een oplossing die voor
de hand ligt - om Earth Overshoot Day beetje bij beetje naar een
datum later in het jaar te laten vallen,

Figure 22 Article in Knack about circular biobased economy with mention of the Waste2Func project
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Bio-economie wint verder
aan belang

USRS

B, dle VITO en VO eind vorige masnd vitbrachien,

ceonoone in Visanderen. De land -« en tuinbouwsector
belangrike leverancier van grondstoffen voor deze sroeiende

tak vty onse econamig

Patrick Dicleman ¢ [llustraties Jorls Snace

e eze studie is een actualisering
1 ) van een gebjkaardige studie
- uit 2022, maar nu met volle-
dige cijfers voor 2019 en 2020 voor

onder meer organische stromen, eco-
nomische sectoren en infrastructuur.

Bio-economie
De Europese Commissie definiecrt
bio-econamie als “alle sectoren en sys-
temen die gebruikmaken van biologi-
sche hulpbronnen (dieren, planten,
micro-organismen en afgeleide bio-
massa, waaronder organisch afval),
hun functies en hun principes.
Ze omschnjft de bio-economic als de
werzameling van alle land- en mariene

OWASTE2FUNC consortium

ecosystemen en de diensten die i)
verlenen, en ook van alle primaire
praductiesectoren die biologische
hulpbronnen gebruiken en produceren
(landbouw, bosbouw, visserij en aqua-
cultuur) ¢nvan alle econamische en
industriesectoren die biologische
hulpbronnen en processen gebraiken

voor de productie van levensmiddelen,

diervoeder, biogebaseerde producten,
energie en diensten,

De studie neemt enkel de fysieke sec-
toren in beschouwing. Een uitzonde-
ring 1s het landschapsbeheer, omdat
deze dienstensector wel biomassa
zoals hout en maaisel produceert als
nevenproduct, Ex worden drie soorten

Wi STE
FONC

van producten onderscheiden: hoofd -
stromen (het primaire objectief van de
productia), nevenstromen (andere
st met ec isch de) en
productieresiduen (een stroom zonder
economische waarde).
De land- en tuinbouwsector is nage-
noeg valledig bicgebaseerd, net als vis-
serij, aquaculuur en de productic van
voeding, voeder, drank, tabak, hout en
papier. Daarnaast maken heel wat
‘hybride sectoren'slechts deels gebruik
van biologische hulpbronnen. Voor-
beelden zijn: textiel, Xleding, leder,
meubelen, chemie en de farmaceuti-
sche sector. Die Taatste had in 2020 het
hoogste biogebaseerd aandeel (48%),
gevolgd door leder (41%), textiel (35%),
lleding {35%) en meubelen (31%).

De bio-economie in Vlaanderen
In 2019 was de voedingssector (inclu-
sief voeder) de grootste sector in de
Vlaamse bio-ecanomie, met de hoog-
ste torgevoegde waarde en omzer, en »

HoerTonder - 7 decembar 3033 5
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Frompmie L2073 €= 3030 sapht de Earo-
pese Cammisse dat crrulamest oD
YOOPWEINE 13 U 100 Mimasrreutraii-
e 2 hammes, SymerpiEn TUNSES de &t
clzrieit en de verTRolEnRg VN beoes-
e R dasrom wotdes
revgtein Ouk OVAM stelt terecht vast
st et iiimaatprotiesm al te vaak hers
s word? L 620 ERETEIEPTODICCT.
Vamdasg weten we 2t d¢ nope ensrmie-
cexat YOO te= groct des verscholen ot
v Ao mmaniber WERATOP WE SR materalen
matringen. Hes kaderen van de ¥l
e patprrler=anck ds cen materialen-
protiematek operns Waﬂf?’ vour
et samrelken VAN TRV oplossings-
NnCnirEen
Kooletof kan verwiderd woraen wit de
strmosieer doof Bt :li!‘wfb(‘t‘w oot
[armpere tiyd i Diomassa op T2 siaan. De
verphchie ;ru.;m:‘.‘bt»e-khwdmg omdit
soort opslag te monitoren onthreekt
echitrr nog Die 200 00K rneer petspess
tierven OpETIEN YOU? BET verdienmodel
voort lundbogwers, die vis een gericht
teeltplan koolstof vastieggen in de
bodem. De studie steit dat de chemische
sector met sonder kosolstof kan fzero-
carbon') “Koolstofpehaseerde produc-
ten hebben fantasnscne egenschappen,
die we nodig hebben, en WaATVEN WE er
i de tovkomst zelfs hoogstwaarschijn-
Jijik nog meer zulien gebruiken’, fuidt
het. Een mogelijle alternatieve Weg "
‘d efossilisation’, waarbij steeds meer
van de gebrutiae koolstof afkomstig 18
uit hernieuwbare brannen,
Hiet Viaams beleidsplan Bio-ecanomie
van januan 2021 groepeert acties rond
vier thema’s
1, Innovatieve biomassaproductie: het
soeken naar nieuwe teelten €n verho-
gen van opbrengsten. Als voorbeeld
soemt men het planten van rubber-
paardenbloem als alternatieve grond-
stof voor rubber.
z.Sy'nthdildie‘riologiebiobginh!
prospectie, bijvoorbeeld het gebruik
van sthaal- en schelpdieren voor de
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prodactie van chitine, dat toepasan:
gen kent in Oc medische seCtor

s.'rshmlogkwornim
tens: bestaande afvalstromen beter
subver=n OmM £t NOE Mmeer bruikbire
stoffen uit te halen

Het peleidsplan zict de ontwikkeling
van de bio-ecanomie ook als een
helangritke schakel in de transatie nasr
sen koolstomeutrale Viaamse £CORd-=
mie. doos niguwe waardeketens Op e
bouwen die FOrEeN YOOF E€n gesloten
woolstofcyclus. Tevens wordt verwacht
datrode afhankelikheid van internans
onals grondstoffenketens kan vermin:
deren

En de landbouwsector?

Volgens de studie gt de npdrachtvoor
anze sector in hetefficienter omyaan
met natuurijke hulpbroanen. Dat
behelst onder meer het efficient gebruik
van organische £ kunstmeststofien,
genichtop hetin balans kouden van de
nutnentencycius. Kunstmeststoffen
geproduceerd 0p basis van minerale
grondstoffen die elders worden gewon-
nen, mocten in dit verband kritisch
worden bekeken, Verder bevelen ze 00k
YO AN OM ZOTEZAAM 0T 1€ 3N met
de bodem en het gebruik van wevaurlijke
stoffen substantieel te verminderen, bij-
voorbeeld door net gebruik van gewas:
heschermingsmiddelen te vermujden die
op langere termijn £en schadelijke
impact hebben op het miliew. Verder
moet men afvalproductie zo veel moge-
lijk voorkomen of verminderen, Voor de
ruinhouwsector zien z€ een exiri
opdracht in het yermijden van kunst-
atoffolies en andere verpakkingsmaten-
alen op basis van kunststoffen. =

@ Lees de volledige studie ap www.
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WiSTE
FEINC

|

Emma Van Steenweghen

e iandtum

| saewmeghesgtoesenhan be

Cruciale rol

D agrar othi sector vervult 0gn couciale
rol linnen de cieculaine ec ongmie. Daarom
naemt Bogrenbond degl aan ambitieuze
projecten om de duurgaambeid van o
bedriven te bevorderen
Zastmuléren we coinpastenog doar
tuinboywers te nformeren over et g
ek van big-albeeekbare clips en touwin
om afval te verminderen en nutrignten
kringlopen Le suiten Met compast kan
| wrke ) aan £ vearkrachtige hodem,
raar ook metapn divers tesitplan In
ot Arpma-Reots project warken we met
minder bekende wortelgewassan Your
roststromen uit de groentes endrutsector
ontwikkeldenwe in Wasteakune enZerow
valonisatiepistes sichting resprectievolifk
chemsieen hurmans voeding en antwlk
welon we anntrekselike verdienmodetien
Voor de dielijke sectae shchten we wyhet
piajact HappyClimi aas restatronmes
i brutkbaas 2o als yonvoeder g1l een
methaanteducereni el et hebben
Pyohiteds mee van de droelentn iNteresse
Joor Cireulalie peoncmie, Lol fe snspireren
daot plontery en draag biyaan ken Dloge
haseerde circutaire fandbouw

Profiteer mee vande
groeiende interesse Voor
civculaive economie.

Page 37 of 38



@ Van de week

ook het grootate aantal werknemers.
Daarna volgden op basis van hun toe-
gevoegde waarde de biofarmaceutische
sector, de landbouw en de drankensec-
tor. Volgens de studie zorgde de
Viaamse bio-economie in 2019 voor
cen totale torgevoegde waarde van 15,7
miljard euro, cen omzet van 60,8 mil-
Jard curo en een tewerkstelling van
153.419 werknemers. De gemiddelde
arbeidsproductiviteit van de Viaamse
bio-economie was 133,238 euro per
werknemer, wat meer dan 50% hoger is
dan de gemiddelde arbeidsproductivi-
test van de totale Viaamse economie
(85.930 euro per werknemer in 2019).
Tussen 2016 en 2020 steeg haar toege-
voegde waarde met 21%, wat meer dan
drie keer zo veel is als die van de totale
fysicke economie.
De totale productic van plantaardige
hoofdstromen door de landbouwsector
bedroeg in 2019 16,6 miljoen ton, wat
een stijging met ruim 2 miljoen ton
was ten opzichte van 2018, De produc-
tie van plantaardige nevenstromen en
productieresiduen bleef ongeveer
gelijk. Ook de productie van dierlijke
hoofd- en nevenstromen lag in lijn met
het jaar voordien. Binnen de Viaamse
voedingsindustne bleven de diervoe-
dersector, de maalden)- en deegwa-

Deliverable 7.5: Report of primary stakeholder focus group workshop

rensector en de aardappelverwerking
de grootste omvang hebben qua out-
put. Volgens schattingen produceert
onze voedingsindustrie zowat 2 mil-
joen ton voedselreststramen, die nage-
noeg allemaal gevalonseerd worden.
De belangrykste besternmingen van
deze restetromen zijn diervoeder, dier-
lijke afvalverwerking en vergisting,
Het valt de onderzoekers op dat de
hoofdstromen plantaardige biomassa-
praductic in de landbouwsector voor
meer dan de ruime helft words
gebruikt voor dietlijke productie. Denk
aan voedergewassen, maar ook hij-
voorbeeld aan granen voor de korrel In
absolute cijfers zijn de gewassen met
de grootste productie voedermais
(4.974.000 tan), grasthooi (3.871.000
ton}, aardappelen (2.315.000 ton) en
sutkerbieten (3.579,.000 ton). Er weor-
den heel wat landbouwproducten
geimporteerd en geexporteerd. De
grootste hoeveelheden zijn granen,
aardappelen, oliehoudende gewassen
zoals koolzaad en sojabonen. De
heofdstromen in de dierlijke biomas-
saproductie (in totaal 6.515.060 ton)
bestaan veoral uit melk (66%), gevolgd
doorvarkens (17%) en gevogelte (10%),
Deé nevenstromen en productieresi-
duen (in totaal 23.250.000 ton)
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bestaan vooral uit runder- (64%) en
varkensmest (31%].

Volgens gegevens verzameld door het
Vlaams Energie- en Kiimaatagent-
schap (Veka) wordt het grootste deel
van de big-encrgie (13 Pf, prtajoule of
10" joule) gebruikt voor elektriciteit en
warmte voor gezinnen, gevolgd door
bicbrandstoffen vaor transport (12 PJ)
en industrie (g PJ). Het grootste aan-
deel is afkomstig van de inzet van vaste
biomassa, die vooral uit kout bestaat.

Het klimaatprobleem
wordt al te vaak herleid
tot een energieprobleem.

Innovatie
Een aantal actuele trends zorgt ervaor
dat duurzaamheid en cireulariteit in de
agrovoedingsketen hoog op de agenda
staan. Niet alleen optimaal gebruik van
grond, water en meststoften, maar ook
het optimaal benutten van geprodu-
ceerde biomassa leidt 1ot meer en meer
innovaties richting biogebascerde toe-
passingen met maximale toegevoegde
waarde, Fen van die trends 15 de eiwit-
transitie, Daardoor kemen reststromen
van olichoudende gewassen, in de
vorm van eiwitrijke perspulp of meel
ook meerin beeld, zowel voor gebruik
als veevoeder als voor humane voe-
ding, Daarnaastis de lokale teelt en
verwerking van elwitrijke gewassen
(soja, erwr, bonen, veldhonen, linzen,
kikkererwten ... een actucel doel om
de afhankelijkheid van geimporteerde
eiwithronnen te beperken, en dit zowe!
voor voeder als voor voedsel, Verder
worden in allerlei projecten ook algen,
insecten en micro-ovganismen geéva-
lueerd op hun bruikbaarheid als eiwit-
bron. Om de Viaamse eiwitstrategie te
kunnen realiseren, trok de Viaamse
overheid heel wat middelen vit voor
dergelijke projecten.

Figure 233 Article in Boer & Tuinder with mention of the Waste2Func project
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