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Abstract: This article focuses on the potential role of non-wood forest products (NWFPs) which are
so far largely neglected within forest-related bioeconomy research and policy. From an innovation
system perspective, we look at the barriers for NWFPs development and propose how they can
be supported. We analyse 20 innovation cases in Europe, based on the analysis of documents
and semi-structured interviews with experts involved in the cases. Results show that there is no
“one” innovation system supporting NWFPs, but support is given rather erratically through certain
programmes from various sectoral or regional innovation systems (forestry, agriculture, nature
conservation or rural or regional development). There is a pronounced neglection of the institutional
system towards NWFPs, resulting in a lack of statistics, research, education and training programmes
and focused support structures. However, our results show rich potential of NWFPs in the forest
bioeconomy for private forest owners and producers. These activities can range from a collection of
NWFPs for subsistence to collectively organized production relevant to rural areas. Most of these are
product innovations, some are service or social innovations, while some combine different innovation
types. From some successful examples we derive suggestions for how to improve innovation
support structures.

Keywords: case studies; Europe; innovation system; institutional innovations; policy; non-timber
forest products; social innovations

1. Introduction

Over the years the concept of bioeconomy has developed and today is one of the
main strategic policy agendas of the EU [1]. Its main aim is the transformation process
of the current economy to a bioeconomy in which fossil resources should be replaced
by biogenic materials to mitigate climate change, contribute to sustainability, protect
environment, and conserve natural resources. Research and innovation are supposed
to enable this transformational process [2–5], with the help of transformative policies,
access to finance, risk-taking capacity as well as new and sustainable business models and
markets [6]. The bioeconomy principles are addressed in the 2018 update of the European
Union (EU) Bioeconomy Strategy [1]. The strategy has five main objectives: ensuring
food and nutrition security; managing natural resources sustainably; reducing dependence
on non-renewable resources for energy; mitigating and adapting to climate change; and
strengthening European competitiveness and creating new jobs. With this strategy, EU
paves the way to its long-term vision for a prosperous, modern, competitive and climate-
neutral economy by 2050 [7]. According to this strategy, bioeconomy relies on all primary
production sectors and all economic and industrial sectors that use biological resources
and processes to produce food, feed, bio-based products, energy, and services [7]. Forestry,
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agriculture, fisheries, and aquaculture play a fundamental role in providing these bio-based
substitutes for non-renewable sources [8,9].

Forestry is seen as one of the key sectors of the EU bioeconomy [10]. In the last years,
publications on a forest bioeconomy have rapidly increased, confirming that international
policies and academic research on forest bioeconomy prove forestry as one of the solutions
for sustainable economic growth and green job opportunities, and has a key role in targeting
challenges such as climate change, food security, health, industrial restructuring, and energy
security [2,11]. The forest-based sector can promote novel and innovative wood-based
bio-materials such as construction materials, chemicals, bio-plastics, packaging materials,
and bio-textiles [12–14] and can contribute to a sustainable and inclusive biosociety [12,15].

It is however surprising that the social aspects of the bioeconomy were less discussed
in literature or in practice discussions [16]. This is also discussed in the paper of Ludvig
et al. [15] which states that the social benefits of the bioeconomy and its potential to
create green jobs should not be forgotten and undervalued [16]. Transition processes to
bioeconomy and reduction of operations in fossil industries will create the need for new
types of jobs, and these can be replaced by bioeconomy-related activities that can bring
skilled jobs to rural areas and contribute to their development [17–19]. Thus, diversified
activities within the bioeconomy are also needed. Jankovský et al. [12] point further to
the need for cooperation, support, and learning from other sectors that can support a
smoother and friendlier transition to bioeconomy. The wide spectrum of activities, in the
forest-based sector with various forest products and services, and innovative ways of using
and promoting these, can contribute to a just transition that could provide opportunities
to diverse actors (such as small forest owners, entrepreneurs, and individual households)
and not just forest industry. Such products and services are also related to non-wood
forest products and services (NWFPs) that are recognised as an important contribution
to the bioeconomy [10,20]. “NWFPs are defined as wild and semi-wild non-wood forest
species and products thereof, as well as products in early stages of domestication, e.g., fruit
trees, bushes, orchards, and with reference to specific services related to NWFPs such as
wellbeing and tourism” [21] (p. 9). NWFPs are in most cases perceived as a niche product
with limited potential for added value and scalability, with a wide range of contributions
to forestry’s economic output, tourism, and rural development [21]. NWFPs are often
termed “side-products”, “niche markets” or even “non-market” goods [21]. As a result,
the field of NWFPs and related business opportunities are hardly visible and recognized,
although they seem to be bigger than often thought. The level of NWFPs’ contribution to
the bioeconomy is unrecognised by both policymakers and forestry practitioners and their
production is rarely considered a forest management objective [10], except for some specific
products in specific countries (like chestnuts in Italy, or mushrooms or cork in Spain and
Portugal) [22,23]. The current and the potential role of NWFPs in the bioeconomy have
been discussed in few review publications [10,15,22–27].

This paper aims to go further and emphasize the potential role of NWFPs in the
bioeconomy, by analysing existing innovative activities with NWFPs. The reason for taking
an innovation perspective is manifold. Innovations of all kinds can play a prominent role
in the transformation to a sustainable future forest use [15,28]. Furthermore, innovation
systems that exist around these products and services illustrate a complexity of a system,
which is a characteristic of the bioeconomy as well [29]. Thus, many of the identified
aspects are relevant for supporting the process of the bioeconomy transition (illustrated on
European level). By providing an overview of concrete examples of selected innovations in
Europe that may have an opportunity to scale up in future alongside a wider transforma-
tion process, this paper illustrates in which way NWFPs can contribute to the European
bioeconomy. Through this, we attempt to address the gaps in existing research and make
important contributions to both forest bioeconomy and innovation literature.

Jankovský et al. [12] showed that the scientific literature on the topic of innovations in
the forest bioeconomy so far was mainly focused on the necessary adaptation of policies,
while innovations were mainly focused on specific fields, such as: biorefining, biotechnol-
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ogy, and production of various biomaterials, as well as innovations of business models
and stakeholder interactions. Bioeconomy as a knowledge-driven concept [30], relies on
strong science and technology, as well as utilisation of innovative approaches, where sup-
port from the public sector, market, industry, investors as well as by policymakers and
civil society is needed [12,31]. Therefore, a whole spectrum of innovations is needed to
deploy a functioning and efficient bioeconomy [12,32], both on the supply and the user
side [33,34]. This paper thus contributes to illustrating various innovation types coming
from NWFPs, exemplifying the manifold ways in which these can be of importance in
bioeconomy. By integrating different literature streams and combining NWFPs with the
innovation system (IS) approach in the analysis, we believe that this paper will make a
significant academic contribution.

Purpose of the Paper

The partial neglect of the presumably higher potential of NWFPs stems from, first, a
limited marketability, connected to the often-found public good character of such products
but, second, a limited attention of established sectoral innovation systems, thus providing
only limited support of or even barriers against their development [23]. The paper starts
from the second observation and aims to analyse with empirical examples what this
unfortunate environment means for innovations. Particularly we ask: What do innovation
systems around analysed NWFPs cases look like? Then we elaborate on: What is the
NWFPs’ potential and contribution to the bioeconomy? and What support from the
innovation system is needed to unlock the potential of NWFPs for the bioeconomy?

2. Methodology

This paper conducts a comprehensive analysis of innovation processes in 20 NWFP-
related cases across Europe. Innovations are understood broadly, comprising new products
and processes, new organizational or marketing methods [35,36] as well as institutional or
social reconfigurations [37–39].

The United Nations FAO generally understands NWFP as “products of biological ori-
gin other than wood derived from forests, other wooded land and trees outside forests” [40].
However this definition excludes all other woody raw materials such as chips, charcoal or
fuelwood, resin, Christmas trees, or even cork. For the purpose of our study, we broadened
the perspective of NWFPs and include smaller wooden products or other materials from
forests that are used for artisanal goods. This way, our study takes into account all wild and
semi-wild products such as chestnuts, resin or game [21]. However, we exclude products
from intensive cultivation which qualify as agricultural crops.

2.1. Case Selection and Data Collection

The case study analyses were conducted in the frame of a European-wide research
project (FP7 StarTree “Multipurpose trees and non-wood forest products: a challenge and opportu-
nity”) which allowed the collection of numerous in-depth cases across European countries
by using a common research design and a coordinated data collection and analysis process.
The study presents 20 cases from 8 European countries (11 administrative regions) across a
wide range of products (plant and animal foods, chemical extracts, decorative materials,
handcrafted products) as well as innovation types [36].

The cases were collected in a bottom-up process by local experts (via the project’s
expert panel) from partner countries to represent situations in different European regions
(Austria, Finland, Germany, Italy, Serbia, Slovenia, Spain, UK). Our cases cover regions
with different significance of NWFPs, different regional economic situations and different
governance characteristics, including countries with economies in transition. The selection
of cases was performed in order to reflect typical developments in the countries and to
illustrate multiple innovative aspects in the field of NWFP development.

For each case, data were collected by the local researchers in local languages and
following a common data collection guide which covered the analysis elements mentioned
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above. Data comprised of documents (e.g., relevant legal documents or information on
the projects and companies) and semi-structured thematic interviews [41] with experts
involved in the innovation cases. Depending on the complexity of the case studies, around
one or three interviews were conducted, foremost with the innovator or entrepreneur in
each innovation case and with relevant actors, such as implementing agencies of innovation
or rural development support programmes. On the basis of the collected data, the local
researchers produced case reports which were analyzed by the project team responsible for
the innovation analysis.

The research design combined deductive and inductive elements as it started from the
state-of-knowledge on innovations in NWFPs and the analytical framework as described
(deductive framework) but was open to discover new or specific factors and patterns from
the in-depth analyses of the single cases and from the following comparative analysis
(inductive elements). The inductive dimension was secured through a semi-structured
interview guide that allowed freedom for follow-up open questions.

Specific aspects of the innovation processes in some of the selected cases have been
analysed and published elsewhere, for instance, on the role of entrepreneurship [42], insti-
tutions [43] or social innovation [15,44], the role of policies in a transition context [45], and
in a product-specific [21,22] and a region-specific analysis [46,47]. This article adds to the
previous analyses by a comparative analysis across all cases and through a comprehensive
analysis of all dimensions of innovation processes. It strives to carve out characteristic
innovation patterns within the various elements of analysis as well as across all dimensions.
From this comprehensive analysis, we derive typical support needs to foster innovation in
NWFPs in Europe and illustrate with concrete examples their potential to contribute to the
overall transformation to a bioeconomy.

2.2. The Innovation System Approach

In this paper, we used the innovation system (IS) approach to analyse cases. According
to Rametsteiner and Weiss [48], the main elements of IS are actors and institutions and
their interactions. Actors are usually considered organizations, that are the “players of
the game” and that together play a major role in influencing innovative performance [38].
Institutions are the “rules of the game” that are maintaining interactions between actors [49].
Institutions are set of habits, rules, laws, or regulations that shape the relations and interac-
tions among actors [50]. Innovation thus occurs within networks of diverse actors (public,
semi-public or private organizations) that are embedded in a system of institutions that
support them. IS approach can focus on national, but also on local, rural or regional inno-
vation systems or networks [51,52], or which particularly include institutional and social
processes and factors (embeddedness, grassroots, social, institutional, [53,54]). Framework
factors include: ecological (e.g., climate and site conditions), economic (e.g., wealth and
innovativeness), political-institutional (legal regulations, political culture and informal
norms), and social (e.g., social change). Within the innovation processes, we particularly
focus on the role of knowledge/information, financing, and cooperation/coordination of
actors [55], understood as different kinds of support measures which may be provided
by various public or private actors of the innovation system. Throughout the innovation
process, we follow especially from which spheres (rural or urban) and from which sectors
(forestry or other sectors) the ideas or support measures were provided. We assume that
NWFPs differ from other rural products because of their specific entrepreneurial, insti-
tutional, and social contexts. With NWFPs, we very often find smaller firms and lower
levels of professionalization, commercialization, and institutional support structures when
compared with large-scale forestry products or agricultural crops [43,47,56–58].

2.3. Operationalized Analysis Elements

For the comparative analysis of the cases, we operationalized the described innovation
system approach and previous findings on innovation processes in forestry and specifically
on NWFP [38,59,60] in order to develop our analytical structure, i.e., the main actor being
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the innovating company/organisation (a), knowledge source (b), sectors involved in the
innovation (c) and its support (d), administrative/policy level (e) and type of support (f)
(Table 1). The specific analysis criteria and categories within each element were developed
inductively in order to capture the relevant factors.

Table 1. Overview of cases and main analysis elements.

Case
Nr Case Code Case Description Type of

Organisation
Type of

Knowledge
Type

of
Sector

Support/Sectors Support/Level Support/Measure

1 ATGAME Game meat
marketing label

PULO +
ENTR RUR C CROSS

LOC;
NAT-LOC;
EU-LOC

INF; FIN; COO

2 ATNPS Wild food specialties
from Nature Parks

TRALO +
INST RUR + URB C CROSS LOC INF; FIN; COO

3 ATLEAD
New forest products

from a LEADER
Region

INST RUR + URB C CROSS EU-LOC INF; FIN; COO

4 ATXMAS Cut your own
Christmas tree TRALO RUR F SECT LOC INF

5 DEGAME Direct game
marketing PULO RUR C SECT NAT-LOC INF; FIN

6 ESGOUR
Mushroom

restaurant and
gourmet products

ENTR RUR C CROSS; NONS NAT; EU-LOC INF; FIN; COO

7 ESHOT Mushroom hotel TRALO RUR + URB C CROSS LOC; EU INF; FIN

8 ESRES Natural pine
resin products IND URB C CROSS; NONS LOC; NAT INF; FIN; COO

9 FIBIR Innovative birch
sap production NEWLO RUR + URB O NONS LOC;

NAT-LOC INF; FIN

10 FIGIFT Gift packages ENTR RUR + URB C NONS LOC;
NAT-LOC INF; FIN

11 ITMAR Regional marketing
around chestnuts INST RUR + URB C CROSS LOC INF; FIN; COO

12 ITTURP
Adapted regulations
for larch turpentine

collection
ENTR RUR C NONS LOC REG

13 SLOCLI Wooden holds for
climbing walls ENTR URB O NONS NAT INF; FIN

14 SRBTEA Tea spoon shaped
tea bags ENTR RUR + URB O NONS NAT INF; FIN

15 UKCOPP Coppice wood
management training SOC RUR + URB O CROSS NAT FIN

16 UKFINE Local hand-plucked
tea NEWLO RUR + URB O CROSS LOC; EU-LOC INF; FIN

17 UKPICK Foraging products
and tours ENTR RUR + URB O NONS LOC INF; FIN; COO

18 UKSKIL Teaching woodland
management NEWLO/SOC RUR + URB O CROSS LOC FIN

19 UKWILL Willow weaving
courses ENTR RUR + URB O CROSS LOC; EU-LOC INF; FIN; COO

20 UKWINE Country wines ENTR RUR + URB O NONS NAT-LOC FIN

Legend: Type of company/organisation: institutional actors (INST), public land owners (PULO), traditional
farm owners (TRALO), new land owners (NEWLO), not land-owning micro-entrepreneurs (ENTR), industrial
companies (IND) and social entrepreneurs (SOC); type of knowledge: traditional rural knowledge (RUR), urban
skills and knowhow or scientific knowledge (URB); type of sector: forestry (F), outside/other sector (O), cross-
sectoral interaction (C); support—from which sector: forestry sector (SECT), other sectorial or rural development
support (CROSS), non-sector specific (NONS); type of support—from which policy/administrative level: regional
or local (LOC), national (NAT) or European Union level (EU). higher level programme administered on the local
or regional level (NAT-LOC; EU-LOC); type of support—which kind of measure: information (INF), financial
(FIN), coordination/networking (COO), adaptation of the regulatory framework (REG).

a. Type of company/organisation: The innovators in our case studies were often companies,
with or without own land resources, but also include a few non-profit organisations
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which we categorized as institutional actors (INST). The companies were divided
into (large) public landowners (PULO), traditional farm owners (TRALO), new
landowners (NEWLO), not land-owning micro-entrepreneurs (ENTR), industrial
companies (IND) and social entrepreneurs (SOC). In certain cases, these categories
overlap, for instance, when traditional farmers worked through a specific association,
or when landowners founded social enterprises.

b. Type of knowledge: We distinguish if the innovators applied their traditional rural
knowledge (RUR) or if the innovations were predominantly driven by urban skills
and knowhow or scientific knowledge (URB). We remark if both types contributed
significantly so that the innovation was only possible through a combination of both
(RUR + URB).

c. Type of sector: We assess if the innovations were initiated from within forestry (F),
from outside such as tourism, hunting, food, cosmetics, nature conservation, etc. (O),
or if they needed specific cross-sectoral interaction (C).

d. Type of support—from which sector: Innovation support may have come from within the
forestry sector (SECT), from other sectorial support programmes such as agricultural
or rural development support (CROSS), or from non-sector specific innovation,
start-up or regional development support (NONS). In many cases, multiple support
programmes were relevant which is why we find combinations in this and the
following categories.

e. Type of support—from which administrative/policy level: Support was granted on regional
or local (LOC), national (NAT) or European Union level (EU). In many cases, support
programmes stem from a higher level but are administered on the local or regional
level (NAT-LOC; EU-LOC). By the latter categories we indicate the source of the
means but also how near the programme administration is to the innovative actors.

f. Type of support—which kind of measure: We indicate which kinds of support measures
had a significant role in the innovation projects: information, financial or coordi-
nation/networking (INF, FIN, COO). In addition to those measures that are often
part of regular support programmes, we discovered another type of support—the
adaptation of the regulatory framework (REG) which was crucial in one case.

In addition to this structured comparison, influential factors on the innovation pro-
cesses in the single case studies were taken into account in the analysis.

3. Results: Comparative Analysis of Case Studies

The case studies are briefly described here and in the following Table 1, including the
sources of the idea and the main support measures:

1. Game meat marketing label, Austria (ATGAME)
Game meat from a National Park area is marketed under a label for high quality

regional foods. The direct marketing initiative is led by a provincial State Forest holding
and a local butcher and received support through various programmes, including the local
LEADER LAG, an agricultural direct marketing organisation and label of the Chamber
of Agriculture (Gutes vom Bauernhof) as well as an umbrella label of the Ministry of
Agriculture (Genussregion Österreich). It started under the name “Xeis Edelwild” and was
later renamed “Gesäuse Wild”.

2. Wild food specialties from Nature Parks, Austria (ATNPS)
Under the label of “Naturparkspezialitäten” (“Nature Park Specialties”), farms in

Austrian nature parks market local, traditional farm products, including wild food spe-
cialties from forests. The label was developed under the frame of the Austrian Nature
Parks Association and is seen as a tool to support their main aim of sustainable regional
development of cultural landscapes with high natural value. Together with a regional
development consultant, the Association had the idea and supported the farmers through
small feasibility studies, networking, training workshops and joint marketing.

3. New forest products from a LEADER Region, Austria (ATLEAD)
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The EU LEADER Region “Zirbenland” (“Land of the Stone Pine”) supports the de-
velopment of new products around this regional characteristic mountain tree, including
essential oils, filled chocolate specialties, pillows with pine wood filling, tourism activities,
etc. The Leader Action Group is supported by a full-time regional development expert
and the support measures range from scientific and marketing studies to small financial
investment grants and networking activities.

4. Cut your own Christmas tree, Austria (ATXMAS)
A young and cosmopolitan mountain farmer couple sells Christmas trees with the

option for the clients to cut their trees themselves. This service is often used by Viennese
costumers for whom this is a special adventure with their children. In Austria, Christmas
tree marketing is supported by provincial-level associations that offer information and
training and a label for domestic Christmas trees.

5. Direct game marketing, Germany (DEGAME)
A State Forest enterprise started the direct marketing of game meat under a specific

label “Wild vom Förster” (“Game from the Forester”). The meat is from the State land and
is produced by the use of their own resources and staff (foresters, hunters, butcher), the
marketing concept has been financed and developed by a regional unit and the headquarters
of the State Forest company.

6. Mushroom restaurant and gourmet products, Castilio and Leon, Spain (ESGOUR)
A group of local women from a rural Spanish municipality established the cooperative

“Del Monte de Tabuyo” to run a specialised rural restaurant and specialties shop with
mushrooms and other wild food gourmet products. Advice and funding support was
granted through the EU Leader programme and a consultation company as well as a
national economic development programme.

7. Mushroom hotel, Catalonia, Spain (ESHOT)
A Catalonian rural tourism enterprise (hotel and restaurant) established “The Mone-

gal Mushroom Hotel” with mushroom-picking licences in their own forest. The licence
system was the first established in the region, against the opinions of municipality and
tourism actors, but with support from a regional forestry research institute. A mushroom
educational path was installed in the frame with the support of a European development
project in collaboration with the research institute.

8. Natural pine resin products, Segovia, Spain (ESRES)
The impulse for the renewed pine resin production by the company “Resinas naturales”

(natural resins; Sociedad de Resinas Naturales, S.L.) in the Spanish province of Segovia
came from a cosmetic company with a demand for sustainable and natural products. The
project was implemented in cooperation with landowners and forestry agencies and was
supported by national and regional institutions, a regional development agency grant, and
through a regional cross-sectoral roundtable with public and private representatives.

9. Innovative birch sap production, Finland (FIBIR)
The owners of the company are a couple who moved to the countryside and first

worked in the field of their expertise (marketing). They then also wanted to utilise the birch
stand on their land and developed a new collection method for the birch sap which gives
this traditional product a longer shelf life without adding any preservatives. They acquired
the necessary traditional and new knowledge through their own networking activities,
trial-and-error methods, and consulting experts. They were furthermore supported by a
small applied-research grant.

10. Gift packages, Finland (FIGIFT)
The owner of the Finnish start-up company sells luxury company gift packages

containing forest products. The marketing specialist with experience in various fields
such as agriculture and tourism aimed to live in the countryside and used his experiences
and networks from former occupations to develop his ideas. He received various start-
up support provided by local agencies, including business plan advice, entrepreneurial
training and a start-up grant from a national programme.

11. Regional marketing around chestnuts (marroni), Trentino, Italy (ITMAR)
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The chestnuts (marroni) of Castione di Brentonico is a regional marketing brand which
was initiated by a few passionate locals who wanted to preserve the regional chestnut
tradition in times when the unprofitable use and marketing of the chestnuts were about to
be abandoned and forgotten. The initiative found very strong regional political support
and today, the chestnuts have become the regional product which is also used in the
regional touristic marketing. The regional chestnut is protected by the DOP label of
origin, and specific chestnut dishes, sweets and liquors have been developed over the
years. The manifold cross-sectoral activities that receive financial support from the regional
government are organized by the association “Associazione Tutela Marroni di Castione.”
These comprise the annual chestnuts festival “Festa della castagna”, a regular cartoon
exhibition as well as numerous gastronomical, wine, poetic, arts and other competitions
and events.

12. Adapted regulations for larch turpentine collection, Veneto, Italy (ITTURP)
By own interest and initiative, this entrepreneur fought for re-establishing the old

traditional production of natural larch turpentine and resin, among others, used for natural
paints. The resin collection had been legally banned to protect the mountain forests but by
proving the sustainable harvest this State law was successfully adapted. This was achieved
through the passionate engagement of the entrepreneur and the effective support of the
local government. For re-establishing the production and marketing, the entrepreneur
(“Servizio di raccolte resine”) did not need external support.

13. Wooden holds for climbing walls, Slovenia (SLOCLI)
A start-up entrepreneur developed climbing wall holds made from wooden knots. He

benefited from collaboration with a university institute and another company and received
a small start-up grant from a national support programme.

14. Teaspoon-shaped tea bags, Serbia (SRBTEA)
The rural start-up company Adonis produces herbal tea with innovative packaging.

The teaspoon-shaped tea bags were developed from their own ideas in a learning-by-doing
process, and in cooperation with a design company, a university, and the chamber of
commerce. The financing was sourced from a combination of their own capital, a bank
loan, and a national export promotion grant.

15. Coppice wood management training, Wales, UK (UKCOPP)
“Coppice Wood College” is a charitable organisation to promote traditional, sus-

tainable woodland management. It provides courses related to coppice management,
traditional products and the use of the required tools. The founders, a couple, moved from
the city to the countryside but one of them had woodworking knowledge from the father
and previous experience in nature conservation. The college employs a few trainers and
receives the main income from course fees. It is, however, also supported by a landowner
who provides the land and by The Ernest Cook Trust, an educational charity organisation.

16. Local hand-plucked tea, Wales, UK (UKFINE)
The owners of “Fine Pluck” are a couple who grew up in the countryside, but originally

worked as a food technologist and a graphic designer, life coach, and permaculture designer.
When they moved to Wales, they developed foraging courses and became passionate about
making tea from local resources, a passion which gradually grew into a business. This was
supported by some funding through the EU LEADER programme.

17. Foraging products and tours, Wales, UK (UKPICK)
The micro-enterprise “Wild Pickings” offers foraging walks and sells specialty prod-

ucts online and on local markets. The founder is a trained horticulturist who became
personally interested in foraging and producing specialties from wild products. The busi-
ness slowly developed alongside her part-time employments and with gaining knowledge
and experience in production, marketing, and entrepreneurship, and through networking
activities. The owner received business advice from a local social entrepreneur and a
micro-business support grant.

18. Teaching woodland management, Wales, UK (UKSKIL)
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The “Woodland Skills Centre” provides woodland courses as a social enterprise with
the aim to make woods accessible to people without degradation. It was founded by a
retired schoolteacher who purchased a piece of land and invests his time in this voluntary
work. The centre has been supported by the Wales Cooperative Centre, the regional Tourism
Investment Fund and the Sustainable Development Fund of the local Area of Outstanding
Natural Beauty organisation. It cooperates strongly with local third-sector organisations,
such as mental health charities, special schools or the job centre.

19. Willow weaving courses, Wales, UK (UKWILL)
“Out to Learn Willow” offers willow weaving courses to schools, community groups,

therapeutic groups, and—in cooperation with the local council—for regional cultural
activities, etc. The two women owners who previously worked as a teacher and a graphic
designer founded the company out of their interest. They had experience in marketing and
social networking, acquired the traditional weaving knowledge over time through courses
and received support for the company start-up through the EU LEADER programme and a
regional fund for rural development which benefited the promotion and marketing and
the acquisition of equipment.

20. Country wines, Scotland, UK (UKWINE)
The owner couple of a small rural company made a new business (“Cairn O’Mohr”)

out of their hobby—making fruit wines from elderberries, oak leaves, etc. They acquired
traditional knowledge and added their ideas for new recipes and marketing. They received
small financial business support grants from a locally managed national programme.

On the basis of in-depth reports on the single case studies, the analytical elements of
our comparative analysis are assessed as shown in Table 1.

3.1. Type of Company/Organisation

As shown in Figure 1, only two of our cases were (larger) public forest holdings, three
were traditional farm owners and we had no other large landowner case represented. We
know from other studies that—although such cases exist—NWFP or services are often
not seen as a business opportunity by forest holdings, except if they focus on traditional
products such as Christmas trees, gravel, or game (e.g., Rametsteiner et al., 2005). Three of
our cases can be characterized as traditional forest products and only two were exclusively
carried out within forestry (the Christmas tree ATXMAS and one game marketing case
DEGAME). One game marketing case (ATGAME) collaborated with a butcher, in the Nature
Park Specialties (ATNPS) the traditional farmers work together with nature conservation
and the mushroom hotel (ESHOT) was created by a forest and hotel owner.

The three new landowners either were motivated to live in the countryside (in-
migrants from urban areas in FIBIR and UKFINE) or bought the land specifically (UKSKIL).
Their cases have been developed completely outside forestry. Similarly, the cases of the not
land-owning entrepreneurs were from outside forestry (5) or in cross-sectoral collaboration
(4). The enterprises were founded with rural knowledge (3), urban (1) or a combination
(5). In the two social enterprise cases, the impulses and support came from outside, but
forestry knowledge was also necessary.

In the industry-led case (ESRES), the interest came from a cosmetics company but the
collaboration with forestry was necessary for organizing the renewed collection. The three
institutional cases were all motivated by the aim to support regional/rural development
through providing capacities for collaboration through the association of the Nature Parks
(ATNPS), a Leader Action Group (ATLEAD), or the municipality (ITMAR).

We learn from these results that traditional, larger, or smaller landowners are rather
oriented towards traditional forestry products but that collaborations outside the sector may
be helpful or necessary in certain cases. Ownership of forest land is not always necessary
but a collaboration with landowners or their organisations can be very purposeful or
even a prerequisite, particularly in larger-scale projects. We find cases with significant
institutional support both with small-scale landowners and entrepreneurs as well as larger
forest holdings and companies. Although institutional actors may help small businesses
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with their knowledge resources, networking possibilities or funding, not all projects depend
on this external support. Larger companies may have such resources in-house but may as
well benefit from institutional actors who are of particular importance in more complex
projects and in scaling-up processes [43].
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3.2. Type of Knowledge

The results show (Figure 1) the eminent importance of the traditional knowledge
about NWFPs although only one case can well be characterized as a poor sectoral forestry
innovation (ATXMAS)—and even here the world travelling experience of one of the owners
may have had a crucial role. The other rural cases were cross-sectorally initiated and/or
supported. In most of the combined cases (10), the impulse came from the urban sphere,
e.g., from non-rural entrepreneurs or institutions. The NWFP innovations, thus, are pre-
dominantly initiated from urban actors or knowledge (12) although they then strongly
depend on acquiring the necessary rural knowledge. One of the urban examples did
not significantly rely on traditional know-how (SLCLI), for the other cooperation with
forestry was still important (ESRES). Thus, mutual understanding of values or preferences,
exchange of knowledge or combination of skills, or initial collaboration of urban and rural
actors was found important in almost all cases (18).

3.3. Type of Sector

As presented in Figure 1, only one of our cases was initiated purely from forestry,
while more than half of the cases were initiated through a cross-sector interaction between
forestry and other sectors, e.g., with butchers (ATGAME, DEGAME), foods or drinks
(ESRES, ITMAR), nature conservation (ATNPS), tourism (ESHOT), cosmetics or chemicals
(ESRES, ITTURP), handcrafting (FIGIFT), or multiple collaborations (ATLEAD). Eight
innovations were from outside, for instance, entrepreneurs with various backgrounds.
Such entrepreneurs may have had relevant backgrounds (e.g., working in a state forest
company before (SRBTEA)) for their new business such as horticulture (UKPICK), food
technology (UKFINE), but many come from other fields such as graphic designers or former
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teachers but started their new engagement by personal interest (e.g., FIBIR, UKWILL) or
social engagement (UKCOPP, UKSKIL).

3.4. Type of Support—From Which Sector

Only in two cases, support was provided from within forestry—the Christmas tree
association (ATXMS) and the State forest company headquarters (DEGAME). Most cases
received other sectoral support (11), non-sectoral development support (9) or from both
(ESGOUR, ESRES) (Figure 1). Other sectoral support includes other sectors (2 agricultural
direct marketing, 2 charities, 1 nature conservation) or cross-sectoral rural development
support such as through EU LEADER (4) or regional platforms (2). Non-sector-specific
support included in our cases national or local level start-up/micro-business support (7),
export promotion (SRBTEA) or support by the municipality (ITTURP).

Relation of the sources of knowledge and sources of support, as shown in Table 2,
mirrors the sectoral logic of support programmes. Forestry support was given to projects
with rural knowledge, and most cross-sectoral (rural development) support was directed to
projects that combined urban and rural knowledge. Non-sector-specific business support
spread across all categories of knowledge sources but was particularly important for urban
knowledge projects. The fact that rural knowledge projects received support from all
categories can be seen as a good sign when those projects find out about those possibilities
or are perceived as important enough to be supported from outside the sector (the larch
turpentine initiative ITTURP supported by the municipality, and the mushroom restaurant
ESREST which received a start-up grant).

Table 2. Relations between sources of knowledge and sectoral support (remark: cases add up to 22
because two innovation cases received support from two different sectoral categories).

Support from Which Sector

Sources of Knowledge Forestry
(SECT)

Cross-Sectoral
(CROSS)

Non-Sectorial
(NONS)

Rural (RUR) 2 2 2 (6)
Combined (RUR + URB) 0 8 5 (13)

Urban (URB) 0 1 2 (3)
(2) (11) (9) (22)

From the relation from which sectors the innovation projects were initiated and sup-
ported (Table 3), we see similarly clear sectoral relations. The forestry project (and a
cross-sectoral project) received forestry support, the majority of the cross-sectoral projects
received cross-sectoral (rural development) support (7 out of 12) and the projects from other
sectors mostly received support from non-sector specific (business support) programmes
or actors (5 out of 9). In a number of cases, cross-sectoral initiatives received non-sector
support (4 out of 12) and other sector businesses also benefitted from cross-sectoral pro-
grammes (4 out of 9). We may interpret these figures so that the programmes do follow
their sectoral preferences without being too strict in their implementation. Vice versa,
it may be a good sign when NWFP businesses find opportunities in rural development
and/or business support structures.

Table 3. Relations between sectoral initiation and sectoral support (remark: cases add up to 22
because two innovation cases received support from two different sectoral categories).

Support from Which Sector
Initiation from
Which Sector Forestry (SECT) Cross-Sectoral

(CROSS)
Non-Sectorial

(NONS)
Forestry (F) 1 0 0 (1)

Cross-sectoral 1 7 4 (12)
Other sector (O) 0 4 5 (9)

(2) (11) (9) (22)
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3.5. Type of Support—From Which Administrative/Policy Level

In our cases, as shown in Table 4, institutional level support for innovations in NWFP
was overwhelmingly provided by local-regional or national entities. On a local level, the
support is sometimes given by local governments in singular measures (e.g., advisory
support in ITTURP) or initiatives (regional marketing in ITMAR) or by regional public
administrations on the county or district level (regional development support in the Finnish
and several UK cases) or sectoral associations (e.g., in the Austrian cases). National sup-
port usually comes under business development programmes which are partly centrally
administered and are partly decentralized. EU support has been granted in most cases
through the LEADER instrument for rural development which has a decentralized im-
plementation structure. The importance of support from the local-regional level becomes
particularly clear when adding up all programmes with decentralized administration:
23 out of 29 support measures in all our cases.

Table 4. Administrative level of support programmes—level of policy formulation and implementation.

Level of Support Programme—Policy Implementation
Level of Support

Programme—Policy
Formulation

European
Union National Local

European Union 1 0 5 (6)
National 0 5 5 (10)

Local 0 0 13 (13)
(1) (5) (23) (29)

We furthermore indicated which kinds of support measures had a significant role
in the innovation projects (INF, FIN, COO) (Figure 1). The provision of information and
financial support has been reported as the most frequent support measures in our case
studies whereby the interviewed representatives often especially emphasize the importance
of information. Financial support was often rather small such as in the case of start-up
grants or the contribution to smaller investments through rural development programmes.
Such small grants are often described by the entrepreneurs as not crucial but extremely
helpful for the further development of their businesses. All interviewed programme
managers support the conclusion that such small grants, especially when given on the
basis of a joint analysis of needs or as part of an integrated support package can be very
effective. Networking was in most cases provided in a package with information and
financial support through specialized regional or rural development agencies or other
regional support structures or platforms. In addition to those measures that are often part
of regular support programmes, we discovered another type of support—the adaptation
of the framework (REG) which was crucial in one innovation case, the Italian turpentine
collection. Institutional innovations such as the formation of an association are often of
indirect influence [43] but in this case the policy change was part of the innovation project
and had a direct impact.

4. Discussion

The analysis of the presented innovation cases of NWFPs can help decision-makers
take more informed decisions about the role of forests, and the forest-based sector in future
(forest) bioeconomy strategies. As Giurca et al. [61] point out, many of European countries
and their governments will engage in future in designing (or improving) national strategies
to advance and strengthen their bioeconomy approaches. These bioeconomy strategies
need to be based on the prerequisites of the country in focus [62], which are not orientated
just on harvesting and use of timber products. In some countries, this means that many
opportunities to expand to forest bioeconomy-related products and process will expand
the forest sector and disciplines. Gorriz [24] illustrates that these interactions already
take place in a more or less structured manner with agriculture, food industry, nature
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protection, material industry, health sector, labour, and trade sectors. This, according to
the same author, opens chances for joint value chain development and alliances. Sectors
such as biochemistry or bioengineering can help in unlocking the NWFPs potential in
bioeconomy, by creating bio-based solutions that can tackle global challenges (as climate
change adaptation) [26]. In contrast to for example Finland and Sweden, where the timber
industry plays a central role, in Mediterranean countries, there are strong agroforestry
sectors, NWFPs, as well as other ecosystem services associated with different land use
systems [61,63]. In Southeastern and Eastern European countries use of NWPSs is as well
common (and historic) activity in rural areas, however not always formally recognized [45].
NWFPs are used for self-consumption (keeping and changing of habits) but also as a
business opportunity. These aspects provide chances for a better recognition of NWFPs,
especially when developing comprehensive forest bioeconomy strategies [64].

When relating the analysed cases to the main objectives of the EU Bioeconomy Strat-
egy [1], we see that these innovations in NWFPs can support bioeconomy pathways in
multiple ways. These innovations are not only an opportunity to support job creation and
competitiveness of rural areas as usually addressed in literature. In the Table 5, we assess
the potential contributions of NWFP to the four objectives, based on the analysed cases,
other literature, and further considerations.

Table 5. NWFPs potential contribution to EU Bioeconomy Strategy main objectives.

EU Bioeconomy Strategy
Main Objectives [1] How NWFPs Can Contribute to These Objectives

Contribution Detected in
Case Studies (Amount
and Type of Business)

Ensuring food and nutrition
security

Food and nutrition produced within small business, such as
mushrooms (ESGOUR, ESHOT), berries (country wines, UKWINE),

chestnuts (ITMAR), game (ATGAME), birch sap (FIBIR), Stone Pine
(ATLEAD), hand-plucked wild teas (UKFINE), foraging (UKPICK),

wild food from forests (ATNPS).

10

Managing natural resources
sustainably

Management of forests in diversified business portfolios:
Christmas tree plantations (ATXMAS); Direct game marketing

(DEGAME), Agroforestry use (e.g., for truffle production)
Natural pine resin products in cosmetics (ESRES), Stone Pine for e.g.,

essential oils (ATLEAD)
Sustainable regional development of cultural landscapes with high

natural value (ATNPS)
Natural larch turpentine and resin, among others, used for natural

paints (ITTURP)

6

Reducing dependence on
non-renewable resources for

energy

NWFPs can potentially be used as renewable resource (branches,
pine cones etc.)—NWFP can possibly be used in co-production with

energy (Charcoal production [65])

Strengthening European
competitiveness and

creating new jobs

NWFPs offer various job opportunities in rural areas, and in this way,
they keep outmigration and ensure sustainability of rural areas:

Mushroom restaurant and gourmet products by local
women (ESGOUR)

Finnish start-up company sells luxury gift packages from forest
products (FIGIFT)

A start-up for climbing wall holds (SLOCLI)
The rural start-up for herbal tea with innovative packaging (SRBTEA)

Experiential services:
Cut your own Christmas tree (ATXMAS)

Mushroom hotel, rural tourism enterprise (ESHOT)
Coppice wood management training (UKCOPP)

Teaching woodland management (UKSKIL)
Willow weaving courses (UKWILL)

9
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Any sustainable bioeconomy strategy must build on both natural land-based resources
and knowledge prerequisites [61] in a certain place. Here, the territorial character [66]
of many NWFPs is important and relates to the previously discussed issue of a need
to “place-adapt” bioeconomy strategies. Furthermore, their public good character, even
though it is limiting their marketability and direct economic use [67,68], becomes relevant in
bioeconomy because an increased use and awareness of NWFPs contribute to the change of
users’ perceptions towards the use of natural products and bring them closer to nature. This
on a long-term scale can influence their consumption patterns and preferences towards bio-
based products and economy. As explained by Giurca [69] bioeconomy proponents count
on the change in lifestyle choices and preferences of individual consumers. In this way,
citizens are not just customers or users but are as well co-creators and decision-makers in a
larger transformation process. These changes could also lead to sustainable consumption,
which in turn helps to save CO2 and contribute to the objective of the EU Strategy in
mitigating and adapting to climate change.

Jankovský et al. [12] showed that most studies on innovations in the forest bioeconomy
dealt with the necessary adaptation of policies, and innovations were mainly focused on
biorefining, biotechnology, and production of various biomaterials, as well as innovations
of business models and stakeholder interactions. From the NWFPs sector, we learn that
there is a range of innovation types being relevant to transitioning processes. Therefore, in
the following Table 6, we present the potential spectrum of innovations based on analysed
cases and previous works [70] (p. 162).

Table 6. Types of innovation with NWFP examples that can support bioeconomy (adapted from [70]
(p. 162).

Type of Innovation Example from NWFPs

Product innovation New uses of NWFPs for clothing; medicinal or pharmaceutical products from wood, bark,
fruits, leaves or the broad range of forest plants;

Process innovation

Change/diversification of forest management practices—main aim of management is use of
forest for cosmetics/pharmaceutical industry (resin, pine seeds, turpentine, etc.)

Specific forest management—to enhance production of mushrooms or berries, selection of tree
species such as nuts or fruit trees (in peri-urban areas), agroforestry systems (Portuguese
montado system), or plantation of wild or grafted fruit trees or shrubs such as chestnuts,

hazelnuts, elder, sea buckthorn;
Improved processing to improve the product quality—for instance, the natural ingredients or

the shelf life of the products.

Organisational innovation

Horizontal cooperation of small producers—common brand allowing for a joint marketing
Vertical integration or cooperation—secure a higher value added for the primary producer

(farmers’ direct marketing) or to allow for a traceability of the product chain (e.g., high quality
game meat or other products from natural production).

Marketing innovation

New marketing methods and approaches—reaching new costumer groups through different
design, packaging, advertising or distribution channels

Use of internet platforms and social media networks for small producers to reach distant clients;
Creation of brands for local, natural, wild products

Policy innovation

New or adapted regulatory frameworks in the field of the products (e.g., official recognition as a
forest or agricultural product; license systems for collection) or in innovation support (e.g., the

European Union LEADER instrument).
Innovative financing schemes (micro loans)

Public private partnerships or Involvement of third sectors (foundations, citizens groups etc.)

Institutional innovation

New certification schemes,
Regional marketing approaches or the creation of new lobbying organisations for public

awareness raising or for research, education and training programmes, or other
political-institutional support.
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Table 6. Cont.

Type of Innovation Example from NWFPs

Service innovation Experiential services such as foraging or mushroom collection tours, wild fruits cooking courses
or manufacturing workshops.

Social innovation

Bottom-up initiatives with NWFPSs by people and volunteering organizations
Changing lifestyles—close to nature, new practices such as foraging and bush craft activities,

survival training or the rediscovery of old skills and traditions; the redefinition of traditional wild
food products from being seen as a poor people’s food to a healthy and stylish gourmet food.

This list of possible innovations (Table 6) suggests many possibilities in which forests
could be used in the bioeconomy. This is especially important if we take into account
the high share of privately owned forests and many small, in some cases abandoned and
unmanaged, properties [71,72]. For small forest owners who do not see interest in managing
forests for timber, this diversity of options for developing various businesses with NWFPs
could be of relevance. As suggested by Weiss et al. [46] forest owners have a key role to play
in the future forest-based bioeconomy. Thus, future strategies and policies should address
the different ownership types by combining policy instruments, including information,
incentives and legal and institutional frameworks [46]. Furthermore, if we look at the
justice aspects, the use of NWFPs is for some people, a source of food and is important for
living, thus it would be purposeful to adapt forest management for these different purposes.
Here attention should be placed on assuring sustainable production of NWFPs, especially
when it comes to expansion of production and intensively cultivated NWFPs. Intensively
cultivated NWFPs were not focus of this paper, but potential of NWFPs would be even
higher if these are considered.

Transitioning to the bioeconomy is a matter of many small steps, some of which are
more evident than others [29]. It assumes a shift away from the prevailing rules of the game,
expectations, cultures, and consumer behaviour. It will need changes in many spheres,
which demands not just for disruptive or radical but also a magnitude of incremental
innovations. It is this multitude of mutually reinforcing and simultaneously evolving
changes that form the essence of transitions, which is first and foremost a challenge of
innovation on the institutional level [29].

In this paper, we showed how these different innovation types, many of them incre-
mental and niche innovations, in the sphere of NWFPs could contribute to the overall
bioeconomy transition process. However, for this, many identified barriers in the IS need
to be tackled.

Unlocking the NWFP Potential in Bioeconomy by Improving Innovation Support Structures

The institutional frameworks for supporting innovations in forestry in general, and
for NWFP specifically, are relatively weak [73,74]. Since the field of NWFP is not developed
as a distinguished sector, specific support structures on the public and private sides are
largely missing [47]. From the public side, statistical data or any other information, research,
education, and training services are very limited. From the private side, only weak support
exists, since the established interest groups of forestry or agriculture do not have NWFP
in their focus (except for some specific products, for example game). Forest owners’
interest groups tend not to support those products because the benefits are often not
with the landowners [46]. Only rarely, have specific interest groups been founded for
NWFP as such or for a range of such products. An example would be the Scottish Wild
Harvests Association. Interest groups for specific NWFP usually develop only once a certain
economic significance is recognized and reached (e.g., for truffles or cork in Mediterranean
countries). The formation of producers’ associations is often an important step for fostering
the production knowhow, spreading product knowledge to consumers, or lobbying for
favorable regulatory provisions.
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The critical phase, however, is before that, in an early phase in the adoption life
cycle of a new product, known as the innovation chasm [75]. Some of analysed cases
show that in that phase, companies have to rely on more general support structures and
have to be very proactive in searching for relevant information, networks or funding
possibilities. It is mostly not the forestry sector but actors and programmes from agriculture
(e.g., agricultural direct marketing associations and vocational schools in Austria), rural,
regional or business development (e.g., LEADER regions in Austria and Wales; regional
development in Finland; start-up grants from national support programmes in Serbia
and Slovenia) or nature conservation (e.g., the Reforesting Scotland association; Austrian
Nature Parks Association) that provide support [43–47,76].

In order to make an economic impact, innovations must spread and be adopted by
other companies (diffusion). For this process, the formation of associations (of various
interested actors) is highly useful—an institutional innovation which benefits itself from
institutional support or from prior social capital [43,44].

From these 20 innovation case studies we can infer that the relevant institutional frame-
works for NWFP businesses do differ across the European regions. We found that special
attention on (specific) NWFP does exist in Mediterranean countries (Italy, Spain, Portugal)
where some of these products have a strong tradition and economic significance, such as
cork, pine kernels, pine resin, truffles or mushrooms. We furthermore found relatively
strong general framework conditions for rural or regional development in other European
countries (Finland, UK, and Austria). Moreover, in contrast to these western countries, the
institutional structures for business support in rural areas in the former socialist countries
in eastern and southeastern Europe are not so strongly developed yet [76–78]. However,
in these countries, due to the rich tradition of using NWFPs innovativeness, the potential
for these products is huge [77–79]. Thus far, the analysed IS around case studies showed
that need exist to recognize the potentials of NWFP for reaching the strategic goals of a
bioeconomy; most importantly with different focus on the region’s specific needs for each
type of business in concern. These depend on the type of landscape, biological resource
patterns, economic and demographic conditions and local types of land ownership.

In order to meet their full potential in the bioeconomy, the relevant innovation support
structures for NWFPs must become more open to more risky, more disruptive and complex
innovations encompassing different policy spheres and sectors. The good examples in the
analysed cases correspond to regionally networked innovation systems [51] or networked
regional innovation systems [80] which, in other words, provide top-down support for
bottom-up innovations [47]. They represent open and flexible support programmes and
systemic structures for tailor-made support. Examples include various approaches such
as specific regional support structures centred around NWFPs (regional marketing initia-
tives) [81,82], nature parks or similar regional organisations or associations [43], or regional
development agencies such as under the European Union LEADER instrument [42].

5. Conclusions

The potential contribution of NWFPs in bioeconomy, as illustrated in this paper, is
so far mostly neglected, or insufficiently recognized by policymakers and forestry practi-
tioners. This wide spectrum of possibilities could be considered in the first place in future
forest management planning, when future objectives are set. In the second place, they must
be considered in the forest bioeconomy strategies that should open up and support the
creation of new value chains, other than those related to timber use. Rich and historical
experience of the use of NWFPs in some countries, as in Mediterranean or Eastern and
Southeastern Europe, could be used and developed further. In the creation of this enabling
environment, various IS could be engaged, from different sectors or existing on regional
levels. Fostering cross-sectoral interaction and the creation of diverse and targeted finan-
cial mechanisms should be the main focus of future policies. Envisioning system-wide
innovation support that cut across economic sectors and that extend along value chains
is needed. In order to embrace all these possibilities, different ownership types should
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be taken into account, as well as diverse types of entrepreneurs and companies (often
small-scale). Supporting smaller projects and activities could empower landowners in rural
areas and help them in diversifying their products and services, thus allowing them to have
wider sources of support for their living. In doing this, recognizing different innovation
types, including social and institutional is very important. This, in the long run, could
support entrepreneurial activities, development and proliferation of rural areas.
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