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Executive Summary

The main objective of BioRural is to create a-pamgean Rural Bioeconomy Network under which related stake-
holders could cooperate to promote currently available srsallle biebased solutions in rural areas, giving in-
creased value in such remote areas. BioRural is going to develop a transition framewarkld a sustainable,
regenerative, inclusive and just circular Bioeconomy across all Europe at a local and regional scale. One of the str
tegic objectives of BioRural is to idegtifactors affecting the adoption of innovation and diffusion of-based
solutions in rural areas along five Bioeconomy themes (food and agriculture, forestry and natural habitats, aquatic
systems, bioenergy and biomaterialBased on a structured survey with Hiased solutions’ experts (46 experts

were interviewed) and endsers’ (422 end-users were interviewed), the project assesses experts’ and end-users’

needs and interests, as well as identifies and characterises the adoption and diffusiofbasbobsolutions in rural

areas.

D1.2. includes the methodology for innovatiprocesses’ analyses and the results of the end-users’ survey of bio-

based solutions, as well as experts in all five bioeconomy fields describing the factors influencing adoption and
diffusion of biebased solutions in rural areas. The methodologicah&aork of the surveys includes the descrip-

tion of the survey target population, sampling units, and sample size by geographical location for bodeshd

and experts’ surveys, as well as the design of sample structure, the survey limitations, a clear description of the

survey data collection process, the approach of data analysis and the design of both questionnaires. Also, the meth
odology provided BioRural partners with recommendations and advice on survey organising in their countries.
Moreover, the rgort introduces the endisers’ and experts' survey results and their interpretations, complemen-

tarities, similarities, and differences in their approaches, as well as the differences in the RBP regions. The surve)
were conducted in each partner countrydthen summarised to present the status and/or approach of each RBP
region (Noth-West RPB, SoutWest RBP, Ntr-East RBP, Soutfast RBP). The survey data has been analysed and
interpreted considering the statistically significant differences betweenrati®vers. Statistical significance helped

to ensure that the observed differences in survey responses were not due to random chance.

The main conclusions of the survey results are summarised and presented in the following structure

- The adoption of biebased solutions in rural areagEndusers work with stakeholders to make Hyased
solutions more sustainable (renewable, inclusive, circular). More than half of them do this with customers,
suppliers, researchers and outside advisors. According to theyaohexperts, smakcale biebased solu-
tions can be more successfully implemented when active and significant involvement of different type
stakeholders exists, and especially if in the beginning of the process agricultural or scientific advisors are
involved.

- Incentives to become adopters of bmsed solutions. Economic benefit and enhanced product perfor-
mance and/or functionalities are the main incentives to become adopters of innovativieasied solu-
tions. According to the experts surveyed, promotaigcular bioeconomy and innovative biimsed solu-
tions in rural areas requires a multiceted approach that goes beyond economic incentives and addresses
the needs of social incentives such as stronger collaborations, knowledge share, demonstratioesrand p
to-peer learning.

- Barriers for adoption of biebased solutions According to nearly twthirds of endusers surveyed, a lack
of financial capital is one of the main barriers to adopting innovativeobged solutions. Furthermore, the
experts have serssed that the barriers vary depending on the specific context for the region, but here are
some common challenges that adopters and +aatopters are facing. Those barriers are lack of skills and
qualified personnel, insufficient and/or complex regulatiplmited funding, etc.

- Driving factors for adoption of biebased solutionsAccording to the opinion of the surveyed enders,
the main driving factors for adoption of innovative #ased solutions are loAgrm economic benefits
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and supplier/customedemand. Surveyed experts have agreed that the demand febased solutions
(products and services) is playing a key role in deciding on the adoption-bh$séal solutions.

- Ideas and interests to adopt bibased solutions Almost four out of five surveyeendusers agree that
coverage of customers' needs for Hiased solutions, use for locally sourced feedstocks and etc. are the
specific needs when it comes to choosing an alternative innovative-soeé# biebased solution. The ex-
perts’ survey results have highlighted the fact that choosing an alternative innovative sgtalle biebased
solution in the region varies based on the specific context, and industry of the country, but here are some
key factors to consider which have no significant differenaeross the RBPs.

- Accelerators of innovative smaflcale biebased solutions in rural areaddost of the surveyed endsers
think that economic and regulative support for new tiiased industries and the greening of traditional
industries, incentives foronsumers to buy sustainable Hiased products and bioenergy, and incentives
for producers to adopt bidased solutions are the accelerators of innovative sis@dle biebased solu-
tions in rural areas. Surveyed experts agree that in a short time therdisation of information about
legal instruments, support schemes, technologies and product use could be the key factors for the acceler-
ation of smalscale biebased solutions in rural areas.

In general, the results of the entbers’ survey show that socio-demographic and business structural characteristics
play an important role in their responses.

The survey results explored the current perceptions, challenges, and opportunities within these domains, to shape
the future of sustainable practices in var®bioeconomy areas. Therefore, the recommendations were prepared
which are crucial for guiding stakeholders toward more sustainable practices and fosteHogskit innovation in

all five bioeconomy themes. The ultimate significance of these recommemdalies in their potential to drive
sustainable growth and circular bioeconomy in different European regions. To ensure a comprehensive approact
to circular bioeconomy development, the recommendations were grouped into the following categories: Aware-
nesscampaigns and training, Policy regulation and Support, Community Engagement and Collaboration, Market
Access and Promotion, and Research and Development. The prepared recommendations are the summary ou
comes of the endisers' and experts’ survey results, their interpretations, and insights. More specific recommen-
dations were prepared after the idepth discussions with endsers and experts to address the specific country's
needs and specific practices in bioeconomy area.
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Glossary of terms and abbreviations used

Abbreviation #1 Acronym #1

CBE — Circularbioeconomy

CE — Circular economy

CH4 - Methane

CHP - Combined Heat and Power

CO: - Carbon dioxide

EU - European Union

NGOs —Non-governmental organization

R&D - Research and development.

RBP — Regional Rural Bioeconomy Platforms
RES - Renewable energy sources

SME — Small and mediursized eterprise (SMES)

Bio-based processemeans switching to using biological resources and biological processing methods in a sustain-
able way (BioRural definition).

Bio-based productefers to products wholly or partly derived from biomass, such as plae&ss talgae or animals
(the biomass can have undergone physical, chemical, biological treatment, etc.), excluding materials embedded ir
geological formations and/dossilised5].

Bio-based solutionsare innovative technologies and practices based onuldrity that produce or utilise biomass
sustainably as compared to mainstream practices that produce or utilise biomass without significant innovations
or sustainable outputs (BioRural definition).

Bioeconomyrefers to all systems that are dependent onlbgical resources (biomass, animals, plants, organisms),
their functions and principles. It includes land and marine ecosystems; primary production sectors (agriculture,
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forestry, fisheries and aquaculture) and all economic and industrial segsimgbiological resources to produce
food, feed, biobased products, energy and services [1].

Bioenergyis a source of energy from the organic material that makes up plants, known as biomass [2].

Biotechnologyis the application of science and technology to lianganisms, as well as parts, products, and mod-
els thereof, to alter living or nehiving materials for the production of knowledge, goods and services (BioRural
definition).

Circular Bioeconomy (CBE) the application of the circular economy concept/mijpies to biological resources,
products, and materials [3].

Circular economy (CHE an economy where the value of products, materials and resources is maintained in the
economy for as long as possible, and the generation of waste minimised [3].

Endusersare individuals or smathedium sized organisations whose main profession and/or focus is within one
or more of the five bioeconomy themes, mainly operating in rural areas, and limited to the primary and secondary
sectors (limited to the factory gate). ®@ examples include bibased raw material producers (farmers, fisher-
men/women, foresters), small scale Hiased industries, biorefineries and bioenergy producers (BioRural defini-
tion).

Smaltmedium sized organisationare the category of micro, small angediumsized enterprises (SMES). Miero
enterprises are defined as enterprises that employ fewer than 10 persons and whose annual turnover or annual
balance sheet total does not exceed EUR 2 million. Small enterprises are defined as enterprises thdiearaploy
than 50 persons and whose annual turnover or annual balance sheet total does not exceed EUR 10 million. Mediurr
sized enterprises are defined as enterprises that employ fewer than 250 persons and either have an annual turnove
that does not exceed ERJ50 million, or an annual balance sheet not exceeding EUR 43 million. [4]

Smaltscale solutionsare solutions of individuals andrganisationghat are small and limited in extent (BioRural
definition).
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1 Introduction

BioRural’s main objective is toestablish a Pafturopean Rural Bioeconomy Network, within which related stake-
holders will cooperate to promote currently available snsalhle biebased solutions in rural areas, thereby en-
hancing their value in these remote areas. This framework aintsitige the gap between available novel high

end biobased solutions and the daily lives of rural European citizens by assessing the current state of the Europeal
rural bioeconomy, capturing grassrodevel needs and ideas, promoting an effective exchasfderowledge and
information, and exploring the business opportunities for regional development through the integration-of bio
based solutions in rural Europe.

This report presents the survey results from both arsers of biebased solutions and experéeross all five bioe-
conomy fields. The survey aims to identify the factors that affect innovation of adoption and diffusionbafdgid
solutions in rural areas.

The analysis and synthesis of the survey results provided valuable insights into thec speamifs, preferences,
challenges, and experiences faced by -esdrs, encompassing both adopters and +amtopters in rural areas,
helping to identify their needs, ideas, driving factors, and barriers to adopting innovatiNmabén solutions. This
information is crucial for tailoring bitbased solutions to effectively address the challenges related to circular bioe-
conomy in rural areas.

The report structure consists of an introduction and brief overview of the methodology which has been verified
through adive discussions with atlonsortium partners. The methodological framework for the surveys includes
the description of the survey target population, sampling units, and sample sizes categorised by geographical loca
tion for both endusers and experts, agell as the design of the sample structure, the survey’s limitations, a clear
description of the data collection process, the approach of data analysis and the design of both guestionnaires.
Furthermore, the methodology provided BioRural partners with negeendations and guidance forganising sur-

veys in their respective countries.

Moreover, the report introduces the results of batihd-users’ and experts’ surveys and their interpretations, com-
plementarities, similarities, and differences in their appmbes, as well as the differences in the RBP regions. The
surveys were conducted in each partner country and then summarised to present the status and/or approach of
each RBP region (NbrWest RPB, SoutiWest RBP, Ntr-East RBP, Soutfast RBP).

The survg data has been analysed and interpreted considesiagistically significant differences among the re-
sponses. Statistical significance helped to ensure that the observed variations in survey responses occur not b
random chance. Consequently, it provida level of confidence in the findings, enhancing their reliabilitycaed-

ibility. Moreover, thisapproach isessential for ensuring the accuracy, validity, and utility of the survey results,
thereby providing solid conclusions and a foundation folaetiriven recommendations.

The surveys have yielded conclusions and recommendations as their summarising outcome. These recommend:
tions are essential for a wide array of stakeholders, including policymakers, researchers, both newcomers and es
tablished leades in the agreindustry, as well as those who have adoptedbésed solutions and those who have-

n't, alongside environmental advocates. The recommendations, as presented in this report are based on a compre
hensive analysis of survey responses, mergingpthetical insights of endsers with the strategic insights of ex-
perts. These recommendations have been structured into different categories and the ultimate signiiCanze

vided recommendations lies in their potential to drive sustainable growth pramote the circular bioeconomy
across different European regions.

10
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2 Methodology

2.1 Methodological framework for the survey

Target population

The project focuses on smaltale biebased solutions in rural areas across five bioeconomy overlapping thematic
areas: food/agriculture, forestry/natural habitats, and water systems, wkitiphasiseprimary production sys-
tems; bioenergy and biomaterials/ blmased products which are secondary processing systems. Thinypeth-
esisedthat both the kind and thescale of bioeconomy activity of individuals and businessganisation®perating

in rural areasire the key criteria to characterise the target population in the survey.

In the project, the target population is defined as emskrs. It is individuals or smatlediumsizedorganisations
whose main profession and/or focus is within one or more of the five bioeconomy themes, mainly operate in rural
areas, andarelimited to the primary and secondary sectors (limited to the factory gate). Furthermore, the experts
of Bioeconomy and bibased solutionsre going tabe involved in this survey. Experts are considered those pro-
fessionals who have a high level of expertise (education or practical work) in one or more of Bioeconomy themes.

RBP’s countries present very different patterns of their bioeconomic activities. Although, some sectors like the
manufacture of food, beverages and tobacco, and agriculture are widely dominating in most RBP’s countries. Latvia,
Germany, and Slovenia are countries where the share ofidiynie in the total bioeconomy turnover is one of the
smallest. In Latvia, the manufacture of food, beverages, and tobacco was a larger bioeconomy turnover generatol
than agriculture. In Germany, agriculture contributed to 12% of Germany’s bioeconomy turnover, while in Slovenia
agriculture generated 17.4% of the overall bioeconomy turnover and it was almost the same as in the manufacture
of wood products and furniture (Fig. 1). The agriculture, forestry, and water systems (fishing and aquaculture) are
mainly located in rural areas, while the food ahibprocessindndustries (bioenergy, biomaterials, and fpood-

ucts) are spread between rural, peripheral, and urban areas, showing the direct relationship between rural and
urban communities.

Bio-based electricity Biofuels
M Fishing and aquaculture Bio-based textile
Paper Bio-based chemicals (excl. biofuels), pharmaceuticals, plastics
M Forestry Wood products and furniture
Food, beverage and tobacco Agriculture
100% e _— — —_— —
g% B N = = . B . B =
60% = |
40%
20%
0%
R : £ % - -
E £ § & = g 2 § 5 3 g 2 ¢ £33
5§ § T % S £ e & § S 538
o G} < = 5 o v Zg
2 >
North-West RBP South-West RBP North-East RBP South-East RBP

Source: composition based on Data portal of agro-economics Modelling (DataM) of the European Commission, own calculations for North
Macedonia
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2.2 Methodology of end-users’ survey

2.2.1 Survey target

Target population

According to the project, the target population of the survey is-ardrs, which in this project means individuals
or smalmediumsizedorganisationavhose main profession and/or focus is it one or more of the five bioe-
conomy themes, mainly operate in rural areas, anglimited to the primary and secondary sectors (limited to the
factory gate).

The aim of the survey

The survey of endisers aims to assess the needs, interests, and intiwmvprocesses of the main rural bioeconomy
stakeholders and the factors affecting the adoption of-based solutions.

Sampling unit

An enduser refers to an individual or smatiedium sizeorganisationwhose main profession and/or focus is within
one ormore of the five bioeconomy themes, mainly operating in rural areas, and limited to the primary and sec-
ondary sectors (limited to the factory gate). For example,-asérs are bidbased raw material producers such as
farmers, fishermen/women, and forestersmallmedium scale bidased industries, biorefineries, and bioenergy
producers.

Sample size by geographical location

According to the project, the total sample of the survey is at least 40@usrds, where the confidence level is 95%
and p=0.05. Intediews with >100 endisers from the preclassified groupare going tde conducted by each Re-
gional Rural Bioeconomy Platform (RERY 2).

European Rural

Bioeconomy North-East (>100 survey
Network interviews )

Latvia (>33)

Lithuania (>33)

Poland (>34)

North-West (>100 survey

interviews)
Netherlands (>25)
France (>25)
Germany (>25)
Denmark (

2

South-West (>100 survey interviews)
Spain (>34)
Portugal (>33)
Italy (>33)

South-East (>100 surve

4

Sampling frame by countries

The sampling frame prepared individually for every courgeefAnnex ).
12
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The design of sample structure

The sample of endsers is framedby:
1. Dividingfive Bioeconomy themes into seven subsectors in line with the bioeconomic structure of eachtop
(seeAnnex J:

e Food/agriculture, including both sectosjch aghe manufacture of food, beverage, tobacco, and agricul-
ture.

e Forestry/natural habitats, including forestry and logging, and the manufacture of wood products and fur-
niture.

e Water system, i.e., fishery, aquaculture, aquatic.

¢ Biomaterials/biebased products, including the manufacture of-biased chemicals, pharmaceuticals, plas-
tics, etc.

e Bioenergy, including the bibased electricity sector, biogas sector, etc.

2. Determining the number ofend-usersby bioeconony sutsectorin line with their proportion in the bioecon-
omy structure(seeAnnex J:

e first, the approximate sample size of enders is distributed by bioeconomy sectors proportionally to its
%Share in the total bioeconomy turnover;

e second, the corrections of the sample size of enders were made assuming that up to 50%hefbusiness
entities of secondary production (food, biased chemicals, pharmaceuticals, plastics, textile, bioenergy,
etc.) operate in rural areas, bearing inna that the primary production sectors are mainly located in rural
areas.

e third, redistribution of the eneliser’s sample size between bioeconomy sectors can also be done by project
partners(if needed) who know the actual state of the rural bioeconomy disdstructure in their own coun-
try. The revision of suggested numbers of ersgrsisrecommended.

3. The pproximate percentage distribution of endisers by the legal form applies in the sampling frame in line
with the national statistics related to farmtsucture and business demography characteristics in bioeconomy
sectors at the country levelEurostat legal forms classification and definition for agricultural holdings and en-
terprises by size apply to the sampling frame for the sufgegAnnex ).

4. Theapproximate percentage distribution of endisers by size of economic activities applies in the sampling
frame in line with the national statistics related to farm structure and business demography characteristics in
bioeconomy sectorat the country level The European Commission's SME definition and classification by staff
headcount criteria apply to the sampling frame for the sur{sseAnnex ).

5. The aproximate percentage distribution of endisers by the kind of production practices (i,grimary pro-
duction of biological renewable raw materials and feedstocks, processing of these materials into ‘aalded
productsand the processing of biowaste into valuadded products) and its combinations which are included
in the endusers sampling structuréseeAnnex ). It is recommended to keep the approximate 50/50 percent-
age distribution of interviewing adopters and nadopters.

6. The sampling frame for regions indicates that enders thatare going tobe selected from rural areas should
cover the four catgories of NUTS regions “predominantly rural regions, close to a city” and “predominantly
rural, remote regions”, as well as “intermediate regions, close to a city” and “intermediate remote regions” (see
Data collection section).

The approximate sampldata aggregated by BRP region and by countries are presented in Tables 1 and 2, respec-
tively.

13



T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-materi-
) Forestry/natural habi- Water als/ )
Food/agriculture Y —_— systems bio-based Bioenergy
Summarised data for the whole pro- product;
ject and for the RBPs Food, Wood Fishery, B'om‘?ter" Bio-based Total
beverage | Agricul- products aquacul- aIs-, biore- electri-
Forestry finery, ) )
and to- ture and ture, Slioaed- city, bio-
bacco furniture aquatic TS gas, etc.

Total in the whole project
Approximate number of end-users
for an interview in proportionally to | ;6 191 | 100115 | 42.58 15-29 2-16 68-84 923 | 412-516
%Share in the total bioeconomy
turnover
Corrected approximate number of 87-102 153-168 32-47 45-60 27-42 38-51 30-46 412-516
end-users for an interview* 240-270 77-107 27-42 38-51 30-46 412-516

Total in North-West RBP
Approximate number of end-users
for an interview in proportionallyto | o ¢, 20-24 5-9 15 0-4 19-23 37 | 104-132
%Share in the total bioeconomy
turnover
Corrected approximate number of 27-31 34-38 5-9 9-13 8-12 11-15 10-14 104-132
end-users for an interview* 61-69 14-22 8-12 11-15 10-14 104-132

Total in South-West RBP
Approximate number of end-users
for an interview in proportionallyto | ;g ¢, 19-22 812 1-4 1-4 23-27 25 | 102-126
%Share in the total bioeconomy
turnover
Corrected approximate number of 25-29 36-39 6-10 7-11 7-11 13-15 8-11 102-126
end-users for an interview* 61-68 13-21 7-11 13-15 8-11 102-126

Total in North-East RBP
Approximate number of end-users
for an interview in proportionallyto | g ;) 23-26 2125 9-12 0-3 913 36 | 102-126
%Share in the total bioeconomy
turnover
Corrected approximate number of 18-21 33-37 14-17 19-22 6-9 5-8 7-12 102-126
end-users for an interview* 51-58 33-39 6-9 5-8 7-12 102-126

Total in South-East RBP
Approximate number of end-users
for an interview in proportionallyto | 5, 39| 39 43 812 a8 1-5 17-21 15 | 104-132
%Share in the total bioeconomy
turnover
Corrected approximate number of 17-21 50-54 7-11 10-14 6-10 9-13 5-9 104-132
end-users for an interview* 67-75 17-25 6-10 9-13 5-9 104-132
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Bio-materi-
: Forestry/natural habi- Water sys- als )
. Food/agriculture y/tats temsy bio—ba/sed Bioenergy
Corrected approximate brodlicts
number* of end-users’ Total
survey Food, bev- Wood prod- Fishery, ag- | Biomaterials, | Bio-based
erage and | Agriculture | ucts and Forestry uaculture, biorefinery, |electricity, bi-
tobacco furniture aquatic bio-products | ogas, etc.
North-West RBP
Netherlands 7-8 10-11 1-2 2-3 2-3 2-3 2-3 26-33
France 7-8 9-10 1-2 3-4 2-3 2-3 2-3 26-33
Germany 7-8 6-7 2-3 2-3 2-3 4-5 3-4 26-33
Denmark 6-7 9-10 1-2 2-3 2-3 3-4 3-4 26-33
South-West RBP
Spain 10-12 14-15 1-2 2-3 2-3 3-4 2-3 34-42
Portugal 7-8 11-12 3-4 3-5 3-5 4-5 3-4 34-42
Italy 8-9 11-12 2-4 2-3 2-3 6-7 3-4 34-42
North-East RBP
Latvia 3-4 8-9 7-8 11-12 2-3 1-2 2-4 34-42
Lithuania 6-7 13-15 4-5 4-5 2-3 2-3 3-4 34-42
Poland 9-10 12-13 3-4 4-5 2-3 2-3 2-4 34-42
South-East RBP
Greece 6-7 12-13 1-2 1-2 3-4 1-2 2-3 26-33
Slovenia 4-5 8-9 3-4 5-6 1-2 4-5 1-2 26-33
North Macedonia 3-4 18-19 1-2 2-3 0-1 2-4 0-1 26-33
Romania 4-5 12-13 2-3 2-3 2-3 2-3 2-3 26-33
/ 87-102 153-168 32-47 45-60 27-42 38-51 30-46 412-516
Tota 240270 77-107 27-42 38-51 3046 | 412516

Data collection

The surveyis going tobe conducted by project partners from each country. Contact with respondsral be
established through the project partner of each country, based ors#mepling guide presented below, using their
established networks with endsers (individuals or smathediumsizedorganisation} in their countries.

To achieve the best possible distribution, the agto select individuals or smathediumsizedorganistionslo-
cated in various rural areas of regions that are remote or located close to city centres. In this term, theungban
typology including remoteness, developed by the European Commission at the level of th& Kagdjich is going
to be used. Endisers for the survegre going to beselected from four categories of NUBSuch as the “predom-
inantly rural regions, close to a city” and “predominantly rural, remote regions”, as well as “intermediate regions,
close to a city” and “intermediate remote regions”, as equally as possible.

The Nomenclature of territorial units (abbreviated NTES) of the Republic of North Macedbaienmnisedwith

the Nomenclature of territorial units for statistics (abbreviated NUTS) of the European Union. At NTE& tavel 3
responds to NUTS 3), there are 8 statistical regions, i.e, Polog region, Southwest region, Pelagonia region, Vard
region, Skopje region, Northeast region, East region, and Southeast region. Howeveirurabéypology of NUTS

3 regions includingemoteness does not apply to the Republic of North Macedonia. For this reasouniserslin

rural areasare surveyedegardless of remoteness in the Republic of North Macedonia.

Project partnersare going toconduct interviews (either via telephone or inrgen) with endusers in each study
country. Each of the project partnémterviewersshall beintroduced to their role &re going tcknow their role) in
the surveylt isimportant that the interviewers stay neutral since their presence in the survey psogieould not
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have any effect on the responses given to questionnaire items. Intervieavergoing to bantroduced to the
questionnaire, survey objectives and the survey procedures (including anonymity, etc.).

The surveyghallbe conducted from midrebriary to early May of 2023. The sunisytobe conducted in electronic
form, according to each interviewer’s needs, and responses are going tobe transferred to a master excel file via
the onlineform in the survey platform EUSurveni(ps://ec.europa.eu/eusurvey/runner/BIORURAL). Only the
project partnersare to be allowed toaccess thenline form. Each endser intervieweds going tobe provided
with a consentetter ensuring the anonymitgf the collected data and their agreement to participate.

Data analysis

The survey dat# going tabe entered into the online survey platform “EUSurvey” Form to streamline data man-
agement.The ditais going tobe downloaded from the Form as a spreadshaed used for further analysis with
IBM SPSS Statistics. The survey results from each partner categging tdoe analysed summarising the survey
result to 4 regional RBPs and as a whole for the wholeTB& data sets are going to be analysed usiregydht
square test to test for differences between the groups of @sérs according to regional RBPs, bioeconomy
themes, localisation (remoteness) of the eusers regions, and soectiemographic and business structural char-
acteristics.

2.2.2 Design of a questionnaire for end-user survey

The questionnaire for endsers (adopters and neadopters) is structured by categorising the guestions into
three groups:

1. Group of questions aiming at collecting general information about thewsas of biebased solutions
focusing on their sociodemographic and social characteristics, business structure, and the spesifimbio
omy theme in which they are operating. Some of these questions are specifically addressed to both
adopters and noradopters, while others apply thoth types of endusers.

2. Group of questions aiming at identifying barriers and driving factors for adoptingasied solutions. This
group of questions applies to both adopters and ramopters.

3. Group of questions aiming at identifying enskrs’ needs, ideas, and interests regarding the adoption of
bio-based solutions. This group of questions applies to both adopters andchapters.

The questionnaire for endsers has been prepared following these steps:

1. Questionnaires have been prepared twe WP lead partner (Vytauto,DW) and validated by the project
partners. Partners' comments and recommendations regarding the survey structure and content were in-
tegrated into the final version of the questionnaire (see Annex II).

2. The appropriatenessfdhe questionnaire was preested with endusers in February 2023 in each partner
country. Notes were taken on sensitive, unclear, or unnecessary questions, as well as on survey structure
and length. These notes were considered and used to refine thetiqneaire.

3. The final questionnaire has been integrated into the online survey platform EUSUmntey:(/ec.eu—
ropa.eu/eusurvey/runner/BIORURAL). While the survey is initially in English, mas$the endusersoper-
ate at the local or regional level, and their English language skills may be limited. Therefore, it is recom-
mended to either translate the questionnaires into partners’ national languages or conduct the survey in
the local language. Heever, the survey results should be submitted in English to the online survey platform
mentioned above.
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2.3 Methodology of expert’s survey
2.3.1 Survey target

The aim of the survey

The survey ofxpertsaims to assess the needs, interests, and innovation proce$éthe main rural bioeconomy
stakeholders, as well as the factors affecting the adoption obbiged solutions.

Sampling unit

An ‘expert’ in this context refers to an individual with a high level of expertise in one or more of five bioeconomy
themes. Thee experts can provide insights into the needs, interests, innovation processes, capacities, barriers, anc
driving factors necessary for the adoption of fnased solutions in rural areas.

Sample size by geographical location

According to the project’s guidelines, the total sample size for the survey consists of a minimum of 40 experts.
Interviews with at least 3 experts from the potassified groups have been conducted by each country:

European Rural
Bioeconomy

Network North-East (>9 Interviews)

Latvia (>3)
Lithuania (>3)
Poland (>3)
North-West (>12 Interviews)

Netherlands (>3)

France (>3)

Germany (>3)

Denmark (>3)

South-Ea
L:x.

South-West (>9 Interviews)
Spain (>3) w
Portugal (>3)

Italy (>3)

Sample structure

Experts are invited to perform as providers/developers ofltmsed solutions, as well as professors/researchers,
policymakers, advisors/innovation brokers, and others with a high level of expertise. This expeltis®nstrated
through qualifications and/or practical experience in at least one, preferably all, of the bioeconomy themes.

Data collection

The survey will be conducted by project partners in each participating country. Contact with respondents will be
established through the project partner in each country, based on the sampling guide presented below, using their
established networks with endsers (individuals or smathediumsized organisations) in their countries.

Project partners will conduct teléne or in-personinterviews with endusers in each study country. Each project
partner-interviewer will be introduced to their role in the survey and will stay neutral since their presence in the
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survey process should not have any effect on the respogsen to questionnaire items. Interviewers will be in-
troduced to the questionnaire.

The survey will take place from maitebruary to early May 2023 and will be administered in electronic form, ac-
cording to each interviewer’s preferences. Responses will be transferred to a master Excel file via the online form
on a survey platform EUSurventtps://ec.europa.eu/eusurvey/runner/BIORURAL_EXPERT) Only project part-
ners will be allowed accesstioe online form. Each expert interviewed will be provided with a consent letter guar-
anteeing the anonymity of collected data and their agreement to participate.

Data analysis

The survey data will be entered into the online survey platform ‘EUSurvey’. Data will be downloaded from the form
as a spreadsheet and analysed using IBM SPSS StatistisgrvEyeresults from each partner country will be sum-
marized to create an overview of the survey results for the four regional RBPs.

The results of expert intervies will be merged, compared, and analysed alongsideusaty’ survey results. This
combined analysis will help identify the correlations between responses, interpret the survey results and formulate
the conclusions and recommendations for improved adaptid biobased solutions inural areas.

2.3.2 Design of a questionnaire for experts

The questionnaire for experts is designed by categorising questions into three groups:

1. A group of questions aimed at collectiggneral informationabout the experts’ sociodemographic char-
acteristics and the sector they are representing.

2. Agroup of questions addressing the experts’ opinions on the capacity to adopt biebased solutionsn rural
areas.

3. Agroup of questions addressing experts’ opinions on the needs, ideas, and tareststo speed up the adop-
tion of bio-based solutions in rural areas.

The questionnaire foexpertswas prepared following these steps:

1. The gquestionnaire was initially prepared by the WP lead partner (Vytauto, VDU) and validated by project
partners.Partners’ comments and recommendations regarding the survey structure and content were in-
tegrated into the final version of the questionnaire (see Annex Ill).

2. The questionnaire’s appropriateness was pre-tested with experts in February 2023 in each partcountry.
Notes on sensitive, unclear, and/or unnecessary questions, survey structure, and length were considered
and used to finalise the questionnaire.

3. The final questionnaire has been integrated into the online survey platform EUSUmtey: (/ec.eu-
ropa.eu/eusurvey/runner/BIORURAL_EXPERT).

4. The survey language is English. Depending on the needs, it is recommended to provide a translated versio
of the questionnairdor experts or conduct the survey in the local language. Nevertheless, the survey re-
sults should be submitted in English to the online survey platform mentioned above.

2.4 Survey preparatory workshop

The methodology and survey organisation process, as alithgthe questionnaire verification process, were ex-
plained and discussed with all the partners during the survey preparation workshop (Herein@ftakshop).

The main objective of the Workshop was to present the methodology and questionnaires te pérthers and to
agree on it, as well as on the schedule and survey organisation procedures.
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The online Workshop (via Ms Teams) took placd®february 2023 and-2 representatives from each project
partnerwere invited to attend.

A week prior to the Wrkshop, survey documents (methodology and questionnaires), were distributed to all the
partners to ensure that everyone conducting the survey was familiar with the survey methodology, questionnaires,
and survey organisation procedures.

2.5 Questionnaires

Toidentify the factors affecting innovation adoption and diffusion of-based solutions in rural areas, two ques-
tionnaires have been developed. The first questionnaire is designed feussrd of biebased solutions (adopters
and nonadopters) and the s®nd questionnaire is created for experts in one or more of the five bioeconomy
themes. The structure and logic consistency of the questionnaire fousads is provided in section 2.5.1, and the
questionnaire for experts is outlined in section 2.5.2.

2.5.1 Questionnaire for end-users

This questionnaire focuses on individuals or small to medium sized organisations, whose primary profession and/o
focus is within one or more of the five bioeconomy themes (Food & Agriculture, Forestry & Natural Habitats, Aquatic
Systems, Bioenergy, Biomaterials) and who mainly operate in rural areas, with their activities limited to the interests
of the primary and secondary sectors.

This questionnaire aims tassess and evaluate the current performance of the European ruratdrmoeny and to
identify the factors that affect innovation adoption and diffusion of-based solutions in rural areas.

The questionnaire for endsers is designed to gather information about their awareness of the items that can be
produced using bidased products, their adoption of bibased solutions (in case they are adopters), incentives
that led them to become adopters, reasons why they are not adopters obdsed solutions (in case of non
adopters), what drivers and barriers to adopting-b@sedsolutions they identify.

The survey employs a variety of question formats, including statements for respondents to agree or disagree with
(e.g., using the Likert Scale), simple multigh®ice questions, and a few op@mded questions.

The questionnaireonsists of 31 questions, which are divided into three main groups:
1. General information about the respondent.
2. Barriers and driving factors for adopting Hiased solutions.
3. Needs, ideas, and interests.

The first part of the questionnaire for engsers @ms to collecgeneral information including:

« Sociodemographic characteristics: gender, age, education.

« Social characteristics: country, region.

« Business structure characteristics, such as bioeconomy sector in which they operate, legal forng and th
size of their farm/enterprise, years of experience in the field of activity, level of awareness about innovative
bio-based solutions, among other thingEhis group of questions are applicable adopters and non
adopters of biebased solutions. The deted distribution of these questions applicability is provided in
Table 3.

Thesecond part of the questionnaire for endisers is designed for both adopters and remopters and aims at
identifying barriers and driving factors for adopting {vased solutbns. These questions are designed to find out:
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e The barriers that endisers must overcome to adopt blmased solutions, the main driving factors for the
adoption of biebased solutions. The survey expects adopters to identify success factors, while non
adopters may highlight potential factors and barriers to adopt-based solutions. Additionally, respond-
ents are asked for their opinions on the main barriers to the growth of customer demand fhabéxl
products.

The third part of the questionnaire foine-users is designed for both adopters and ramfopters and aims at iden-
tifying the needs, ideas, and interests. These questions are designed to uncover:

e Existing needs, ideas, and interests regarding the adoption abdsed solutions, specific need$ien
choosing an alternative innovative smatlale biebased solution, information about the bleased prod-
ucts, factors that have the potential to speed up innovativelidged solutions, and more.

GROUP OF QUESTIONS APPLICABL
QUESTION &KZY

Generalin- | Q1. Gender Adopters

formation Q2. Age and Non
Q3. Education adopters
Q4. Country

Q5. Region (NUTS3)

Q6. What is the legal form of your farm/enterprise?

Q7. What is the size of your farm/enterprise?

Q8. What is your experience in the field of activity?

Q9. What is your level ofiareness about innovative small scale -thie-based

solutions?
Q10. | am aware that the following items can be produced usingpééed prod-
ucts

Q11. In which of 5 bioeconomy sectors you are operating (multiple choice)
Q12. Are you adopting any bimsedsolution?

Q13. My innovative product/production process will continue to be relevant Adopters
society after 2030

Q14. What type of bidbased solutions you are adopting? Please specify.
Q15. What is the scale at which the {iiased slution operates?

Q16. Have you had any engagement with any of the following stakeholders
understand if and how your bibased solution could become more sustainak
(regenerative, inclusive, circular), applicable, replicable, etc.

Q17. If your answeris YES tQ16, please explain what the nature and purpos
of the engagement and/or consultation was with the relevant stakeholders.
Please comment.

Q18. What kind of incentives led you to become an adopter?

Q19. What are the reasons why you aret adopting innovative bidased solu{ Nor-
tions? adopters
Q20. What kind of information would you need before deciding to adopt any
bio-based solution?

Q21. Would you give it a try to begin adopting a-biased solution if it were
supported through subsidies?

Q2. If your answer toQ21 is YES, which category of #iased solution would
you apply?

Q23. Would you adopt bidased solution if you could cooperate and share t
costs with others
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Barriers and | Q24. Identify the barriers your farm/organization kémust overcome to adopt | Adopters
driving fac- | bio-based solutions and non
tors to adopt | Q2. In your opinion/experience, what factors are the main barriers to grow| adopters
bio-based of customer demand for biobased products?

solutions Q26. What are the main driving factors for ggtion of biobased solutions?

Needs, Q27. What are your specific needs when it comes to choosing an alternativ| Adopters
ideas, and novative smalkscale biebased solution? and non
interests Q28. Does your farm or enterprise need supportdentify opportunities for adopters

bio-based solutions?

Q29. If your answer t@)28 is YES, please specify what kind of support woulg
you seek?

Q30. In your opinion/experience, what would be useful to speed up innovat
bio-based solutions in rural areas?

Q3L. Ifyou are interested in being a part of BioRural ERBN please provide

with your contact details

The questionnaire for endsets will be provided on the-survey platform. Depending on the needs, project part-
ners will assist endsers in translating the questions into their national languages, explaining the questions, and/or
helping to fll out the questionnaire. Regardless o&tlanguage in which the interview is conducted, the answers
of the endusers’ interviews must be filled out in the English language on the e-survey platform littps://ec.eu-

ropa.eu/eusurvey/runner/BIORURAL).

2.5.2 Questionnaire for experts

This questionnaire focuses on the experts who have a high level of expertise in five Bioeconomy themes and ca
provide expertise into the needs, interests, innovation processes, capacities, barriers, driving faxtdhe infor-
mation needed to adopt bitvased solutions in rural areas.

The questionnaire for experts is designed to gather information about their expert opinion on the 5 bioeconomy
themes, the biebased innovation processes, capacities to adoptdzieed solutions, as well the driving factors and
barriers that are affecting the development and successful adoption dbdsed solutions in rural areas, as well as
the information and support needs.

For expert interviews, a mixed type of questions willused. The survey relies on asking experts to agree or disa-
gree with statements representing different points of view (e.g., using the Likert Scale), and askirendpédn
questions.
The questionnaire consists of 23 questions which are divided into thege gnoups:

1. General information about the respondent.

2. Barriers and driving factors to adopt Hiased solutions.

3. Needs, ideas, and interests.

Thefirst part of the questionnaire for experts aims to collggneralinformation on:

e Sociodemographicharacteristics: gender, age, education.
= Social characteristics: country, region.
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» Expertise in the field related to the 5 bioeconomy themes. It is considered that experts are those individuals
who have higHevel expertise (education and/or practicepexience in one or some Bioeconomy themes).
The detailed distribution of the questions is provided in Table 4.

Thesecond part of the questionnaire for experts aims to collect their opinionsbarriers and driving factors
for adopting biebased solutions

= This group of questions is focuses on expert’s opinion about the current situation of the rural bioeconomy
and thedifference in rural regions, incentives, policies, and other driving, and restraining factors that influ-
ence the successful adoption dbkbased solutions. Moreover, experts are asked about the type of capac-
ities, advisory, brokerage or support services that could help to increase the circular bioeconomy situation
in rural areas.

Thethird part of the questionnaire for experts aims to @ait experts’ opinion on needs, ideas, and interests:

e This group of questions is focused on hearing the experts’ opinions on types of stakeholders that could
influence small scale produces covert to-bimsed production/processing, the specific needs whemos-
ing analternative innovative smalicale biebased solutionwhat information is missing and what should
be done to increase thaural circular bioeconomy and better adoption of Hiased solutions in rural areas
in both the short and long term.

GROW® OF QUES- QUESTIONS
TIONS

General information | Q1.Country

Q2. Gender

Q3. Age

4. Education

Q5. What is your experience in the field of activity?

Q6. What is you your expertise in the field of circular bioeconomy and the adopiti(
bio-bases solution.

Q7. In which of 5 bioeconomy sectors you are operating as an expert

Barriers and driving | Q8. What is your opinion about the current situation of the rural bioeconomy? \
factors to adopt bie the circular bioeconomy situation is so diffatén the rural regions?

based solutions Q9. What kind of incentives are needed so that both the circular bioeconomy ar
novative biebased solutions in rural areas are easier and more often developec
applied?

Q10. What is your expert opinion, about the sufficegrand efficiency of current polic
in rural regions to support the development and adoption of-based solutions?
Q11. What are the main driving factors of rural small scale produces, SMEs tc
developing and adopting bibased solutions?

Q12. What ae the main barriers for adopters to develop Hiased solutions?

Q13. What are the barriers for neadopters to start developing the bisases materi-
als?

Q14. In your opinion/experience, what factors are the main barriers to growth of
tomer demand foiobased products?

Q15. Does the membership with small producer’s groups/ cooperatives, etc., are
helping better to overcome the challenges that adopters and-adapters of bie
based solutionare facin@

Q16. What capacities are needed to develop andichio-based solutions in rural
regions?

22



T1.2: Biebased solutions innovation process
framework, methodology and standards

Q17. Do you think the advisory/ brokerage services are well developed to suppot
adopters and noradopters of biebased solutions? To your opinion, what kind of &
vice they need the most?

Needs, ideas, and-
terests

Q18. Which type of stakeholders could influence small scale praduoeconvert to
bio-based production/processing?

Q19. What are the specific needs when it comes to choosing an alternative innoy
smallscale biebased solutions?

Q20. Do you thinkhat the knowledge transfer system, the share of experience
replicability of innovative bidased solutions are efficient and integrated (e.g., invy
ing different types of stakeholders depending on their functional performance), €|
Q2L. What infomation is necessary to know about the Hiased products (fol
adopters and noradopters)?

Q2. What should be done to increase the rural circular bioeconomy and better ¢
tion of bio-based solutions in rural areas in a short and in a long time?

Q2. If yau are interested in being a part of BioRural EREBEe provide us with
your contact details).

The questionnaire for experts will be provided on thewvey platform, andiepending on the needs, project part-

ners will assist experts in translating the questions into their national languages, explain the questions, and/or help

to fill out the questionnaire. Despite the fact in which language the interview was conductednseers of the
experts’ interviews must be filled out in the English language in the e-survey platform littps://ec.europa.eu/eu-

survey/runner/BIORURAL_EXPERT).

To simplify the communicatioand the survey process between the emskrsas well as expertand interviewers,

some examples of bibased solutions will be provided as a guide to better understand the concept and definitions.
This will be particularly applicable and useful for aalopters. Examples of biobased solutions are provided in

Annex IV.
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3 Survey results and discussion

3.1 Sampling stratification of the survey
3.1.1 Characteristics of the end-users

The “EUSurvey” platform was used to collect all the data from the end-users who particigted in the survey. The

data was downloaded from the platform as a spreadsheet and used for analysis. According to the project, the total
sample of the survey was at least 400 argers. In total, interviews with >400 eners have been conducted in

four regional RBPs. Each RBP consists of three or four countries (see Figure 2 for the assignment of countries tc
specific RBP). In each study country, the project partners conducted interviews either by telephone or in person.

The survey was conducted frorardy March to midJune 2023. During the survey process, interviewers asked ques-
tions and eneusers responded. The total number of questionnaires was 422. After eliminating questionnaires that
omitted important information or provided contradictory informian, 417 valid questionnaires were obtained,
giving an effective rate of 988. The data sets (total N=417; Nokttest region’s N=82, North-East region’s N=123,
SouthWest region’s N=102, South-East region’s N=110) were analysed using the chi-square testo test for differ-

ences between the groups of eners according to regional RBPs, bioeconomy themes, localisation (remoteness)
of the endusers regions, and soetemographic and business structural characteristics.

Project partners in four regional RB&sducted eneliser surveys based on the agreed sampling stratification (see
Methodology of enelusers’ survey section). As a result, all five bioeconomy themes were covered, the targeted
number of endusers was exceeded in four bioeconomy themes and there a negligible shortfall in the case of

food and agriculture (Table 5).

Bioeconomy theme Region Total
North-West South-West North-East South-East
. N 47 54 63 70 234
Food and Agriculture % 47.5% 44.3% 51.0% 54.5% 49.5%
) N 9 22 35 18 84
Forestry and natural habitats % 13.1% 19.7% 6.9% 16.4% 20.3%
N 8 6 8 6 28
Water Systems % 11.5% 9.8% 5.8% 7.3% 8.2%
Bioenergy N 6 13 12 7 38
% 8.2% 14.8% 11.5% 7.3% 10.7%
Biomaterials N 12 ! > El 33
% 19.7% 11.5% 4.8% 14.5% 11.4%
Total N 82 102 123 110 417
% 100% 100% 100% 100% 100%

The number and percentage of the enders surveyed by legal form vatislightly according to the legal form of
all endusers surveyedess tharhalf (176) were natural persons amdore than hal{241) were legal entities. Only
in the NorthWest RBP did the number of natural persons surveyed exceed the number of legakentitveyed

(Table 6).

Legal form Region Total
North-West South-West North-East South-East

Natural person? N 46 37 3 o8 176
% 56.1% 36.3% 28.5% 52.7% 42.2%

Legal entity? N 36 65 88 52 241
% 43.9% 63.7% 71.5% 47.3% 57.8%

Total N 82 102 123 110 417

% 100% 100% 100% 100% 100%
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Note: 1 Naturalperson involves Natural person* and Sole propristop**; 2 Legal entity involves Legal person*, Group holding*, Common
land unit*, Partnership, coperatives, associations**, Limited liability enterprise**; * reflects legal form for a farm; ** reflects legal form for

anenterprise.

The percentage of thend-users surveyed in each size class of the farm/enterprise by number of persons employed
(less than 10 persons employed, from 10 to 249 persons employed) varied considerably. In all regions, betweel

65% and almost 80% of the enders came fronmicro farms/enterprises (Table 7).

Size class of the farm/enterprise by persons em- Region Total
ployed North-West South-West North-East South-East
N 61 72 79 87 299
Less than 10 persons employed
% 74.4% 70.6% 64.2% 79.1% 71.7%
N 21 30 44 23 118
From 10 to 249 persons employed
% 25.6% 29.4% 35.8% 20.9% 28.3%
Total N 82 102 123 110 417
% 100% 100% 100% 100% 100%

The majorityof the endusers surveyed (more thamthirdin each regional RBP) had more than 20 years of experi-
ence in the field of activity. The smallest group (cabput one out of 10 of the endusers had 1&0 years of
experience in the field of activity (Tablg 8

. , , L. Region
Experience in the field of activity North-West South-West North-East South-East Total
Less than 5 years N 21 14 13 19 67
% 25.6% 13.7% 10.6% 17.3% 16.1%
5-10 years N 16 19 25 21 81
% 19.5% 18.6% 20.3% 19.1% 19.4%
11-15 years N 7 16 28 18 69
% 8.5% 15.7% 22.8% 16.4% 16.5%
N 9 11 15 10 45
16-20 years % 11.0% 10.8% 12.2% 9.1% 10.8%
N 29 42 42 42 155
More than 20 vears % 35.4% 41.2% 34.1% 38.2% 37.2%
Total N 82 102 123 110 417
% 100% 100% 100% 100% 100%

In the SouthEast RBP, less thhalf of the endusers surveyed were adopters of any-biased solution in food and
agriculture, whereas in #hother four bioeconomy themes more thaalf of the endusers surveyed were adopters

of bio-based solutions. The peculiarity of this regioatenth of the endusers surveyed in the biomaterials were
non-adopters, whereas all the engsers surveyed withctivities in biomaterials were adopters in the other three
regions. In the SouthVest RBP, as many half of the endusers surveyed were adopters. The unique feature of
this region is thaall end-users were adopters of biomaterials and water systemthérNorth-East RBP, more than
three-quartersof the endusers surveyed were adopters. A particular feature of this region is that there were no
non-adopters taking part in the survey on the themes of biomaterials and bioenergy. In the-WeshRBP, bio-
energy, water systems, forestry and natural habitats, and food and agriculture had the second lowest percentage
of the nonadopters of a bidbased solution. In the total sample, the lowest percentage of the-awwopters was
found in biomaterials, while thhaighest percentage of the neadopters was found in food and agriculture (Fig. 4).
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South-East RBP m Adopters = Non-adopters
Total [NSOYNNN
Biomaterials [IIINNEEOENN 1,1%
Bioenergy NS

Water Systems [INENNGERGINNN " 33.3%

50,0%

42,9%

Forestry and natural habitats SO0 50,0%
Food and Agriculture 297N 57,1%
0% 20% 40% 60% 80% 100%

North-East RBP m Adopters m Non-adopters

Total |NEZGYANNN 15.4%
Biomaterials 000D %
Bioenergy |INIO00YSNINGID %
Water Systems IS0 25,0%
Forestry and natural habitats NS00 20,0%
Food and Agriculture SN 15,9%
40% 80% 100%
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South-West RBP m Adopters

Total NNSSEV

Biomaterials 000G %
Bioenergy [INGO27N 30.8%

Water Systems [N 0007Ne0%

Non-adopters

40,2%

Forestry and natural habitatsNS2SZN 45,5%
Food and Agriculture IIINSO0ZNN 50,0%
0% 20% 40% 60% 80% 100%

North-West RBP m Adopters m Non-adopters

Total AN 25,6%
Biomaterials 000G %
Bioenergy ISR 16,7%
Water Systems [N 2, 5%
Forestry and natural habitats RSSO0 1, 1%
Food and Agriculture [INNGHZZN

40%

38,3%

0% 20% 60% 80% 100%

Non-adopters

Total NG 326%
Biomaterials [ IEEEESACYNSI 0%
Bioenergy IINNEGNGEEN 21,1%
Water Systems [INENEGSZEN 179%
Forestry and natural habitats /NG 32/1%

Food and Agriculture IININSSEGE

0%

40,6%

20% 40% 60% 80% 100%

According to the locadation (remoteness) of the endaser regions (North Macedonia is not included in the classifi-
cation of remoteness), aboumne-fifth of the regions were close to a city, afudir-fifths were remote. The propor-
tion of the endusers surveyed from remote regisiis very different in the NorthiVest region (almost 94%) (Table

9).
, o . . Region
End-users’ localization in categories of NUTS-3 regions North-West South-West North-East South-East* Total
Regions, close to a city N > 21 28 23 /7
% 6.1% 20.6% 22.8% 28.0% 19.8%
Remote regions N 77 81 95 59 312
% 93.9% 79.4% 77.2% 72.0% 80.2%

* Without North Macedonia whose NUTS regions are not classified by remoteness.

Note: For the survey, endsers were selected from rural areas located in four categories of #8Wddgtons such as “predominantly rural
regions, close to a city” and “predominantly rural, remote regions”, as well as “intermediate regions, close to a city” and “intermediate

remote regions”.
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3.1.2 Characteristics of the experts

Project partners in four regional RBPs conducted expert surveys based on the agreed methodology provided in the
previous chapdr. The experts represented all the RBP regions and provided explicit opinions due to their experi-
ence in the field.

As a result, most experts were representers of food and agriculture and forestry and natural habitats bioeconomy
themes. All regions of sueying were well covered. The number of experts by age varied slightly in three age groups
(see Table @) according to the analysed data, but one group of age was most exhibiigltly less than ha(fL9)

werein the 40-49age group.

Age Region Total
North-West South-West North-East South-East
25-39 N 1 2 1 5 9 19.6%
40-49 N 4 3 5 7 19 41.3%
50-59 N 2 2 3 - 7 15.2%
60-74 N 4 3 1 3 11 23.9%
Total N 11 10 10 15 46 100%

The percentage of tnexperts surveyed according to their education was highest with a Ph.D. dagyeed two
thirds of the 46 expertgTablell). A similar structure of experts by education inratjional RBPs.

Education Region Total
North-West South-West North-East South-East
Bachelor N - 1 - 1 2 4.3%
Master N 4 3 3 3 13 28.3%
Doctorate N 7 6 7 11 31 67.4%
Total N 11 10 10 15 46 100%

Around twothirds of the experts represented the research field as their main activity. This tendency was recog-
nisable in all RBPs. Policymakers and advisers wpresenting 1lexperts (accordingly.8% and 134%) [able

12). The smallest number was the experts as develop&304% of all the experts.

Occupation and field of expertise Region Total
North-West South-West North-East South-East
Practical activity N 1 2 2 1 6 13.0%
Research N 6 5 7 11 29 63.0%
Policy maker N 2 - 1 4 8.7%
IAdviser N 2 3 - 2 7 15.2%
Total N 11 10 10 15 46 100%
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3.2 Survey results analysis and interpretation

3.2.1 Bio-based solutions in rural areas

About two-thirds of the adopters surveyed adopt Bimsed productsand/or bio-based processeslmost half of
them adopts bio-based technologies, andnly very few percentof the adopters surveyed adopt other bibmsed
solutions. Almost twehirds of the nonadopters surveyed said that they would apply -b#sed productmore
than half of the noradopterschose biebased technologyandless than halfaid that they would apply bibased

process (Fig. 5).

NONADOPTERSIF95): Which category of bibased so-

ADOPTERS+RB1) What type of biebased solutions are
lution would you apply?

you adoptin®

Bio-based solutions: | Bio-based solutions: |

34% 66% Bio-based product 35% 65%

53%
38%

Bio-based product
58%

46%

42%
54%

A7% Bio-based technology

62%

Bio-based technology

Bio-based process Bio-based process

Other bio-based solutions96% 4% Other bio-based solutiong 009 0%

100% 75% 50% 25% 0% 25% 50% 75% 100% 100% 75% 50% 25% 0% 25% 50% 75% 100%

Note: Bio-based product refers to products wholly or partly derived from biomass, such as plaets, or animals (the biomass can have undergone physical,
chemical, or biological treatmentBjo-based technology focuses on bidased technological applications during degradation eptnducts, waste, residues
and production of valuable products onergy from renewable resource; aBib-based process mears switching to using biological resources and biological

processing methods in a sustainable way).

Across regional RBPs, there is a statistically significant difference between how the adopteyedumswered
this question (Fig. 6). The highest percentage ofaised products is adopted in the Noftiest RBP8(out of 10,

while the lowest percentagein the SouthiWest RBPapout halj. The highest percentage of Himsed technologies
is adoptal in the SoutkEast RBRvhile the lowest percentagein the NorthEast RBP. The highest percentage of
other bio-based solutions is adopted in the Sothst RBRvhile the lowest percentagein the NorthEast RBP.

What type of biebased solutionsire you adopting?

Bio-based product** : | Bio-based technology* : |

South-East RBP 43% 57% South-East RBP 41% 59%
North-East RBP 32% 68% North-East RBP 66% 34%
South-West RBP  46% 54% South-West RBP  51% 49%
North-West RBP 18% 82% North-West RBP 43% 57%

100% 75% 50% 25% 0% 25% 50% 75% 100% 100% 75% 50% 25% 0% 25% 50% 75% 100%

Other biebased solutions**:

South-East RBP = 90.7% 9.3%
North-East RBP 99.0% 1.0%
South-West RBP = 95.1% 4.9%

North-West RBP = 98.4% 1.6%

100% 75% 50%

25% 0% 25% 50% 75% 100%

*** Significant at p<0.01; ** gnificant at p<0.05.
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At the bioeconomy theme level, there are statisticalignificant differences between how the adopters surveyed
specified thechoice of bigbased product and bibased technology (Fig. Almost 9% of the adopters surveyed
in biomaterials, while onlglightly more than haléf the adopters surveyed in forestry and natural habitats adopt
bio-based products. In terms of blmasedtechnology about threequartersof the adopters surveyed in bioenergy,
while onlyaboutathird of the adopters surveyed in water systems adopt it.

What type of biebased solutionsire you adopting?

Bio-based product**: | Bio-based technology* :
Biomaterials 13% 88% Biomaterials 34% 66%
Bioenergy 30% 70% Bioenergy 27% 73%
Water Systems 39% 61% Water Systems70% 30%
Forestry and natural habitats  47% 53% Forestry and natural habitats 49% 51%
Food and Agriculture 34% 66% Food and Agriculture 61% 39%
100% 75% 50% 25% 0% 25% 50% 75% 100% 100% 75% 50% 25% 0% 25% 50% 75% 100%

*** Significant at p<0.01; ** significant at p<0.05.

Statistically significant differences between how the adopters surveyed indicated the choicebafSieid product
and bicbased technology are identified by education level, lédgah of farm/enterprise, remoteness of regions,
or size of farm/enterprise (Fig. 8)wo-thirds of the adopters who have advanced or intermediate education adopt
bio-based product, whereas onabout onefifth of the adopters who have a basic educatioreleadopt biebased
product. Statistically significant differences in the opinions of the adopters surveyed are also identified according
to the legal form of farm/enterpriseslightly more than halbf legal entities surveyed arabout one thirdof natural
persons surveyed adopt blmased technology. By remoteness of regiaaisout two-thirds of the adopters sur-
veyed from rural areas close to a city, andre than halfof the adopters surveyed from remote rural areas adopt
bio-based product. There are statiically significant differences in the opinions of the adopters according to the
size of the farm/enterprisemore than halbf small and mediunsized farms/enterpriseandless than halbf micro
farms/enterprisesadopt biocbased technology.

What type of biebased solutiongreyou adopting

Bio-based product* : | Bio-based technolog *:
Advanced education level 32% 68% . 0 o

Intermediate education level 35% 65% Legal entity 46% 54%

Basic education leve8% 22% Natural person | 65% 35%

100%75% 50% 25% 0% 25% 50% 75% 100% 100% 75% 50% 25% 0% 25% 50% 75% 100%

Bio-based product: | Biobased technology :

Rural areas close to a city 30% 70% 10-249 persons employed 43% 57%
Remote rural areas 43% 57% < 10 persons employed 57% 43%
100% 75% 50% 25% 0% 25% 50% 75% 100% 100% 75% 50% 25% 0% 25% 50% 75% 100%

*** Significant at p<0.01; ** signifent at p<0.05; * significant at p<0.1.

Adopters wee also asked what is the scale at which the-ilsed solution operatesdbout two-thirds of the
adopters surveyed said that the biomsed solution operates at a farm/enterprise scé@lbouta thirdchose specific
industry in rural areas and community lévehereas onlynein sevenchose village scale (Fig. 9). There is a statis-
tically significant difference between how the adopters answered the question across RBPs. The scale at which th
bio-based solution operates is very splor instance44-91% ofthe adopters said that the bibased solutions
operate at farm/enterprise scale-33% at village scale, 48% at community scale, 3% at specific industry in
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rural areas scale. The ultimate singularity is the N&#st RBP, where even 91% of thepdos surveyed said that
bio-based solutions operate at farm/enterprise scale.

There is a statistically significant difference in the results of the adopters’ answers to this question according to the
legal form of the farm/enterpriseAlmost twothirds of legal entities andixseventhsof natural persons said that
the bio-based solution operates at farm/enterprise scale, wheragagutonethird of legal entities an@ne sixthof
natural persons stated that the bioased solution operates at specific inthysin rural areas scale.

A statistically significant difference in the results of the adopters’ answers to this question is also found according

to the localisation (remoteness) of the ender regions. 16% of the adopters surveyed from rural areas tose
city and 4% of the adopters surveyed from remote rural areas said that thledsied solution operates at village
scale.

What is the scale at which the bio-based solution operates?

Farm/enterprises 30% 70%
Specific industry in rural areas 2% 28%
Community 73% 27%
village 86% 14%

100% 75% 50% 25% 0% 25% 50% 75% 100%

Farm/enterprise ***: Village*: |

South-East RBP
Morth-East RBP
South-West REP

42%

56%

9%

58%
91%

44%

South-East RBP 89%
Morth-East RBP 88%
South-West RBP 92%
MNorth-West RBP 77%

11%
13%
8%
23%

MNorth-West RBP 28% 72%

Community ***: Specificindustry in rural areas **:

South-East RBP  84% 16% South-EastRBP  75% 25%
Morth-East RBP 75% 25% Morth-East RBP  82% 18%
South-west RBP  80% 20% South-West REP 62% 38%
MNorth-West RBP 52% 48% MNorth-West RBP 62% 38%

Farm/enterprise ***: Specificindustry inrural areas **=:

Legal entity 38% 62% Legal entity = 65% 35%
Natural person 15% 85% Natural person g4% 16%
Village **:
Rural areas closeto acity  gas% 16%
Remote ruralareas 96% 4%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

Adopters were asked about their engagement with the listed stakeholders to understand if and how tHzasbib
solution could become more sustainable, applicable, replicable, etc. 240 out of 281 exlomtated that they
had engagement with the stakeholders (Fig. 10). The largest proportiore(than half of the adopterghat en-
gage with stakeholderdo so with customers, suppliers, researchers, and external advisors.

Across RBPs, there is a statelly significant difference between how the adopters surveyed responded to this

question(Fig. 11). Compared to the other RBPs, the N&dist RBP had the highest level of engagement with
stakeholders, such as customers, suppliers, researchers, extvglos, associations, and own employebg{
tween half and threequartersof the adopters). The Soutfast RBP’s adopters surveyed (who engage with stake-
holders) were most engaged with researchar®(e than half, from the NorthEast RBPown employeegthree-
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quarters, from the SouthVest RBPR external advisorsnfore than half, from the NorthWest RBR researchers
(more than half.

Have you had any engagement with any of the following stakeholders to understand if and how your bio-based
solution could become more sustainable (regenerative, inclusive, circular), applicable, replicable, etc.?

I
Customers 48% 52%

Suppliers 16% 54%
Researchers 41% 59%
External advisors 42% 58%
Authority of legislator 66% 34%
Associations 61% 39%
Thematic networks  77% 23%
Public entities 68% 32%
Own employees 55% 45%
Other 88% 12%

100% 75% 50% 25% 0% 25% 50% 75% 100%

Have you had any engagement with any of the following stakeholders to understand if and how your bio-based solution could become more
sustainable {regenerative, inclusive, circular), applicable, replicable, etc.?

Customers ***: | Suppliers ***: |

South-East RBP 50% 50% South-East RBP  64% 36%
North-East RBP 35% 65% North-East RBP 34% 66%
South-West RBP 60% 40% South-West RBP 53% 47%
North-West RBP ~ 63% 37% North-West RBP 46% 54%
Researchers **: | External advisors **: |
South-East RBP 46% 54% South-East RBP 52% 48%
North-East RBP 30% 70% North-East RBP 29% 71%
South-West RBP 55% 45% South-West RBP 47% 53%
North-West RBP 43% 57% North-West RBP 52% 48%
Associations **: | Own employees ***: = |
South-East RBP  66% 34% South-East RBP 76% 24%
North-East RBP 51% 49% North-East RBP 25% 75%
South-West RBP  62% 38% South-West RBP 79% 21%
North-West RBP 76% 24% North-West RBP  72% 28%
Customers ***; | YES Researchers ***: | YES
Rural areas close to a city 45% 55% Rural areas close to a city 35% 65%
Remote rural areas 66% 34% Remote rural areas 57% 43%
Authority of legislator ***: | YES Own employees **: | YES
Rural areas close to a city 63% 37% Rural areas close to a city 52% 48%
Remote rural areas 83% 17% Remote ruralareas  70% 30%
Other *: | YES
Rural areas closeto a city 89% 11%
Remote ruralareas  79% 21%

*** Significantat p<0.01** significant at p<0.05; * significant at p<0.1.
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A statistically significant difference in the results of the adopters’ answers to this question is also found according

to the localisation (remoteness) of the etder regions. Compared to remote rural areas, the adopters surveyed
from rural areas close to a city had more engagement with customers, researchers, authority of legislator, and own
employeeq37-65% of the adopters from rural areas close to a city v43% of the adopters surveyed from remote

rural areas). However, adopters from remote rural areas had more engagement with other stakeholders (not listed
in the question) than adopters from rurareas close to a cityifth andtenth, respectively).

There are statistically significant differences in how the-aedrs surveyed with different soetemographic and
business structure characteristics answered the question about the engagementtak#helders(Fig. 12). Legal
entities are more engaged with customers, suppliers, researchers, thematic networks, and own employees than
natural persons. The exception is other stakeholdeaitural personsglmostafifth) are more engaged with them
thanlegal entities & tenth).

Have you had any engagement with any of the following stakeholders to understand if and how your bio-based solution could become more
sustainable {regenerative, inclusive, circular), applicable, replicable, etc.?

Customers *: | Suppliers **:
Legal entity 44% 56% Legal entity 41% 55%
Natural person 56% 44% Natural person 55% 45%

Researchers **:

Legal entity 36% 64%
Natural person 49% 51%

Own employees ***:

Legal entity 47% 53%
MNatural person  69% 31%

Associations *:

More than 20 years of experience 52% 48%
16 -20 years of experience 63% 37%
11-15 years of experience 51% 49%
5-10 years of experience  74% 26%
Less than 5 years of experience  69% 31%

Customers **:

Advanced education level 44% 56%
Intermediate education level 60% 40%
Basic education level 1p0ss 0%
Suppliers *: |
10-249 persons employed 38% 62%
< 10 persons employed 50% 50%

10-249 persons employed

Thematicnetworks **:

Legal entity  72%
Natural person 85%

Other*:

Legal entity  90%
MNatural person  82%

Own employees ***:

More than 20 years of experience 52%
16 -20 years of experience 52%
11-15 years of experience 33%

5-10 years of experience 64%
Less than 5 years of experience  71%

Researchers ***:

Advanced education level 34%
Intermediate education level 60%
Basic education level 1ppes

Associations *:

10-249 persons employed  69%

< 10 persons employed 57%
Own employees **: |
45% 55%
60% 40%

< 10 persons employed

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

28%
15%

10%
18%

48%
48%
67%
36%
29%

66%
40%

0%

31%
43%

Farms/enterprise®ver tenyears of experience are the most engaged with associations and own empldyees
interesting finding is that the adopters surveyed with a basiacation level had not engaged with customers and
researchers at all. In the samein, the endusers surveyed with advanced education level are the most engaged

with customers and researchers
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At the size of the farm/enterprise leved)most twothirds of the small and mediursized farms/enterprisesur-
veyedthat engage with stakeholdsrhalf of the micro farms/enterprisesengage with supplierslightly more than
half engage witttheir own employeesléss than halbf the micro farms/enterprises while a higher percentage of
the small and mediursized farms/enterprisegngage with asociations glightly less than hglfthan the micro
farms/enterpriseqone third).

The experts also have been asked for their opinion on which type of stakeholders could influenescatlaaito-
ducers to convert to bidased production/processingiccordig to the experts, several types of stakeholders can
play a significant role in influencing smsdlale producers to convert to blmased production and processing in

rural regions. Cooperatives/producer organisations could initiate the implementatiamo¥ations through coop-
eration. Scientists/scientific institutions would help to create new or adapt already innovative production and pro-
cessing technologies, new products, or update part of the production processes. Branch business associations cou
represent the interests of small producers, seeking financial andfimamcial support from the authorities. Some
experts say that the biggest impact could be on local governments at the level of deuisikans, to develop busi-

ness in rural areas as welbr@umers and biomass providers are very important. Demand and realisation are the
key spheres influencing the process of conversion. Additionally, EU, national, regional, local government institutions
can be active stakeholders as well as cooperativeg@tiral/technical advisors, other producers/processors, uni-
versities/research organisations could be active in the field.

These stakeholders can provide support, resources, expertise, and incentives that encourage producers to adop
more sustainable andnvironmentally friendly practices. Here are some key types of stakeholders: Government
Agencies and Policy Makers, Industry Associations and Clusters, Specialised Research and Academic Institutio
Financial Institutions and Investors, NGovernmental @janisations (NGOs), Local Communities and Consumers
as well as Suppliers and Distributors, Chambers of Commerce and Business Networks, Local and Regional Authc
ties, Innovation Hubs, and Incubators, etc.

Moreover, society should focus on promotiagd fecilitating increase@ngagement between adopters and stake-
holders, particularly in regions with lower engagement, to enhance the sustainability, applicability, and replicability
of bio-based solutions. It is essential to foster collaboration and partnprafmong government agencies, industry
associations, research institutions, financial entities, NGOs, local communities, and other stakeholders to provide
comprehensive support, resources, and incentives for satalle producers in rural regions to transit towards
bio-based production, thereby promoting sustainability and innovation in these areas.

We asked the adopters to answer the question about the relevance of their innovative product/production process
for society after 2030 (Fig. 13).

My innovative product/production process will continue to be relevant for society after 2030.

No | I

Total 5.0%
Legal form: Legal entity ok 5.5%
Legal form: Natural persor 4.0%
South-East RB 1.8%
North-East RBF L, 3.8%

South-West RBF 14.8%
North-West RBR. 0.0%

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

In total, 94% of the adopters surveyed think that thieinovative product/production process will be relevant for
society after 2030. There is a statistically significant difference between the opinions of the adopters surveyed
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according to the legal form of the farm/enterprise: about 95% of legal entitiewenesl “yes” and about 5% were
unsure, whereas 93% of natural persons answered “yes”, 3% answered “no” and 4% were unsure about the rele-
vance of their innovative product/production process for society after 2030.

There is also a statistically significaiffetence between the opinions of the adopters surveyed across different
RBPs. In the Soutllvest RBP, the lowest percentage {sevenths) of the adopters surveyed think that their inno-
vative product/production process will be relevant for society afteB@0and around onseventh of the adopters
surveyed in this RBP are not sure about the relevance of their product/production process for society after 2030.
In the SouthEast, NorthREast, and NorttWest RBPs, more than 90% of the adopters surveyed thaktiieir in-
novative product/production process will be relevant for society after 2030.

3.2.2 Incentives, barriers and driving factors to adopt bio-based solutions
3.2.2.1 Incentives to become adopters of bio-based solutions

When asked adopters about the kinds of intiees to become adopters, the largest proportidwg-thirds) of the
adopters surveyed chose economic benefit (Fig. 14). The second most frequeigtiyl( more than halbf re-
sponses) chosen answer was enhanced product performance and/or functionalitie

What kind of incentives led you to become an adopter?

Economic benefit 35% 65%

Enhanced product performance and/or functionalities 45% 55%

Demand, public perceptions, and consumer behavior on ‘bio-based’ alternatives

0, 0,
and megatrends 48% 52%

Easy replicable good practice 51% 49%

Government subsidies and/or other support schemes 63% 37%

Competition with successful brand owners’ companies that are already

0, 0,
investing in biebased alternatives 4% 26%

Positive legislative framework to switch to bio-based solition  74% 26%

Other 78% 22%

100% 75% 50% 25% 0% 25% 50% 75% 100%

The responses of the adopters surveyed to the question about the incentives that led them to becomeradopte
differed statistically significantly between the RBPs (Fig. 15). According to the answers to this question, the North
East RBP is very different from the other RBPs. In thisaRBRd severeighthsof the adopters surveyed (485%

of the responses ithe other RBPSs) said that easily replicable good practice is the incentive that led them to become
adopters 4 out of 10adopters surveyed (186% of the responses in the other RBPs) said that a positive framework
to switch to biebased solution is the imntive that led them to become adopterslightly more than half24-37%

in the other RBPSs) selected government subsidies and/or other support scharoeadfive-seventhg43-55% in

the other RBPs) chose enhanced product performance and/or functiorsasitightly less than ha(fL1-20%in the

other RBP)sselected competition with successful brand owners’ companies, and almost 906 (4165% in the other
RBPs) selected economic benefit.
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What kind of incentives led you to become an adopter?

Positive legislative framework to switch to bio-based solition™**:
Easy replicablegood practice: ***: |

Total 35% 65% Total 74% 26%
South-East RBP 44% 56% South-East RBP 84% 16%
Morth-East RBP 12% 88% Morth-East RBP 61% 39%

South-West RBP 41% 59% South-West RBP 84% 16%
MNorth-West RBP 59% 41% MNorth-West RBP  80% 20%
Government subsidies and/or other support schemes***: Enhanced product performance and/or functionalities*** :
| |

Total 63% 37% Total 45% 55%
South-East RBP  76% 24% South-East RBP 47% 53%
Morth-East RBP 45% 55% Morth-East RBP 31% 69%

South-West REP  70% 30% South-West RBP 54% 46%
MNorth-West RBP  74% 26% MNorth-West RBP 57% 43%

Competition with successful brand owners’ companies thatare already

investing in bio-based alternatives ***: | Economicbenefit *** :
South-East RBP 80% 20% Total 35% 65%
North-East RBP 55% 45% South-East RBP a4% S
Yoo North-East RBP 12% 88%
South-West RBP 11% South-West RBP 1154 S
North-West RBP  85% 15% North-West RBP 59% 1%

*** Significant at p<0.01.

The incentives that led endsers to become adopters of blmsed solutions also differed statistically significantly
according to the business structural chateristics and remoteness of rural areas (Fig. 16). The answers to this
question are very split by educatierabout 6 out of 10adopters surveyed with 215 and more than 20 years of
experiencesaidthat easy replicable practide an incentive to becoman adopter, between 4¥3% of the adopters
surveyed with different years of experiensaid that enhanced product performance and/or functionalities is an
incentive. In terms of demand, public perceptions, and consumer behaviotibiorbased alternatives mega-
trends, betwean 53% and 6% of the adopters surveyed said that this is an incentive. However, the exception is the
adopters surveyed with-80 years of experienceonlyaround a thirdof them said that this is an incentive. In terms

of economic benfit, around three quarter®f the adopters surveyed with more than 11 years of experience said
that this is an incentive to become an adopter, while aaibyput halfof the adopters surveyed with less than 11
years of experience said this is an incentive.

According to the size of the farm/enterprisghout one thirdof the small and mediursized farms/enterpriseand
about one fourthof the micro farms/enterprises chosmmpetition with successful brand owners’ companies that
are already investing in bibased alternativesas an incentive to become an adopter. In comparisoound three
quartersof the small and mediunsized farms/enterpriseandaround threefifths of the micro farms/enterprises
choseeconomic benefibs an incentive to become an adopter.

At the bioeconomy theme level, there is also a statistically significant difference in the responses of the adopters.
The largest proportion of the adopters surveyed from forestry and natural habitats, and food and agriculture said
that easy replicable gogaractice §lightly more than hajfand positive legislative framework to switch to ‘nased
solution @third) are incentives to become an adopter. When it comes to economic benefit, the answers are more
split—about 4 out of 1Gdopters surveyed fromibmaterials/bicbased products anél out of 10 adopters surveyed

from bioenergy chose economic benefit as an incentive to become an adopter.
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Government subsidies and/or other support schemes are an incentive to become an adopéethiat of the
adopterssurveyed from rural areas close to a city andHalf of the adopters surveyed from remote rural areas.

What kind of incentives led you to become an adopter?

Easy replicablegood practice™**: |

More than 20 years of experience 41% 59%
16 -20 years of experience  67% 33%
11-15 years of experience 40% 60%
5-10 years of experience 60% 40%
Less than 5 years of experience 60% 40%

Demand, public perceptions, and consumer behavior on ‘bio-based’
alternatives and megatrends™®: |

More than 20 years of experience 47% 53%
16 -20 years of experience 33% 67%
11-15 years of experience 47% 53%
5-10 years of experience 64% 36%
Less than 5 years of experience 42% 58%

Competition with successful brand owners’ companies thatare already
investing in bio-based alternatives™*: |

10-249 persons employed  65% 35%
< 10 persons employed 77% 23%

Easy replicablegood practice **:

Biomaterials/Bio-based products  72% 28%
Bioenergy 63% 37%
Water Systems 48% 52%
Forestry and natural habitats 46% 54%
Food and Agriculture 46% 54%

Economicbenefit ***:

Biomaterials/Bio-based products 63% 37%
Bioenergy 20% 80%
Water Systems 57% 43%
Forestry and natural habitats 23% 77%
Food and Agriculture 33% 67%

Enhanced product performance and/or functionalities*:

More than 20 years of experience 43% 57%
16 -20 years of experience 27% 73%
11-15 years of experience 42% 58%
5-10 years of experience 59% 41%
Less than 5 years of experience 46% 54%

Economicbenefit***:

More than 20 years of experience 30% 70%
16 -20 years of experience 20% BO%
11-15 years of experience 20% BO%
5-10 years of experience 47% 53%
Less than 5 years of experience 54% 46%

Economic benefit*: |

10-249 persons employed 27% 73%
< 10 persons employed 38% 62%

Positive legislative framework to switch to bio-based solution *:

Biomaterials/Bio-based products g1% 9%
Bioenergy 80% 20%
Water Systems 83% 17%
Forestry and natural habitats  70% 30%
Food and Agriculture  70% 30%

Government subsidies and/or other support schemes **:

Ruralareasclosetoacity = 65% 35%

Remote rural areas 49% 51%

*** Significant at p<0.01; ** significanttgp<0.05; * significant at p<0.1.

According to the expert’s survey results, promoting the circular bioeconomy and innovative bio-based solutions in

rural areas requires a ufti-faceted approach that goes beyond economic incentives. A range eécmmomic
incentives can play a crucial role in promoting the development and application of circular bioeconomy and inno-
vative biebased solutions in rural areas. According to thpexts, these incentives help create an enabling envi-
ronment that encourages stakeholders to adopt sustainable practices and technologies.

The summary of expert’s survey results has highlighted similarities between the different RBP, and the incentives
needed to foster the development and application of circular bioeconomy and innovativbdsied solutions in
rural areas. Despite the regional differences, all those incentives can be grouped to:

— Capacity building, education, and training. According to the xperts, education or technical expertise is needed
for the possibilities offered by the rural bioeconomy. In particular, education and support are needed for small
and mediumsized enterprises, which have the greatest potential to be the drivers of thexegses, which,
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with the processing of waste and4pyoducts from agriculture and forestry, regardless of the production of bio
fuel or in other types of useful products, could profit significantly. Therefore, providing training programs for
rural residens in bicbased industries can enhance local capabilities and employment opportunities, and in-
crease the competitiveness of rural areas. Also, it has been highlighted thatgpeer learning and demon-
stration of good practices are great incentives theg easy to accept and adopt.

— Collaborating and Networking. Crossknowledge transfer between business sectors, Governmental bodies,
NGOs, research and education institutions, pilot projects and initiatives at all levels, including public awareness
campaigs can inform rural communities about the benefits of-based solutions and the circular bioeconomy.
According to the experts, there will have to be incentives for the capitalisation of small producers and SMEs.
Moreover, it is necessary to have inceesvfor collaboration and union between the different producers in
order to have an efficient approach to the use of these bioeconomy practices. It has been highlighted, (especially
in SW RBP), that greater and more intimate interaction with the populatidmaral regions, may strengthen
that comprehension. Therefore, the incentives may be communication activities or even visits to locations/pilots
with similar problems but that have already introduced and successfully adopted innovatikad®d solutios.

— Financial incentives. Experts’ survey results have demonstrated the important of grants and subsidies to support
research, development, and implementation of circular bioeconomy projects and-soadd! biebased business
in rural areas. Also, there@needed coherent strategies to overcome the lack of financial resources, developing
and/or marking the adequate technology available locally, supporting the-tmban cooperation etc.

— Regulatory and Policy Incentives. There is a viral opinion, that gemments can implement regulations that
reward businesses for adopting circular and-based practices, also by simplifying the permitting process for
bio-based projects can reduce administrative hurdles.

The experts agreed, that by combining these in&rs, governments, organisations, and communities can create

a supportive ecosystem that encourages the development and application of circular bioeconomy solutions in rural
areas. This approach should be tailored to the specific needs and challengeshakgion to maximise its effec-
tiveness.

Promoting the development and application of circular bioeconomy and innovativedsied solutions in European

rural areas is essential for sustainable and circular economic growth, environmental conservatlionracom-

munity resilience. Here are recommendations on key factors that can play a crucial role in achieving these goals
First of all conduct awareness campaigns and educational programs tailored to rural communities to build the skills
and knowledge eeded for biebased businesses and circular practices in rural areas, also to inform residents, farm-
ers, and entrepreneurs about the benefits and opportunities of circular bioeconomy arzhbéd solutions.

Moreover, it has been observed the need to dieyecollaborative platforms, research, and innovation hubs that
help to facilitate and transfer technology and knowledge from urban innovation centres to rural areas through
outreach programs, technology parks, and partnerships with research institutiab$acus on biebased technol-
ogies, sustainable agriculture, and circular economy practices.

Furthermore, it is essential to establish clear and supportive regulatory frameworks that encourage innovation and
circular practices, organic agriculture, andaagological approaches that contribute to circularity and socioeco-
nomic sustainability and reduce environmental impact. Those efforts should be focused on tailoring incentive pro-
grams to regional contexts, with a particular emphasis on the promotionsfye@plicable good practices, positive
frameworks for transitioning to bibased solutions, government subsidies and support schemes, enhanced prod-
uct performance, and economic benefits, as these were the most influential factors cited by adopterfythere
encouraging wider adoption and sustainability in rural regions.
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3.2.2.2 Barriers to the adoption of bio-based solutions

We asked endisers to identify the barriers their farm/enterprise has/must overcome to adopidaised solutions
(Fig. 17). Most endserssurveyed ihore than half agreed with the statement that lack of financial capital is a
barrier to adopting biebased solutions. The engsers surveyed showed the greatest disagreembass(than haf
with the statement that uncertainty about environmentbenefits is the barrier their farm/enterprise has/must
overcome to adopt bidased solutions.

Identify the barriers your farmjorganization have/must overcome to adopt bio-based solutions.

Strongly disagree | | | | Strongly agree
Legislative barriers  23.3% 31.5% ] 44.8%
Higher life-cycle costs to buyers [from purchase to disposal)  28.8% 29.0% [ | 422%
Incompatibility with existing processes or highreplacement costs  30.7% 29.0% - A03%
Feedstock or ingredient supply uncertainties  30.0% 30.0% 1 40.0%
Uncertainty around environmental benefits  43.0% 285% [ | 285%
Lack of clear guidelines or there is not a national bioeconomy strategy in adion  17.5% 27.6% I sag%
Insufficient consumer interests/awareness  29.0% 29.7% - 413%
Lack of partherships  27.3% 29 8% | 425%
Lack of financial capital  14.6% 24 9% _ 60.5%
Lack of knowledge  24.9% 22 B% | AT
Technical capadty  24.5% 233% D sam
100% 75% 50% 25% 0% 25% 50% 75% 100%

A statistically significant défence is found in how the enaisers from different RBPs responded to the question
about the barriers (Fig. 18). In the Sodghst RBP, the highest percentage of the-asdrs surveyedabout 6 out

of 10) agreed that lack of knowledge is the main barr@rdnd-users to adopt bidbased solutions, while the high-
est percentage of the endsers surveyed in this region disagreadqut 4 out of 10 that uncertainty around en-
vironmental benefits is a barrier to adopt bimsed solutions.

In comparison, the higkst percentagerfiore than half of the endusers surveyed agreed that lack of clear guide-
lines or there is not a national bioeconomy strategy in action is the main barrier to adoptiiadéa solutions,
andless than halbf the endusers surveyed disagged that uncertainty around environmental benefits is a barrier
for bio-based solutions in the NortBast RBP. In the SotMiiest RBPtwo-thirds of the endusers surveyed most
strongly agreed that lack of knowledge is a barrier to adoptingobiged solutns, whilehalf of responses repre-
sented disagreement that uncertainty around environmental benefits is a barrier to adoptifdgabaxl solutions.
Slightly more than haléf the endusers surveyed in the NodWest RBP agreed that legislative barriers iane
portant barriers to adopting bivased solutions anékss than halbf the endusers surveyed in this region disa-
greed that uncertainty around environmental benefits is the barrier to the adoption ebaged solutions.
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South-West REF
Mo rth-West REFP

South-East REP
Morth-East REF
South-west REF
Mo rth-West REP

South-E3st REF
Morth-East REF
South-West REF
Mo rth-West REFP

South-East REP
Morth-East REF
South-west REF
Mo rth-West REP

ldentify the barriers yvour farm/organization has/must overcome to adopt bio-based =olutions,

23.6%
31.7%
23.7%
15.8%

21.8%
33.3%

22 056

27.3%
32.5%
23.5%
24.4%

24 5%
34.2%
34.3%
20.7%

13.6%
19.5%
22 5%
13.4%

37.3%
44.7%
49.0%
40.2%

30.0%
29.3%
36.3%
26.8%

24 5%
30.1%
37.3%
22.0%

19.1%
25.2%
32.4%
14.6%

1008

Strongly disagree |

Technical capacity®

219%
22.8%
19.5%
30.5%

Lack of knowledge***

15.5%
28.5%
11.8%
37.8%

Lack of partnerships®*

327%
22.0%
26.5%
415%

Insuffident consumer interests awareness ===

28.2%
32.5%
15.7%
45.2%

Lack of clear guidelines or there isnot a national biceconomy strategy in action®*

29.1%
23.6%
16.7%
41.5%

Uneertainty around environmental benefits**

327%
317%
17.6%
318%

Incom patibility with existing processes or high replacement costs**

30.9%
26.8%:
19.6%
415%

Higher life-cycle costs to buyers (from purchase to disposal)***

39.1%
219%
23.5%
32.9%

Legislative barriers®=*

43.65%
30.9%
216%
30.55%

0
Uk

*** Significant at p<0.01; *significant at p<0.05; * significant at p<0.1.

| Strongly agree
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545%
455%
56.8%
537%

627%
332%
67.6%
402%

40.0%
45 55
50.0%
3415

47.3%
333%
50.0%
34.1%

573%
569%
57.8%
45.1%

300%
236%
334%
280%

39.1%
439%
44.1%
317%

364%

39.2%
45.1%

373%

At the bioeconomy theme level, a statistically significant difference is fouritimay the eneusers perceived lack

of knowledge as a barrier they have to overcome to adoptlaised solutions (Fig. 19). Across all bioeconomy
themes, the enelisers surveyed agreed (68%) that lack of knowledge is a barrier their farm/enterprise hasim
overcome to adopt bidased solutions. The only exception was for water systems waligily less than one third

of the endusers surveyed agreed astightly more than one thirdf the endusers surveyed disagreed that lack of
knowledge is a barrigo adopting biebased solutions.
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Identify the barriers your farm/arganization has/must overcome to adopt bio-based =olutions
Strongly disagree | | | | Strongly agree

Lack of knowledge®*

Biomaterials/Bio-based products 333% 212% I 45 5%
Bioenergy 18 4% 355% ] 421%
Water Systems 35 7% 35.7% | 28BE%
Forestry and natural habitats 26.2% 155% ] 58.3%
Food and Agriculture 23.1% 21.3% ] 556%

100% BO% 50% Ao 20M 0% 20% 0% 50% BO% 100%

** Significant at p<0.05.

A statistically significant difference between how adoptend aonadopters responded to the question about the
barriers to adopting bidased solutions is identified (Fig. 20). Technical capacity and legislative baaineost(

half of respondents there) were rated by the naclopters surveyed as highly importaparriers to overcome to
adopt biobased solutionsAbout 56 and 8% (the same percentage for two barriers) of the ramfopters sur-
veyed disagreed that uncertainty around environmental benefits and incompatibility with existing processes or high
replacement costs as well as feedstock or ingredient supply uncertainties, respectively, are the main barriers to
adopting biebased solutions. In comparison, lack of knowledge and technical capacity (perceived asaumlt by
70% and60% of respondents there, rpsctively) were identified as the main barriers to adopting-bésed solu-

tions by the adopters surveyedlmosta third and a fifth of the adopters surveyed disagreed that uncertainty
around environmental benefits and legislative barriers, respectivetytlee main barriers to adopting bisased
solutions.

Identify the barriers your farm/organization has/must overcome to adopt bio-based solutions,
strongly disagree | | | | strongly agree

Technical capacity®**

Non-adopters 37 4e 73.5% ] 49.1%
Adopters  12.4% 22.8% ] 58.8%
Lack of knowledge®**
Mon-adopters 31.0% 26056 L 43.0%
Adopters = 125% 16.2% I (13w
Insufficient consumer interests/awareness*
MNon-adopters 33 9% 7.8% ] 309.1%
Adopters  206% EER- I 45.6%
Uncartainty around environmental benefits®**
Non-adopters 49.1% I7.4% | 23 5%
Adopters  30.1% 30.9% ] 39.0%
Incom patibility with existing processes or high replacement costs®*
Mon-adopters 35 5% 28 1% | 36.3%
Adopters  206% 30,95 ] 48.5%
Higher life-cycle costs to buyers (from purchase to disposal)**
Non-adopters 33 35 25.6% I 34.3%
Adopters 139% 36.0% ] 41.1%
Legislative barriers®=*
Mon-sdopters g4 35 2705 ] 48.8%
Adopters  213% 36.8% ] 36.9%
Feedstock or ingredient supply uncertainties®**
Mon-adopters 35 5% 28 1% | 36.3%
Adopters 184% 33.8% I A47.8%
1008 BO% B0% 4% 20% 0% 20% 40% ED% BD% 1008

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

For severabf the barriers listed, there is a statistically significant difference between the perceptions of legal enti-

ties and natural persons (Fig. 21). The largest differences between the perceptions of barriers by legal entities an

natural persons were based dack of knowledge, partnerships, clear guidelines or the absence of a national
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bioeconomy strategy, uncertainty about environmental benefits, uncertainties about the supply of feedstock or
ingredient, incompatibility with existing processes or high regfaent costs, higher lifeycle costs to buyers, and
legislative barriersSlightly more than haléf legal entities agreed that the lack of clear guidelines or the absence
of a national bioeconomy strategy in action is an important barrier to adoptindpdsed solutions. In comparison,
slightly more than halbf natural persons agreed that lack of knowledge is an important barrier to adopting bio
based solutions.

Identify the barriers yvour farm/organization has/must overcome to adopt bio-based =olutions.

30.3%
17 6%

32.0%
210%

20.7%
13.1%

4B 5%
35.2%

349%
23 3%

IB6%
199%

349%
205%

349%
205%

e
Olve

Identify the barriers your farm/organization has/must overcome to adopt bio-based solutions.,

28 .55
33.8%

44.9%
33 8%

Strongly disagree | | | | Strongly agree

Lack of knowledge®*

21.2% ] 45.5%
25.0% | 57.4%
Lack of partnerships ==
24.4% I 436%
36.9% L] 421%
Lack of clear guidelines or thera isnot a national biceconomy strategy in adion®*
216% ] 57.7%
35.8% ] S11%
Uncertainty around environmental benefits**
27.0% I 24.5%
30.7% I 31.1%
Feedstock or ingredient supply uncertainties**
28.2% I 35.9%
324% ] 44.3%
Incompatibility with existing processes or high replacement costs**=
24.9% I 36.5%
34.6% I 45.5%
Higher life-cycle costs to buyers (from purchase to disposal )=
23.6% | 415%
36.3% I 43.2%
Legislative barriers®=
23.6% I 415%
36.3% L 43.2%
B0% 60% 40% 20% 0% 20% 40% 60%

*** Significant at p<0.01; ** significant at p<0.05.

Strongly disagree | | | | Strongly agree

Insufficient consumer interests/awareness®

Similarly, there are statistically significant differences in the perception of two of the barriers listed between the
endusers surveyed in rurakeas close to a city and remote rural areas (Fig.&¥)ut 4 out of 1Gend-users sur-
veyed inboth remote rural areasndrural areas close to a city considered insufficient consumer interests/aware-
ness as an important barrier to adopting Hased soltions. In the same vein,5% of the enelsers surveyed in

rural areas close to a city4% of respondents in remote rural areas) did not consider uncertainty around environ-
mental benefits to be an important barrier to adopting Hiased solutions.

327% L 38.8%
24.6% ] 41.6%
Uncertainty around environmental benefits**
314% L 3T7H
24.6% 41.6%
BO% B0% 40% 20% 0% 20% 40% B0%

** Significant at p<0.05; * significant at p<0.1.
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The development and adoption of blmsed solutions, while beneficialan also face several barriers that hinder
their widespread implementation. These barriers vary depending on the specific context for the region, but here

are some common challenges that, according to experts, adopters andduapters are facingTable 13

Barriers for adopters

Barriers for nonadopters

Lack of qualified personnel. According to the experts, the lack
qualified personnel can impede progress, and the lack of technics
pertise on value chain optimisation is a barrier to adoptinglimsed
solutions.

Lack of professional capacity. The lack of professional capaci
can have a significant impact on the adoption of-based solu-
tions in various ways. First, Bi@sed solutions often require sp¢
cialised technical knowledge insufficient pessional capacity
means there may not be individuals with the necessary expel
to develop, implement, and maintain these solutions effective

Complex policy regulations and inconsistent policies. According to
experts’ survey results, the complex policy regulations, ambiguou
standards, and inconsistent policies are creating uncertainty for 4
nesses, affecting decisianaking and hindering the development

bio-based solutions, as well as the limited access to financing (in
ing loans, grants, ahventure capital) is crucial for scaling up-b
based projects.

Insufficient of policy regulations. Experts have mentioned thg
there is still an absence of policy measures and funds to sup
and promote biebased solutions in rural areas.

Limited or restricted funding opportunities. A lack of available fund
ing options or stringent lending criteria can hinder development
forts. According to experts, developing innovative -based solu-
tions often involves risk and uncertainty, especially if the tetbn
gies are not welkestablished. This can deter investors and busineg
from pursuing these solutions. Financing, bureaucracy in adof
the transition, regulation (e.g., classification/declassification
waste), the interconnection between the ruradl@pter and R&D en
tities, product cost and price, market, etc.

Limited funding and investments. Adopters, noradopters may
face challenges in accessing funding and investment for trg
tioning to biobased solutions.

Knowledge gaps and accessibility to information. According to the
experts, there is a lack of information and poor availability of ini
mation about innovative and sustainable Hiased solutions. A larg
part of the information is available in English, which is also an ol
cle for part of he population. But there are more macro barriers f
successful bidnased solutions implementation, and they are relat
to lack of finance, not ensuring the profitability of implemented so
tions, lack of incentives for the development of bioactivitieskl of
infrastructure, lack of technical skills and knowledge, limited poss
ities of new products to market access, regulatory barriers, and
pendence on traditional practices. Addressing these barriers wil
quire a coordinated effort from all stakelders to create a support
ive environment for the development of bizased solutions.

Knowledge gaps. Limited understanding of bibased solutions,
their benefits, and potential applications. A lack of awareness
lead to reluctance to explore these altgtives. Moreover, the|
non-adopters may perceive bibased solutions as expensive
develop and implement, without a clear understanding of potg
tial longterm cost savings or benefits. Also, novel technolog
and processes, such as #iased solutionsgcome with inherent
risks and uncertainties. Nesdopters might be rislaverse and
hesitant to invest in unproven technologies. Nadopters have
a lack of knowledge, stereotypes, adherence to conventid
product production, too little understanding of ahges in the bi
oeconomy and product markets, lack of incentives and press
for governmental institutions.

Poor infrastructure. Limited infrastructure in rural areas can sign
cantly affect the adoption of bibased solutions in several way
First, irsufficient transportation infrastructure can make it challen
ing for rural communities to access the necessary feedstock mate
for bio-based solutions. Second, the absence of processing and
duction facilities for biebased solutions can be a majarber. Rural
areas may lack the necessary infrastructure for converting bion
into biofuels, biochemicals, or other products. Without access
these facilities, potential adopters have no means to convert raw
terials into usable bidased products, te.

Poor collaboration culture. A poor collaboration culture can have
significant negative impact on the adoption of #iased solutions. Ir]
a culture where collaboration is lacking, individuals and organisat
are less likely to share their knowlesigexpertise, and best practice
related to biebased solutions. This can result in a lack of awarer
and understanding of these technologies and their benefits. Collz
rative efforts often uncover synergies that can lead to more effici

and effective solutions. In the absence of collaboration, the

Lack of cooperation. Lack of cooperation with other farmers ar
producers, lack of contaetith other stakeholders in the regiong
affects the introduction of new solutions at the regional scale|
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synergies may go unnoticed, leading to missed opportunities for,
timising the adoption of bidased technologies.

Low technological level. Lack of access to mature technologies g Lack of know-how. There is lack of knodwow and technologies
the technical and engineering knelmow needed to optimise thg and lack of human resources with appropriate skills. Accordin
combination of technimgies. experts, noradopters need more information about developir
bio-based solutions, more coordinated effort between polig
makers, investors, and other stakeholders, and provided finar]
and technical support, creating market demand, and develoy
policy frameworks that support the circular bioeconomy.

Insufficient Investments in Research, technology, and infrastructure. | Lack of demonstrations. The good practice/ lighthouse examplq
Transitioning to bigbased solutions often requires significant inve| from outside one sector could provide ideaad possible solu/
ment in research, technology, equipment, and infrastructure, th tions to tackle the same challenges.

the High Initial Costs particularly challenging sreedlle producers
and SMEs with limited capital resources. Moreowsyeloping and
implementing biebased solutions may demand specialis
knowledge in biotechnology, process optimisation, and other te
nical areas.

To address the lack of professional capacity and promote the adoption dialsied solutions, several strategies

can be considered like training and education which are useful to equip individitblshe necessary skills and
knowledge related to bidhased technologies and practices, as technical assistance and mentoring tdualdivi

and organisations involved bio-based projects to ensure they have access to expert guidance. Moreover, invest-
ment in capacitybuilding initiatives, including professional development, certifications, and degree programs re-
lated to biobased techntogy and sustainability. The professional capacity can be increased when fostering collab-
oration and knowledgesharing networks among professionals in the-based industry, facilitating the exchange

of best practices/lighthouses and lessons learned.

To wnderstand the barriers Haepth, the experts have been asketiat their opinion is, does the membership with
small producer’s groups/ cooperatives, etc., helps better to overcome the challenges that adopters and non-
adopters of biebased solutions are faw.

According to the expert’s survey results, membership with small producer groups, cooperatives, and similar organ-

isations can indeed help both adopters and ramopters of biebased solutions overcome many of the challenges
they face. These groups offearious benefits that can facilitate the adoption and development oflizieed solu-

tions. Also, it could be a helpful strategy for adopters and-adapters of biebased solutions to overcome the
challenges they face. Following experts’ opinion, in North-West and Nath-East RBPs the cooperation could increase

the overall scale of production, which eliminates many problems, such as lack of funds for new solutions; the scale
of product supply to the market being too small; improved sales management, anatingrkexpansion of existing
markets and search for new markets; the load on new production equipment, etc.

Experts have given specific importance to to@perative or producer groups because their help for the members
with their products along the entirealue chain is even better when the cooperative is involved in the whole value
chain. According to the experts, it is mostly applicable for S&atst RBP. This is considered as awiumnsituation

where producers can organise and get a better price iefrtproduct allowing them to make investments in -bio
based solutions which in turn improve their production and allow them to get a higher price and has positive exter-
nalities for the environment.

Moreover, experts pointed out in the Soutest RBP, theote of associations and cooperatives is fundamental for
the adoption of these practices, due to what | mentioned earlier: increasing the knowledge available about these
practices through the technical body of these structures, and the increase in scafadkes these practices more
viable and profitable. We believe that these structures are fundamental and should be recommended and sup-
ported to promote good bioeconomy practices adapted to the reality of each one of its associates.
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Based on the response®im endusers regarding the barriers to adopting #iased solutions, it has been noticed

that a significant pecentage of enelisers identified “lack of financial capital” as a barrier (less than twethirds),
financial support programs and initiatives shabe developed to help alleviate this obstacle, making it more finan-
cially feasible for farms and enterprises to transition to-based solutions. Furthermore, recognising that e€nd
users generally disagree with “uncertainty about environmental benefits” as a significant barrietgss than hajf

efforts should be made to provide clear and accessible information regarding the environmental advantages of bio
based solutions, ensuring that potential adopters are swdthrmed about the positive impact of ssolutions on
sustainability and ecological wdilking.

Tailored strategies should be developed for different regions and bioeconomy themes to address specific barriers
identified in those contexts, whether it be a lack of knowledge, legislative hualiéschnical capacity. Addition-

ally, it is essential to distinguish between adopters and-adapters, as their perceptions of barriers differ signifi-
cantly. Noradopters may require more targeted support in terms of technical capacity and addressitatilegis
barriers, whereas adopters may benefit from enhanced knowledge and information dissemination abbasew
solutions.

By addressing these barriers and tailoring interventions to the needs of different groups, it is more likely that end
users in rual areas will be encouraged to adopt Hiased solutions, contributing to the growth and sustainability
of the bioeconomy in these regions.

3.2.2.3 Driving factors for the adoption of bio-based solutions

Endusers were asked to provide their opinion about theimdriving factors for the adoption of bibased solu-
tions (Fig. 23). The highest percentage of the-aedrs agreed that driving factors for the adoption of-based
solutions are longerm economic benefitsg out of 10the endusers surveyed agreed) @supplier/customer de-
mand @bout 7 out of 1G6nd-users surveyed agreed). In comparison, the highest percentage of thasamd dis-
agreed that driving factors for the adoption of Hiased solutions are peer/community pressuainfosta third of
the endusers surveyed disagreed) and regulatory framework/compliaaltedstafifth of the endusers surveyed
disagreed).

What are the main driving factors for adoption of bio-based solutions?

Strongly disagree

Competitiven 13.4% 23.7% 62.8%

Supporting a local/circular INOMYy 11.5% 24.7% 63.8%

Peer/community pressur 10.7% 26.9% A2.4%

hinical i i “_J\ 21.6% B7.4%

Being an innovator 19 9 26.1% B2.7%
Financial incent 14.2% 14.1%
Civersification of operation 14.1% 34.8%
Long-ter o mic benefi 5 53 13.9%
Ervironmental ns/benefits/welfar 743 22.1%
Regulatory framewaork/complian 18.29% 24.7%
feeting s inability targ 11.0% 25.7%

supplier/customer deman 7.9% 18.2% 73.9%

100% 75 50 25 0% 25 509 75 1009

A statistically significant difference between how the argkrs in different RBP answered the question about the
main drivers of biebased slutions adoption was identified (Fig. 24). In the Sekist RBP, the highest percentage
of the endusers surveyeds(xseventhd agreed that londerm economic benefits are an important driving factor
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for the adoption of bigbased solutions, while the ¢ginest percentage of the enalsers surveye@ out of 10)n this
region disagreed that peer/community pressure is a driving factor to adopbésed solutions.

The experts’ survey results complement end-users results. The experts agreed that thain driving factors of rural
smallscale producers, and SMEs to adopt and/or develogbbiged solutions in the SoutBast RBP are demand

and prices. Experts explained that if the prices of products are high enough to warrant investments and people car
see this 6r the long term then they will invest, adopt and develop-based solutions. Another driving factor is
knowledge and making sure that stakeholders know their options. Thirdly, environmental considerations are be-
coming a key driving factor in many sect@eth for producers and consumers) and this becomes a driving change.

The highest percentage of the adopters surveyed in the NBekt RBRsikseventts) and in the Soutiwest RBP
(four-fifths) agreed that longerm economic benefits are an important driving factor for-biased solutiongFig.
24).

According to the experts’ survey results, the main driving factors of rural small-scale producers, and 324 to adopt

and/or develop biebased solutions in the Ntir-East RBP are motivation and personal initiative of entrepreneurs,
financial support, informational support, qualified human resources. Very important remains the connection be-
tween creators of inavation as scientists and adopters as businesses. Competitiveness and production economics
are driving factors not only for big producers but especially for small ones. Costs of production (must be lower than
now compared with mass production), and coungégonomy level provide not only production opportunities but

also a demand. Higher income allows to select more expensive products, and searching for market opportunities
leads to new markets and new products.

In the same vein, with peer/community presswaie a driving factor to adopt bibased solutions most strmly
disagreed the adopters surveyed in the NeEhst RBRapout a fifth), the Southiwest RBPafound a quarted, and
the North-West RBPto-fifths). The exception is the adopters surveyed in l@th-West RBP that most strongly
agreed that meeting sustainability targets is the main driver for the adoption ebased solutionstiree quar-
ters).

The experts have highlighted that in the okVest RBP are regulations and costs as well as theadérfor bi-
obased solutions (products and services). Many governments provide incentives, subsidies, and grants to encoul
age the adoption of bidased solutions. These policies can offset the costs of transitioning to new technologies
and provide a compeiite edge to rural SMEs. Moreover, stricter environmental regulations and standards often
push businesses to find more sustainable alternativesbBs®d solutions, which are generally considered more
environmentally friendly, can help businesses meet climmge requirements.

Furthermore, experts have agreed that the demand for biobased solutions (products and services) is playing a ke
role in deciding on the adoption of blmased solutions. There is an increasing consumer demand fefrieadly

and susainable products. Bibased solutions cater to this demand, providing a marketing advantage for businesses
that emphasise their commitment to environmental responsibility.
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What are the main driving factors for adoption of bio-based solutions ?
Strongly disagree | | lam not sure | | Strongly agree

Supplier/customer demand®

South-East RBF  109% 14.6% | 74.5%
Morth-East REP  6.5% 19.5% | T4.0%
South-West RBF  9.8% 12.7% | 7758
MNorth-West RBF  3.7% 28.0% | 63.3%
Meeting sustainability targets**
South-East REF  B.2% 27.3% | E4.5%
Morth-Ezst REP 13.8% 30.1% | 56.1%
South-West RBP  17.6% 216% | £0.8%
North-West RBF ~ 2.4% 22.0% | 75.6%
Fepulatory framewaork/compliance®**
South-East RBP  20.9% 25.5% | 53.6%
Morth-EsstRBP  20.3% 32.6% I 47,13
South-\West REP 13.7% 20.6% | B5.7%
North-West REF  17.1% 17.0% ] 5.9
Erviranmental reasons/benefits/welfare**
South-East RBF 3.6% 14.5% I 317
MNorth-East RBP 13.086 22.8% ] B4.2%
South-West RBF  £9% 27.4% ] B5.7%
MNorth-West RBF 49% 24.4% | TOTH
Long-term economic benefits**
Sputh-East REP 553 815 I B5.4%
North-East REF 4.1% 10.5% I, 55.4%
South-West RBF ~ 4.9% 167% | 78.9%
Morth-West REF  9.8% 23.1% | E7.1%
Diversification of operations***
South-East RBP 10008 32.7% | 573%
Morth-East RBP | 10.6% 23.5% | E5.9%
Sputh-West RBP  16.7% 40.2% | | 43 1%
Morth-West RBF | 22.08 47 5% r— 305%
Financial incentive {subsidy/tax exemption)***
South-East REF  B2% 7.35% I | 84.5%
Meorth-East REF  12.2% 10.6% | 772
South-West RBP  15.7% 14.7% ] E3.6%
Morth-West RBF 23.2% 28.0% | 48 8%
Ecing an innovator®*
South-East RBF  9.1% 23.6% | 67.3%
Morth-East REP 10.6% 17.9% | 71.5%
South-West RBF  16.7% 36.2% | 47.1%
North-West RBP  3.5% 29.3% I B2.2%

Technical reazons (functionality/ efficiency/ recyclability / biodegradability)®*

Sputh-East RBF  7.3% 2039% 71.8%
Morth-East REP  6.5% 17.1% 1

South-West RBF  19.6% 25.5% 54 9%

Morth-West REF ~ 12.2% 24.4% £3.4%

Peer/community pressure® **

p

South-East RBP 40,95 19, 1% 4005
Morth-East REP 21 1% 20.4% 55 5%
South-West REP 23 5% 35.3% 417%
MNorth-West RBP 40,25 36.65 232%

Supporting a local/circular economy**

South-East RBP 10.0% 18.2% .| 7l.8%
North-East RBF  18.7% 211% | B60.2%
South-West RBF  B.8% 33.4% I 57.8%
MNorth-West RBF  £.1% 28.0% | 65.9%
Competitiveness®
Soputh-East RBF 13.6% 20.95% | 65.5%
Morth-East REP 1388 17.95% ] 6B3%
South-WestRBF  B.8% 26.55% ] 647%
North-West REP  18.3% 22,9 I 48.8%
100% 802 B0%% A% 205 0% 208 A% B34 B0 100%

*** Significant at p<0.01; * significant at p<0.05; * significant at p<0.1.
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Moreover, experts have highlighted the importance of the involvement of local communities and other stakehold-
ers through different communication messages ahdrmnels to transfer knowledge and to create a joint under-
standing of the opportunities for inclusive and sustainablelimsed solutions for the rural economy. Local com-
munities, stakeholders, and organisations. This engagement can foster a sense oftipvaatspride, leading to
more sustainable and socially inclusive development.

The expert survey results have demonstrated that the main driving factor is customers who are increasingly de-
manding sustainable products and a growing environmental awaremesagentrepreneurs to adopt circular and

bio-based solutions.

To investigate the differences in the perceptions of the main driving factothdaxdoption of biebased solutions,
we looked at them accaling to the endusers businesses’ structural characteristics and remoteness of rural areas

(Fig. 25).

What are the main driving factors for adoption of bio-based solutions?
Strangly disagree | | | | Strongly agree

Environmental reasons/benefits/welfare®*

Biomaterials/Bio-based products 2.0% 15.2% BN
Bioenergy 13.2% 42 1% ] 44 7%

Water Systems 3.6% 2B.6% | 67.85%

Forestry and natural habitss  11.9% 26.2% | Bl.9%
Food and Agriculture B.0%8 17.5% ] 76.5%

Being an innovator®**
Legslentity  13.3% 20.3% I B6.43%
Naturalperson  8.5% 24.1% S 57.4%
Technical reazons (functionality/ efficiency/ recyclability / biodegradability)**
Legal entity  13.7% 17 0% I £3.3%
Matural person  7.4% 27.8% | 54.8%
Competitiveness®
10-249 persons employed 8.5% 22.0% | 63.5%
< 10 persons employed 15.4% 24.4% ] 60.2%
Financial incentive (subsidy/tax exemption)®

More than 20 years 20.08 16.8% | 63.2%
16-20yesrs  11.1% 17.2% | 71.1%

11-1Gyears  5.8% 116% I 52 . G55

E-10vyears 13 8% 13 6% | 7205
LessthanGyears  11.9% .05 I 791%

MMeeting sustainability targets*
Non-adopters 36% 23.5% | B66.9%
Adoprers | 1408 30.1% ] 55.9%
Long-term economic benefits**
Non-adopters B.0% 117% I ——— =%
Adopters 51% la.4% I 755
Supporting a local foircular economy**
Non-adopters ~ 12.5% 22.1% | 545
Adoptars 963 0.1 I 80,35
Diversification of operations®
Rural areascloss to 3 ity 16.7% 34 3% I 49 05
Remote rural areas 6.5% 43.1% I 45.4%
1008 B0% B0% 40% 20% 0% 20% 40% B0% B 10085

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

In several of the driving factors listed, there were statistically significant differences in perception between end
users. At the bioeconomy theme levahout 8 out of 10end-users surveyed in biomaterials/blmased products
agreed that environmental reasons/benefits/welfare is a driving factor to adopbh&ed solutions, whereas only
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slightly less tha halfof the endusers surveyed in bioenergy agreed with that. An interesting finding is that4even
out of 10 end-users surveyed are unsure whether environmental reasons/benefits/welfare is a driving factor for
the adoption of biebased solutions.

Twaorthirds of legal entities andnore than halfof natural persons agreed that being an innovator is a drivingfact

for the adoption of biebased solutions, whereasfifth of legal entities anébouta third of natural persons were
unsure about that. A similar distribution of percentages was in terms of technical reasons. At the size of the
farm/enterprise levelslightly more than twethirds of the small and mediunsized farms/enterprisefless than
two-thirds of the micro farms/enterprisesagreed that competitiveness is a driver to adopt-based solutions,
slightly more tharafifth were unsure & fourth of the micro farms/enterprisel andless thanatenth (about 15%

of the micro farms/enterprisesdisagreed with that. In terms of experienedout 8 out of 1@nd-users surveyed

with 11-15 years of experience agreed that financial incentive is a driver to ddojased solutions.

Across adopters and nesdopters, statistically significant differences were found in perception between driving
factors to adopt biebased solutions that were based on meeting sustainability targets;tkenmg economic bene-
fits, andsupporting a local/circular economy. Both adopters and-adopters surveyedaround 8 out of 10jnost
strongly agreed that lorterm economic benefits are the main driver for the adoption of-based solutions.

At the remoteness of rural areas levelhigher percentage of the endsers surveyed from rural areas close to a
city (in comparison to the endsers surveyed from remote rural areas) both agresub(it hal) and disagreeddss
than a fifth) that diversification of operations is a driving factor the adoption of biebased solutions.

In several of the driving factors listed in this question, there were statistically significant differences in the end
users’ perception according to education level (Fig. 26).

What are the main driving factors for adaption of bio-based solutions?
| | | | Strongly agree

Supplier/customer demand®

Advanced educstion level g5 16.7% I 74.3%
Int=rmadizste education level  4.8% 18.3% I 7E.9%
Basiceducation level | 15.8% 42.1% | 42.1%
Long-term economic benefits*
Advanced education level | g8 119% I 5 1.3%
Intermedizte education level | 3.8% 13.3% T 79.9%
Basiceducation level | % ILE%H I 584%
Being an innovator® ™
Advanced educstion level | 9.5% 25.5% I 65.0%
Intermedizte education lavel | 13.5% 25.0% | B1.5%
Basiceducation level | 26.3% 421% | 3le%
Technical reasons (functionality/ efficiency/ recyclability / biodegradability)***
Advanced educstion level g 7% 18.4% I T24%
Intermedizte education level 14 4% 26.0% I 59.6%
Basiceducation level | 21.1% 47.4% I 315%
Peer/community pressure®
Advanced education level 31 g% 22 1% [ | 45.3%
Imtermediate education level 27 9% 40 4% [ 31.7%
Basic education level  31.68% 26.3% ] 42.1%
Campetitiveness

Advanced education level 11,95 21.8% I 55.3%
Intermediate education level  18.3% 7 .9% I 53 B%
Basic education level | 10.5% 31.6% | 57.9%

10088 80% B0% 408 20% 0% 20% 408 B0% B0% 10086

Significant at p<0.01; ** sigficant at p<0.05; * significant at p<0.1.

The greatest differences between the enders with different level of education perceptionsnedased on sup-
plier/customer demand, being an innovator, and technical reasons. Around three quarters of thesersd
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surveyed with intermediate or higher education level agreed that supplier/customer demand is a driving factor for
the adoption of biebased solutions, while only less than half of the ars#rs surveyed with basic education agreed
with this statement. Similarly, in comparison with the emskers surveyed who have a basic education level, a higher
percentage of the endisers surveyed with tarmediate or higher education agreed with loteym economic ben-

efits, being an innovator, and technical reasons as the main driving factors for the adoptiorbafskid solutions.

The lowest percentage of the endsers surveyed with intermediate eduaati agreed that peer/community pres-
sure (about a third) and competitiveness (slightly more than half) are the drivers-bfbid solutions.

Adopting and developing bibased solutions in each RBP requires a combination of technical, organisational, and
strategic capacities. According to experts’ survey results, these capacities enable businesses, communities, and in-
dividuals to navigate challenges and harness opportunities related tbdsied solutions. Following experts, com-
ments, here are somkey capadies that are particularly important or all the RBP regians

- Collaboration and Networking. Part of the existing problems, according to experts, could be solved by par-
ticipating in cooperation (marketing and advertising).

- Regulatory and Policy Knowledge. These capacities are crucial for the successful adoption and develop-
ment of biobased solutions in rural regions. Understanding and navigating the regulatory landscape and
policy framework can have a significant impact on the feasibility, implememntadiod sustainability of bio
based projects.

- Financial Management and Funding Access. Professionals with these capacities can identify and pursue
various funding opportunities, such as government grants, prigatdor investments, venture capital, and
philanthropic support. They can match funding sources with the specific needs of the innovations.

- Access to Resources and Infrastructure. These capacities help to assess the Access to a consistent and sus-
tainable Biomass Feedstock, land availability Wiscmaking it easier to establish biomass cultivation and
production facilities, also transport, energy infrastructure, etc.

- Appropriate education. To apply sustainable bioased solutions, appropriate education, economic
knowledge about business plarpsts, marketing are necessary.

Based on the endisers opinions, a specific recommendation is to prioritise strategies that highlighanigéerm
economic benefits and respond to supplier/customer demand when promotingpééed solutions in rural areas.
These factors are recognised as key drivers for adoption. Additionally, petgificommunity pressure and regula-
tory framework/compliance may not be the primary motivators, it’s important to consider them as complementary
elements in the adoption strategws they still hold significance for certain segments of the rural population.

Endusers indicated consumer/customer demand as one of the most significant factuesefore the endusers
were asked their opinion/experience what factors are the mainibesrtothe growth of customer demand for bio
based products (Fig. 27).

In your opinion/experience, what factors attee main barriers to growth of customeecthand for biebased products?

Strongly disagre¢ | | |

Too small market to cover demand if it grows faspe. 74 30.9% 42.4%
Too high price of bio-based products12.5% 16.3% 71.2%
Lack of customer knowledge on quality benefits of bio-base o
products 91.5% 20.9% 67.6%
Surplus of on-the-market products 41.9% 284% 30.7%
Uncertainty regarding sustainability of bio-based product42.9% 286% 28.5%

100% 80% 60% 40% 20% 0% 20% 40% 60% 80%  100%
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The endusers surveyed most strorygreed with the statements “too high price of bio-based products” (7 out of
10 endusers) and “lack of customer knowledge on quality benefits of bio-based products” (two-thirds of re-
sponses). The endsers surveyed most strongly disagreed with the staets “surplus of on-the-market prod-
ucts” and “uncertainty regarding sustainability of bio-based products” (4 out of 10 end-users). One important point
to consider is that there is large uncertainty regarding the statement “too small market to cover demand if it grows
fast”. The opinions are very split.

One of the most marked statistically significant differences in the opinions about the main barriers to the growth
of customer demand for bibased products are in the RBP regions (Fig. R&8)ut two-fifths of the endusers
surveyed in the Soutkast RBP said that they were unsure, amlg fifth disagreed andbout two-fifths agreed

with the statement “uncertainty regarding the sustainability of bio-based products”, while the distribution of the
responses tahis statement in the other RBPs is very similar. Ehadfof the endusers surveyed in the Soulast

RBP disagreed that “surplus of on-the-market products” is the main barrier to the growth of customer demand for
bio-based products, whereabout 32-43% of the enelsers surveyed in the other RBPs disagreed with this state-
ment. There weralmosta third of the endusers surveyed who agreed and the same percentage of thaisard
surveyed who disagreed with this statement in the Nevitest RBP.

In your opinion/experience, what factors attee main barriers to growth of customer demand for tiased products?

Uncertainty regarding sustainability of bixased products*

South-East RBP  20.0% 38.2% 41.8%
North-East RBP  33.3% 23.6% 43.1%
South-West RBP  34.3% 255% 40.2%
North-West RBP  36.8% 26.8% 35.4%

Surplus of ofthe-marketproducts***

South-East RBP 51.8% 21.8% 26.4%
North-East RBP  43.1% 22.8% 34.1%
South-West RBP  34.3% 35.3% 30.4%
North-West RBP  31.7% 36.6% 31.7%

Lack of customer knowledge on quality benefits oflbésed products**

South-East RBP .49 18.1% 75.5%
North-East RBP  18.7% 26.0% 55.3%
South-West RBP  7.8% 15.7% 76.5%
North-West RBP  12.2% 23.2% 64.6%

Too small market to cover demand if it grows fast*

South-East RBP  20,9% 28.2% 50.9%

North-East RBP  34.1% 26.9% 39.0%

South-West RBP  25.5% 25.5% 49.0%

North-West RBP ~ 24.4% 47.6% 28.0%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

According toeexperts the growth of demand for biomaterials, biased products, and bioenergy products can be
hindered by various factors. According to the experts’ survey results in the South-East RBP, the main obstacles to
increasing the demand are efforts needeaxaddress “ecological limits” of biomass and to make consumption pat-
terns more sustainable, also, lack of knbaw, lack of funding, and cost efficiency solutions.
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Between 586 (in the NortFEast RBP) and% (in the SoutiWest RBP) of the endlsers survegd agreed that lack

of customer knowledge on quality benefits of Hiased products is an important barrier to the growth of customer
demand for biebased products. There were big differences (from 28%il#b)5n responses of the enders sur-
veyed who sal that too small market to cover demand if it grows fast is an important barrier to the growth of
customer demand for bibbased products. There were no marked statistically significant differences in the results
of the endusers opinions about the statemefitoo high price of bio-based products”.

According to the experts’ survey results in the North-East region, the main obstacles to the increase in demand are
the lack of information, poor availability of the products themselves, alternativebiobased stutions that are

well available and aggressively promoted by the big suppliers of these solutions, the high price of bioproducts anc
low paying capacity of the population. In general, it can be said that it is the standard of-litimdnigher the
standad of living, the more attention is paid to ecological and environmentally friendly solutions. Technologies,
processes, insufficient market demand are some of the most important barriers. Inappropriate requirements in
regulatory acts, bureaucratic obstaslenust be changed for increasing demand for biomaterialsbaged prod-

ucts, and bioenergy products.

According to the experts, these factors can vary depending on the specific sector in theViest region, but

here are some common barriers that can imep the demand for these bibased solutions. The growth of bio
based industries often requires significant investment in research, development, and infrastructure. Shortage of
Investment and Funding and limited access to funding can slow down expansieii as the uncertain regulatory
environment and unclear or inconsistent regulations and standards for biomaterialbab@x products, and bio-
energy products can create uncertainty and hinder market development. Moreover, experts have highlighted the
importance of standardisation, inconsistent quality, and performance issues. If biomaterialslmdsid products

do not match the quality and performance of traditional products, potential users may be hesitant to switch. En-
suring consistent quality and dermance is essential to overcoming this barrier.

Experts have highlighted that in the Sotfest region, the lack of information and capacities are the main barrier
to the growth of demand for biomaterials, blmased products, and bioenergy productie same was said about

the demonstraton of the performance of bio-based products in comparison with conventonal products. These
product prices may also be a barrier. Experts explained that stll a lot of research is needed to replace many non-
biological chemicals such as pestcides.

At the bioeconomy theme level, statistically significant differences in the opinions about the main bariiees to
growth of customer demand for bibased products were found (Fig. 29). The highest percentage of thasard
surveyed in all bioeconomy themes agreed that lack of customer knowledge on quality benefithasbibprod-
ucts isthe main barrier to the growth of customer demand for fiased productsabout57-71%). In comparison,
about 22-36% and 2148% of the endisers surveyed agreed that the surplus oftbe-market products and un-
certainty regarding the sustainability of based products, respectively, are the main barriers to the growth of
customer demand for bitbased products.

Statistically significant ddrences in the opinions about the main barriersthe growth of customer demand for
bio-based product were detected between the adopters and radopters of biebased solutions (Fig. 30). The
highest difference between the responses of the adopters and-adopters surveyedapout a third of the
adopters andabout half of the nonadopters disagreed4 out of 10adopters andalmosta quarterof the non
adopters agreed) is related to the statement “uncertainty regarding the sustainability of bio-based prodcts”. About
five-seventhsof the adopters andtwo-thirds of the nonadopters surveyed agreed that “lack of customer
knowledge on quality benefits of bimased products” is an important barrier to the growth of customer demand
for bio-based products. Sinaitly,almost8 out of 10adopters andabout7 out of 10non-adopters surveyed agreed
that “too high price of bio-based products” is the barrier to the growth of customer demand for bio-based products.
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In your opinion/experience, what factors are the main barriers to growth of customer demand for bio-based products?
Strongly disagree | | | | Strongly agree

Uncertainty regarding sustainability of bio-based products***

Biomaterials/Bio-based products = 21.2% 36.4% ] 42.4%
Bioenergy = 26.3% 52.6% ] 21.1%
Water Systems | 32.1% 32.1% ] 35.8%
Forestry and natural habitats | 44.0% 27.4% ] 28.6%
Food and Agriculture | 28.2% 23.5% I 43.3%
Surplus of on-the-market products®
Biomaterials/Bio-based products | 27.3% 48.5% ] 24.2%
Bioenergy = 44.7% 26.3% ] 29.0%
Water Systems | 53.6% 21.4% 25.0%
Forestry and natural habitats | 46.4% 32.1% m 21.5%
Food and Agriculture |~ 38.9% 25.2% ] 35.9%
Lack of customer knowledge on guality benefits of bio-based products®
Biomaterials/Bio-based products | 6.1% 24.2% I 59.7%
Bioenergy = 7.9% 34.2% I 57.9%
Water Systems |~ 21.4% 21.4% ] 57.2%
Forestry and natural habitats =~ 16.7% 16.7% ] 66.6%
Food and Agriculture | 9-8% 19.7% s 70.5%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%
*** Significant at p<0.01; * significant at p<0.1.
In your opinia/experience, what factors aréne main barriers to growth of customer demand for {iased products?
Strongly disagre¢ | | | Strongly agree
Uncertainty regarding sustainability of Hiased products*
Non-adopters )
j P 49.1% 2% — 23.5%
Adopters 30.1% 30.9% I 39.0%
Lack of customer knowledge on quality benefits ofibésed products**
Non-adopters ' 12.5% 21.4% . 66.2%
Adopters  9.6% 19.8% I 70.6%
Too high price of bibased products**
Non-adopters = 15 304 17.0% I 67.7%
Adopters  6.6% 14.7% I 78.7%
Too high price of bibased products**
Non-adopters ' 30.6% 27.4% ] 42.0%
Adopters  18.4% 38.2% I 43.4%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

According to the expert’s survey results, the price of bio-based products is an important barriem.deneral, bioprod-

ucts tend to be more expensive than the fossil/a@mewable equivalent. Producers prefer to keep the men
newable to remain more competitive because consumers are largely unwilling to pay more for the new product.
Moreover, experts havagreed that the level of produce, also consumers’ awareness of the benefits and added

value of biebased products is one of the most important barriers. Therefore, they have to be trained indirectly,
through different communication measures linked to fistbility circularity, the importance of labelling etc. Also,
policy measures should help sustainable products to emerge.

In summary, addressing these barriers to customer demand growth fdvdsed products requires a comprehen-
sive approach that involgeprice optimisation, educational efforts, market analysis, sustainability assurance, and
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effective surplus management. By proactively tackling these challenges, it is more likely that the demand for bio
based products will increase, fostering the growthtee bioeconomy and sustainable consumer choices. To effec-
tively promote the growth of customer demand for Hiased products in different regions, it is essential to develop
tailored strategies that address specific barriers, such as sustainabilityrognpeice competitiveness, and con-
sumer education, in order to enhance awareness and adoption amongsad.

3.2.3 Needs, ideas and interests to adopt bio-based solutions

Endusers had to answer the question about their specific needs when it comes toioga@salternative innova-
tive smaliscale biebased solutionAbout70-80% of the enelisers surveyed agreed withl six listed specific needs
(Fog. 31). Here, onliess than a tentlof the endusers surveyed disagreed with the listed specific needs.

What are your specific needs when it comes to choosing an alternative innovative small-scale bio-based solution?

Strongly disagree | | | |

Coverage of customers need for bio-based solutions 7.7% 21.8% 70.5%

Use for locally sourced feedstocks 7.4% 12.9% 79.7%

Superior environmental performance (low negative impact) 4.3% 17.0% 78.7%
Compatible with existing processes 8.9% 18.9% 72.2%

Cost-competitive products 7.9% 16.1% 76.0%

Superior quality of bio-based solutions in comparison to conventiona 9.4% 18.5% 72.1%

solutions

100% 80% 60%  40% 20% 0% 20%  40% 60% 80% 100%

A statistically significant difference was found between how the-esers from different RBPs answered thees-
tion about the specific needs to choose an alternative innovative ssoale biebased solution (Fig. 32). Across
regional RBPs, the largest percentage of the-esers surveyedapoutsixseventh3 in the SouthEast RBP agreed
with superior qualityof bio-based solutions as a specific need to choose innovative -scal# biebased solution.
The largest undecidednesalfhosta third) about superior quality was in the Noriest RBP. When asked about
compatibility with existing processes, the largpsbportion of the endusers surveyedalmost 8 out of 10 in the
SouthWest RBP agreed with that as a specific need.

Across regional RBPs, the largest percentage of theusats surveyedapoutsixseventh3 in the SoutiWest RBP
agreed with superior ensonmental performance as a specific need to choose an alternative innovativesratal
bio-based solution. The largest undecidedness (arcaufifth) about superior environmental performance was in
the North-West and NorthEast RBPs. With the listedrité‘use for locally sourced feedstocks” as a specific need
agreedabout 87% of the endusers surveyed in the Soutfast RBP, whereabout a tenth of the endusers sur-
veyed in the NortkEast RBP disagreed with this.

There were very different opinions abothe coverage of customers’ need for bio-based solutions as a specific
need: aroundour-fifths of the endusers surveyed in the Soutfast and NortHEast RBPs agreed with that, while
around 6 out of 10end-users surveyed in the Soutlvest and NorthWest BBPs agreed with this listed specific
need. The largest undecidedness (arounthird) about the coverage of customers’ need for bio-based solutions
was in the SouttWest and NortAWest RBPs.

53



T1.2: Biebased solutions innovation process
framework, methodology and standards

What are your specific needs when it comes to choosing an alternative innovative small-scale bio-based solution?
Strongly disagree | | | | Strongly agree

Superior quality of bio-based solutions in comparison to conventional solutions***

South-EastRBP | g 494 10.0% T 23, 6%
North-EastRBP | 7.2% 15.4% . 77.4%
South-West RBP | 17.6% 20.6% ] 61.8%
Morth-West RBP | 6.1% 31.7% ] 62.2%

Compatible with existing processes™®

South-EastREP | 17395 19.1% e — 63.6%
North-EastREP | 8.1% 16.3% IS 75.6%
South-West RBP | 3.9% 16.7% I 79.4%
MNorth-West REP 4.9% 25.6% ] 69.5%

Superior environmental performance (low negative impact)®

South-EastREP | 3 gag 14.5% I 31.9%
North-EastRBP | 7.3% 21.1% | 71.6%
South-West RBP  2.0% 12.7% e 85.3%
North-West RBP | 3.7% 19.5% D 76.8%
Use forlocally sourced feedstocks™®
South-EastRBP | 4 505 82.2% I 27.39%
North-EastRBP | 11.4% 9.8% | 78.8%
South-West RBP | 3.9% 18.6% I 77.5%
Morth-West REP | 9.8% 17.1% ] 73.1%

Coverage of customers need for bio-based solutions®

South-EastRBP | g gap 15.4% I 73.2%
MNorth-EastRBP | g.1% 15.5% | 76.4%
South-West RBP | 9.8% 28.4% | 61.8%
North-West RBP | 6.1% 31.7% ] 62.2%
100% 20% 60% 40% 20% 0% 20% 40% 60% 20% 100%

*** Significant at p<0.01; * signifant at p<0.1.

The expert's survey results have highlighted the fact that choosing an alternative innovativeca®biebaseal

solution in the region, varies based on the specific context, and industry of the country, but here are some key
factors to consider which has no significant differences across the RBPs. Furthermore, there are some commo
needs to consider, such as knedte of Market Demand and Viability, as well as Regulatory and Policy Compliance;
understanding of the regulatory environment and standards related to the chosepasied solution; ensuring that

the solution complies with relevant regulations and pernfiiisproduction, processing, and distribution.

Experts have mentioned that the lighthouse examples and decision support systems assess different alternative:
and multicriteria indicators of circularity, environmental impact, social economic impact, arshbad solutions
viability.

According to the experts, choosing an alternative innovative sscale biebased solution in rural region a lot
depends on society’s needs, and when choosing an alternative innovative small-scale biebased solution, small
scak producers and SMEs need to consider technical feasibilityetiesttiveness, market demand, product sus-
tainability, access to financing, and R&D support. Energy intensity, waste management, water conswanpiion,
ronmentalimpact issues could play ayeole in this matter.

To investigate the differences in the perception®abthe specific needs to choose an alternative sraaille bie
based solution, we looked at them according to the -endrs businesses’ structural characteristics. In several of
the specific needs listed, there were statistically significant differences in perception between thesensd(Fig.
33). At the bioeconomy theme levelround81% and 84% of the endsers surveyed in food and agriculture, and
bioenergy, respectively, agrde¢hat superior costompetitive products are a specific need when it comes to choos-
ing an alternative smaficale biebased solution, while aroundwo-thirds of the endusers surveyed in
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biomaterials/bicbased products, water systems, and forestry andurathabitats agreed with that. An interesting
finding is that evemne thirdof the endusers surveyed in bioenergy were unsure whether superior environmental
performance is a specific need. In general, the answers to this item of the question aracstiyistignificantly
different.

There are statistically significant differences by legal fakbout 72% of legal entities and3%6 of natural persons
agreed that superior quality of bibased solutions is a specific need to choose an alternativedsedsolution,
whereas 17% of legal entities aatbout 21% of natural persons were unsure about that. A similar distribution of
percentages was in terms of superior environmental performaddsout 7 out of 10 small and mediursized
farms/enterprises(almost68% of themicro farms/enterprisesagreed that coverage of customers need for-bio
based solutions is a specific need to choose an alternativbdsed solutionabout 20% were unsureabpout 23%

of the micro farms/enterprises andabout3% &Imost a tenthof the micro farms/enterprisepsdisagreed with this
listed need.

Across adopters and nesdopters, a statistically significant difference was found in the perception of two specific
needs Aboutthree quartersof the nonadopters @round twothirdsof theadopters) surveyed agreed that superior
quality of biebased solutions is a specific need to choose an alternativbdsed solution. Similarl{hree quarters

of the nonadopters gixseventhsof the adopters) surveyed agreed that compatibility with 8rig processes is a
specific need to choose an alternative {iased solution.

What are your specific needs when it comes to choosing an alternative innovative small-scale bio-based solution?
Strongly disagree | | | | Strongly agree

Superior Cost-competitive products®*

Biomaterials/Bio-based products | 9.1% 24.2% | 66.7%
Bioenergy | 10.5% 5.3% I 34.0%
Water Systems | 17.9% 17.9% I 64.9%
Forestry and natural habitats = 8.3% 25.0% | 66.7%
Food and Agriculture | 6.0% 13.2% I 30.8%
Superior environmental performance (low negative impact)***
Biomaterials/Bio-based products = 3.0% 6.1% . 9%
Bioenergy = 0.0% 34.2% -] 65.8%
Water Systems | 10.7% 10.2% I 78.6%
Forestry and natural habitats 9.5% 15.5% I 75.0%
Food and Agriculture | 2.6% 17.1% D 80.3%
Superior quality of bio-based solutions in comparison to conventional solutions™®
Legalentity | 11.2% 17.0% I 71.8%
Natural person  6.8% 20.5% I 72.7%
Superior environmental performance (low negative impact)**
Legal entity | 6.2% 14.5% I 79.3%
Natural person | 1.7% 20.5% I 77-8%
Coverage of customers need for bio-based solutions™*
10-249 persons employed | 3.4% 19.5% I 71.1%
<10 persons employed  9.4% 22.7% ] 67.9%
Superior quality of bio-based solutions in comparison to conventional solutions™®
Mon-adopters | 7.1% 16.7% I 76.2%
Adopters | 14.0% 22.1% ] 64.0%
Compatible with existing processes™®
Non-adopters  9,3% 16.7% | 74.0%
Adopters | 8.1% 23.5% I 85.4%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.
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Considering the endsers specific needs when choosing innovative satalle biebased solutions in rural areas,

it is clear that superior quality, compatiityl with existing processes, superior environmental performance, use of
locally sourced feedstocks, and coverage of customers’ needs are highly valued by a significant majority of end-

users across different regions. Moreover, it is essential to priotiisse aspects in the development and marketing

of such solutions. Additionally, efforts should be made to address the undecided or less enthusiastic responses
especially in regions where these specific needs may require more attention or awaimriletisy efforts.

When asked if the endsers’ farm or enterprise need support to identify opportunities for bio-based solutions,
three quartersof the endusers surveyed said “yes” (Fig. 34). The largest proportion (about 80%) of the end-users
surveyed answerethat they need financial and advisory support. The answers of theusads surveyed statisti-
cally significantly differed based on regional RBPs. Across RBPs, abbof 80end-users surveyed in the South
East, NorthEast, and SoutkiVest RBPs said thittey need support to identify opportunities for bimased solutions,
while onlyabout halfof the endusers surveyed in the Nor#West RBP said they need support.

Does your farm or enterprise need support to identify opportunities for bio-based solutions?
If your answer is yes, please specify what kind of support would you seek?

Total and by kind of support: | By regional RBP ***: |
Total 25% 75% South-East RBP 18% 82%
North-East RBP 23% 77%

Financial 20% 80%

fnancia South-West RBP 22% 78%
Advisory 22% 78%
Research 20% 60% North-West RBP 1% 56%
Training 44% 56% 100% 75% S0% 25% 0%  25% SO% 75%  100%

Other 93% 7%
100% 75% S0% 25% 0%  25% SO% 75%  100% *** Significantat p<0.01.

Statistically significant differences are found between how the-esers surveyed with different socaemo-
graphic and business strucalrcharacteristics indicated the kind of support they would seek dfytiwvanted to
identify opportunities for biebased solutiongFig. 35). Most endsers (6164%) from the Souttast, NorthEast,

and Southwest RBPs would need training support. In contrast, only 15% of theiserd surveyed in the North
West RBP indicatdthis. It is interesting to note that the same patterns in differences between the opinions of the
endusers from different RBPs were found for financial supp@&-88% of the endisers surveyed from the South
East, NorthEast, and SouthiVest RBPs wouldeed financial support, whereas ordypout halfof the endusers
surveyed from the NorttWest RBP said this. Another interesting finding is #imiut 7 out of 10end-users sur-
veyed from the NortiEast RBP would need research support, whiileut halfof the endusers surveyed in the
other RBPs said that they need this support.

Natural persons would need training and advisory support (64% and 86% of respondents, respectively), wherea:
these kinds of support probably seemed less useful for legal entiti€s gl 72% of respondents, respectively).

In contrast, research seemed to be more useful for legal entigibs|t two-thirds) and less useful for natural per-

sons @bout hal). Not surprisinglyresearch support seemed to be less usdfulthe endusers sweyed with a

basic education levehbout a quartey than for the eneusers surveyed with intermediate or advanced education
levels @bout 6 out of 1. In the same vein, training support seemed to be more ugefuhe endusers surveyed

with basicandintermediate education levelgbout90%) than for the endisers surveyed with advanced education

level (72%).

Small and mediursized farms/enterprises/ould need research supporf put of 10, whereas this support prob-
ably seemed less useful fibre farms/enterprises glightly more than ha)f In contrast, training seemed to be more
useful forthe microfarms/enterprisesdbout 6 out of 19 and less useful fahe sanall and mediurrsized farms/en-
terprises(about halj. Differences in the way adopters andmadopters answered the question are also statistically
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significant. The adopters surveyed were more likely to say they needed training and advisory suppgoéraiei3
89%, respectively). In contrastbout halfof the nonadopters surveyed said they neediining and 7out of 10
non-adopters surveyed said they need advisory support.

If your answer is yes, please specify what kind of support would you seek?

Training ***: |
South-East RBP 36% 64%
Morth-East RBP 37% 63%
South-West RBP 39% 61%
MNorth-West RBP 85% 15%
Training **: |
Legal entity = 50% 50%
Natural person 36% 64%
Training ***:

Advanced education level

Intermediate education level

Basic education level

Training *:
10-249 persons employed 52%

< 10 persons employed

Training *:

Mon-adopters
Adopters

Training *:

Biomaterials/Bic-based
products

Bioenergy

Water Systems

Forestry and natural
habitats

Food and Agriculture

Training *:
Rural areas close to a city

Remote rural areas

28%

48%

43%

39%

50%

Research ***

Financial ***:

South-EastRBP 41% sa% South-East RSP 4%
North-East RBP 27% 73% North-East RSP 2%
South-WestRBP  52% a8% South-West REP 2%
North-WestRBP | 45% 55% North-West REP | - 45%
100% 75% 50% 25%
Advisory ***: | Research *:
Legal entity 28% 72% Legal entity 36%
Natural person 14% 86% Natural person ~ 46%
| Research **: |
72%  Advanced education level 38% 62%
Intermediate education
10% 90% 40% 60%
level
13% B7% Basic education levelyss 27%
| Research **: |
48% 10-249 persons employed 31% 69%
41% 59% < 10 persons employed  44% 56%
| Advisory ***: |
52% Non-adopters 28% 72%
63% Adopters 11% B9%
| Advisory ***: |
Biomaterials/Bic-based
36% 44% 56%
products
52% Bioenergy 28% 72%
41% Water Systems 36% 64%
o Forestry and natural 3% s
habitats
61% Food and Agriculture 13% Bi%
| Financial **: |
50% Rural areas close to a city 25% 75%
35% 65% Remote rural areas 11% 89%

100%75% 50% 25% 0% 25% 50% 75%100%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

86%

88%

78%

55%

0% 25% 50% 75% 100%

64%

S54%

At the bioeconomy theme level, the lowest proportions of the arseérs surveyed in biomaterials/blmased prod-

ucts and water systems would need training (36% and 41%, respgrewve advisory (56% and 64%, respectively)

support. In bioenergy, forestry and natural habitats, and food and agriculturé152 of the eneisers surveyed
selected training and 687% of the enelusers surveyed selected advisory suppbgy would seekfithey wanted
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to identify opportunities for biebased solutionsAt localisation (remoteness) level, trainitgd thirds of the end
users surveyed) and financi&l gut of 10end-users surveyed) support seemed to be more useful for farms/enter-
prises fromremote rural areas.

To better understand the advisory needs the experts have been asked do they think the advisory/brokerage service:
are well developed to support adopters and radopters of biebased solutions and what kind of advice they may
need the mostThe survey has shown that the advisory and brokerage services related to bio-based solutons in
rural region are developing to varying degrees across diferent countries and regions, and it may depend on factors
such as government support, industry demand, and the presence of research insttutons and innovaton hubs. In
terms of advice that adopters and non-adopters might need, several areas stand out. For example, technology as-
sessment and feasibility of adoptng specifc bio-based technologies and solutons based on their resources, capa-
bilites, and market conditons. Also, supply chain management, market analysis and business planning, i.e. under-
standing market trends, consumer preferences, and compettve landscapes is crucial. According to the experts,
advisory services can assist in developing robust business plans/business models that outline market entry strate-
gies, target segments, pricing strategies, and revenue projectons. Moreover, the advisory services on Policy Advo-
cacy and Government Support are crucial.

Moreover, in some regions (e.g. North-West and South-East RBP) the importance of the consultatve potental of
scientfc insttutons and research involving fulflment by academic insttutons have been highlighted. Technical
advice, business development advice, cooperaton questons, and the creaton of innovatve products are areas
where academic and technical advisory and brokerage services are needed.

The experts agree that the advisory and brokerage services relatgd-tiased solutions in rural regions are poorly
developed. Such services in the regions might be improved focusing on the factors such as the needs for assessil
the real technological potential in the regions as well as assuring necessary technolegist@rtto the adopters.
Advisory/mediation services should include technical support, training, and education, as well as finding necessan
funding.

Moreover, the needs of collaborative platforms that connect rural businesses were mentioned for seversl tim
research institutions, and industry experts should serve as hubs for knowledge sharing, networking, and coopera:
tive projects and encourage active participation to stimulate innovation, foster partnerships, and drive the growth
of the biobased sector.

As mentioned above, financislipport was indicated as the most important need for adoptingduitutions. There-
fore, we asked nofadopters a specifiquestion of whether they would adopt any bimsed solution if it were
supported through subsidies (FBp).7 out of 10of them would begin to adopt a bibased solution in the case of
subsidisingWe also askedon-adopterswhether they would adopt any bibased solution if they could cooperate
and share the costs with others. Half of them answered yes.

Would you adopt any bio-based solution if you could cooperate and share the costs with others?: No |

Tota 3.7% 26.4% 69.9%

Would you adopt any bio-based solution if you could cooperate and share the costs with others? : No |

Tota 10.9% 38.7% 50.4%

Non-adopters were also asked to indicate what kind of information they would need before deciding to adopt any
bio-based solution (Fig. 37). The highsisare of them (&ut of 10 agreed that a codbenefit model to reflect the
bio-based activity specifics is an important kind of information before deciding to adopt aryabexl solution.
Regarding the other kinds of information needed before makingasibn to adopt any bibased solution, about

7 out of 100of the nonadopters surveyed agreed.
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What kind of information would you need before deciding to adopt anylaisedsolutiorn?

Strongly disagre¢ | | | Strongly agree
Personal test  16.204 17.6% ] 66.20
Consultation with official advisor (private or public) 11.0% 19.1% ] 69.9%
Peer-to-Peer conversations with adopter 7.4% 22. ™% ] 69.9%
Cost benefit model to reflect the bio-based activity specific® 94 14. 7% P 82.4%
Demonstration = 6.79% 25. %% ] 67.6%

100%  75% 50% 25% 0% 25% 50% 75% 100%

At the RBPs level, statistically significant differences were found between the opinions of tkedopters sur-
veyed on three kinds of information listed in this question (Fig. 38uf7 out of 10non-adopters surveyed in the
SouthEast and SouthVest RBPsgreed that demonstration is needed before deciding to adopt anyblised
solution, while the highest percentage of the nadopters surveyeda(fifth) in the NorthEast RBP disagreed with
that. Similarly, the highest percentage of the ratiopters surveye in the NorthWest RBP disagreed with peer
to-peer conversations with adopters and consultation with an official adveeout 26% and 21% of the nen
adopters surveyed, respectively) as the kinds of information needed before deciding to adopt dagsuicsolu-
tion. Fivesixths(the highest percentage) of the neadopters surveyed in the SouilVest RBP antivo-fifths (the
lowest percentage) of the neadopters surveyed in the NortEast RBP agreed with pe®rpeer conversations
with adopter as a neededrd of information before deciding to adopt any Hiased solution. Bout 8 out of 10
non-adopters surveyed in the Souffast and SouthiVest RBPs agreed with consultation with an official advisor as
a needed kind of information before deciding to adopt d&ny-based solution, while onligss than halbf the non
adopters surveyed in the NortBast and NorthWest RBPs respectively agreed with this kind of needed infor-
mation.

What kind of information would you need before deciding to adopt anytdaised solutiof?

Strongly disagre¢ | | | Strongly agree
Demonstration*

South-East RBP 7.3% 21.8% | 70.9%
North-East RBP 21.0% 21.1% ] 57.9%
South-West RBP 2.4% 26.8% | 70.8%
North-West RBP 0% 38.1% ] 61.9%
Peerto-Peer conversations with adopter**

South-East RBP 3.6% 20% . 76.4%
North-East RBP 26.3% 31.6% ] 42.1%
South-West RBP 4.9% 12.2% s 82.9%
North-West RBP 4.7% 42.9% I 52.4%
Consultation with official advisor (private or public)**

South-East RBP 10.9% 9.1% | 80.0%
North-East RBP 21.1% 36.8% | 42.1%
South-West RBP, 2.4% 17.1% P 80.5%
North-West RBP 19.1% 33.3% ] 47.6%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

There are statistically significant differences between the perceptions of theadopters surveyed on the kind of

information needed before deciding to adopt any {hiased solution by businesses’ structural characteristics (Fig.

39). At the bioeconomy theme level, the highest percentage of the-adwpters surveyed agreed with the
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consultation with the official advis@s needed information before deciding to adopt any-bésed solution among
bioeconomy themes in bioenergihfee quarterd and food and agriculturebout fourfifths). In biomaterials, wa-
ter systems, and forestry and habitats, 0%, 40% alnolut 48%, repectively, agreed with this statement. With
“cost-benefit model to reflect the bidoased activity specifics” agreed 100%, 80%, and about 74% of the non
adopters surveyed in biomaterials, water systems, and food and agriculture, respectively, whidamnl$8% of
the nonadopters surveyed agreed with that in bioenergy.

What kind of information would you need before deciding to adopt any bio-based solution?
Strongly disagree | | | Strongly agree

Consultation with official advisor (private or public)***

Biomaterials 100% 0% 0%

Bioenergy 12.5% 12.5% I 75y

Water Systems 40.0% 20% ] 40%
Forestry and natural habitats 14.8% 37% | 48.1%
Food and Agriculture 7.4% 14.7% I 7 7.9%

Cost benefit model to reflect the bio-based activity specifics**

Biomaterials 0% 0% 100%

Bioenergy 0% 62.5% 37.5%

Water Systems 20% 20% 60%

Forestry and natural habitats 3.7% 37% 51.9%
Food and Agriculture 2.1% 20% 73.7%

Cost benefit model to reflect the bio-based activity specifics ***

More than 20 years of experience 0% 10.9% e.1%
16 -20 years of experience 13.3% 0% P 86.7%

11-15 years of experience 4.2% 29.2% ] 66.7%

5-10 years of experience 0% 21.7% ] 78.3%

Less than 5 years of experience 5.3% 10.5% I 84.0%

Peer-to-Peer conversations with adopter **

Legalentity = 13.3% 25.0% I 61.7%
Natural person 2.6% 21.1% T e.3%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05.

The nonradopters’ perception of the cosbenefit model to reflect the bidased activity specifics as information
needed before making a decision to adopt any-bésed solution is statistically si§jpantly different between the
non-adopters with different levels of experience. The largest proportion of theadopters surveyed (almost 96)
who selected this information are nesdopters with more than 16 years of experience.

There is also a statisally significant difference between the perceptions of the famlopters surveyed in terms of
legal form. About 62% of legal entities, compared to 76% of natural persons, chos®e fesar conversations with
adopter as the kind of information they wouteted before deciding to adopt any biimsed solution.

According to the expert’s survey results, for both adopters and nomdopters of biebased solutions in the rural
region, there is a range of important information that can guide decigiaking and undrstanding of these solu-
tions. This information accounts economic issues (costs, sales opportunities and price, market demand), environ
mental issues and their solutions, good practice examples, dissemination of them through various channels, con
sumer attitide. Both adopters and neadopters must know information about the benefits of Hiased solutions,
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types, raw materials, production process, requirements of product quality, regulatory landscape, and possibilities
to get financing support.

According toexperts, this information can be obtained from an active scanning of innovativieased products

and open discussion channels with current and potential suppliers, applying a systematic approach to incorporate
bio-based products into public procurememtedicated training and knowledge sharing to identify and replicate
best practices. Financial benefits, environmental benefits, improved production processes must be considered as
well.

To decide biebased solutions based on the preferences and needs ofdopters it is recommended to customize
the efforts to cater the varying needs and preferences of-adnpters based on factors such as regional location,
bioeconomy theme, years of experience, and legal form. By providing targeted information and sapbede
areas, it is more likely that neadopters will be encouraged to embrace {iased solutions, contributing to the
growth and sustainability of these practices in rural areas.

3.2.4 Accelerators of innovative small-scale bio-based solutions in rural areas

Finally, we asked both engsers and experts to specify accelerators of innovative ssgalk biebased solutions
in rural areaqFig.40-41). The endusers surveyed most strongly agreed with the listed accelerators “economic and
regulative support fonew biebased industries and the greening of traditional industries”, “incentives for consum-
ers to buy sustainable bibased products and bioenergy”, and “incentives to producers to adopt bio-based solu-
tions” (about 85%). In contrast, the end-users survged most strongly disagreed with the listed accelerators’ “sur-
veys and research about bimsed solutions” (about 14%), and “legislation obliging the use of bio-based products

and bioenergy products in applications which are proven to have environmemiafits® (about 12%)

The opinions of the endsers surveyed from different RBPs differed statistically significantly on this question in 11
out of 14 listed accelerators (Fig. 41). The-esdrs surveyed (about 9 out of 10) from both Sektst and South

West RBPs most strongly agreed that incentives to producers to adofiitalsied solutions are an accelerator of
innovative biebased solutions in rural areas. Similarly, the -eisérs in the NortkEast and NorttWest RBPs most
strongly agreed with the accakgor “economic and regulative support for new bio-based industries and the green-

ing of traditional industries” (87%). An interesting finding is that, in almost all cases, the largest proportion of the
end-users surveyed from the Nor¥West RBP were unsugbout the listed accelerators of innovative Hased
solutions in rural areas.

In order to investigate the differences in the perception of the accelerators ebdsed solutions in rural areas,
we looked at them according to bioeconomy themes and tbepdion of biobased solution. For several of the
accelerators listed, there is a statistically significant difference in the perceptions of thesensl surveyed (Fig.
42). At the bioeconomy theme level, about 71% (the largest proportion) of theiead surveyed in water systems
agreed that the decisiomaking process with the participation of the wider public is an accelerator ebdsed
solutions in rural areas, while only about 29% of the-esdrs surveyed in bioenergy agreed with that. Similarly,
almost 90% of the endsers surveyed in biomaterials/blmased products agreed that pety-peer knowledge ex-
change is an accelerator of Himsed solutions in rural areas, while only about half of the-esers surveyed in
bioenergy agreed with that.

Acoss adopters and neadopters, a statistically significant difference is found in the perception of six listed accel-
erators. The adopters surveyed most strongly agreed that incentives for consumers to buy sustainableedio
and bioenergy products, ama clear certification and labelling regulation framework for-based products and
packagingare the accelerators of bibased solutions in rural areas. In the same vein, the-adwopters surveyed
most strongly agreed that incentives for consumers to Bugtainable bidbased and bienergy products, and
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communication and informative events about Hiased solutionsre the accelerators of bibased solutions in

rural areas.

Inyour opinion/experience, what would be useful to speed up innovative bio-based solutions in rural areas?

Strongly disagree |

Educational material and training on bio-based solutions

Informative online resources, online portals, and networking
platforms where information can be exchanged about bio-based
solutions, their applications, and producers

Communications and informative events about bio-based solutions

{media events, public discussions, etc.)

Decision making process with the participation of the wider public
{public consultations, etc.)

Surveys and research about bio-based solutions

Incentives for consumers to buy sustainable bio-based products
products and bicenergy

A clear certification and labelling regulation framework for bio-based
products and packaging

Advisory services, knowledge transfer systems to improve
understanding of the available opportunities in the production of
biomaterials, bio-based products and bioenergy

Economic and regulative support for new bio-based industries and
the greening of traditional industries’

Legislation obliging the use of bio-based products and bioenergy
products in applications which are proven to have environmental
benefits

Specialized agricultural exhibitions, demo projects and showcases,
cross visits (one-to-one and multiple)

Peer-to-peer knowledge exchange

Competitiveness in the market

Incentives to producers to adopt bio-based solutions

8.4%

8.4%

6.2%

8.9%

13.9%

4.3%

6.5%

4.8%

5.0%

12.2%

7.0%

7.9%

4.3%

1.9%

100% B0% 60%  40%

19.9%

21.1%

18.9%

18.9%

25.4%

11.0%

19.9%

19.4%

9.8%

24.7%

23.0%

17.7%

22.5%

14.2%

20% 0%

| Strongly agree

s 71%
s 705%
N 74.9%

B 72.2%

_______ N

20% 40% 60% B0% 100%
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In your opinion/experience, what would be useful to speed up innovative bio-based solutions in rural areas?
Strongly disagree | | 1am not sure | | Strongly agree

Educational material and training on bio-based solutions **

South-EastRBP | g 104 16.4% | 74.5%
MNorth-EastRBP 6.5% 20.3% ] 73.2%
South-West RBP  10.8% 18.6% | 70.6%
North-West RBP | 7.3% 25.6% e — 67.1%

Infarmative online resources, online portals, and networking platforms whereinformation can be exchanged about bio-based solutions, their applications,
and producers ***
South-EastRBP  12.7% 17.3%

| 70.0%

North-EastRBP  8.9% 18.7% - 72.4%

South-West RBP | 3.9% 22.5% I 73.6%

North-West RBp  7.3% 28.0% I 64.7%
Decision making process with the participation of the wider public(public consultations, etc.)***

South-EastRBP | 43 gog 32.7% | 53.7%

North-EastRBP | 15 496 27.7% I 56.9%

South-West RBP | 22.5% 30.4% ] 47.1%

North-West RBP  12.4% 43.9% I 42.7%

Surveys and research about bio-based solutions **

South-EastRBP | 10 gog 22.7% ] 67.3%

North-EastRBP | 15,35 26.0% I 57.7%

South-West RBP | 17.6% 17.6% ] 64.8%

North-West RBP | 11.0% 37.8% I 51.2%
A clear certification and labelling regulation framework for bio-based products and packaging **

South-EastRBP | 7,304 21.8% T ——— 70.9%

North-EastREP | 10.6% 23.5% ] 65.9%

South-West RBP | 1.0% 12.7% e, 3. %

North-West REP 6.1% 20.8% ] 73.1%

Advisory services, knowledge transfer systems to improveunderstanding of the available opportunities in the production of biomaterials, bio-based products
and bioenergy***

South-EastRBP  3.6% 14.5% I 81.9%
North-EastRBP  4.9% 18.7% I /64%
South-West RBP  2.3% 15.7% I 51.4%
North-West RBP  8.5% 31L.7% I 98%
Economicand regulative support for new bio-based industries and the greening of traditional industries™*=*
South-EastRBP | 5 504 10.9% I 33.6%
North-EastRBP | 3.3% 9.7% . 87.0%
South-West RBP | 6.9% 3.9% I B9.2%
North-West RBP | 4.9% 15.9% I 73.2%
Legislation obliging the use of bio-based products and bioenergy products in applications which are proven to have environmental benefits **
South-EastRBP | g gg 28.2% ] £3.6%
North-EastRBP | 20,3% 22.0% - | 57.7%
South-West RBP | 14,7% 27.5% | 57.8%
North-West RBP | 2.5% 20.7% I 76.8%
Peer-to-peer knowledge exchange **
South-EastRBP | 4 g5of 15.5% I 30.0%
North-EastRBP  14.6% 13.8% ] 71.6%
South-West RBP | 5.8% 19.6% | 74.6%
North-West RBP 4.9% 24.4% ] 70.7%
Incentives to producers to adopt bio-based solutions ***
South-EastRBP | g.gg 10.0% I 39.1%
North-EastRBP | 4.2% I 13.7% I 82.1%
South-West RBP | 1.0% 6.8% S 2. 2%
North-West RBP | 1.2% [} 29.3% ] 69.5%
Competitivenessinthe market ***
South-EastRBP | 7 3¢ 30.0% -] 62.7%
North-EastREP | 2 494 12.2% I 35.4%
South-West RBP | 3.99% 13.7% I 82.4%
North-West RBP | 3.7% 39.0% ] 57.3%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05.
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In your opinion/experience, what would be useful to speed up innovative bio-based solutions in rural areas?
Strongly disagree | | | | Strongly agree

Decision making process with the participation of the wider public(public consultations, etc.) *

Biomaterials/Bio-based products | 12.1% 30.3% | 57.6%
Bicenergy = 21.1% 50.0% ] 28.9%

Water Systems | 17.9% 10.7% -] 71.4%

Forestry and natural habitats = 20.2% 25.0% I 54.8%
Food and Agriculture |~ 14.5% 35.9% ] 49.6%

Peer-to-peer knowledge exchange **

Biomaterials/Bio-based products | 0.0% 12.1% gy
Bicenergy = 23.7% 18.4% ] 57.9%

Water Systems  10.7% 17.9% I 71.4%

Forestry and natural habitats | 7.1% 20.2% I 72.7%
Food and Agriculture | 6.4% 17.5% I 76.1%

Infarmative online resources, online portals, and networking platforms whereinformation can be exchanged about bio-based solutions and their applications
as well asinformation about producers **=*

Non-adopters | 5.3% 21.0% I 73.7%
Adopters | 14.7% 21.3% ] 54.0%
Communications and informative events about bio-based solutions (media events, public discussions, etc.) ***
Non-adopters | 5,794 14.9% I 79. 4%
Adopters  7.4% 27.2% ] 65.4%
Decision making process with the participation of the wider public(public consultations, etc.) *
Non-adopters | 14.9% 30.2% | 54.9%
Adopters | 19.1% 38.2% ] 42.7%

Incentives for consumers to buy sustainable bio-based products and bioenergy products **

Mon-adopters | 4.6% 7.8% R 7. 6%
Adopters | 3.7% 17.6% I 78.7%
A clear certification and labelling regulation framework for bio-based products and packaging *
Non-adopters 7,19 17.1% I 75.8%
Adopters | 5.1% 25.8% ] 69.1%
Specialized agricultural exhibitions, demo projects and showcases, cross visits (one-to-one and multiple) *

Non-adopters | 6,49 19.9% I 73.7%
Adopters  8.1% 29.4% ] 62.5%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

Statistically significant differences are found in how the-esdrs surveyed with different socsiemographic and
business structural characteristics perceived the accelerators dbdsed solutionsn rural areas (Fig. 43). Most
natural persons and legal entitiéabout 80% of natural persons and around 88% of legal entfisygkived incen-
tives for consumers to buy sustainable #hiased and bioenergy products, and incentives to producers to adopt
bio-based solutions as acceleratorshio-based solutions in rural areas. Similarly, when analysing thauseis by
size of the farms/enterprises, both smafledium sized farms/enterprises and micro farms/enterprises most
strongly agreed that educational material or training on-based stutions, and informative online resources,
online portals, and networking platforms where information on-besed solutions, their applications, and produc-
ers can be exchanged (perceived as such b§0P5 of smalmedium sized farms/enterprises and arou68% of
micro farms/enterprises, respectively) are accelerators ofti@sed solutions in rural areas.

The endusers surveyed with all levels of education most strongly agreed that economic and regulative support for
new biobased industries and the greimg of traditional industries is an accelerator of dbased solutions in rural
areas. However, the proportion of the ensers was different: around 8%0% of the endisers with advanced and
intermediate education level agreed with this statement, wherealy about half of the endisers with basic edu-
cation level agreed with that.

64



T1.2: Biebased solutions innovation process
framework, methodology and standards

In your opinion/experience, what would be useful to speed up innovative bio-based solutions in rural areas?
Strongly disagree | | | | Strongly agree

Educational material and training on bio-based solutions *

Legalentity |~ 7.5% 17.8% I 7AT%
Natural person | 9.7% 22.7% ] 67.6%
Surveys and research about bio-based solutions **
Legalentity = 17.4% 24.1% I 63.5%
Natural person | 9.1% 27.3% ] 58.6%
Incentives for consumers to buy sustainable bio-based products and bioenergy products **
Legal entity | 5.0% 7.0% —_Ss. 0%
Natural person | 3.4% 16.5% I £0-1%
A clear certification and labelling regulation framework for bio-based products and packaging *
Legalentity = 9.1% 19.1% ] 71.8%
Natural person | 2.8% 21.0% I 76.2%
Peer-to-peer knowledge exchange *
Legal entity | 10.8% 16.6% I 76.6%
Natural person | 4:0% 15.3% I 76.3%
Competitivenessinthe market **
Legal entity | 5.0% 17.0% I 78.0%
Natural person  3.4% 30.1% ] 66.5%
Incentives to producers to adopt bio-based solutions *
Legal entity | 2.5% 10.4% %
Netural person | 1.1% L I 9. 6%
Educational material and training on bio-based solutions ***
10-245 persons employed | 4,39 15.3% ——B0.5%
<10 persons employed  10.0% 21.7% ] 68.3%

Informative online resources, online portals, and networking platforms whereinformation can be exchanged about bio-based solutions, their applications,
and producers ***

10-245 persons employed 4.2% 20.3% s 75.5%
<10 persons employed | 10.0% 21.4% I 68.6%

Surveys and research about bio-based solutions *

10-245 persons employed 5.3% 20.3% ] 70.4%
<10 persons employed | 15.7% Bl | 56.9%
Decision making process with the participation of the wider public(public consultations, etc.) **
Advanced education level 14.6% 33.3% I 52.1%
ntermediate education level | 20 29 30.8% ] 49.0%
Basic education level 211 36.8% ] 42.1%
Economicand regulative support for new bio-based industries and the greening of traditional industries” **
Advanced education level | g g, .80 e a5 8
ntermediate education level | 1 g9 B.7% —Es A%
Basic education level | 15.8% 3l.6% ] 52.6%
Specialized agricultural exhibitions, Demo projects and showcases, cross visits (one-to-oneand multiple) *
Advanced education level | 5 g, 21.4% | 70.8%
ntermediate education level | 4 g1 22.1% . 73.a%
Basic education level | 5.3% 52.6% ] 42.1%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

*** Significant at p<0.01; ** significant at p<0.05; * significant at p<0.1.

Summarising the experts opinion for the future about promoting the rural circular bioeconomy and enhancing the
adoption of biebased solutions in rural areas$ the SE region requires policy and extension services, technology,
and the development of value chains if all of these works together biobased solutions will be adopted in the long
run.

In the short run technological developments to progress and poligst be supportive. Promotion of this economy,
financial and educational support, technical assistance are needed. Awareness, information, promoting best prac:
tices, enhance interest can help to facilitate the implementation of increased circulation bim@ggorinciples and
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entrepreneurs for a better start of applying bimased solutions in their daily activities. Moreover, in a short time
period dissemination of information about legal instruments, support schemes, technologies, product use could be
the key factors. In londgime perspective preparation and implementation of strategies, training of human re-
sources, attracting young motivated and willined people to rural areas, enabling them to produce final products
might become essential.

Experts agreg¢hat it is essential to apply strategies for both short and loergn efforts. Shortterm strategies

should be related to awareness and education campaigns, pilot projects and demonstrations, capacity building,
training and knowledge exchange includingwetking and collaboration. Furthermore, the loteym strategies

should be focused on infrastructure development, sustainable finance mechanisms, research, and innovation in-
vestments, etc.

Experts also have been asked their opinion if the knowledge trasgfgem, the share of experience and replica-
bility of innovative biebased solutions are efficient and integrated (e.g., involving different types of stakeholders
depending on their functional performance), etc., in order to foster the sustainabkbdsed solutions in rural
regions.

Most of the experts agreed that the knowledge transfer system in rural region needs to be improved. It is essential
in the decisiommaking process, as well as in implementing the technologies. But according to experts’ systems
availability is poor. It lacks unified knowledge dissemination system. There is no information about potential prod-
ucts, their technologies, potential raw materials, economic evaluation. Many things are diluted. On the other hand,
energy and material remirces are still large but it should be analysed and considered to what extent it will be
possible to use them. Decisionakers should cooperate and develop future activities together.

Experts agreed that the knowledge transfer system in rural regiontisvelb developed, and it lacks a methodo-
logical approach and governance of it. Experts have mentioned that the knowledge transfer system is mostly de-
veloped at the macro level, but not at the regional. This is a very strong shortcoming in terms of thévproa
development of biebased solutions in rural regions.

Based on the strong agreement among argkrs regarding key accelerators for the adoption oftiaged solutions

in rural areas, it is recommended that policymakers and stakeholders prioritizenaest programs and support
mechanisms to encourage producers, especially ssealle enterprises and rural businesses, to adopthaised
solutions. These incentives can include grants, subsidies, and technical assistance to facilitate the trangitien to m
sustainable practices. To complement these efforts, it is essential to engage in effective communication and edu-
cation about the advantages of blmased solutions and their positive impact on the environment and the local
economy. While surveys and esgch are not seen as strong accelerators by-esers, they still play a crucial role

in informing policymakers and stakeholders about the effectiveness and impact-babén solutions. Therefore,
continued research and data collection should not beleetgd. Additionally, while mandatory legislation may not
be popular among endsers, it can still be considered where appropriate to drive the adoption eb&sed prod-

ucts in applications with proven environmental benefits, provided that it is donevayethat considers the unique
circumstances of rural areas.
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3.2.5 Socio-demographic and business structural characteristics of end-users affecting the adop-
tion of bio-based solutions in rural areas

The data of the survey were analysed according to-@ssils’ socio-demographic and business structural charac-
teristics such as legal form of farm/enterprise, size of farm/enterprise, experience of farm/enterprise, bioeconomy
sector, remoteness, education etc. The-sfjuare test was used to test for differerscbetween the groups of erd

users according to their soctemographic and business structural characteristics. The results of theechie

test show that these characteristics may have and do have an impact on the decisions and perceptions of the end
users.

In terms of economic activity by bioeconomy sectors/themes:

- The endusers in biomaterials and bioenergy sectors are more likely to adogidsed products and tech-
nologies than those in the other bioeconomy sectors.

- Easy replicable practice and pibge legislative framework to switch to bimased solutions are more im-
portant incentives to become an adopter of Hiased solutions for farms/enterprises in forestry and nat-
ural habitats, and in food and agriculture as well than in other bioeconomy iseetbile economic benefit
is a more important incentive for farms/enterprises in bioenergy and food and agriculture as well.

- The endusers in bioenergy and food and agriculture were the most likely to agree that consultation with
an official advisor is #akind of information needed before deciding to adopt any-lésed solutionThe
end-users in biomaterials and food and agriculture were the most likely to agree that thebensfit
model to reflect the bigbased activity specifics is the kind of infation needed before deciding to adopt
any biebased solution.

- Lack of knowledge is the most common barrier for-@isérs in food and agriculturas well agorestry and
natural habitats.

- The endusers in bioenergy and food and agriculture sectors moshsflly agreed that superior cosbm-
petitiveness products are needed when it comes to choosing an alternative innovativessaiallbie
based solution. In terms of superior environmental performance, thews®ts from biomaterials and food
and agriculturesectors mast strongly agreed that there is a specific need to chooselmbai solution.

- Training and advisory support are the most needed to identify opportunities felbdsed solutions for the
end-users in food and agriculture, forestry and naturabitats, and bioenergy as well.

- The endusers from water systems most strongly agreed that the decisiaking process with the partic-
ipation of the wider public is an accelerator of innovative sraedlle biebased solutions, while the end
users from thebiomaterials sector most strongly agreed that peéespeer knowledge exchange is an ac-
celerator of innovative smatficale biebased solutions.

In terms of the remoteness of rural areas:

- The endusers from rural areas close to a city are more likely topadnnovative biebased products as
well as to operate at a village scale than those from remote rural areas than those from remote rural areas.
- The endusers from rural areas close to a city are more engaged with customers, researchers, authority of
legsslators, and their own employees than those from remote rural areas, while theuseid in remote
rural areas are more engaged with other stakeholders.
- Government subsidies and/or other support schemes are incentives to become an adopter for a higher
number of farms/enterprises from remote rural areas than those from rural areas close to a city.
- The endusers from remote rural areas contrast tothose from rural areas close to a giggreedmore
stronglythat insufficient consumer interests/awareneasd uncertainty around environmental benefits
are the barriers to adopting bibased solutions.
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The endusers from remote areas close to a city more strongly agree that diversification of operations is a
driver of biebased solutions than those from remoteral areas.

Training and financial support to identify opportunities for-biased solutions is more necessary for the
end-users from remote rural areas than for those from rural areas close to a city.

In terms of adoption of innovative bio-based solutions (adopters v.v. non-adopters):

The most common barriers for neadopters to adopt bicbased solutions are technical capacity and legis-
lative barriers, while for adoptertbiey are thelack of knowledge and technical capacity.

The adopters were more likellgan the nonadopters to agree that uncertainty regarding sustainability and
other factors are the barriers to the growth of customer demand fortidsed products.

The nonradopters are more likely than the adopters to agree that meeting sustainabitggts, longterm
economic benefits, and supporting a local/circular economy are the drivers-tidsied solutions adoption.
The nonadopters are more likely to agree that the superior quality offfised solutions in comparison
to conventional solutiongs the specific need to choose an alternative innovative satalle biebased
solution than the adopters, while the adopters are more likely to agree that compatible with existing pro-
cesses is the specific need to choose an alternative innovative-sallbiobased solution than the noen
adopters.

There is a greater need for training and advice to help the adopters identify opportunities foabéal
solutions than for the nomadopters.

The noradopters are more likely than the adopters to agree thatimtives for consumers to buy sustain-
able biebased and bioenergy products and other factors are accelerators of innovativessalallbie
based solution

In terms of education level.

The initiatives to adopt innovative bimased product is very low amotitge endusers with basic education
compared to the endisers with intermediate and advanced education level.

The endusers with basic education are not at all engaged with customers and researchers, while those
with advanced education are the most engagdth customers and researchers.

The endusers with advanced education are more likely than those with basic and intermediate education
to agree that supplier/customer demand, lotgrm economic benefits and other factors are the main driv-
ing factors for he adoption of biebased solutions.

Training is the most needed support to identify opportunities for-bésed solutions for endsers with
intermediate education, while research support is the most needed foruemas with advanced education.

The endusers with basic education level are most unsure whether decision making with the participation
of the wider public, economic and regulative support for newlidsed industries and the greening of the
traditional industries, and specigdid agricultural exibitions, demo projects and showcases, cross visits
are accelerators of innovative smalttale biebased solutions.

In terms of the legal form of the farm enterprise:

Legal entities are more optimistic than natural persons about the relevance of thewratine product/pro-
duction process for society after 2030.

Legal entities are more likely to adopt Hiased technologies than natural persons.

Natural persons are more likely than legal entities to operate at farm/enterprise scale, while legal entities
aremore likely than natural persons to operate at specific industry in rural areas.

Legal entities are more engaged with customers, suppliers, researchers, thematic networks, and their own
employees than natural person, while natural persons are more engagbedther stakeholders.

Natural persons more than legal entities agreed that peepeer conversations with adopter is a kind of
information needed before making a decision on anylimsed solution.
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- For both legal entities and natural persons, lackleér guidelines dack ofa national bioeconomy strategy
in action and lack of knowledge are the most common barriers to andgpto-based solutions.

- Legal entities are more likely than natural persons to agree that being an innovator and techrsoasrea
are the drivers of bidased solutions.

- Natural personare more likely than legal entities to agree thiéie superior quality of biebased solutions
in comparison to conventional solutions is the need to choose an alternative-scadd biebased stution,
while legal entities are more likely to agree that superior environmental performance is the need to choose
an alternative smalécale biebased solution.

- Natural persons need more training and advisory support than legal entities, while legigisaméied more
research support than natural persons to identify opportunities forlised solutions.

- Legal entities are more likely than natural persons to agree that educational material and training on bio
based solutions, incentives for consumerssuy sustainable bibased and bioenergy products, and other
factors are accelerators of innovative srradhle biebased solutions. Natural persons are more likely than
legal entities to agree that a clear certification and labelling regulation frameforBio-based products
and packaging is an accelerator of innovative sile biebased solutions.

In terms of years of experience:

— The endusers with over ten yearsf experience aranore engaged with associations and their own em-
ployeesthanthose wth shorter experience

— For endusers with over ten yearsexperience economic benefit is the main incentive to become an
adopter, while forend-userswith shorter experience, other incentives are the main ones to become
adopters.

— End-users with over ten garsof experience most strongly agree that financial incentive is a driver ef bio
based solutions adoption.

In terms of size classes of farms/enterprises:

— Small and mediursized eneusers (with 18249 persons employed) are more likely to adopt-based
technologies than micrgized eneusers (with less than 10 persons employed).

— Small and mediursized endusers are more engaged with suppliers and their employees, while micro
sized enedusers are more engaged with associations.

— For the small and mediussizd endusers, economic benefit and competition with successful brand own-
ers’ companies that are already investing in {nased alternatives are greater incentives to adopt-bio
based solutions than for the micigized eneusers.

— The competitiveness encourag small and mediursized eneusers to become adopters more than miero
sized.

— The small and mediursized enelusers more strongly agree that coverage of customers’ needs for bio-
based solutions is a specific need to choose an alternative innovativesmlalbiocbased solution than
micro-sized eneusers.

— Training support is more needed for mieszed eneusers, while research support is more needed for small
and mediumsized enelusers.

— Small and mediunrsized eneusers are more likely than micized eneusers to agree that the educational
material and training on bibased solutions, informative online resources, online portals, and networking
platforms, surveys, and research about-biased solutions are accelerators of innovative sraedlle bie
based slutions.
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4 Conclusions

Based on endisers and experts’ surveys, this report provides an overview of the stakeholders’ needs, innovative

ideas and interests to promote currently available spsahllle biebased solutions in rural areas in the EU with a
particular focus on thirteen EU member states and North Macedonia. The surveys were conducted in each country
and then summarised to present the status and/or approach of all countries in common and each RBP region
(North-West RPB, SoutWest RBP, Ndr-East BP, SoutiEast RBP). Summary findings present six areas of survey
results.

Adoption of bio-based solutions in rural areas

Tworthirds of the adopters surveyed use innovative-besed products, a slightly smaller proportion of them adopt
bio-based processesand less than half of them apply Hiased technologies. Almost twtbirds of the non
adopters surveyed said that they would apply innovativelidsed products, just over half of them chose-based
technology, and slightly less than half of them ghit they would apply bidased processes.

This can be explained by several contextual factors, e.g., theasied solutions through the use of innovative-bio
products require less knowledge, time, and financial resources, and are more understandabéesendo manage
than innovative bieprocesses or technologies.

The endusers in biomaterials and bioenergy sectors are more likely to adogtdsed products and bitechnol-
ogies than those in the other bioeconomy sectors. This is regular and caplaaer by several contextual factors.
The manufacturing of biomaterials is classified as-égh/mediumhigh-tech/mediumlow-tech economic activ-
ity, while the agrefood and woodbased sectors are classified as a-teeh economic activity. Bioenergetjasne
can say, is a new economic activity in rural areas, and modern bioenergy is developed based on innovations.

Most enduser biebased solutions operate at the farm/enterprise scale, and a small number are ineipstcyfic

in rural areas and at the camunity or village levellt can be assumed that, in many cases, the adoption of bio
based solutions is more based on the internal interests of the farm/company (primarily to obtain economic benefits
for themselves), and is less inclusive and poorly origtdehe interests of the local community/rural development.

Most of the surveyed endsers expect that their innovative product/production process will remain relevant for
society in the long term and will lead to sustainabilityhis suggests that moatiopters focus on the longgrm
perspective when implementing innovative Hiased solutionsThe lowest proportion of the endsers from the
SouthWest RBP than from the SouHast, NortHEast, and NorttWest RBPs, think that their innovative prod-
uct/production process will be relevant for society after 2030. A higher proportion of legal entities than natural
persons foresees when their innovative products/production processes will be relevant for society after 2030.

Endusers work with stakeholders to rka biobased solutions morefficientandsustainable (renewable, inclusive,
circular). More than half of them do this with customers, suppliers, researchers and outside advisens- End
ers/adopters from the NortkEast RBP, compared to the other RBPs,thadhighest level of engagement with
stakeholders, such as customers, suppliers, researchers, external advisors, associations, and their own employee
This pattern may be correlated with the regiavel specific since the largest proportion of the arsgrs surveyed

were small and mediursized legal entities in the NorBast RBP.

According to soci@emographic and business structural characteristics, legal entities are more engaged with cus-
tomers, suppliers, researchers, thematic networks and own empleyiean natural persons. Eagsers with over

ten yearsof experience are the most engaged with associations and own employees than those with shorter expe-
rience. In contrast to endsers with higher education, ergsers with a basic education have not ket engage-

ment with customers and researchers. At the size of the farm/enterprise level, the majority of small and medium
sized endusers engaged with suppliers and own employees, while the majority of microgard engaged with
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suppliers and associatisnThe eneusers from rural areas close to a city had more engagement with customers,
researchers, authority of legislators, and own employees than theuseds from remote regions. However,
adopters from remote rural areas had more engagement with oitekeholders.

In expertopinion, smaliscale biebased solutions can be more successfully implemented when active and signifi-
cant involvement with stakeholders exists. EU, national, regional, and local government institutions can be and
should be active skeholders, as well as cooperatives, agricultural/technical advisors, other producers/processors,
and universities/research orgasaitions, could be more active in the field as well.

Incentives to become adopters of bio-based solutions

Economic benefits ahenhanced product performance and/or functionalities are the main incentives to become
adopters of innovative bibbased solutions. The survey revealed that the economic benefit is the biggest incentive
to apply innovative solutions in the bioenergy, fargsand agrifood sectors, and for erdser with more than ten
years of experience. A replicable good practice is another important incentive to become an adopter in-the agri
food sector, as well as in both forestry and water systems. Rural residentdyusunal to implement the innova-

tions that are already successful and therefore are more reliable and less risky for them. In th&airRBP, the
easily replicable good practice and economic benefit are the incentives that led them to become adbbiers.
makes this region different from other RBPs.

Government subsidies and/or other support schemes are incentives to become an adopter for more than half of
endusers from remote rural areas, however, only for a third of-esdrs from rural areas close # city. Every
seventh enduser/nonadopter surveyed would begin to adopt an innovative-bésed solution if it were supported
through subsidies. In addition, about half of the surveyed-adopters would adopt any bibased solution if they

could coopeate and share the costs with others.

In experts perceptionpromoting the circular economy and innovative diased solutions in rural areas requires a
multi-faceted approach that goes beyond economic incentives. A range eécamomic incentives such aapac-

ity building, education, training, networking, and politics can play a crucial role in promoting the development and
application of circular bioeconomy and innovative-bised solutions in rural areas. The experts agreed, that by
combining these inadives, governments, orgasgtions, and communities can create a supportive ecosystem that
encourages the development and application of circular bioeconomy solutions in rural areas.

Barriers to the adoption of bio-based solutions

The survey revealed that lack of financial capital is one of the main barriers to adopting innovativedsed
solutions. Meanwhile, almost twthirds of endusers surveyed in the Souffast and SouthVest RBPs, consider
lack of knowledge as the main barrier to adopting inndxebiobased solutions. Meanwhile, in the NorEast
RBP, the highest share of the ensers surveyed agreed that lack of clear guidelines or there is not a national
bioeconomy strategy in action is the main barrier to adoptingli@sed solutions. In adlibn, more than half of

the endusers surveyed in the NordWest RBP think that legislative barriers are important to the adaptation of
these solutions.

In addition, technical capacity and legislative barriers were rated by surveyeddupiers as highlymportant
barriers to adopting innovative bibased solutions. In comparison, lack of knowledge and technical capacity were
identified as the main barriers to adopting Hiased solutions by the adopters surveyed. It was found the largest
differences betwveen the perceptions of barriers by legal entities and natural persons were based on lack of
knowledge, partnerships, clear guidelines or the absence of a national bioeconomy strategy, uncertainty about
environmental benefits, uncertainties about the supplfyfeedstock or ingredient, incompatibility with existing
processes or high replacement costs, higherdifele costs to buyers, and legislative barriers.
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In expertsopinion, the barriers vary depending on the specific context for the region, but here@ne common
challenges that adopters and nawopters are facing. Those barriers are lack of skills and qualified personnel, in-
sufficient and/or complex regulations, limited funding, and investment, knowledge gaps, poor infrastructure, lack
of cooperatim, and lack of good practice. According to the expert’s survey results, membership with small produce
groups, cooperatives, and similar orgsations can indeed help both adopters and radopters of biebased so-
lutions overcome many of the challenges ttiage.

Driving factors for the adoption of bio-based solutions

The survey revealed théte main driving factors fathe adoption of innovative bidased solutions are lorAgrm
economic benefits and supplier/customer demand. Both adopters anehalmpters surveyed agree that lortgrm
economic benefits are the main drivers. Similarly,-eisdrs from the Soutftast, NorthREast and SouthVest RBPs
are of the same opinianMeanwhile, most endisers from the NortiNVest RBP think that meeting sustainability
targets is the main driver fdhe adoption of biebased solutions. The engsers surveyed ithe biomaterials sector
agreed that environmental reasons/benefits/welfare is a driving factor to adopbh&ed solutions, while in other
bioeconomy sectors umthalf of endusers are unsure that this driving factor is so important.

Differences are found between how surveyed arggrs with different socialemographic and business structural
characteristics indicated the driving factors for the adoption oftideed solutions. For instance, compared to nat-

ural persons, a higher percentage of the legal entities agreed that being an innovator is a driving factor for the
adoption of biebased solutions. A much higher percentage of small and medinet eneusers ageed that com-
petitiveness is a driver to adopt blzased solutions than very small enders. A higher percentage of the end
users surveyed from rural areas close to a city (in comparison to those from remote rural areas) agreed that diver-
sification of opeations is a driving factor for the adoption of Hiased solutions. More than twthirds of surveyed
endusers with intermediate or higher education levels agreed that supplier/customer demand is a driving factor
for the adoption of biebased solutions, wite less than half of endsers with basic education agreed with this
statement. Similarly, in comparison with the enders surveyed who have a basic education level, a higher per-
centage of the endisers surveyed with intermediate or higher education agreith longterm economic benefits,

being an innovator, and technical reasons as the main driving factors for the adoptiontidd®d solutions.

Experts have agreed that the demand for biobased solutions (products and services) is playing a kelg oidénig

on the adoption of biebased solutions. There is increasing consumer demand fofrecally and sustainable
products. Biebased solutions cater to this demand, providing a marketing advantage for businesses that smphasi
their commitment to envionmental responsibility. Adopting and developing-b@ased solutions in each RBP re-
quires a combination of technical, orgaational, and strategic capacities.

Needs, ideas and interests to adopt bio-based solutions

Almost four out of five surveyed engsers agree that coverage of customanseds for biebased solutions, use

for locally sourced feedstocks, superior environmental performance, compatibility with existing processes, cost
competitive products, and superior quality of Hiased solutions inanmparison to conventional solutions are the
specific needs when it comes to choosing an alternative innovative-soaé biebased solution.

Differences are found in how the eagsers with different soci@lemographic and business structural characteris-
tics indicated the specific needs to adoptbiased solutions. For instandeur out of five endusers surveyed in
agrifood and bioenergy sectors agreed that superior emshpetitive products are the main specific needs when

it comes to choosing an alteative smaliscale biebased solution, while up to twthirds of endusers from bio-
materials, water systems, and forestry sectors agreed with that. Natural persons slightly more than legal entities
agreed thathe superior quality of bidbased solutionssia specific need to choose an alternative-based solution.
Natural persons slightly more than legal entities agreed thaisuperior quality of bibased solutions is a specific
need to choose an alternative blmased solution. Compared to micro enders, a higher percentage of small and
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mediumsized endusers agreed that coverage of custoniemseds for biebased solutions is a specific need to
choose an alternative bibased solution. For higher proportion of the nradopters compared to the adoptsr
agreed that superior quality of bibased solutions and compatibility with existing processes are specific needs to
choose an alternative bibased solution.

The expertssurvey results have highlighted the fact that choosing an alternative innovatia#-stale bigbased
solution in the region varies based on the specific context, and industry of the country, but here are some key
factors to consider which have no significant differences across the RBPs. Choosing an alternative innovative sma
scale bo-based solution in rural regions a lot depends on so&etgeds, and when choosing an alternative inno-
vative smaliscale biebased solution, sma#icale producers and SMEs need to consider technical feasibility, cost
effectiveness, market demand, prodwsustainability, access to financing, and R&D support. Energy intensity, waste
management, water consumption, and environmental impact issues could play a key role in this matter. Based on
the preferences and needs of nadopters before deciding to embea biebased solutions, it is recommended

that efforts should be custoretd to cater to the varying needs and preferences of-adopters based on factors

such as regional location, economy theme, years of experience, and legal form.

Accelerators of innovative small-scale bio-based solutions in rural areas

The survey of both experts and enders revealed various accelerators of innovative sswlle biebased solu-
tions in rural areadviost ofthe surveyed enelsers think that economic and regulative suppior new bichased
industries and the greening of traditional industries, incentives for consumers to buy sustainableskid prod-
ucts and bioenergy, and incentives to producers to adoptiaised solutions are accelerators of innovative small
scale bd-based solutions in rural areas. The amkrs surveyed from both Soutfast and SouthiVest RBPs most
strongly agreed that incentives to producers to adopt-based solutions are an accelerator of innovative- bio
based solutions in rural areas. Similatie endusers in the NortFEast and NorthtWest RBPs most strongly agreed
with the acceleratorslake economic and regulative support for new-biased industries and the greening of tra-
ditional industries.

In addition, experts agree that in a short timeigbemination of information about legal instruments, support
schemes, technologies, and product use could be the key factors for an acceleration efcatealiiebased solu-
tions in rural areas. From a time, perspective preparation and implementatiotraiegies, training of human
resources, and attracting young motivated, and viined people to rural areas, enabling them to produce final
products might become essential.
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5 Recommendations

One of the overall ambitions of the survey was to gather insifffom both endusers and experts in the field of
bio-based solutions and adopters and nadopters experiences, needs, ideas and interests. The survey results
explored the current perceptions, challenges, and opportunities within these domains, withittiveate goal of
shaping the future of sustainable practices in various bioeconomy themes andhagiiries.

The survey helped to bridge the gap between @s@rs and experts, acknowledging that each group possesses
valuable insights. ERdsers, who diretly engage with bidoased products and circular economy practices, provide
realworld feedback, while experts offer specialised knowledge and vision. By bringing these perspectives together,
the survey has created a holistic understanding of the curi@midcape.

Moreover, the survey results have helped to identify not only the most replicable experiences but also challenges,
barriers, describe the needs to better understand, develop and adopb&sed solutions in different European
regions. This infor@ttion is crucial for identifying bottlenecks and areas forlfsed innovations and its support
ecosystem. Therefore, the recommendations on how to foster successful adoption in the different European re-
gions address the key factors that can play a ctuola in achieving these goals.

The survey’s outcome recommendations are essential for various stakeholders, including policymakers, research-

ers, agraeindustry beginners and leaders, adopters and+aalopters, and environmental advocates. These recom-
mendations will be based on a comprehensive analysis of survey responses, merging the practical insights of enc
users with the strategic insights of experts. They will provide a roadmap for advancigdeid solutions and
circular bioeconomy practices.

In sunmary, the survey results serve as a vital tool for capturing the diverse perspectivesasenscand experts

in the field. The resulting recommendations are crucial for guiding stakeholders toward more sustainable practices
and fostering biebased innoation in all five bioeconomy themes. The ultimate significance of these recommenda-
tions lies in their potential to drive sustainable growth and circular bioeconomy in different European regions.
Furthermore, by implementing the suggested strategies anst peactices, agrindustries and governments can
reduce their ecological footprint, minimise waste, and contribute to a more sustainable and resilient future.
Recommendations to foster bipased innovations in European rural areas can be grouped ineralesategories

to ensure a comprehensive approach to circular bioeconomy development. Here are some key groupings for these
recommendations.

1. Awareness campaigns and training

Awareness campaigns: tailored to rural communities to build the slkiland knowledge needed for biased busi-
nesses and circular practices in rural areas, and also to inform residents, farmers, and entrepreneurs about the
benefits and opportunities of circular bioeconomy and-based solutions.

Skill Development Programs: implement training programs and workshops to equip rural residents with the skills
required for biebased industries, including biotechnology and sustainable agriculture including knowledge related
to bio-based technologies and practicdtsis useful to equip individuals with the necessary technical assistance and
mentoring to individuals and organisations involved inlbésed projects and initiatives to ensure they have access
to expert guidance.

Collaboration with Educational Institutions: partner with local schools, colleges, and universities to offer special-
ised courses and degrees related to-b@sed technologies.

Knowledge Sharingestablish networks for knowledge sharing and mentorship, connecting rural innovators with
experts in the field. The professional capacity can be increased when fostering collaboration and knestigdige
networks among professionals in the Hiased industry, facilitating the exchange of best practices/lighthouses and
lessons learned from prace.
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Tailored incentive programs at the regional level: with a particular emphasis on promoting easily replicable good
practices, positive frameworks for transitioning to #iiased solutions, government subsidies and support schemes,
enhanced produt performance, and economic benefits, as these were the most influential factors cited by
adopters, thereby encouraging wider adoption and sustainability in rural regions.

Demonstrations that showcase in regions: it is crucial to demonstrate the pctical applications and advantages of
bio-based solutions, especially in regions where there is a higher demand for such demonstrations.

Effective communication and knowledge transfer: it is essential to engage in effective communication and educa-
tion about the advantages of bisased solutions and their positive impact on the environment and the local econ-
omy. While surveys and research are not seen as strong accelerators ‘mgensd they still play a crucial role in
informing policymakers andakeholders about the effectiveness and impact of-based solutions. Therefore,
continued research and data collection should not be neglected. Additionally, while mandatory legislation may not
be popular among endsers, it can still be considered whexppropriate to drive the adoption of bibased prod-

ucts in applications with proven environmental benefits, provided that it is done in a way that considers the unique
circumstances of rural areas.

2. Policy and Regulatory Support

Incentives for Rural Entrepreneurs: create financial incentives, tax breaks, or grants for individuals and businesses
in rural areas engaged in bimsed innovationDedicate funding through European Union (EU) programs, such as
the Common Agricultural Policy (CAPY d&torizon Europe, for circular bioeconomy projects and rurabbised
solutions should be developed to help alleviate this obstacle, making it more financially feasible for farms and en-
terprises to transition to bidased solutions.

Streamlined Regulatory Processes: simplify and expedite the permitting and regulatory processes fotbhiged
projects to encourage investment.

Clear and supportive regulatory frameworks: they encourage innovation and circular practices, organic agriculture,
and agroecological approaches that contribute to circularity and socioeconomic sustainability and reduce environ-
mental impact.

Supportive Legislation: enact policies that promote sustainable agriculture, forestry, anddaised product man-
ufacturingin rural regions.

Considered regional disparities: government subsidies and support schemes should be strategically targeted, with
a focus on remote rural areas where they appear to be more influential.

Tailored interventions: to the needsof different groups, it is more likely that eadsers in rural areas will be en-
couraged to adopt bidnased solutions, contributing to the growth and sustainability of the bioeconomy in these
regions. It is important to develop programs and support mechasit encourage producers, especially small
scale enterprises and rural businesses, to adoptiaised solutions. These incentives can include grants, subsidies,
and technical assistance to facilitate the transition to more sustainable practices.

Tailored strategies: should be developed for different regions and bioeconomy themes to address specific barriers
identified in those contexts, whether it be a lack of knowledge, legislative hurdles, or technical capacity. Addition-
ally, it is essential toigtinguish between adopters and natopters, as their perceptions of barriers differ signifi-
cantly. Noradopters may require more targeted support in terms of technical capacity and addressing legislative
barriers, whereas adopters may benefit from enhatd&nowledge and information dissemination about-based
solutions. Those strategies aim to incentivise consumers to purchase sustainabssbobproducts and bioenergy.
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This could include awareness campaigns, labelling programs, and financial eseh#t highlight the environ-
mental and economic benefits of these products.

Financial Support and Access: improve access to financial resources for-based solution adoption by providing
guidance and support in identifying suitable funding optioCreate awareness about government grants, subsi-
dies, and privatesector investments available for bimased projects. Additionally, consider establishing local finan-
cial support mechanisms tailored to the unique needs of rural businesses and commymitiuing bicbased
solutions. It is crucial to recognise that small businesses may have limited resources and capacity to adopt bio
based solutions. Therefore, it is important to provide financial incentives, grants, or subsidies to small businesses
with fewer than 10 employees to help them meet the specific needs of their sectors.

Feedback mechanisms and evaluation systems: it is important to regularly assess and enhance the support eco-
system, ensuring it remains responsive to evolving needs and fagistainable bicbased solutions in rural areas
and to track the adoption and impact of biased solutions in different sectors. Use this data to refine policies and
support mechanisms accordingly. Also, it is important to encourage active participatibfeedback from end
users and businesses in the development and implementation dbésed solutions. Foster a sense of ownership
and engagement among stakeholders.

2. Community Engagement and Collaboration

Collaborative Ecosystems: to develop coliborative platforms, research, and innovation hubs, that help to facilitate
and transfer technology and knowledge from urban innovation centers to rural areas through outreach programs,
technology parks, and partnerships with research institutions thatigoon biebased technologies, sustainable
agriculture, and circular economy practices. These networks can facilitatsltaishg and resource pooling among
non-adopters, making it easier for them to collectively invest in and adopbbged solutions. $h initiatives can
enhance the adoption rate and promote knowledge exchange among peers, driving the sustainable growth of bio
based solutions in rural communities.

Local Entrepreneurship Support: establish business incubators and mentorship programencourage local entre-
preneurs to pursue bidased ventures.

Facilitated engagement: promoted and facilitated engagement between adopters and stakeholders, particularly
in regions with lower engagement, to enhance the sustainability, applicalatiy replicability of bidased solu-
tions.

Multiactors approach: collaboration and partnership among government agencies, industry associations, research
institutions, financial entities, NGOs, local communities, and other stakeholders to provigeattensive support,
resources, and incentives for smatlale producers in rural regions to transition towards-ésed production,
thereby promoting sustainability and innovation in these areas.

Peer-to-peer conversations: these interactions betwen nonadopters and those who have already adopted-bio
based solutions can help neadopters gain insights from the experiences of others and address their concerns or
doubts.

Advisory and brokerage services: the highquality advisory services thateat the real technological potential in
the regions as well as ensure necessary technological transfer to the adopters it is far from the reaDppeds.
tunities for nonadopters to consult with official advisors who can provide expert guidance andnafimn about
the feasibility and benefits of bibased solutions, tailored to their specific circumstances.
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3. Market Access and Promotion

Market analysis and forecasting: while some enelisers may perceive market limitations, others see growth po-
tential. Policymakers and industry stakeholders should conduct comprehensive market assessments to determine
the actual potential and create strategies accordingly.

Sustainability standards and certifications: it is essential to ensure that bioasel products meet rigorous sustain-
ability standards and certifications, providing consumers with confidence in theifriecalliness. A favourable
regulatory environment supports the production and adoption of-based solutions, ensuring quality and envi-
ronmental performance standards are met. This includes incentives and tax breaks for businesses that invest in bic
based technologies.

Market demand: it is crucial to monitor production levels and market demand carefully. Effective inventory man-
agerrent and distribution strategies should be in place to prevent oversupply and waste.

Growth of customer demand in regions: it is essential to develop tailored strategies that address specific barriers,
such as sustainability concerns, price compatitess, and consumer education,drder to enhance awareness
and adoption among endsers.

Market agreements: it is crucial to facilitate market access for tiased products, both domestically and interna-
tionally. This includes trade agreemerasd initiatives to promote the export of bibased products, especially
those with superior quality and environmental performance.

4. Research and Development

Allocated resources for R&D: it is important to invest in research and development atities that focus on enhanc-
ing the quality and costompetitiveness of bidased products, particularly in the food and agriculture and bioen-
ergy sectors, where these aspects are highly valued.

Technology transfer: it is recommended to invest iesearch initiatives and collaborative technology transfer plat-
forms connecting rural businesses with research institutions to drive innovation and knowledge transfer.

Available tools and models: it is necessary to make available cbshefit modelghat specifically reflect the unique
aspects of bidbased activities. These models should help-adopters understand the financial implications and
benefits associated with adopting biased solutions.
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7 Annex |: Sampling frame by countries

T1.2: Biebased solutions innovation process

framework, methodology and standards

Bio-mate-
) Forestry/natural habi- Water rials/ )
Food/agriculture - S — bio-based Bioenergy
products
Total
Netherlands Food, Wood Fishery, Biomateri- . o8
) : Bio-based
beverage | Agricul- products aquacul- | als, biore- .
Forestry ) ) electricity,
and ture and ture, finery, bio- |,
. : biogas, etc.
tobacco furniture aquatic products
S - - N
%eShare n the total biceconomy turn- | 5o 1o, | 54 59 41% 0.3% 0.4% 12.2% 04% | 100%
overin 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users for
an interview in proportionally to 15-16 6-7 1-2 0-1 0-1 3-4 1-2 26-33
%Share in total bioeconomy turnover
Corrected appro%lmate' number of 7.8 10-11 12 3 3 2.3 2.3 633
end-users for an interview*
Final approximate number of end-us-
ers for an interview corrected by the T SVE e SV VR e - 26-33

country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Sole proprietorship*** 45% 59% n.d n.d 54% 25%
Partnership, co-operatives, associa-

: P, comop ' 27% 14% n.d n.d 15% 28%
tions, etc.

Limited liability enterprise*** 28% 27% n.d n.d 31% 47%
Natural person**** 91%
Legal person**** 9%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 80% n.d 90% n.d n.d 87% 95%
10 persons employed or more 20% n.d 10% n.d n.d 13% 5%
Approximate percentage distribution of interviewing end-users by the kind of production

Only primary production of biological re-
newable raw materials and feedstocks o o o
(i.e., agricultural products/wood/fishery 50% 50% 50%
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products 50% 50% 50% 50%

(such as food, feed, bio-products, and bio-

energy)

* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based

chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.

** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems,; biomaterials/bioproducts; bioen-

ergy

**** | egal forms of farms/enterprises in agriculture sector
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Bio-mate-
) Forestry/natural habi- Water rials/ )
Food/agriculture - systems bio-based Bioenergy
products
Total
France Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aguacul- | als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- [ city, bio-
bacco ture aquatic prod-ucts gas, etc.
%Share in the total bi
%Share in the total bioeconomy 56.1% 21.7% 4.1% 1.6% 0.6% 15.2% 07% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an interview in proportionally to
. . 14-15 5-6 1-2 1-2 0-1 4-5 0-1 26-33
%Share in the total bioeconomy
turnover
Corrected appro%lmate' number of 7.8 9-10 12 34 3 2.3 2.3 2633
end-users for an interview*
Final approximate number of end-
users for an interview corrected by T SV SV I e VR e - 26-33

the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Sole proprietorship***

33%

58%

n.d

n.d

59%

8%

Partnership, co-operatives, associa-
tions, etc.***

0%

0%

n.d

n.d

0%

1%

Limited liability enterprise***

67%

42%

n.d

n.d

41%

92%

Natural person****

59%

Legal person****

30%

Group holding****

11%

Approximate percentage distribution of interviewing end-users by size class (by perso

ns employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed

90%

n.d

91%

n.d

n.d

92%

99%

10 persons employed or more

10%

n.d

9%

n.d

n.d

8%

1%

Approximate percentage distribution of interviewing

end-users by the kind of production

Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)

50%

50%

50%

Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)

50%

50%

50%

Only processing of bio-based materials
into value added products (such as food,
feed, bio-based products and bioenergy)

50%

50%

50%

50%

Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and

50%

bioenergy)

50%

50%

50%

* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based

chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.

** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the

rural economy structure well in their own country. The corrections are recommended.

*** |egal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy

**** | egal forms of farms/enterprises in agriculture sector
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Bio-mate-
: Forestry/natural habi- Water rials/ :
Food/agriculture : Bioener
/28 tats systems bio-based gy
products
) . Total
Germany Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
seshare In the total bioeconomy 52% 12% 7.9% 1.2% 0.1% 22.2% 46% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 14-15 34 )3 01 0-1 6.7 12 2633
%Share in the total bioeconomy
turnover
C ted imat ber of
orrecier approvimate niTbere 7-8 6-7 23 23 23 45 34 | 2633
end-users for an interview
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 63% 65% n.d n.d 38% 53%
Partnership, co-operatives, associa-

tions, etc.*** 16% 12% n.d n.d 16% 41%
Limited liability enterprise*** 22% 23% nd n.d 45% 7%
Natural person**** 87%
Legal person**** 2%
Group holding**** 11%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 100% n.d 100% n.d n.d 100% 100%
10 persons employed or more 13% n.d 33% n.d n.d 21% 87%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging; water systems,; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
) . Total
Denmark Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
seshare In the total bioeconomy 50.6% 18.1% 4.2% 1% 1% 22.7% 24% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 13-14 5.6 12 01 0-1 6.7 12 2633
%Share in the total bioeconomy
turnover
C ted imat ber of
orrecier approvimate niTbere 6-7 9-10 1-2 23 23 3-4 34 | 2633
end-users for an interview
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 27% 35% n.d n.d 25% 6%
Partnership, co-operatives, associa-

tions, etc, *** 4% 1% n.d n.d 2% 44%
Limited liability enterprise*** 69% 64% nd n.d 73% 50%
Natural person**** 91%
Legal person**** 8%
Group holding**** 1%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed 64% n.d 79% n.d n.d 74% 92%
10 persons employed or more 36% n.d 21% n.d n.d 26% 8%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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Bio-mate-
: Forestry/natural habi- Water rials/ :
F | B
cot e H tats systems bio-based loenergy
products
. ' : Total
Spain Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
seshare In the total bioeconomy 55.9% 23.5% 4.2% 0.8% 1.1% 13.8% 0.7% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 19-21 8-9 )3 01 0-1 56 01 3447
%Share in the total bioeconomy
turnover
Corrected approximate numberof | 1., 14-15 1-2 23 23 3-4 23 | 3442
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 32% 41% n.d n.d 39% 7%
Partnership, co-operatives, associa-

tions, etc, *** 13% 7% n.d n.d 5% 9%
Limited liability enterprise*** 55% 52% nd n.d 56% 83%
Natural person**** 93%
Legal person**** 7%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed 80% n.d 90% n.d n.d 83% 97%
10 persons employed or more 20% n.d 10% n.d n.d 17% 3%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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Bio-mate-
: Forestry/natural habi- Water rials/ :
Food It . B
cot e H tats systems bio-based loenergy
products
) . Total
Portugal Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
%Share in the total bioeconomy 41.5% 18% 10.8% 3.1% 1.5% 23.3% 1.8% | 100%

turnover in 2019

Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)

Approximate number of end-users
for an interview in proportionally to

%Share in the total bioeconomy 14-15 6-7 35 12 12 89 12 34-42
turnover
Corrected approximate number of 7.8 11-12 3.4 35 35 45 34 3447

end-users for an interview*

Final approximate number of end-
users for an interview corrected by T SV SV I e VR e - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 40% 48% n.d n.d 41% 76%
Partnership, co-operatives, associa-

tions, etc, *** 3% 0% n.d n.d 1% 1%
Limited liability enterprise*** 58% 52% n.d n.d 58% 23%
Natural person**** 94.5%

Legal person**** 5.3%

Group holding**** 0%

Common land unit**** 0.2%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 80% n.d 90% n.d n.d 83% 97%
10 persons employed or more 20% n.d 10% n.d n.d 17% 3%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging; water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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Bio-mate-
: Forestry/natural habi- Water rials/ :
F | B
ood/agriculture . systems bio-based joenergy
products
) ) Total
Italy Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 44.6% 17.4% 7.1% 0.8% 0.5% 27.2% 24% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ewm prpport|ona|ly to 15-16 5.6 34 01 0-1 10-12 12 3447
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 8.9 11-12 9.4 23 23 6.7 34 3447
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 42% 56% n.d n.d 43% 14%
Partnership, co-operatives, associa-

tions, etc.*+% 30% 24% n.d n.d 17% 12%
Limited liability enterprise*** 28% 21% nd n.d 40% 74%
Natural person**** 98.3%

Legal person**** 1.4%

Group holding**** 0%

Common land unit**** 0.2%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 87% n.d 93% n.d n.d 80% 96%
10 persons employed or more 13% n.d 7% n.d n.d 20% 4%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-
er
* *g*y* Legal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
T ' : Total
Latvia Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 25.2% 21.8% 28.5% 17.4% 1% 4.9% 12% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 8.9 7.8 10-12 6.7 0-1 23 12 3447
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 34 3-9 7.8 11-12 23 1 )4 3447
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 26% 23% 60% 60% 36% 6%
Partnership, co-operatives, associa-

tions, etc.*** 2% 1% 40% 40% 1% 4%
Limited liability enterprise*** 72% 76% 0% 63% 90%
Natural person**** 99%
Legal person**** 1%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed 77% n.d 76% n.d n.d 88% 80%
10 persons employed or more 23% n.d 24% n.d n.d 12% 20%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F | B
cot e H tats systems bio-based loenergy
products
. . ' : Total
Lithuania Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
séshare In the total bioeconomy 36.2% 25.8% 20.3% 4.5% 1% 10.8% 1% 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 12-13 8-10 7.8 3 0-1 45 12 3447
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 6.7 13-15 45 45 23 3 34 3447
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 51% 66% n.d n.d 69% 28%
Partnership, co-operatives, associa-

tions, etc, *** 1% 0% n.d n.d 0% 0%
Limited liability enterprise*** 48% 34% nd n.d 31% 72%
Natural person**** 99%
Legal person**** 1%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 78% n.d 88% n.d n.d 89% 92%
10 persons employed or more 22% n.d 12% n.d n.d 11% 8%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging; water systems, biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F | B
ood/agriculture . systems bio-based joenergy
products
) ) Total
Poland Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 52.9% 19.6% 11.5% 2.5% 0.1% 12.3% 11% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 18-19 7.8 45 1 0-1 35 12 3447
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 9-10 1213 3.4 45 23 3 )4 3447
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 34-42
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 76% 91% n.d n.d 82% 37%
Partnership, co-operatives, associa-

tions, etc.*** 9% 2% n.d n.d 4% 6%
Limited liability enterprise*** 16% 6% nd n.d 13% 57%
Natural person**** 99%
Legal person**** 1%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 73% n.d 90% n.d n.d 84% 89%
10 persons employed or more 27% n.d 10% n.d n.d 16% 11%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging; water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
) ) Total
Greece Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 48.2% 35.9% 1.9% 0.2% 2.6% 10.1% 11% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 12-13 9-10 12 01 12 23 01 2633
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 6.7 1213 1 12 34 1 2.3 2633
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 58% 71% n.d n.d 57% 23%
Partnership, co-operatives, associa-

tons. ete rx 27% 19% n.d n.d 21% 47%
Limited liability enterprise*** 15% 10% nd n.d 22% 30%
Natural person**** 99.8%

Legal person**** 0.2%

Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 89% n.d 95% n.d n.d 87% 99%
10 persons employed or more 11% n.d 5% n.d n.d 13% 1%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
j ' : Total
Slovenia Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 31.3% 17.4% 14.7% 6.4% 0.2% 29.7% 03% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 8.9 45 45 3 0-1 3.9 01 2633
%Share in the total bioeconomy
turnover
C ted imat ber of
orrecier approvimate niTbere 45 8-9 3-4 5-6 1-2 45 12 | 2633
end-users for an interview
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 73% 73% n.d n.d 51% 60%
Partnership, co-operatives, associa-

tions. etc ¥** 1% 1% n.d n.d 1% 1%
Limited liability enterprise*** 26% 26% nd n.d 48% 39%
Natural person**** 99.6%

Legal person**** 0.4%

Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Up to 10 persons employed 93% n.d 92% 98% n.d 85% 97%
10 persons employed or more 7% n.d 8% 2% n.d 15% 3%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems,; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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T1.2: Biebased solutions innovation process

framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
j ' : Total
North Macedonia Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
%share in the total bioeconomy 20.6% 60.8% 1% 2.1% 0.1% 15.4% 0% 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ew in prpport|ona|ly to 56 16-17 01 1 0-1 45 0 2633
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 34 18-19 1 23 01 )4 01 2633
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Sole proprietorship***

19%

9%

n.d

n.d

9%

0%

Partnership, co-operatives, associa-
tions, etc.*¥**

0%

0%

n.d

n.d

0%

1%

Limited liability enterprise***

80%

91%

n.d

n.d

91%

99%

Natural person****

n.d

Legal person****

n.d

Group holding****

n.d

Approximate percentage distribution of interviewing end-users by size class (by perso

ns employed)

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed

81%

n.d

88%

n.d

n.d

73%

91%

10 persons employed or more

19%

n.d

12%

n.d

n.d

27%

9%

Approximate percentage distribution of interviewing

end-users by the kind of production

Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)

50%

50%

50%

Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)

50%

50%

50%

Only processing of bio-based materials
into value added products (such as food,
feed, bio-based products and bioenergy)

50%

50%

50%

50%

Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and

50%

bioenergy)

50%

50%

50%

* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based

chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.

** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging; water systems; biomaterials/bioproducts; bioen-

ergy

**** | egal forms of farms/enterprises in agriculture sector
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T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-mate-
: Forestry/natural habi- Water rials/ :
F ricultur Bioener
cot e H tats systems bio-based Oenergy
products
. ' _ Total
Romania Food, Wood Fishery, Biomateri- | Bio-based
beverage Agricul- products Forestr aquacul- als, biore- electri-
and to- ture and furni- ¥ ture, finery, bio- | city, bio-
bacco ture aquatic prod-ucts gas, etc.
s - -
seshare In the total bioeconomy 34.2% 38.2% 11% 3.9% 1% 11.2% 0.5% | 100%
turnover in 2019
Approximate sample size for interviewing end-users
(i.e., individuals or small-medium sized organisations/business entities)
Approximate number of end-users
for an |n'terV|ewm prpport|ona|ly to 9-10 10-11 34 1 0-1 34 01 2633
%Share in the total bioeconomy
turnover
Corrected appro>f|mate‘ number of 45 1213 23 23 23 3 2.3 2633
end-users for an interview*
Final approximate number of end-
users for an interview corrected by ST SV - e VU EOE - 26-33
the country’s experts**

Approximate percentage distribution of interviewing end-users by the legal form

(based on farm structure and business demography statistics by main kind of activity in the country, 2020)
Sole proprietorship*** 29% 33% n.d n.d 21% 5%
Partnership, co-operatives, associa-

tions, etc, *** 1% 0% n.d n.d 1% 0%
Limited liability enterprise*** 71% 67% nd n.d 78% 95%
Natural person**** 99%
Legal person**** 1%
Group holding**** 0%

Approximate percentage distribution of interviewing end-users by size class (by persons employed)
(based on farm structure and business demography statistics by main kind of activity in the country, 2020)

Up to 10 persons employed 84% n.d 89% n.d n.d 81% 85%
10 persons employed or more 16% n.d 11% n.d n.d 19% 15%

Approximate percentage distribution of interviewing end-users by the kind of production
Only primary production of biological re-
newable raw materials and feedstocks
(i.e., agricultural products/wood/fishery
and/or aquaculture products)
Both primary and secondary production
(i.e., the production of agricultural prod-
ucts/wood/fishery and/or aquaculture
products) and the processing of these 50% 50% 50%
products and biowaste into value added
products (such as food, feed, bio-based
products and bioenergy)
Only processing of bio-based materials
into value added products (such as food, 50% 50% 50% 50%
feed, bio-based products and bioenergy)
Both processing of bio-based materials
and biowaste into value-added products
(such as food, feed, bio-products, and
bioenergy)
* The corrections on the approximate number of interviewing end-users were made assuming that up to 50% of the business entities of secondary production (food, bio-based
chemicals, pharmaceuticals, plastics, textile, bioenergy, etc.) operate in rural areas.
** The corrections of the number of respondents according to bioeconomy sectors can be made (if necessary) by country partners (experts) who know the actual situation of the
rural economy structure well in their own country. The corrections are recommended.
*** Legal forms of enterprises in the sectors: food, beverage, tobacco; wood, wood products and furniture; forestry and logging, water systems; biomaterials/bioproducts; bioen-

ergy
**** | egal forms of farms/enterprises in agriculture sector

50% 50% 50%

50% 50% 50% 50%
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8 Annex ll: Questionnaire for end-users

Objective of “BioRural”

BioRural’s main objective is creating a pan-European Rural Bioeconomy Network to promote sraedle bio-based
solutions in rural areas.

Questionnaire focus

This questionnairédocuses on individuals or small to medium sized organisations, whose main profession and/or
focus is within one or more of the five bioeconomy themes (Food & Agriculture, Bo&btatural Habitats, Water
Systems, Bioenergy, Biomaterials) and who mainly operate in rural areas, and their activities are limited to the
interests of the primary and secondary sector.

The goal of this survey is to assess and evaluate the currentrpenfice of the European rural Bioeconomy and
identify factors affecting innovation adoption and diffusion of-bimsed solutions in rural areas.

As a result, we can contribute to the body of knowledge regarding innovation adoption and diffusiorbafSkid
solutions by providing an overview of ender’s needs, ideas, and interests.

Instructions for end-users:

The interview is conducted using a participatory approach when the research respondent and researcher are filling
out the questionnaire together.

The researcher introduces the purpose of the questionnaire and consults on a better understanding of definitions,
and interpretation of survey questions (if needed). The respondents are asked to carefully read the question and

mark their selected answe¥”, and/or to answer a guestion in a written/explanatory form.
This questionnaire can be filled out on a printed questionnaire form and@tiw@iment, filling it online.
The questionnaire consists of 31 questions which are divided into three main groups:

1. Gereral information about the respondent20 min).
2. Barriers and driving factors to adopt Hiased solutions~15 min).
3. Needs, ideas, and interestsld min).

It takes from 40 to 60 minutes to complete this questionnaire and discuss it with a researcher.

Privacy statement
Personal data will be completely anonymised and will not be sold to any third parties or shared with other ac-

tors/parties. The information collected in these surveys will be anonymised. No one will be able to trace results
back to the indiiduals or small to medium sized organisations.
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QUESTIONS

GENERAL INFORMATION

1. Gender

Gender types Mark your choice ¥’
Male

Female

Prefer not to say

2. Age

Age categories Mark your choice ¥’
Less than 2§ears
25-39years
40-49years
50-59years
60-74years

750r over years

3. Education

Eduation levels Mark your choice”

Basic(Primary educationLower secondary educatiyn

Intermediate (Upper secondary educatiopostsecondarynon-tertiary education)

Advanced(Shortcycletertiary education Bachelor'sor equivalent Master'sor equiva-
lent, Doctorate of equivalent)

4. Country.

5. Region (NUTS33pecify the code and name)

6. What is the legal form of your farm/enterprise?

Legal form for farm* Mark your choice/
Legal form for enterprises**

Natural person*

Legal person*

Group holding*

Common land unit*

Sole proprietorship**

Partnership, cabperatives, associations**
Limited liability enterprise**

7. What is the size of your fam/enterprise?
Persons employedhired workers and seém- Mark your choice v’
ployed*)

Lesghan 10 persons employed
From 10 to 49 persons employed
From 50 to 249 persons employed
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* owner-managers; partners engaged in a regular activity in the enterprise and deriving financial advantages from the enterprise

8. What isthe experienceof your farm/enterprisein the field of activity?

Years Mark your choice’
Less than 5 years
5-10 years

11-15 years

16 -20 years

More than 20 years

9. What is your level of awareness about innovative small scale bhe-based solutions?

Selfassessment of the awareness Give a score
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure;
2 —disagree; 1 — strongly disagree)

5 4 3 2 1

I have sufficient knowledge of bluased slutions®
*bio-based solutionsire innovative technologies and practices based on circularity that produce or utilise biomass sustainably as comparesireamai
practices that prduce or utilise biomass without significant innovations or sustainable outputs

10. | am aware that the following items can be produced usib@pmaterials and/orbio-based products
(derived from biomass, such as plants, tregdgae,or animals)

Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure;
2 —disagree; 1 — strongly disagree)
5 4 3 2 1

Awareness

Agricultural products

Forestry products and public greenery

Hshing and aquaculture products

Food and fed and its additives

Catering product¢disposable tableware, etc.)

Wood, wood products, furniture

Fibers andiotextiles

Pulp and paperpaper products

Packaging material (beverage bottles, food packagin
carrier bagsetc.)

Cleaninghiomaterials personal care, and home care
bio-products

Biochemicalslbricants,adhesives, industrial solvents
paints, and protective coatingstc.)

Bioenergy éolid biofuel, pellets,biodiesel, bioethanol,
biogas, etc.)

Campost, ard bio-fertilizers

Construction and buildingibmaterials(construction
wood, insulations, etc.)

Other, please specify:

11. In which of 5 bioeconomy sectors you are operating (multiple choice)?
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Bioeconomy sector / Themés Subsecta/Sub-themes Mark your
choice, ¥’
Food & Agriculture Food processing
Food & Agriculture Animal feedprocessing
Livestock production
Greenhouses

Crops production

Organic waste management
Forestry & Natural Habitats Forestry and logging
Forestry & Natural Habitats Wood based industries
Forestry & Natural Habitats

Water Systems Traditional watetbased activities (aquaculture, fishing, etq
Water Sytems in inland waters and/or at sea

Water Systems Innovative watetbased activities (algae production, etc.)
Bioenergy Solidbiofuel

Bioenergy Liquidbiofuels

Bioenergy Biogas

Bio-based heat

Bio-based electricity

Biomaterials/Biobased products| Producer of raw biomaterial (bioplastic pellets, fidber,
Biomaterials/Biobased products| bio-colours, etc.)

Biomaterials/Biobased products| Producer of consumeready biomateial/bio-based prod-
ucts(bioplastic bottles, biocosmetics, textiles, paper, etc.

Other (please comment if any):

Comment for interviewer: Please show/explain the “Examples of Biobased Solutions” to the end-user (Annex
).

12. Are you adopting any bio-based solution?
e Yes
e No

QUESTIONS FOR ADOPTERS OF BIO-BASED SOLUTIONS

13. My innovative product/production process will continue to be relevant for society after 2030.

e Yes
e No
e | am not sure

14. What type of bicbased solutionsare you adopting? Please speciBt leag one choice and do not
leave empty cells (write n/af not applicable

Short description

Types & Characteristics of Blaased solutions (What is used for, output,
etc.)

Bio-based product

1The examples per Bioeconomy theme grevided in Annex IV.
96



T1.2: Biebased solutions innovation process
framework, methodology and standards

Bio-based product refers to products wholly or partly derived from biomass, such as plants, trees, or
animals (the biomass can have undergone physical, chemical, or biological treatment)

Bio-based technology
Bio-based technology focuses on biobased technological applications during: degradation of by-
products, waste, residues and production of valuable products or energy from renewable resource

Bio-based process
Bio-based processes mean switching to using biological resources and biological processing methods
in a sustainable way

Other, please specify:

15. What is the scale at whih the bicbased solution operates? (Multiple choices)
e Farnienterprises
e Village
e Community
e Specific industry in rural areas
e Other, please specify:

16. Have you had any engagement with any of the following stakeholders to understaadd how your
bio-based solution could become more sustainable (regenerative, inclusive, circular), applicable, rep-
licable, etc.

e Yes, | had it with(pleasehighlightyour choice multiple choicek

o Customers

o Suppliers

o Researchers

o External advisors

o Authority of legislator

o Associations

o Thematic networks

o Public entities

o Own employees

o Other, please specify:

¢ | did not have any engagement with any of the stakeholders mentioned ahove

17. If your answer is YES to questioB,lplease explain what the nature ahpurpose of the engagement
and/or consultation was with the relevant stakeholder$lease comment

18. What kind of incentives led you to become an adopter? (Multiple choice):

e Easy replicable good practice

e Positive legislative framework to Seh to bio-basedsolution

e Governmentsubsidies anbr other support schemes

e Enhanced product performance and/or functionalities

e Demand, public perceptions, and consumer behavanm ‘bio-based’ alternatives and megatrends

e Competition with successful brarmdvners’ companies that are already investing in bio-based al-
ternatives

e Economic benefit

e Other, please specify:
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QUESTIONS FOR NON-ADOPTERS OF BIO-BASED SOLUTIONS

19. What are the reasons why you are not adopting innovative Hiased solutions? Please goment.

20. What kind of information would you need before deciding to adopt any Hiasedsolution?

Information needed Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure;
2 —disagree; 1 — strongly disagree)

5 4 3 2 1

Demonstration

Cost benefit model toeflect the bicbased activity spe-
cifics

Peer-to-Peer conversations with adopter
Consultation with official advisor (private or public)
Personal test

Other, please specify:

21. Would you give it a try to begin adopting a bioased solutiorif it were supported through subsidiea

e Yes
e NoO
e | am not sure

22. If your answer to 4 question is YES, which category of Hiased solution would you apply@ulti-
ple choice)
e Bio-based product
(Biobased product refers to products wholly or partly derived from biomass, such as plants, trees,
or animals (the biomass can have undergone physical, chemical, or biological treatment)

e Bio-based technology
(Bio-based technologyocuses on biobased technological applications during degradation-of by
products, waste, residues and production of valuagiieducts or energy from renewable resource)

e Bio-based proces¢Biobased processes mean switching to using biological resources and biologi-
cal processing methods in a sustainable way)

e Other (please specify):
23.Would you adoptany bio-based solutionf you could cooperate and share the costs with others?
e Yes

e NoO
e | am not sure
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QUESTIONS FOR ADOPTERS & NON-ADOPTERS OF BIO-BASED SOLUTIONS

BARRIERS AND DRIVING FACTORS TO ADOPT BIO-BASED SOLUTIONS

24. Identify the barriers your farm/organization hamust overcome to adopt biebasedsolutions.

Barriers to adopt bicbased solutions

Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure; 2
—disagree; 1 — strongly disagree)

5 4 3 2 1

Technical capacity

Lack of knowledge

Lack of financial capital

Lack of partnerships

Insufficientconsumer interests/awareness

o |k W e

Lack of clear guidelines or there is not a natig
bioeconomy strategy in action

N

Uncertainty around environmental benefits

8. Feedstek or ingredient supply uncertainties

9. Incompatibility with existing processes (e.g., re
cling schemes) or high replacement costs

10. Higher lifecycle costs to buyers (from purchase

disposal)

11. Legislative barriers

Other, please speity:

25. In you opinion/experience, what factors are the main barriers to growth of customer demand for

bio-based products?

The main barriers to growth of customer demand

Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure; 2
—disagree; 1 — strongly disagree)

5 4 3 2 1

1. Uncertainty regarding sustainability of bi@sed
products

2. Surplusof onthe-marketproducts

3. Lack of customer knowledge auality benefits
of bio-based products

4. Too high price of bibased products

5. Too small market toaver demand if it grows fas

Other, please specify:
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Driving factors for adoption of bidbased solutions

Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure; 2
—disagree; 1 — strongly disagree)

5

4

3

2

1

Supplier/Customer demand

Meeting sustainability targets

Regulatory framework/compliance

Environmental reasons/ benefits/welfare

Longterm economic benefits

Diversification of operations

Financial incentive: subsidy and/or tax exemption

Being and innovator

Technical reasons (functionality/ efficiency/ recyclal
ity / biodegradability

Peer/community presasre

Supporting a local/circular economy

Competitiveness

Other, please specify:

NEEDS, IDEAS, AND INTERESTS

27.What are your specific needs when it comes to choosing an alternative innovative sscalk biebased

solution?

Specific neds

Give a score to each item
(Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure; 2
—disagree; 1 — strongly disagree)

5

4

3

2

1

Superior quality of bidbased solutions in comparisor
to conventional solutions

Costcompetitive products

Compatible with existing processes

Superiorenvironmentalperformance (low negative
impact)

Use for locally sourced feedstocks

Coverage otustomers need for bidased solutions

Other, please specify:

28. Does your farm or entgurise need support to identify opportunities for bidnased solutions?

e Yes
e NoO

29. If your answer to questior28is YES, please specify what kind of support would you seek? (Multiple

choice)

e Training
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o Advisory

e Research

¢ Financial

o Other (please specify):

30. In your opinion/experience, what would be useful to speed up innovative #iiased solutions in rural

areas?
Factors having potential to speed up innovative bio Give a score to each item
based solutions (Scores: 5 — strongly agree; 4 — agree; 3 — | am not sure;
2 —disagree; 1 — strongly disagree)
5 4 3 2 1

Educational materiand training orbio-based solu-
tions

Informative online resourcesnline portals and net-
working platformswvhere information can be ex-
changed aboubio-based soluibnsand their applica-
tions as well as information about producers
Communications and informative events abdoi-
based solutiongmedia events, public discussigns
etc.)

Decision makingrocess with the participation of the
wider public (pulic consultatbns, etc.)

Surveys and research abduib-based solutions
Incentives for consumers to buy sustainable-based
productsand bioenergyroducts

A clear certification and labelling regulation frame-
work for biobased produts and packaging
Advisory services and/or knowledge transfer systen
for farmers to improve their understanding of the op
portunities available to them in the production bio-
materials,bio-basedproductsand bioenergyroducts
Economic and rgulativesupport for new biebased
industries and the greening of traditional industries
Legislation obliging the use of Hoi@msedproductsand
bioenergy productén applications which are proven
to have environmental benefits

Specialized agultural exhibitions, Demao projects ar
showcases, cross visits (eteeone and multiple)
Peerto-peer knowledge exchange

Competitiveness in the market

Incentives to producers to adopt blmased solutions
Other, please specify:

31. If you are inerested in being a part of BioRural ERBRease provide us with your contact details

*European Rural Bioeconomy Network (ERB&lhetworkof actors paying different roles for Bioeconomy ex-
pansion in rural areas.
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Why to join Biorural ERBNZocate, connect with network and existing projects, develppergiesvith Bioecon-
omy individual actors from all over the Europe, gain the knowledge exchangeibcwatrowards and inclusive
transition to a circular bidbased economy.
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9 Annex lll: Questionnaire for experts
Objective of “BioRural”

BioRural’s main objective is creating a pan-European Rural Bioeconomy Network to promote sraedile biebased
solutions n rural areas.

Questionnaire focus

This questionnaire focuses on experts in thelmsed sector, whose main profession and/or focus is within one or
more of the five bioeconomy themes (Food & Agriculture, Forestry & Natural Habitats, Water Systemg,ggioene
Biomaterials) operated in rural areas.

The goal of this survey is to assess and evaluate the current performance of the European rural Bioeconomy and
identify factors affecting innovation adoption and diffusion of-bimsed solutions in rural areas.

As a result, we can contribute to the body of knowledge regarding innovation adoption and diffusiorbafSkid
solutions by providing an overview of experts’ capacities, needs and interests.

Instructions for experts:

The interview is conducted using arpeipatory approach, when the research respondent and researcher are filling
out the questionnaire together.

The researcher introduces the purpose of the questionnaire and consults on a better understanding of definitions,
and interpretation of survey astions (if needed). The respondents are asked to carefully read the question and

mark their selected answe¥”, and/or to answer a question in a written/explanatory form.
This questionnaire can be filled out on a printed questionnaire form andfweimaent, filling it online.
The questionnaire consists of 23 questions which are divided into three main groups:

1. General information (about the respondent20 min).
2. Driving factors and barriers to adopt biased solutions~15 min).
3. Needs, ideas, and intests (15 min).

It takes from 40 to 60 minutes to complete this questionnaire and discuss it with a researcher.
Privacy statement
Personal data will be completely anonymised and will not be sold to any third parties or shared with other ac-

tors/parties. Tk information collected in these surveys will be anonymised. No one will be able to trace results
back to the individuals or small to medium sized organisations.
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GENERAL INFORMATION

INFORMATION ABOUT THE EXPERT

1.

2.

Country.

Gender

Gender types Mark your choice,/

Male

Female

Prefer

not to say

3.

Age

Age categories Mark your choie, ¥’

25-39years

40-49years

50-59years

60-74years

75o0r over years

4,

Education

Education levels Mark your choice,/

Bachelor'sor equivalent

Master'sor equivalent

Doctorateor equivalent

5.

What is your experience in the field of activity?

Years

Mark your choice/

Less than 5 years

5-10 years

11-15 years

16 -20 years

More than 20 years

6. What is you your expertise in the fidlof circular bioeconomy and the adoption of bioases solutions:

| am a professor/ researcher performing with experimental research, consulting, and preparing scientific
recommendations for better development and adoption of-based solutions

| am polig maker/ developer of regional policy and fundsthemes

I am advisor/ Innovation broker consulting on development and adoption of biobased solutions

| am developer/ producer of bibased solutions

Other (please specify):
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7. In which of 5 bioeconomy sectors you are operating as an expé@vtultiple choice)

Bioeconomy sector / Subsector /Subthemes Mark your
Themes choice,¥’
Food & Agriculture Food processing

Livestock production

Greenhouses

Crops production

Organic waste management

Forestry & Natural Hab{ Forestryand logging

itats Wood based industries

Water Systems Traditional watetbased activities (aquaculture, fishing, etc.) in in-
land waters and / or at sea

Innovative watetbased activities (algae production, etc.)
Bioenergy Solid Biofuel

Liquid Biofued

Biogas

Bio-based heat

Bio-based electricity

Biomaterials/Bio- Producer of raw biomaterial (bioplastic pellets, fidber, biccol-
based products ours, etc)

Producer of consumeready biomaterialbio-based productgbio-
plastic bottles, bioosmetics, textiles, paper, etc.)

Other (please comment
if any):

DRIVING FACTORS AND BARRIERS

Please share your expertise on the following questions:

8. What is your opinion about theurrent situation of the rural bioeconomy Whyisthe circular bi@conomy
situation so different in the rural regions?

9. What kind ofncentives(not only econont)are needed so that both the circular bioeconomy and innovative
bio-based solutions in rural areas are easier and more often developed and applied?

10. Whatis your expert opinion, about theufficiently and efficiency of current policin rural regions to sup-
port the development and adoption of bioased solutions?

11. What are the mainriving factorsof rural small scale produces, SMEstlmpt and/or deveabp bio-based
solutions?

12. What are the maitbarriersfor adoptersto developthe bio-based solutions?
13. What are thebarriersfor non-adoptersto adopt and develophe bio-basal solutions?

14. In your opinion/experience, what factors are the main haers to growth of demand fobiomaterials,
bio-based productsand bioenergy product?

2The examples peBioeconomy theme are provided in Annex IV.
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15. What is your opinion, doesthe u E+Z]% A]S3Z su 00 % E} u E[-, AcEMeLetd- }} %o
ing better to overcome the challenges that are facing adopagic nonadopters of biebased solutions?

16. Whatcapacitiesare needed taadopt and/ordevelop biebased solutions in rural regions?

17. Do you think theadvisory/ brokerage serviceare well developed to support adopters and nadopters
of bio-based saltions? To your opinion, what kind of advice they need the most?

NEEDS AND INTERESTS

18. Which type obtakeholderscould influence small scale produséo convert to bicbased production/pro-
cessing?

19. What are the specifioeedswhen it comes to chasing an alternative innovative smaltale biebased
solutions?

20. Do you think that thé&knowledge transfer systemthe share of experience and replicability of innovative
bio-based solutions are efficient and integrated (e.g., involving different tgpasakeholders depending on
their functional performance), etc.?

21. Whatinformation is necessary to know about the Bimsedsolutions(for adopters and nofadopters)?

22. What should be dondo increasethe rural circular bioeconomy and better adoptiof biobased solutions
in rural areas in a short and in a long time?

23. If you are interested in being a part of BioRural ERBMease provide us with your contact details):

*European Rural Bioeconomy Network (ERBANetwork of actors playing different roles for Bioeconomy ex-
pansion in rural areas.

Why to join BidRural ERBN®Rocate, connect with network and existing projects, develop synergies with Bioecon-
omy irdividual actors from all over the Europe, gain the knowledge exchange, contribute towards and inclusive
transition to a circular bidbased economy.

OTHERCOMMENT3ND IDEAS

Please list the addition@alomments and ideawhich naturallyraisedduring thesurvey:
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10 Annex |V: Examples of bio-based solutions

Examples of Bidased solutions per Bioeconomy theme

Bio-based solutions are innovatwechnologies and practices based on circularity that produce or utilise biomass
sustainably as compared to mainstream practices that produce or utilise biomass without significant innovations
or sustainable outputs.

For theproduction of raw biomass/fedstocks, we consider sustainable practices and technologies to be biobased
solutions. For theprocessingof biomass/feedstocks, we consider sustainable technologies, processes and end
products to be biobased solutions. This distinction exists as in ttauption of biobased feedstocks it is generally

the process and technologies used in the production of the feedstock that determines its level of sustainability/cir-
cularity. For processed and finished products, it’s a combination of efficient production systems (efficient technol-

ogies and processes) and the production of a sustainable bigperdlict that distinguishes it from mainstream/tra-
ditional processing practices.

Please use the following descriptions and examples to determine whether you use/hapteaddbese types of
technologies or practices. The examples provided below are indicative, an adopter may use other or additional
relevant solutions.

For bioeconomy themes-3, a key guiding question is: “Do you adopt the following or similar practices and/or
technologies in your operations?”

For bioeconomy themes-8, a key guiding question is: “Do you develop a sustainable product or use especially
efficient technologies or practices in the production/processing process?”

Positive answer means that the user adopts bio-based solutions.
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Theme

Subcategory ‘

Examples of bidbased solutions (practices and technologies)

#1 Food & Agricul-
ture

Crop production/open Field agri-
culture

¢ Adoption of conservation agriculture principles

¢ Use of FossiEnergyFree Techniogies and Strategies.Qq.,AgriPV, electric/biomethane tractors, Hill
machinery)

o Use of Smart agriculture principles/technologies

Livestock production

e Use/production of RES on site (heat pumps, biogas, biomethane), smart control systems, eiegy
technologies

Greenhouse production

e Heat pumps, smart control systems

Food/agreprocessing

¢ 100% RES source, high energy efficient technologies in production process, Green packaging

o Continuous no-till

Heat pump

Smart livestock control systems

O
SMART FARMS

10T APPLICATIONS IN AGRICULTURE

Heat exchanger

Energy from wash water

Heat Pumps
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Theme Subcategory Exampeks of biebased solutions (practices and technologies)
Forestry and logging e Sustainable forestry management
#2 Forestry ¢ Sustainable logging practices (including replanting, selective logging and thinning, pruning).
& Natural ¢ Efficient implements
Habitats Wood based industries| e« Wood based industries that use wood waste
¢ 100% RES source, high energy efficient technologies in production process

Swedish logging practices Solar electric sawmill Solar wood dryer
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Y
. ‘~ Recycling
rilegno r f‘ (particleboards)
e r‘
‘k“ -,_r”'/ Re-use
~ N [
X » i& Thermal
= Industrial packaging and ey
e N R 22 et «r: production waste (cull)
Thinning / selective logging Replatingreforesting Uses of wood waste
Theme Subcategory Examples of biebased solutions (practices and technologies)
Traditional watefbased activities in inland waters and / or at| e Sustainable aquaculture (organic griples)
#3 Water Sys- | sea ¢ Implementing sustainable fishing practices
tems Innovative watetbased activities ¢ Innovative algae production system, aquaponics

¢ 100% RES source, high energy efficient technologies in production process

INOUSTRY l

FERMEN-
TATION CIRCULAR
BIO-

ECONOMY

e

FISH FARM

INPUT FACTORS
FOR MICROALGAE
CURTIVATION

MICROALGAE
CULTIVATION

P

- none

. 2 BIOMASS
sH
FEED

5 WAYS TO PROMOTE SUSTAINABILITY AT SEA

B MARINTECH MARKETING

Improve Energy Efficiency Practice Safe Anchorage @ Prevent Infroduction
Imprave boat's energy eiiciency by E?'r::ira“‘,h“ag‘_ of Invasive Species

wsing ietegrated technology and b Ballast water and bl feuling
Tuel-etficient systems: can infroduce imvasive species

Responsible Fishing
Jowaid Bycatch and wse sustainable

fishing technigues
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Sustaindle fishing practices

a4 K
. “1‘ A
) \\ i
wr'”. < e s f
2 | % oo—
S s )
?" - 1% e S
=3 » e ; \ Pi== I
QLN T T e
Algae production system Aquaponics Renewable Energy in algae production
Theme Subcategory Examples of bidbased solutions (processes, technologies and products)
Solid and liquid biomass e High efficiency boilers
. e Biomass Combined Heat and Power (CHP)
#4 Bioen- - - . :
ergy Biogas and biomethane e Biogas from sustainable feedstocks
e Biogas CHP
e Biomethane upgrading

pyrolysis
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Biomass CHP

BIOGAS

HEAT
ELENENT

ELECTRICITY USAGE

BIOGAS
CH.
ANAEROBIC DIGESTER Upgrading
ON-STEHEAT+ [ [ & HeAT ’
(FARMING. ETC) b ] ’ ELECTRICITY ELECTRICAL GRID C D"\
Biogas CHP Biogas upgrading to Biomethae

Theme

Subcategory

Examples of biebased solutions (processes, technologies and products)

#5 Biomaterials

Producer of raw biomaterial

Bioplastic pellets, biobased chemicals-hibber. Biecolours, biochar
100% RES source, high energy efficienhhologies in production process

Producer of consumer ready biomateri

Bioplastic bottles, biwosmetics
100% RES source, high energy efficient technologies in production process

Bioplastic pellet
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Biochar Bioplastic bottle
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Bioplastic appliation Wheat Bioplastics



