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Abstract
In the Panacea project the role of Non-Food Crops (NFC) in the rural renaissance is investigated.
The needs and interests of farmers to produce NFC have therefore to match those of bio-based
industries. In this report the demands for biobased feedstock of industries were surveyed, analysed
and discussed. Responses were received from a wide variety of companies and stakeholders
distributed over the various production and supply chains. Those companies have interest in
processing and marketing or innovation of biobased products. Responses were received from startups to multinationals from all over Europe with broad interest in uses of many different NFCs. The
existing and emerging needs and interests of different industries involved in producing biobased
products are summarized and discussed.
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Contribution of non-food crops to rural renaissance based on
biobased industries and farmers’ needs and interests
The Panacea project work package 2 (WP2) analyses the role of Non-Food Crops (NFC) in the rural
renaissance by combining the needs and interests of farmers to produce NFC and those of biobased industries for demands for biobased feedstock with the potential of new NFC’s that are
near-to-practice.
In the Panacea project (WP1 & WP2) the vast reservoir is analysed of existing scientific and
practical knowledge on NFC that can be produced in the different European climatic zones. In
WP1 the inventory was made of R&D projects that were conducted in the EU framework programs
on non-food crops and non-food uses of renewable resources. The main objective of this study
(WP2) is to analyse the driving forces and thresholds for the penetration of the near-to-practice NFC
into EU agriculture.
The focus of this study was on the needs and interests of the biobased industries that was
investigated by enquiries and interviews that were held among different companies in the chain
from post-harvest processing to the marketing of end-products. In this report the outcomes are
analysed and summarized. A next report deals with the needs and interests of farmers to produce
NFC.
The success rates of implementation of the research efforts in applications is therefore evaluated. It
is of interest to identify the innovative and new biobased industries that have emerged as a result
of growing interest in renewable resources and understand the concerns of the persistent
traditional industries using biobased feedstock (e.g. flax linen, paints and coatings, surfactants,
detergents, etc.)
The cultivation of NFC is mainly driven by the needs of the bio-industries for a steady supply (in
quantity and quality) of renewable feedstock, while being sustainable, resource efficient (land,
water, chemical input, etc.), and competitive with alternative sources. The competitiveness is
depending on demands of end-use, and the efficiency of the supply chain organization.
To address these specific questions on the potential of biobased resources for industries and obtain
the answers from the stakeholders related to the supply and demand for non-food crops, the
following approach was defined:
1. To record, understand and analyse the specific needs and interests of the bio-based industries
on feedstocks
2. To record and analyse farmers’ needs and interests
In this report the biobased industries are approached for their opinions on the use of biobased
resources. The economic attractiveness and other drivers for farmers to produce NFC is addressed
in a separate questionnaire specific for farmers (Panacea report D2.2 Incentives and bottlenecks
for farmers to adopt NFCs).
In this report existing and emerging needs and interests are analysed of:
industries producing materials and green chemicals from lignocellulosics
industries producing chemicals from oil crops
needs and trends of the bioenergy/biofuel industries
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The outcomes of these questionnaires combined with the farmers questionnaire will serve to
analyse the role that NFC can play in the renaissance of the rural areas by generating an
additional and diversified income to farmers and providing jobs at regional level and find ways to
stimulate the interest of biobased industries and farmers’ in production and use of NFC based
products. The information will be shared on the PANACEA platform.
Wageningen Research is the project leading partner for this work package (WP2) - Contribution of
non-food crops to rural renaissance based on biobased industries and farmers’ needs and interests
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Questionnaire
A questionnaire was prepared addressing the European Biobased Industries for their demands on the

supply of biobased raw materials (Annex 1). The link was made to the R&D efforts of past decades on the
development of non-food crops and the production of marketable biobased products. As both success stories
and failure of implementation can be observed, the emerging questions for the commercialization of
biobased products are:



What are the thresholds and driving forces for penetration of non-food crops into EU agriculture?
What are the demands and interests of the bio-based industries on (new) feedstocks?

Enquiries were composed for the biobased industries with specific structured templates addressing
critical factors of the supply chain such as supply quantities, feedstock quality, uses of product side
streams, economic viability, sustainability, competition with other local resources and imports.
The enquiry was set up to identify the existing and emerging needs and interests of different industries involved
in producing:




materials, bioplastics and ‘green’ chemicals,
o polymers, polymer additives, textiles, resins,
o nonwoven, paper and pulp, timber board and panels,
chemicals from oil crops
o biodiesel, bioethanol, lubricants, paints, inks coatings,
bioenergy/biofuels
o advanced biofuels, bulk feedstock

Questions (Q1-Q8)
The questionnaire comprised 8 types of questions. The responders were asked (Q1) to provide their
contact details and (Q2) the type of organization they represent (company size). The contact
details will be treated confidential. The position of the company in the logistic supply chain (fig.1) of
biobased products manufacturing was addressed in Q3.
1
Primary crop
production

2
Logistics & Trade

3
Crop processing

4
Logistics & Trade

5
End product
manufacturing

6
Marketing &Sales

7
End product
application

Fig 1. Links in the biobased post-harvest supply chain
The following questions were addressing the participation of the companies in national of EU
funded R&D projects for non-food crops development (Q4) and the type of crops of interest (Q5).
The specific demands of the companies for feedstock quality (Q6) and their interest in alternative
supplies (Q7) or encountered restrictions of supplies (Q8).

Definition non-food crops
A definition was provided on non-food crops:
Non-food crops (NFC) are considered those that do not enter the food chains and are used to
produce a wide range of biobased products
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Biobased products are including:
pharmaceuticals,
polymers,
lubricants, surfactants
building and construction materials,
composites
fuels
bioenergy

Long list of non-food crops
A long list was prepared of crops that are used or potentially can be used to produce materials
and non-food biobased products (Annex 2). The crops were categorized in 4 groups:
A
sugar and starch crops
B
lignocellulosic crops
fibre crops
perennial grasses
short rotation forestry crops
C
oil crops
D
specialty products
For the categories A (sugar and starch) and C (oil seeds) many of the listed crops are currently
important in food production, however non-food uses to produce (1st generation) bioethanol or
biodiesel, coatings or bioplastics and bio-chemicals have been reported and are of interest.
Besides the edible products used in food industries there are numerous non-food uses of production
waste and by-products of food production such as straws, prunings, peelings and press-cakes.

Translations and distribution
The questionnaire was placed on the Panacea website1 and translations were made in the
languages of the participating project partners, e.g. English, French, Spanish, Polish, Italian, and
Portuguese. The invitation was distributed among the partner’s network of companies by e-mails,
social media (Linked-in messages) and personal contacts with companies representatives.
Reminders were send after several weeks as a low response was obtained. A number of companies
were contacted by phone and interviewed on the topic.

1

http://www.panacea-h2020.eu/community/bio-based-industries-demand-for-raw-materials-survey/
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Outcome of Questionnaire
The enquiry was filled out by 80 persons. In the sections below, different results of the study are
presented per type of question.

Distribution of respondents per country (Q1)
The target was to obtain 10 answers per partner country in the project. With a partner distribution
over 10 different EU countries a total of 100 enquiries was aimed for. However, it proved often to be
hard to motivate companies to fill out the questionnaire. In Fig. 2 and Table 1 the distribution of the
respondents over the different countries is given. Since the questionnaire was freely accessible via
internet also responses were received from companies with residence in non-partner countries.

Number of respondents

16
14
12
10
8
6
4
2
0

Fig. 2 – distribution of respondents per country
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Table 1 – Number of respondents
Country

Respondents

Partner in Panacea

Greece
Netherlands
Italy
UK
Portugal
Spain
France
Romania
Lithuania
Poland
Germany
Finland
USA
Canada
Total 13 countries / 11 EU

12
14
05
02
09
10
08
00
06
10
01
01
01
01
80

CRES / AUA / BIOS
WR
UNIBO / CREA
ICL
FCT UNL
INI / INTIA / Spanish Coops
ACTA / ARKEMA
ATG
LAMMC
3B
-

Of the total of 80 responses two were from outside the EU (USA and Canada) and two were from
EU countries that were not included in the consortium (Germany and Finland).

Type of organization (Q2)
The respondents to the questionnaire were from a diverse group of companies (Table 2, Fig. 3)
ranging from start-up companies (08) and SME’s (28) to large and multinational companies (34).
The category ‘Other’ is representing cooperatives (02) and nature management organizations (02).
Table 2 – Type of organizations
Type of company number Join Panacea
yes
no
Industry
34
16
11
07
Small companies 28
17
04
07
consultancy
04
02
02
Start-up
08
07
01
R&D company
02
01
01
other
04
02
01
01
total 80
44
18
18

showcase
yes
no
10
13
20
06
03
07
01
01
01
01
02
42
23

13

11
02
01
01
15

Number of respondents
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15
10
5
0

number of employees
Fig. 3 – Number of employees of companies (Small companies <50 employees)
In Fig. 3 the distribution of the number of employees of the respondents is depicted. The start-up
and consultancy companies belong to the group of small companies with 1-10 employees.
Stakeholders responded in majority positive to the question if they would be interested to join the
Panacea network. Especially SMEs and Start-ups were willing to join and get exposure through
Panacea. Industries were less eager to be associated with the Panacea network.
Main activities (Q3)
The analysis of the position of the respondents in the production chain and their activities was
made. In Fig. 1 the different links in the supply chain from biomass production to end-use are
depicted. The start-up companies involvement is mainly focussed on the crop processing step. For
small companies the activities are not focussed but expand over the whole chain from crop
processing to end-product applications (Table 3). The small companies are very diverse in their
commercial activities and especially active in conversion of smaller crops such as miscanthus,
organic cotton or herbal medicinal crops and uses of lignocellulosics in energy (charcoal, chips) or
bioplastics and specialty crops in cosmetics. As several companies deploy more than one activity,
the total of Table 3 is larger than 80.
Table 3 – Distribution of activities in the supply chain per type of company
Type of
Main activities as indicated in Figure 1 Crops / product
company
1
2
3
4
5
6
7
Industry
04
06
04
24
03
10
Hemp, paper & pulp, packaging,
furniture, building materials, yarns,
oil crops, oleo-chemicals, energy
small
10
10
11
05
19
10
12
Grasses, miscanthus, cotton, wood
companies
chips, cosmetics & herbs
consultancy 03
02
02
02
02
01
02
Hemp
Start-up
02
04
01
02
01
01
Hemp, charcoal, brooms,
camelina oil
R&D comp
02
02
02
A wide variety of crops and
products for research purpose only
other
02
01
01
01
01
Diverse sources of (heterogenic)
biomass
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number of respondents

Also the larger biobased industries (>50 employees) are active in different sectors. The most of
those companies have their focus on end-products manufacturing (Fig. 4). Answers were received
from representatives from paper and pulp industries, building and furniture industries, oleo-chemical
industries and cosmetics, as well as food industries, that seek utilisation of by-products or alternative
crops to supply innovation. The consultancy companies indicate their involvement in the whole of
the supply chain (e.g. of hemp production). R&D institutes are not restricted to a product or a crop
and have their focus on processing and end-products (development).

60
50
40
30
20
10
0

Fig. 4 – Number of respondents active in the different links in the biomass supply chain.

Involvement in R&D projects for NFC (Q4)
The involvement of companies in EU-framework projects or regional / national funded projects was
addressed in Q4. Approximately half of the companies have been involved in R&D projects: 42% in
EU (32/45); and 53% in national projects (39/35). It may be noted that not all respondents have
answered this question. Most of the companies that have been involved in EU-framework projects
also participate in the national projects. Especially the larger industries (> 50 employees) are well
represented in the public private co-operations.
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Number of respondents

50
40
30
20
10
0
yes

no

EU framework funded projects
Regional and/or national funded projects
Fig. 5 – Participation in EU framework projects and national projects.
The participants of R&D projects were asked for the most important outcomes for their organization
and conclusions of the projects. Some respondents indicate that the projects are still in progress
and no conclusions can be provided on the outcome, but most are positive on the (technical)
cooperation, access to governmental support and new market opportunities that have emerged
from the projects. Also the positive effects of attention for projects in public media was mentioned.
Some project results were not providing the expected outcome as competition with other
(established) raw materials or processes was too strong. The outcomes of the R&D projects
mentioned in the responses are listed and summarized below:
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•

Technical cooperation/improvements and positive outcome
New market opportunities
Identification of the need to scale up production and implementation of improved
downstream processing (hemp)
Hemp grows well in the region
Hemp processing for textile is a promising option
Linking of unlikely allies (e.g. consortium partners that would not collaborate without a
common project) in development of crop production and marketing
Generation of public interest (PR)
Collaboration with national and regional government to promote innovation and product
development
Technically glucose can be formed from lignocellulosics (2nd generation)
The economic feasibility is yet difficult for the use of lignocellulosics (nature grass /verge
grasses, and mixed biomass) for production of bio-energy and it is a cost-intensive material
for the production of materials or uses in the BBE. EU and National projects facilitate to
explore potential of such crops which would otherwise not be considered.
The projects have led to energy reduction; CO2 emission reduction in the industrial process
Knowledge is generated on the cultivation of several energy crops in the area (rapeseed,
sunflower, sorghum, miscanthus and switch grass)
Our oil seed crops (from Canada) are fitting in EU rotations
The unique selling points (USP's) were identified for crop residues and new target markets
found
In a project most of the (bio)technological challenges can be solved but it remains difficult
to link the market pull from industrial companies to get farmers involved in production of
new crops
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•
•
•
•
•
•
•
•
•

•
•
•
•

The techno-economic project outcome was not satisfactory for competitive production of
alternative oilseed crops to replace sunflower in biodiesel
Biobased composites can nearly beat conventional materials technically
The projects contribute to the development of new business lines for short rotation
lignocellulosics
High performance applications feasible using biobased materials based on oil seed crops
and carbohydrates
Many high-value applications for lignocellulosic feedstock are feasible and have potential
for market development
Development of agronomic protocols for new oilseed crops, screening of new varieties,
implementation and scaling to field, valorization of co-products
Development of new process routes for oleo-chemical industry
Performance was not achieved for biobased alternative to fossil based, the technical
requirements are too high in the specific application (building industry)
A company downstream of the chain, seeking to include more biobased content in its
products, is depending on the supply of suitable ingredients by companies that can do the
primary transformation
Patent filing for biobased alternatives under stress of life cycle analysis of current fossil based
products
Development of new catalysts enabling effective metathesis reactions, among others on
vegetable oils
Give added value to products and by-products of oilseed processing
Improved policies towards better wood wastes collection and valorization

Apart from technical achievements and transfer of knowledge to stakeholders in the production
chain the establishment of a complementary consortium of partners in a chain seems important for
success. The link to government support is providing a positive driver to progress the state of the art
and implement more sustainable alternatives in production. Also, interest for other crops than
currently used increases chances for farmers; however, developments rarely have a market
readiness level which allows commercial implementation at the end of a project.
Currently used biobased products (Q5)
The currently used biobased products or crops that are produced or used in the production of the
respondent companies was asked. Lignocellulosic crops and oil seed crops were most prominent
and more or less evenly distributed (Fig. 6), while carbohydrates (sugar and starch) and a diversity
of specialty crops were also represented well. The specialty products refer to aromatic and herbal
crops, as well as crops for medicinal uses. Also the companies producing compost and potting soil
based on wood chips, bark and coconut husk or brooms from palms, and specialty oils from microalgae are included. One company also indicated to use sewage sludge for biogas production.
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Number of respondents

35
30
25
20
15
10
5
0

Fig. 6 – The distribution of biobased products and crops currently used by respondents.
The lignocellulosic crops are used by the respondent companies to produce textile yarns, carpets,
bio-composites, building materials (hemp, flax, etc.) as well as for the generation of energy and
fuel (miscanthus). The oil seed crops find most uses as chemical additive in lubricants, surfactants,
paints, adhesives and for production of polymers. The residues may be used for feed (seed cake).
The specialty products are used in higher value added product markets such as cosmetics, food
supplements, and medical applications.
From the experience of the respondents with the various crops listed (Annex 2) the fibre crops were
most pronounced (Fig. 7), but also carbohydrate crops and oil crops were significantly represented.
The number of respondents that are actual producing the crops were lower than the number that
did experiments with the crops. The crops most frequently used by the respondents are Sugar beet
(12); Corn (10); Hemp (14); Flax (12); Miscanthus (13); Eucalypt (12); Rapeseed (12) and Sunflower
(12). Sweet sorghum and Ethiopian mustard were among the crops that are less established but
with high interest. Many of the other crops listed were also of interest for a few respondents.
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Number of respondents

140
120
100
80
60
40
20
0
Sugar crops

Fibre crops

Oil crops

Specialty crops

Do you have experience with this crop?
Do you cultivate /process/ use this crop?
Do you want to cultivate / process / use this crop?
Fig. 7 – Distribution of responses over the 4 crop categories.

Number of respondents

In the category of oil crops overall the wish to use or produce certain oil crops was higher than the
respondents that already have experience with these crops (Fig. 7). Regarding lignocellulosic fibre
crops and carbohydrate crops quite a number of stakeholders indicate having experience (blue
bar) while a significant share of them still has interest to cultivate and/or process these crops.
50
45
40
35
30
25
20
15
10
5
0
Sugar crop

Starch
Starch (grain)
(tuber) crop
crops

Pulses /
legumes

Gums and
waxes

Do you have experience with this crop?
Do you cultivate /process/ use this crop?
Do you want to cultivate / process / use this crop?
Fig. 8 – Distribution of responses between carbohydrate crop categories.
In Fig.8 the distribution of interest in carbohydrate crops is depicted. Most experience within the
respondent group was with grains (e.g. corn). However, interest to take a next step towards actual
cultivation/processing is largest for tuber, legume and gum/wax crops.
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50
45
40
35
30
25
20
15
10
5
0
seed hair, bast
fibres, soft fibres

hard fibres

grasses

short rotation
coppice

Do you have experience with this crop?
Do you cultivate /process/ use this crop?
Do you want to cultivate / process / use this crop?
Fig. 9 – Distribution of responses between lignocellulose fibre crop categories.
In Fig. 9 the lignocellulose interest of the respondent group is depicted. The (bast) fibre crops were
well represented and established (e.g. hemp and flax) while also significant experience was
indicated with the grasses (e.g. miscanthus) and short rotation coppice.

Number of respondents

The oil seed crops (Fig. 10) show a larger diversity with rape seed and sunflower as the most
established raw material for non-food uses. The wish for use of special oil crops (various mustard
seeds, soy and castor oil) was pronounced.
14
12
10
8
6
4
2
0

Do you have experience with this crop?
Do you cultivate /process/ use this crop?
Do you want to cultivate / process / use this crop?
Fig.10 – Distribution of responses between different oil seed crops.
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2
1
0

Do you have experience with this crop?
Do you cultivate /process/ use this crop?
Do you want to cultivate / process / use this crop?
Fig. 11 – Distribution of responses between different specialty crops.
There was limited response on the category of specialty crops (Fig. 11). Only lavender was
mentioned several times, which is an established crop for the cosmetics industry. Some interest for
hop was shown, but none have experience with it. A few respondents have experience with
cardoon, but do not wish to produce it!
Quality demands (Q6)
Companies were asked to specify what are the most important specifications / quality demands
for the biobased raw materials used now (or wish to be used). Which are the drivers for the use of
biobased products and what may prevent companies to select alternative biobased resources. In
Fig. 12 the scores from 1 (not important) to 5 (most important) of the different raw materials
specifications are depicted. Most prominent for most companies is the quality to price ratio and
the exclusion of child labour in the production. High purity of the raw materials as well as the
consistency / homogeneity are considered more important than competition with food uses or the
use of pesticides and GMO crops. The ecological impact of the product is also ranking high in the
scores for most respondents. The need for local production is scoring lower than the guaranteed
whole year supply.
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Fig. 12 – Scores of importance (1 = low, 5 = high) of specifications for quality demands of biobased
raw materials.
Interest in alternative biobased resources (Q7)
The question if the company has interest in alternative biobased resources (Q7), was answered No
by 21% (17) and Yes by 74% (59) and 5% (04) were blanc. The interest for alternative crops were
specified and mostly close to the current used feedstock. The demand for alternative bast fibre
crops (flax, hemp, kenaf, jute, ramie) was mentioned, as well as lignocellulosic agro-residues for
wood substitution in the production of paper, furniture particle boards, composites or
carbonization, biogas, 2nd generation glucose production for fermentation. Alternative oilseed
crops for production of biodiesel were whished for, and especially erucic acid rich seeds were in
demand as an ingredient for production of biobased chemicals. Some respondents were seeking
for marine feedstock (algae, seaweeds), peat substitutes or special crops for production of
aromatics / essential oils. Many of the companies (55%) did already have experience in using the
alternative crop or products. The indicated limitations for use were the lower performance of the
alternative or the need to adapt the current processing. Other important restrictions were the
limited availability (in volume or at the competing price) and logistics of supply. In many cases (22)
also the technical constraints of using alternative products were mentioned for example the purity
yield of the desired ingredients. The need for new expensive equipment was considered another
hurdle for adaptation of production processes to new biobased feedstock. To comply with
(national or EU) legislation was another bottleneck for the respondents.
Constraints in the use of biobased resources (Q8)
In order to get information on the feedstock supply of biobased resources and alternative products
the companies were asked for the limitations to obtain the proper feedstock supplies for their
process either qualitative or quantitative. Both qualitative and quantitative limitations exist for 46%
(37) who answered Yes, while 48% (38) answered No and 6% (05) were blanc. The number of
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responders that have qualitative limitations in their supply of raw materials and no problems with
the available quantities were in balance with the responders that have limited supply of volume
but not for the quality of the product. The same question for supplies of alternative raw materials
showed that 50% of the responders had difficulties to get supplies of sufficient volumes of good
quality. Especially in the oilseeds the demanded volume for alternatives could not be fulfilled.
Aspects that are mentioned relevant for the supply limitations to obtain the proper process
feedstock and limited demands of the biobased end products are listed:
•
•
•
•
•
•
•
•
•

Higher priced than competing fossil products or established (food) crops
Small niche position, e.g. limited demand and production
Unfamiliar for consumer / unawareness of advantage of biobased alternatives
Unknown biobased products in main stream marketing & trade
Supply and demand – chicken and egg for scaling up
Poor or counterproductive legislation for introduction or promotion new biobased products
Industrial norms are restrictive for biobased
Bio-degradability of biobased products is not used as USP
CO2 /LCA advantage is not financial advantageous

Several companies indicate that there are restrictions in the use or introduction of new biobased
products due to laws and regulations. Both EU or national legislation are limiting, especially for the
larger companies.






The REACH registration or TCSA are most relevant for companies active as suppliers in the
area of biobased chemical development. High costs for registration are restricting new
products.
The production and uses of GMO crops is not accepted or limited within the EU.
There are limitations in the volume of oilseed crops that may be used for non-food
applications in biodiesel (Directive 2015/1513).
In the case of hemp there are limitations in the legislation of hemp varieties (THC level).
Supply of forestry resources is restricted to protect ecological systems and felling licences
are demanded for production of timber. Renewable energy sources act is limiting the
volume of timber to be harvested for fuel.
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The enquiry of this study was aimed to identify the existing and emerging needs and interests of
different industries involved in producing biobased products:


materials, bioplastics and ‘green’ chemicals,
polymers, polymer additives, textiles, resins,
nonwoven, paper and pulp, timber board and panels,



chemicals from oil crops.
biodiesel, bioethanol, lubricants, paints, inks coatings,



bioenergy / biofuels
advanced biofuels, bulk feedstock

From each of the industry sectors mentioned above respondents have given their view on the use
and availability of suitable biobased resources. It must be mentioned that only a small number of
the approached companies responded and filled the questionnaire.
The key outcomes of this study are:
Key bottleneck for companies that are inclined to changing to bio-based feedstock is the cost
price. This is can be an effect of the relative small scale and production efficiency of most NFCs.
Next in line are the purity of the biobased products (especially in the specific oils for chemical
production) or the consistency / homogeneity of the feedstock supply (in the lignocellulose fibre
processing). Related to the possible improved sustainability of biobased alternatives, it is mentioned
that so far customers won’t pay for improved sustainability (LCA). This is in contrast with the recent
reporting of NOVA Institute who did surveys on green premium prices along the value chain of biobased products on behalf of the European project BIOFOREVER. They find that an additional price
of 10-20% is acceptable for ecological friendly biobased plastics.
Other issues such as GMO or competition with food for land use are ranked lower of importance to
the companies. This discussion appears less relevant for the respondents. This may be related to
either only relative small volumes of bio-based feedstock being used currently for non-food
applications, or to affordable food prices worldwide. Increase in demand for NFC used in fuel and
materials will affect the agricultural area available for food production, however. Bos and Sanders2
have shown that about 5% of annually harvested biomass worldwide is required to replace fossil
based plastics by bio-based plastics. Strange enough, also use of pesticides in the crop production
isn’t a key concern to the respondents.
The high importance of child labour suggests the experience that bio-based feedstock somehow
has got an image of being connected with child labour. This may be true for imported competing
(textile) products, but this is not considered to be an issue within the EU, this topic may require
attention by dedicated certification for fair trade production.
The availability of suitable volumes of particular bio-based feedstock is frequently considered
insufficient to meet demand. Here the link with the farmers crop production should be established.
Many respondents did indicate that national or European legislation was considered to be a hurdle
for entering the market. For example the registration of new polymers and composites was
2

Bos, Harriëtte L., and Johan PM Sanders. "Raw material demand and sourcing options for the development of

a bio‐based chemical industry in Europe. Part 1: Estimation of maximum demand." Biofuels, Bioproducts and
Biorefining 7.3 (2013): 246-259.
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considered difficult to attain, due to food contact application and safety regulations. Restrictions in
the case of fibre hemp because of the contents and uses of cannabinoids prevent the large scale.
Majority of the respondents indicate that the EU and national projects in which they partnered
show positive results related to increased options for bio-based feedstock and conversion
technologies. In the projects most of the (bio)technological challenges can be solved but it
remains difficult to link the market pull from industrial companies to get farmers involved in
production of new crops. However, developments rarely have a market readiness level which
allows commercial implementation at the end of a project.
The market of NFC and biobased products is dominated by the (extremely) large scale of fossil
based industry and absence of level-playing field (negative effect of oil spillage and CO 2
production is mainly paid by society).
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Annex 1
Enquiry interview Biobased Industries
In the framework of the EU funded project PANACEA we ask your attention for the demands of
biobased industries on the supply of raw materials. In the past decades much R&D effort has been
spent on the development of non-food crops and the production of marketable biobased
products. The following questions emerge as both success stories and failure of implementation can
be observed:
What are the driving forces for penetration of non-food crops into EU agriculture?
What are the demands and interests of the bio-based industries on (new) feedstocks?
Below you will find the enquiry that was set up to define the existing and emerging needs and
interests of different industries involved in producing:
materials, bioplastics and ‘green’ chemicals,
polymers, & polymer additives, textiles, resins,
nonwoven, paper and pulp, timber board and panels,
chemicals from oil crops.
biodiesel, bioethanol, lubricants, paints, inks coatings,
bioenergy/biofuels
advanced biofuels, bulk feedstock
We are very much interested in your opinion and experience with these issues and ask you to fill
the questionnaire on the following pages.
Thank you for your cooperation
with kind regards,
Jan E.G. van Dam
+31 317 480163

jan.vandam@wur.nl
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Non-Food Crops (definition)
Non-food crops (NFC) are considered those that do not enter the food chains and are used to
produce a wide range of biobased products including:
pharmaceuticals,
polymers,
lubricants, surfactants
Building and construction materials
composites
fuels
bioenergy
A sugar and starch crops
(see Annex 2 tables A1-A5)
sweet sorghum and sugar beet / corn / cereals
B lignocellulosic crops
(see Annex 2 tables B1-B4)
fibre crops
flax and hemp / kenaf / cotton / nettle
perennial grasses
reed canary grass, giant reed, switchgrass, miscanthus
short rotation forestry crops
willow, poplar, and eucalyptus, / robinia
C oil seed crops
(see Annex 2 table C1)
rapeseed, Ethiopian mustard, sunflower / linseed / camelina / crambe / lesquerella,
cuphea, castor, safflower
D specialty products
(see Annex 2 table D1)
Lavender, Russian dandelion, cardoon
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Questionnaire Biobased industries Non-Food Crops
1

Contact details
Organization name
Department unit
Address
Country

...........................
...........................
...........................
...........................
...........................

Contact person(s)
Position
Tel.
E-mail
2

...........................
...........................
...........................
...........................

Type of organization
Industry
SME*
consultancy
start-up
R&D company

☐
☐
☐
☐
☐

other

...........................

staff number

*
3

Main activities of organization
(position in supply & production chain; more options possible)
1 - Primary crop production (raw material)

☐

...........................
...........................

which crops?

2 - Logistics and trade

☐

3 - Crop processing (intermediate product)

☐

...........................

which products?
4 - Intermediate product logistics & trade

☐

5 - End-product manufacturing
which products?

☐

...........................
6 - Marketing & sales

☐

7 - Product application /use
which uses?

1
Primary crop
production

2
Logistics & Trade

☐

3
Crop processing

4
Logistics & Trade
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5
End product
manufacturing

6
Marketing &Sales

7
End product
application
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4

Have you been involved in R&D projects for non-food crop innovations?
EU framework funded projects
if yes, please specify
regional and/or national funded projects

y☐

n☐
y☐

n☐

other, please specify
what were for your organization the most important outcomes and conclusions of the projects?

...........................
5

Which biobased products / crop(s) are currently used / produced in your organization? (see annex tables A-D)

a

sugar and starch crops

☐

b

lignocellulosic crops

☐

c

oil seed crops

☐

d

specialty products

e

other:

f

none

6

What are the most important specifications for the quality demands on your biobased raw materials?

☐

...........................
...........................

e.g.

☐ (go to question 7)

not important -> very important
1

2

3

4

5

quality / price ratio

☐

☐

☐

☐

☐

purity

☐

☐

☐

☐

☐

consistency /homogeneity

☐

☐

☐

☐

☐

sustainability (LCA /impact)

☐

☐

☐

☐

☐

locally produced

☐

☐

☐

☐

☐

whole year supply

☐

☐

☐

☐

☐

food competition

☐

☐

☐

☐

☐

GMO

☐

☐

☐

☐

☐

pesticide use

☐

☐

☐

☐

☐

child labour

☐

☐

☐

☐

☐

other, e.g. ...........................

☐

☐

☐

☐

☐
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7

Has your organization interest in alternative biobased resources?
which biobased resource(s)? (see annex)

...........................

do you have experience in using those?

y☐

n☐

what are the possibilities for use in your process/products?
please specify
...........................
what are the limitations in their adaptation for your process / products?
please specify
...........................
are there technical constraints in changing to other feedstock?
y☐ n☐
please specify

8

...........................

Are there limitations for your organization to obtain the proper feedstock supplies for your process?
in the current raw materials supplies?
qualitatively
quantitatively

y☐
y☐

n☐
n☐

in the alternative raw materials supplies?
qualitatively
quantitatively

y☐
y☐

n☐
n☐

y☐

y☐
n☐

in laws and regulations
EU regulation
REACH registration
TSCA3
other .......
national regulations
specify
please comment:

3

...........................
...........................

TSCA = Toxic Chemical Substance Inventory Act
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Annex 2
A – Sugar and starch crops
Table A1 sugar crops
Botanical family

species

English

Dutch

Chenopodiaceae

Beta vulgaris

Sugar beet

suikerbiet

Poaceae

Saccharum officinarum

Sugar cane

suikerriet

Sorghum bicolor

Sweet
sorghum

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate / process
/ use this crop?

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

other

Table A2 starch (tuber) crops
Botanical family

species

English

Dutch

Euphorbiaceae

Manihot utilissima

Cassava

Manihot esculenta

Maniok

Solanaceae

Solanum tuberosum

Potato

aardappel

Convolvulaceae

Ipomoea batatas

Sweet
potato

Zoete
aardappel

Dutch

other

Table A3 starch (grain) crops
Botanical family

species

English

Chenopodiaceae

Chenopodium quinoa

Quinoa

Polygonaceae

Fagopyrum esculentum

Buckwheat

Boekweit

Poaceae

Triticum vulgare

Wheat

tarwe

Triticum aestivum
Triticum durum

Durum

Triticum dicoccum

Emmer

Triticum turgidum

Rivet

Avena sativa

Oat

haver

Hordeum vulgare

Barley

gerst

Hordeum distichon
Secale cereale

two-rowed
barley
Rye

rogge

Oryza sativa

Rice

rijst

Zea mays

Corn

mais

Sorghum vulgare

Millet

gierst

Eleusine coracana

Finger millet

Pennisetum typhoideum

Bulrush

Panicum milliaceum

Millet

other
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Table A4 pulses / Legumes
Botanical family

species

English

Fabaceae

Cajanus cajan
Phaseolus vulgaris

Pigeon pea
kidney,
haricot bean
broad bean
vetch
pea

Vicia faba
Vicia sativa
Pisum sativum
Pisum arvense
Cicer arietinum
Lens esculenta
Lens culinaris
Lupinus sp
Glycine max
other

Dutch

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate /process/
use this crop?

Witte boon /
bruine boon
tuinboon

chick peas
lentils

erwt
kapucijner
Kikker erwt
Linze

lupins
Soy

sojaboon

Table A5 gums and waxes
Botanical family

species

English

Fabaceae
Asteraceae

Astralagus tragacantha
Parthenium argentatum

Tragacanth
Guayule

Taraxacum kok-saghyz
other

Rubber root

Dutch

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use
this crop?

B – Lignocellulose and Fibre Crops
Table B1 fibre crops (seed hair and bast fibres; soft fibres)
Botanical family

species

English

Dutch

Malvaceae

Gossypium sp

cotton

katoen

Hibiscus cannabinus

kenaf

Cannabaceae

Cannabis sativa

hemp

hennep

Uticaceae

Urtica dioica

nettle

brandnetel

Linaceae

Linum usitatissimum

flax

vlas

Do you have
experience
with this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

Do you have
experience
with this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

Do you have
experience
with this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

other

Table B2 fibre crops (hard fibres)
Botanical family

species

English

Dutch

Musaceae
Agavacea

Musa sp
Agave sp
other

banana

banaan

Table B3 fibre crops (grasses)
Botanical family

species

English

Dutch

Poaceae

Bambusa sp
Phyllostachus sp
Miscanthus sp
Stipa tenacissima
/ Lygeum spartum
Arundo donax

Bamboo

bamboe

Elephant grass
Esparto

olifantsgras

Giant reed

Provençaals
riet

Sorgum vulgare
Panicum virgatum
Phragmites australis
Phalaris arundinaceae

Sorghum
Switch grass
common reed
Reed canary
grass
Sea grass

Hydrocharitaceae

Enhalus acoroides
other

riet

zeegras
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Table B4 fibre crops (short rotation coppice)
Do you have
experience
with this crop?

Botanical family

species

English

Dutch

Salicaceae

Salix sp
Populus nigra

Willow
poplar

wilg
Zwarte
populier
Witte abeel

Fabaceae
Myrtaceae

Populus alba
Populus tremuloides
Robinia pseudoacacia
Eucalyptus sp
other

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate
/process/ use this
crop?

aspen
Locust

C – oil crops
Table C - Oil seed crops
Botanical family

species

English

Dutch

Simmondsiaceae
Malvaceae
Cannabaceae
Cucurbitaceae
Brassicaceae

Simmondsia california
Gossypium sp
Cannabis sativa
Cucumis melo
Brassica napus
Brassica alba
B. hirta (Sinapis alba)
Brassica nigra (S. nigra)
Brassica carinata

Jojoba
Cotton seed
Hemp seed
Melon seed
Rape seed
mustard seed

jujube
katoenzaad
hennepzaad
meloenpit
koolzaad
mosterdzaad

Fabaceae
Euphorbiaceae
Linaceae
Oleaceae
Asteraceae
Poacea

Brassica latifolia
Physaria tenella
Argania spinoza
Arachis hypogaea
Glycine max
Ricinus communis
Croton tiglium
Linum usitatissimum
Olea europea
Helianthus annuus
Carthamus tinctorius
Zea mays
other

Do you have
experience
with this crop?

Do you cultivate
/process/ use this
crop?

Do you have
experience with
this crop?

Do you cultivate
/process/ use this
crop?

Do you want to
cultivate /
process/ use this
crop?

Ethiopian
mustard
Lesquerella
argan
Peanut,
groundnut
Soy
castor
Purging croton
linseed
olive tree
Sunflower
Safflower
corn germ

pinda
soja
wonderolie
kroton
lijnolie
olijf
zonnebloem
safloer
maiskiem

D – specialty crops
Table D - other crops
Botanical family

species

English

Dutch

Lauraceae
Papaveraceae
Cannabaceae
Capparaceae
Lamiaceae
Asteraceae

Laurus nobilis
Papaver somniferum
Humulus lupulus
Capparis spinosa
Lavandula angustifolia
Cynara cardunculus
other

Bay laurel
poppy seed
hop
Capers
lavender
Cardoon

laurier
maanzaad
hop
kapper
lavendel
kardoen
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Do you want to
cultivate /
process/ use this
crop?

