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ABSTRACT

Growing pressures on forest ecosystems, such as climate change and biodiversity loss,
highlight the need for more diverse forest use. Non-timber forest products (NTFPs) are seen
as a key component of multifunctional and sustainable forest management, yet their
economic potential is underused. As the largest group of forest owners in Finland, non-
industrial private forest (NIPF) owners play a key role in decision-making, influencing the
entire forest sector and the future use of forest resources. Therefore, understanding forest
owners' perspectives on these issues is crucial to promote multiple use of forests and support
the development of NTFP-related businesses.

This thesis examines Finnish forest owners’ perspectives on NTFPs, identifies forest
owners' motives and the challenges in NTFP production, defines the structure of forest
owners’ networks and identifies value creation within NTFP networks. The study uses a
mixed methods approach that combines quantitative surveys and qualitative semi-structured
interviews of forest owners. Multivariate methods, principal component analysis (PCA) and
K-means clustering were used to analyse the survey data, while thematic coding and social
network analyses (SNA) were applied to the qualitative interviews.

The results indicate that forest owners perceive NTFPs as a valuable opportunity to
diversify both forest use and income generation. Although current commercial production
remains limited, a considerable share of respondents expressed strong interest in engaging in
NTFP-related activities in the future. Their motivation stems from both economic values,
such as additional income and stable revenue streams, and self-actualisation -related values.
However, access to relevant information was identified as a clear challenge. Forest owners’
networks within the NTFP sector are diverse, underscoring the important role of forest
organisations and buyers of varying scales. Alongside tangible exchange, intangible
elements, particularly knowledge-sharing and social values, play a crucial role. To support
the development of multiple use of forestry and advance the NTFP sector, institutional
support, improved access to knowledge, and cross-sectoral collaboration are essential.

Keywords: Sustainable forest use, mixed method, motives, challenges, value creation, social
networks
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THVISTELMA

Ilmastonmuutos ja biodiversiteetin vaheneminen lisddvat painetta metséekosysteemeja
kohtaan ja korostavat metsien kdytdn monipuolistamisen tarvetta. Luonnontuotteet (NTFP)
nahdaén keskeisena osana monipuolista ja kestdvaa metsénhoitoa, mutta niiden taloudellinen
potentiaali on toistaiseksi hyoddynnetty heikosti. Suomessa yksityiset metsanomistajat
muodostavat suurimman omistajaryhmén ja vaikuttavat paatoksilladn merkittavasti metsien
kayttoon ja koko metsésektorin kehitykseen. Tdman vuoksi metsanomistajien nakdkulmien
ymmaértdminen on keskeistd metsien monikdytdon ja luonnontuotealan liiketoiminnan
kehittamiseksi.

Tama  véitdskirja  tarkastelee  suomalaisten  metsanomistajien  nakemyksié
luonnontuotteista, tunnistaa metsdnomistajien motiiveja lahted luonnontuotealalle ja
kasittelee tuotantoon liittyvid haasteita. Liséksi vaitoskirja méérittelee metsdnomistajien
luonnontuotealan verkostojen rakennetta sek& analysoi arvonmuodostusta niissé.
Tutkimuksessa sovelletaan monimenetelmallistd lahestymistapaa, jossa yhdistetdan
madrallinen kyselytutkimus ja laadulliset puolistrukturoidut haastattelut. Kyselyaineiston
analysoinnissa kdytettiin monimuuttujamenetelmid, pdadkomponenttianalyysia (PCA) ja K-
means-klusterointia. Tutkimuksen haastattelut analysoitiin teemoittelemalla, ja sosiaalisten
verkostojen analyysid (SNA) kdytettiin laadullisen analyysin tukena.

Tutkimuksen tulosten mukaan metsdnomistajat nékevat luonnontuotteet merkittdvana
mahdollisuutena monipuolistaa sekd metsien kéyttdd ettd tulonmuodostusta. Vaikka
kaupallinen tuotanto on toistaiseksi véahaista, huomattava osa vastaajista oli kiinnostunut
luonnontuotteiden kaupallista tuotannosta tulevaisuudessa. Motivaatiota ohjaavat
taloudelliset arvot, kuten lisatulojen ja vakaiden tulovirtojen tavoittelu, mutta myds itsensé
toteuttamiseen liittyvat arvot. Luonnontuotteiden tuottamisen haasteeksi tunnistettiin
erityisesti relevantin tiedon saatavuus. Metsdnomistajien verkostot luonnontuotesektorilla
ovat monimuotoisia ja niiden toiminnassa korostuvat etenkin metsdorganisaatioiden ja
erikokoisten ostajien merkitys. Verkoston toimijoiden vélisessd arvon vaihdannassa
aineellisen vaihdannan rinnalla merkittavassa roolissa ovat tiedon jakaminen ja sosiaaliset
arvot. Metsien monikayton edistdmiseksi ja luonnontuotealan kehittdmiseksi tarvitaan
institutionaalista tukea, parempaa tiedonsaantia seka eri sektorit ylittdvaa yhteistyota.

Avainsanat: Kestdvd metsien kdyttd, monimenetelmallisyys, motiivit, haasteet,
arvonmuodostus, sosiaaliset verkostot
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1. INTRODUCTION

1.1  Challenge to diversify forest use with non-timber forest products

Non-timber forest products (NTFPs) have gained significant global recognition for their
economic potential, which extends beyond developing and emerging economies where they
play a crucial role in poverty reduction and biodiversity conservation (Wunder et al. 2014).
They are recognised as a key component of multifunctional and sustainable forest
management (Wiersum et al. 2018; Huber et al. 2019) and have been actively integrated into
various international and national policy frameworks, such as the New EU Forest Strategy
(European Commission 2021a) and the Finnish Bioeconomy Strategy (Ministry of Economic
Affairs and Employment of Finland 2022). Moreover, support of the sustainable use of
NTFPs has been identified as one of the priority actions in FAO Forestry’s Roadmap (FAO
2024).

The need to diversify forest use is evident. The economic exploitation of forests for timber
production has led to their homogenisation, which has resulted in various negative
environmental and social impacts. At the same time, forests are subject to polycrisis (i.e. the
interplay of multiple crises that affect the world simultaneously), which include climate
change, the decline in biodiversity levels and the over exploitation of natural resources (IPCC
2018). As a result, there has been increasing focus on the need to adapt forest management
to better address both current and future environmental and societal conditions, with growing
recognition of the urgency to implement more sustainable and resilient practices (FAO and
UNEP 2020). Enhancement of the carbon sequestration capacity of forests, the fostering of
biodiversity and ensuring species viability, while simultaneously preserving forests as a
source of livelihoods, are fundamental objectives to sustainable forest management
(European Commission 2021a). Facilitating this transition towards sustainability necessitates
comprehensive, cross-sectoral initiatives at all levels of the forestry sector. The development
and implementation of more diverse and adaptive management strategies are essential to
advance sustainable forest practices beyond conventional approaches (European
Commission 2021a).

Non-wood forest products (NWFP), as defined by FAO (1999), are products of biological
origin, excluding timber, sourced from forests, other wooded land, or trees outside forests.
Throughout history, they have played a significant role in rural households by providing food,
enhancing dietary diversity, and supporting income generation (Weiss et al. 2020; Sheppard
et al. 2020). Non-timber forest products (NTFP), which is the term used in this summary, has
a slightly different meaning than NWFP. NTFPs are all biological materials other than timber
which are extracted from forests for human use (De Beer and McDermott 1989). In other
words, NTFPs exclude timber while allowing the inclusion of certain minor wood products,
for example fuelwood and small wooden items (e.g. Ros-Tonen et al. 1995; Sacande and
Parfondry 2018). This broader definition is applied in this study because the data also include
wood-based products such as ornamental plants, conifer twigs, and Christmas trees. It is
widely recognized that terminology in this field is challenging and may lead to
inconsistencies in data reported across countries (Shackleton and Pandey 2014; Vantomme
2003). However, as Muir et al. (2020) note, both terms can be used as long as the purpose of
data collection is clearly defined from the outset. In the Finnish language, the commonly used
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term luonnontuotteet (natural products) may further complicate interpretation, because it
does not distinguish between wood-based products and non-wood or non-timber products.
Therefore, in the surveys and interviews conducted in this study, a clear distinction was made
between products that can be freely collected under Everyone's Rights, such as berries and
mushrooms, and those that require the forest owner's permission, such as chaga (Inonotus
obliquus), spruce sprouts (Picea abies (L.) Karst.) and birch sap (Betula pendula Roth and
B. pubescens Ehrh.), in order to avoid misunderstandings. Recent publications have also
introduced terms using “wild” such as “wild food plants” and “wild edible plants” (WEPs).
Wild food is defined as anything edible that requires no human input to increase its
production (Daubet 2012) like plants, berries, fruit, nuts, mushrooms and game that are
collected in the wild, to be consumed as food or drink (Maes et al. 2013). WEPs are naturally
occurring, non-cultivated plants consumed by humans, including species such as berries,
mushrooms, herbs, and leafy greens, which contribute to nutrition, food security, and
sustainable use of natural resources (Shumsky et al. 2014). For clarity, these alternative terms
are not used in this thesis.

In Europe, the majority (90%) of consumers use NTFPs, and a significant number (26%)
collect them for household use (Lovric et al. 2020). In Finland, the number is even higher,
more than half of the population collects NTFPs, especially berries (Neuvonen et al. 2022),
and this level of activity has remained stable over the years (Pouta and Sievénen 2001;
Sievénen and Neuvonen 2011). The active utilisation of NTFPs in Nordic countries is
facilitated by public access rights (i.e. Everyone's Rights), which allow individuals to collect
some products from forests regardless of land ownership. However, the collection of products
not covered by these rights, like chaga and spruce sprouts, requires the permission of the
landowner. In Europe, the regulation of NTFPs varies across countries and regions, and may,
for instance, include rules concerning the quantity of collection and the requirement of
permits, particularly with respect to mushrooms (Nichiforel et al. 2018).

Forest ownership in Europe differs significantly between countries and regions. In areas
dominated by public land, public sector perspectives are central in forest use. In contrast, in
regions where non-industrial private forest (NIPF) ownership is dominant, such as in Finland
and other Nordic countries, it is essential to understand the perspectives of private forest
owners in forest use and management (Hannerz and Ekstrém 2023). In Finland, there are
26.3 million hectares of forest land, of which 59% is owned by NIPF owners (Finnish
Statistical Yearbook of Forestry 2022). As the largest forest owner group in Finland, they
supply a significant proportion (approximately 80%) of industrial roundwood (Finnish
Statistical Yearbook of Forestry 2018), while also managing a diverse range of tangible and
intangible forest ecosystem services. Consequently, their decisions on forest use have
substantial implications for the entire forestry sector. Forest owners’ motives and
perspectives on forest use have been widely examined in national and international studies
(Karppinen 1998; Wiersum et al. 2005; Ingemarson et al. 2006; Hujala et al. 2007; Hujala
and Tikkanen 2008; Bengston et al. 2011; Kuuluvainen et al. 2014; Ficko et al. 2019).
However, forest owners’ perspectives, particularly regarding NTFPs, have not been
extensively studied in Finland. In the context of NTFPs, forest owners play a pivotal role in
ensuring resource availability and granting collection rights, as also noted in the National
Forest Strategy 2035 (Ministry of Agriculture and Forestry 2023). Therefore, it is important
to explore forest owners’ perspectives, as knowledge derived from them can play a crucial
role in improving the profitability and functionality of NTFP-related businesses. This, in turn,
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supports sustainable sectoral growth, enables the diversification of forest-based income
streams, and contributes to the advancement of the bioeconomy.

Traditionally, forest management has primarily focused on timber production and other
wood-based products, supported by well-established value chains and institutional
frameworks (Wolfslehner et al. 2019; Weiss et al. 2020; Sheppard et al. 2020). However, this
traditional approach is no longer sufficient to address the evolving demands of contemporary
forest use. Expanding forest utilisation to encompass a broader range of products offers
private forest owners and rural economies new income-generating opportunities beyond
traditional wood production (Huber et al. 2023). In recent years, interest in NTFPs has
resurged, as they are increasingly seen as viable business opportunities for private forest
owners. This renewed interest is driven by growing demand across various sectors, including
food, cosmetics, medicine, recreation, and tourism (Wong and Wiersum 2019; Weiss et al.
2020). Consequently, forest owners have shown increasing interest in joint production and
are eager to explore whether managing their forests for both timber and for example
mushroom production could provide additional income (Palahi et al. 2009), as well as
whether trade-offs exist between timber and mushroom yields (Tahvanainen et al. 2018).
Several studies have examined the economic feasibility of joint production of timber and
NTFPs (Kurttila et al. 2018; Tahvanainen et al. 2018; see also Miina et al. 2020). The findings
suggest that forest management can be optimized to account for both timber and mushroom
production, supporting multifunctional forest use and the commercial utilization of wild
mushrooms (Tahvanainen et al. 2018). Multifunctional forest management appears to be a
feasible and recommended compromise between timber production and various NTFPs, as
timber harvesting significantly reduces NTFP yields only near maximum harvest levels
(Kurttila et al. 2018). One example of the joint production introduced to Finnish forestry is
the specialty mushroom cultivation (Miina et al. 2021). For instance, chaga cultivation in
living birch trees is already well-established in Finland; several companies offer forest
owners chaga cultures and cultivation services. Although cultivating chaga on living birch
trees causes wood decay, the economic risk is lower when applied to low-quality birch trees
(Miina et al. 2021). In contrast, the cultivation of mushrooms such as reishi (Ganoderma
lucidum) on stumps is a relatively new practice and can be carried out without affecting
timber production. Due to the novelty of this method, the perspectives of forest owners, as
well as other actors in the supply chain, remain largely unknown and need to be explored.

Despite the recognized potential of NTFPs in sustainable forest management, their
economic value remains largely underutilized in many countries. The limited integration of
NTFPs into existing forest-based value chains, coupled with the dominance of timber
production, has resulted in a lack of incentives, knowledge, and infrastructure to support their
commercial use (Tikkanen et al. 2020). A critical barrier to the growth of the NTFP sector
has been the limited and inconsistent supply of raw materials, which has constrained the
expansion of NTFP entrepreneurship and the market development (Rutanen 2018; Tikkanen
et al. 2020). As global and national policies increasingly emphasize the diversification of
forest use and more sustainable forest management, there is a growing need to better
understand the factors that influence the supply of NTFPs, particularly from the perspective
of forest owners, who play a key role in resource availability and management. Thus, it is
essential to investigate the drivers and barriers that forest owners experience when
considering or engaging in NTFP-related activities. These factors may include economic
motivations (eg. Staniewski and Awruk 2015), social values (Akehurst et al. 2012; Stephan
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et al. 2015), knowledge gaps (Smith and Beasley 2011), regulatory constraints (Klapper et
al. 2006), and practical challenges in forest management. However, existing research has
only partially addressed these aspects, especially in the Finnish context, and there remains a
notable lack of comprehensive understanding of how these drivers and barriers influence
forest owners’ participation in NTFP-related business and their integration of NTFPs into
forest use strategies.

In addition, forest owners’ social networks and interactions with other actors in the NTFP
value chain, such as buyers, advisors, and other producers, can significantly influence their
decisions and opportunities. While forest owners’ networks have been more extensively
studied in the context of conventional forestry (e.g., Primmer 2011; Korhonen et al. 2012;
Stoettner and Dhubhéin 2019), networks within the NTFP business remain largely
unexplored. In the Finnish context, there is a clear gap in knowledge regarding how forest
owners connect within the NTFP sector, what underpins collaboration and network dynamics
and how these relationships affect business development and resource management.
Addressing these gaps is essential for designing effective support mechanisms, policy
interventions, and advisory services that promote multifunctional forest use and sustainable
rural entrepreneurship.

1.2 Obijectives of the thesis

Referring to above mentioned research gaps, the aim of this thesis is to bring new
understanding of forest owners’ perspectives to diversify the value creation of their forests,
with a particular emphasis on the role of NTFPs in future forest use and management. The
focus is on Finnish forest owners, who are essential providers and users of forest ecosystem
services. Their decisions and values shape how forests are managed, and which benefits are
prioritised. This thesis explores their perceptions of NTFPs’ potential, examines the structure
of their value networks, and identifies the motivations and barriers related to involvement in
the NTFP sector. The findings of this research contribute to the broader discourse on
sustainable forest use by offering practical insights that can promote the multiple use of
forests and support the development of NTFP-related businesses, reinforcing their role as an
integral part of Finland’s bioeconomy.

The main aim of the thesis is divided into three research objectives (RO) as follows:

RO1: To create better understanding of forest owners’ perspectives with regard to NTFPs
and their utilisation in Finland (I and I1).

RO2: To identify forest owners' motives for engaging in NTFP production and the challenges
they face operating in this sector alongside traditional forestry (I11).

RO3: To define the structure of forest owners’ networks in the NTFP sector and to identify
value creation within the networks (Il and 1V).
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2. CONCEPTUAL BACKGROUND

2.1  Towards multiple use of forests

Multiple use of forests is not a new phenomenon. In pre-industrial times, European forests
were primarily managed for subsistence purposes, offering a wide range of benefits such as
food, fodder, medicinal plants and construction materials (Fritzbgger and Sgndergaard 1995;
Kardell and Bishop 2014; Tasanen 2015). With the onset of industrialisation, forest use
became increasingly centered on timber production and wood-based products, driven by the
economic significance of wood and the development of efficient and competitive value
chains, such as those in wood products, pulp and paper, and bioenergy (Wolfslehner et al.
2019; Weiss et al. 2020), often neglecting other valuable forest goods and ecosystem services
(Weiss et al. 2019a). Today, post-industrial forest management paradigms have shifted the
focus back to the diverse values of forests. This shift includes timber production, recreational
use, nature tourism, traditional practices such as hunting, fishing and foraging, all of which
have both economic and cultural significance. It also highlights essential ecosystem services,
and the role of forests as cultural heritage closely linked to national identity and traditions
(Weiss et al. 2019b; Sheppard et al. 2020). This approach is known by various terms, which
include multi-functional, multi-purpose, multiple use, and sustainable or ecosystem-based
forest management (Buttoud 2000; Kennedy et al. 2001; Schlaepfer et al. 2002).

The concept of "multiple use” in land use planning generally refers to the simultaneous
provision of various goods and services. This approach can be implemented through two
main strategies: integrated and differentiated land use. The distinction between these
strategies lies in the spatial organisation of land use, including forest management (Hoogstra-
Klein et al. 2017). Integrated land use involves the concurrent production of multiple benefits
within the same area, which typically requires trade-offs between the different uses. In
contrast, differentiated land use designates specific areas for particular services and aims to
maximise each service’s efficiency within its designated zone. In practice, land use typically
exists along a continuum between integration and differentiation, rather than representing a
clear-cut distinction between two opposites (Tuulentie et al. 2024). In this thesis, the term
multiple use is used to describe the forest management that aims to simultaneously produce
several goods and services (Huuskonen et al. 2021) as well as values and functions (Solbér
etal. 2019).

The fundamental principle of multiple forest use is to balance various ecological,
economic, and social objectives in a sustainable manner. In recent years, the significance of
multiple forest use has increased, and its importance has been emphasised for several reasons.
These include the growing demand for sustainably provided resources, the need to mitigate
climate change through carbon storage (IPCC 2018), the preservation of biodiversity
(European Commission 2020) and the promotion of local economies through NTFPs
(European Commission 2021a). In addition, forests play a vital role in providing numerous
other ecosystem services, such as clean air and water, making the multiple use of forests more
crucial than ever.

The growing recognition of the importance of multiple use of forests is strongly reflected
in various European policy frameworks. The European Union (EU)’s Forest Strategy
(European Commission 2021a) grounded in the European Green Deal (European
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Commission 2019) and the EU’s Biodiversity Strategy for 2030 (European Commission
2020), highlights the vital role of forests in delivering multiple benefits, as well as the
significance of forest professionals and the wider forest sector in supporting the transition
toward a sustainable and climate-neutral economy by 2050. In addition, it ensures the
restoration, resilience and effective protection of all ecosystems. The strategy acknowledges
that for the activation of forest owners, better knowledge of the motivations of the different
types of owners is necessary, as well as how governance systems, institutional and economic
factors affect their interests and influence their potential to act. In the Finnish National Forest
Strategy 2035 (Ministry of Agriculture and Forestry 2023), multiple use is not directly
emphasized, but forest use is expected to become more diverse, and the need to coordinate
different uses is seen as increasingly important in the future.

Commitment to mitigating climate change through the Paris Agreement (United Nations
2015), the European Green Deal (European Commission 2019), and the Climate Adaptation
Strategy (E 2021b) largely involves maintaining the carbon balance in all human activities.
The maintenance of carbon sinks, such as in forest management, plays a key role in this effort.
Activation of forest owners to diversify their business approaches is one important approach
to achieve these objectives. In line with these commitments, the new Nature Restoration
Regulation (European Union 2024), as a central part of the EU Biodiversity Strategy,
introduces binding targets to rehabilitate degraded ecosystems, especially those that offer
strong potential for carbon sequestration and storage, and aims to mitigate and prevent the
impacts of natural hazards. In forest ecosystems, this involves promoting a rise in both
standing and fallen deadwood, maintaining uneven aged forests, ensuring connectivity
between forest patches, supporting healthy populations of common forest bird species, and
increasing the amount of organic carbon stored (European Union 2024). This approach aims
to promote more sustainable forest management practices in commercial forests, which also
involves a reduction in the area allocated to timber production and therefore a decrease in the
volume of logging.

As a result of increasing use restrictions and conservation efforts, forest land has become
increasingly contested, as it must simultaneously support climate change mitigation,
biodiversity conservation, renewable energy production, and recreational uses (Ministry of
Agriculture and Forestry 2023; Kuehne et al. 2024). These competing demands often limit
the space available for traditional forestry operations. In response, the New Forest Strategy
highlights the importance of promoting the multiple use of forests, including the sustainable
management of NTFPs and related economic activities, which can help sustain local
economies and employment in rural areas (European Commission 2021a).

2.2 Forest owners and their objectives

Globally, forests are managed through various forms of public and private ownership. In
Finland, private ownership is the most common form of forest ownership, with over 600,000
NIPF owners in a population of 5.6 million. They collectively own around 60% of the
country’s forest land (Finnish Statistical Yearbook of Forestry 2022) and play a significant
role in commercial logging (Finnish Statistical Yearbook of Forestry 2018). Forest owners
come from different socio-economic backgrounds and value different aspects of forests
(Karppinen 1998; Karppinen et al. 2002; Hanninen et al. 2011; Karppinen et al. 2020; Hujala
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et al. 2013). The structure of forest ownership has been in constant change for decades.
Recent major developments include a decline in the proportion of farmers among forest
owners, relocation of owners away from their properties, increasing urbanization, an aging
owner population, and shifts in the size distribution of forest holdings. In recent years, forest
holdings have shown a clear trend toward both fragmentation into smaller plots and
expansion of large estates (Hanninen and Karppinen 2010). The objectives of forest
ownership have also changed, with an increasing share of non-traditional forest owners with
multiple goals, driven by changing lifestyles and intangible benefits, which have led forests
to provide various lifestyle advantages beyond timber production (Majumdar et al. 2008;
Urquhart et al. 2012; Weiss et al. 2019c).

Forest owners’ values and objectives are considered essential for understanding their
behaviour, developing effective policies, promoting sustainable management, and tailoring
services. Here, literature often uses typologies to capture the diversity of forest owners’
attitudes, values, beliefs, management objectives and behaviour (Kuuluvainen et al. 1996;
Karppinen 1998; Wiersum et al. 2005; Favada et al. 2009). Categorisation of forest owners
has a long history in Europe (Abetz 1955). In Finland, it started in the 1970s (Reunala 1974)
and has continued with Finnish Forest Owner studies from 2000 to the present, which occur
every decade (Karppinen et al. 2002; Hanninen et al. 2011; Karppinen et al. 2020). The most
frequently used labels for typologies in the literature have been Multi-objective owners,
Recreationists, Investors, Farmers, Indifferent owners, Conservationists, Multi-functional
owners and Self-employed owners (Ficko et al. 2019). For example, Boon et al. (2004)
categorized forest owners into five groups based on their management goals: economists,
multi-objective owners, self-employed persons, recreationists and passive/resigning owners.
Typologies have been used to explore forest owners’ perspectives from several viewpoints
to understand their behaviour in forest use. Traditionally, numerous small-scale forest owners
across Europe relied on their woodlands for economic support, often using them for personal
needs or business purposes, frequently in connection with agricultural practices (Wiersum et
al. 2005), thus earlier studies focused more on economic values and timber production (e.g.
Kuuluvainen et al. 1996; Karppinen 1998; Favada et al. 2009). In more recent times, a
growing number of forest owners do not rely on their forests for financial support and tend
to prioritize recreational and aesthetic values in their management instead of timber
production. This is also reflected in forest owner studies and the variety of ecosystem
services, nature conservation, health and heritage values included in them (Bieling 2004;
Urquhart and Courtney 2011; L&hdesméki and Matilainen 2013; Koskela and Karppinen
2021). These studies show that forest owner objectives are becoming more diverse, and that
forest research is better equipped to address this wide range of goals. These evolving
objectives also highlight the diverse motives behind forest owners' decision-making. Forest
owners' decisions are influenced by a variety of motives, including economic, ecological and
social factors. For instance, some owners have prioritised conservation and biodiversity,
while others have focused on recreational and aesthetic values.

When considering the multiple use of forests, the variety in forest owners' motives is
beneficial because it supports a wide range of policy objectives, including both tangible and
intangible benefits (Weiss et al. 2019b). Further, since forest owners are also consumers
influenced by market developments, it is interesting to see if their values influence how they
view and manage their forests. Beyond timber harvesting, NIPF owners are placing growing
importance on additional ecosystem services and the mere preservation of forests (Karppinen
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1998; Majumdar et al. 2008; Urquhart et al. 2012; Weiss et al. 2019a). This transformation
reflects a broader paradigm shift towards the multifunctionality of forests and their
environmental and societal benefits. General lifestyle change, particularly the emphasis on
green values, is also evident in the attitudes of forest owners. This may influence how forest
owners perceive their forests in the future and the decisions they make regarding forest
management (Hayrinen 2019).

It is important to recognise that actual behaviour does not always fully align with stated
objectives, nor does it necessarily evolve consistently with changes in those objectives.
Behaviour is influenced not only by intentions, but also by perceived control over actions
and by prevailing social norms (Ajzen 1991). Actual decision-making is also strongly
influenced by contextual factors, such as the availability of support structures and advisory
services, the forest owner's own knowledge and competencies, access to networks and
prevailing social norms. A nuanced understanding of forest owners’ motivations, together
with the constraints associated with other dimensions of the NTFP sector, can provide a more
solid foundation to identify development targets that support the multiple use of forests and
the sustainable production of NTFPs.

2.3 Use of non-timber forest products

Throughout history, NTFPs have played a vital role in rural households by providing both
nutritional variety and an important source of income (Chamberlain et al. 2019; Weiss et al.
2020; Sheppard et al. 2020) and the value of NTFPs has been known for centuries. As Finnish
senior lecturer Arwid Th. Genetz wrote in 1895 "In recent years, lingonberries have been
exported in large quantities abroad, especially to Germany, where they are considered more
valuable than apples, plums and other domestic fruits. For good reason, lingonberries are
held in such high regard, as hardly any other fruit is healthier. Many know from personal
experience how refreshing lingonberry juice is and how beneficial it is for feverish illnesses"
(Genetz 1895). Yet even at that time, the same problems were evident as today. The
availability of raw materials posed challenges, even though there would have been sufficient
raw materials available, “Although bilberries grow in very large quantities in our country,
and not even a tenth of them are used, dried bilberries are imported into our country from
abroad, especially from Germany...” (Genetz 1895).

Stable availability of domestic raw materials remains, even today, the biggest challenge
in the Finnish NTFP sector. In addition, NTFP-based businesses in Finland encounter several
other obstacles, including limited domestic market size, lengthy distances to export
destinations, insufficient institutional support, and fragmented collaboration across the value
chain (Tikkanen et al. 2020).

Most collected NTFPs are used in households, with 90% of European households
consuming them at least once a year, while only a small portion of collected NTFPs (13.9%)
reaches the market (Lovri¢ et al. 2020). The product categories most commonly used include
fresh or dried nuts, fresh or dried berries, as well as frozen and processed wild berries (Lovri¢
et al. 2021). In Finland, the most collected NTFPs are wild berries and mushrooms, which
can be collected under Everyone’s Rights (MARSI 2023). According to the annual yield,
Finns collect 34-56 million kilograms of berries for household use, while the quantity
gathered for sale remains lower at 15-18 million kilograms (Turtiainen et al. 2015).
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Obtaining precise values of the amounts collected is challenging. Official production volume
reports are frequently incomplete, inconsistent, and unreliable because of complex, poorly
understood value chains and a lack of transparency in the reporting system (Sheppard et al.
2020). As NTFPs are largely part of the informal sector and exhibit significant variability,
comprehensive data on their quantity or economic value are lacking. Also, existing statistics
are often fragmented or not comparable across countries (Vantomme 2003; Wiersum et al.
2018; Lovric¢ et al. 2021).

A key factor behind the widespread use of NTFPs in Finland and other Nordic countries
is the public’s right to access forests, known as Everyone’s Rights. Everyone’s Rights grants
the ability to access and use natural resources regardless of ownership. It allows the picking
of wild berries, mushrooms, flowers, and wild herbs for personal or commercial use without
the landowner’s permission, but prohibits the felling or damaging of trees, as well as the
collection of mosses, lichens, soil, or wood (Ministry of the Environment 2016). Everyone’s
Rights applies to foreign citizens as well, which has allowed the berry industry to use foreign
labourers. Recently, growing urbanization and higher living standards in Finland have led to
a decline in local berry picking, with approximately 90% of wild berries for commercial
markets now being collected by hired foreign pickers (MARSI 2023). This has sparked
intense debates concerning the boundaries of Everyone’s Rights and the local residents’
entitlement to natural resources. The main criticism targets organized commercial berry
picking, where large groups of foreign pickers efficiently harvest berries from forest areas
(Viljanen and Rautiainen 2007; La Mela 2014; Sténs and Sandstrom 2013; Peltola et al. 2014;
Tahvanainen et al. 2016). At the same time, concerns have been raised about human rights
issues in the berry industry. In particular, the working conditions and wages of seasonal
workers have been questioned. Reports of underpayment, long working hours and inadequate
living conditions have sparked debate about the fairness of the industry. Ensuring the
acceptability of the sector requires transparency, fair working conditions and appropriate
oversight to guarantee that berry production is both ethically and socially sustainable (Busk
et al. 2024; see also ILO, UNEP and IUCN 2022).

As with social sustainability, economic sustainability is important to create acceptability
of the NTFP business. However, the economic impact of NTFPs is still under-recognised and
under-utilised compared to timber production, even though the economic potential of NTFPs
has been recognised high in the future bioeconomy (Wiersum et al. 2018; Weiss et al. 2019b).
In recent years, global demand for NTFP products has grown. The rising interest and use
reflect global trends emphasizing health and naturalness, well-being, stronger ties to nature
and forest leisure, environmental responsibility, and the broadening of income sources from
forests (Pettenella et al. 2019; Weiss et al. 2019a; Wong and Wiersum 2019; Vacik et al.
2020).

One way to increase the value of NTFP products in the markets and highlight their
environmental sustainability is through organic certification (McFadden et al. 2017). Organic
certification is a quality system that prioritises environmental sustainability, biodiversity,
natural resource conservation and high animal welfare standards (European Union 2007). In
Finland, forests, wetlands and other potential natural areas can be certified as organic
collection areas, if chemical fertilisers, pesticides and herbicides have not been used in these
areas for 36 months. Finland has the world’s largest organic collection area, nearly 6.96
million hectares, situated mostly in the northern part of Finland (Arktiset Aromit 2024). The
NTFPs harvested from these regions may be considered organic provided that the complete
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production chain is involved in the organic certification scheme (Evira 2018). Research
indicates that organic labeling influences how consumers view products; for instance, organic
food items are often regarded as healthier (Lee et al. 2013) or more flavorful (Apaolaza et al.
2017) compared to conventional alternatives, and as such, organic labeling can add perceived
value to the product and influence purchasing decisions.

The collection of special NTFPs such as birch sap, spruce sprouts and chaga requires the
permission of forest owners, while their production has the potential to generate significant
supplementary income for forest owners. Despite their potential, NTFPs currently play only
a minor role in Finland’s bioeconomy; however, increasing their production and commercial
utilization could strengthen local businesses and support rural livelihoods (Huber et al. 2019;
Rutanen 2014). In Eastern Finland, NTFPs, particularly mushroom harvesting and the joint
production of mushrooms and timber, have been shown to support the economies of remote
areas by providing a significant source of income for disadvantaged rural residents (Cai et al.
2011; Tahvanainen et al. 2018).

Forest owners’ NTFP enterprises are indeed often located in rural or remote areas and are
typically micro enterprises operated by individuals or families (Wacklin 2021). This can
make customer accessibility a challenge (Luczaj et al. 2014). Successful market integration
of NTFPs depends on close cooperation among key stakeholders and the advancement of
local development strategies (Vacik et al. 2020). Social networks have been found to be
crucial for micro and small NTFP enterprises as they help reduce transaction costs, create
new business opportunities and facilitate knowledge spillover. These networks can range
from formal inter-organisational collaborations to informal connections, such as friendships
and family ties, all of which influence decision-making and business performance (Turkina
and Thai 2013; Turkina et al. 2016).

In addition to structural connections, the concept of social capital plays a pivotal role in
shaping the effectiveness of forest owners’ networks. According to Gorriz-Mifsud et al.
(2016) social capital refers to the shared norms, trust, and reciprocity that emerge within
communities and stakeholder groups, enabling smoother collaboration and collective action.
In rural and remote contexts, where formal support structures may be limited, high levels of
social capital can strengthen informal networks and foster resilience among NTFP
entrepreneurs. These trust-based relationships not only facilitate access to resources and
information but also enhance the legitimacy of joint initiatives and reduce the need for formal
enforcement mechanisms. As such, social capital acts as a catalyst for network formation and
sustainability, directly influencing the success of micro-enterprises in integrating into broader
markets and value chains.

3.  MATERIAL AND METHODS

3.1  Methodological framework

Pragmatism, which originated in the United States in the late 19™ century (James 1995),
offers a suitable framework for this research, as it emphasises practical solutions and context-
driven knowledge, both essential for development of the NTFP sector and promotion of
multiple use of forests. From a pragmatic philosophical perspective, human actions are
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closely connected to past experiences and the beliefs formed by those experiences adjust
future actions based on previous results (Morgan 2014). This perspective supports a broad
definition of pragmatism as a philosophy where the significance of actions and beliefs is
understood through their consequences (Biesta 2010). The production of NTFPs is strongly
linked to the existing operational environment. Insights into forest owners’ perspectives with
regard to contexts and experiences can provide critical knowledge for the development of the
sector and address the challenges that forest owners encounter within it.

To gain a more comprehensive and nuanced understanding, this thesis employs a mixed-
methods approach, which is typical for pragmatic research as it uses methods that best align
with the research question (Morgan 2014). By combining quantitative and qualitative
methods, this approach capitalises on their complementary strengths, offering a more holistic
perspective on the topic being explored (Biesta 2010; Patton 2015).

In this thesis, the use of quantitative surveys enabled the inclusion of a large number of
respondents, thereby improving the generalisability of the results and offering a more
comprehensive knowledge of the topic. The use of quantitative surveys aligns with post-
positivist principles (Phillips and Burbules 2000) by emphasising the importance of statistical
analysis to identify patterns, trends and correlations within the data. Post-positivism is more
flexible than traditional positivism in that it allows for the consideration of subjective
elements and acknowledges the role of the researcher’s perspective in interpreting data. It
also accepts that the findings, while significant, are not absolute truths but are based on the
best available evidence and are subject to revision as new data emerge. This allows for more
comprehensive assessment of the factors that influence forest owners’ perspectives, while
also acknowledging that the interpretations and conclusions drawn from the data are
contingent on the context (Creswell 2014).

Interviews conducted in this thesis followed an explorative qualitative research approach
with an information-oriented data selection strategy, which aimed to maximise the utility of
information from the case (Flyvbjerg 2011). Explorative qualitative research aims to explore
and understand phenomena without predefined hypotheses (Swedberg 2020). It seeks to
uncover new perspectives, ideas and experiences, often focusing on behaviour patterns,
attitudes and emotions. This approach is especially valuable to study complex or poorly
understood topics where established concepts are absent. The NTFP sector in Finland is a
relatively unresearched field and this approach allowed for a more nuanced understanding of
the factors that influence forest owners’ views and practices with regard to the use and
management of forests for NTFP production, as well as the challenges and opportunities they
perceive to diversify forest use.

The research strategies, data collection, study region and analysis methods used are
summarised in Table 1 and are outlined in the following sections. A more comprehensive
description of the methods and materials can be found in the original articles.

3.2 Quantitative data collection and analyses
3.2.1 Data collection for Article |

The web-based questionnaire was sent to all adult NIPF owners who had forest property in
North Karelia region of Finland and who had registered an email address in the Finnish Forest
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Centre’s customer register, provided they had not opted out of marketing communications.
This resulted in a sample size of 6,631 forest owners. The data were collected in November—
December 2018 and the response time for the survey was four weeks with two reminders
sent. A total of 1,132 responses was received, with a response rate of 17.1% (Table 1).

To assess the representativeness of the collected data, the background characteristics of
the respondents were compared with those from the Finnish Forest Owner 2020 survey
(Karppinen et al. 2020). The comparison showed that the survey respondents were somewhat
younger and possessed larger forest properties compared to the forest owners in the Finnish
Forest Owner 2020 study. Otherwise, the dataset in this study did not significantly differ from
the population characterized in the 2020 survey. The questionnaire comprised both structured
and open-ended questions. Four structured question sets were formulated to reveal forest
owners’ ownership motives and perspectives concerning NTFPs, Everyone’s Rights and
organic certification of forests. Each question set contained between 8 and 15 statements,
which respondents assessed using a five-point Likert scale arranged in descending order. In
the survey, we applied the Finnish term “luonnontuotteet” (natural products), which does not
explicitly distinguish wood-related products from other NTFPs. To minimize potential
misunderstandings regarding access rights and product categorization, the NTFP-related
section of the questionnaire was structured to differentiate between products that can be
gathered under Everyone’s Rights (e.g., berries and mushrooms) and those requiring the
forest owner’s permission (e.g., chaga, birch sap, and spruce sprouts).

Table 1. Research strategy, data collection and data analysis methods of the individual
articles. PCA=Principal component analyses, SNA=Social network analyses.

Article Research Data collection Study region Methods
strategy
Article | | Quantitative Web questionnaire (2018): n=6,631, North-Karelia PCA; K-
response rate = 17.1% region of Finland | means
clustering
Article Quantitative Web questionnaires: North-Karelia & PCA; K-
Il Forest owners (2021): n= 16,822, South-Savo means
response rate=14.3% regions of clustering
Finland
Harvest entrepreneurs (2021): n=962, | Finland
response rate= 10.9%
Forest professionals (2022): Finland
n= 2,095, response rate=10.9%
Natural product entrepreneurs (2022): | Finland
n=551, response rate= 6.9%
Article Qualitative Mainly in North- Thematic
1] Semi structured in-depth interviews Karelia, South- analysis
Article Qualitative (2020): n=20 Karelia and Thematic
v Kymenlaakso analysis;
regions of SNA
Finland
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3.2.2 Data collection for Article 11

Article Il focused on the production of specialty mushrooms, thereby providing a more
detailed example of a specific NTFP and offering nuanced insights into the perspectives of
the entire supply chain through the examination of this particular product group. A total of
four different surveys were sent to various actors in the supply chain: forest owners, forest
professionals, forest harvesting entrepreneurs and natural product entrepreneurs. Due to the
significant role of forest owners within the supply chain, particular attention was directed
towards understanding their motivations for forest use and their interests regarding
mushroom cultivation on their properties.

The forest owner data were collected in September—October 2021 (Table 1). Web-based
questionnaires were sent to all adult NIPF owners who owned a forest property in the North
Karelia and South Savo regions in Finland and who had an email address in the Finnish Forest
Centre’s customer register, provided they had not opted out of marketing communications.
This resulted in a sample size of 16,822 forest owners. A total of 2,405 responses were
received, with a response rate of 14.3%. Forest owner questionnaire contained the same two
question sets related to ownership motives and perspectives concerning NTFPs,
differentiated by access rights (products collected under Everyone’s Rights vs. those
requiring the forest owner’s permission), as in Article 1. The distinction of access rights was
applied consistently across all four questionnaires. Additionally, the concept of special
mushrooms was clarified to avoid any misunderstandings. The respondents were asked
whether they would be interested in participating as stakeholders in the supply chain of
specialty mushrooms cultivated on stumps. Furthermore, each questionnaire included actor-
specific questions addressing respondents’ backgrounds and their roles within the supply
chain.

The second questionnaire was sent to 962 forest harvesting entrepreneurs whose email
addresses were obtained from the Trade Association of Finnish Forestry and Earth Moving
Contractors (710 entrepreneurs) and the Finnish Forest Centre’s customer registers (252
entrepreneurs, mainly from North Karelia and South Savo). A total of 105 responses were
received, with a response rate of 10.9% (Table 1).

The third questionnaire was sent to 2,095 forest professionals to different forest
organisation (a detailed list can be found in Article I1) whose email addresses were obtained
from the webpages of the forest organisations. A total of 229 responses were received, with
a response rate of 10.9% (Table 1). Forest professionals and harvesting entrepreneurs were
asked whether they would be able to promote and offer specialty mushroom cultivation
services to forest owners as part of timber harvesting operations.

The fourth questionnaire was sent to 551 natural product entrepreneurs whose email
addresses were obtained from the Finnish Forest Centre’s customer register and the public
lists of members of the Finnish Food and Drink Industries’ Federation, the Finnish Nature-
based Entrepreneurship Association and the Arctic Flavours Association. A total of 38
responses were received, with a response rate of 6.9% (Table 1). The questionnaire included
items related to the enterprise itself, the natural raw materials employed, and the company’s
current and future intentions regarding the use of mushrooms in its operations.
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3.2.3 Statistical analysis for Articles I and 1l

Principal components analysis (PCA) with varimax rotation was used to reveal the factors
that affect forest owner motivations and perspectives towards NTFPs (I and II), Everyone’s
Rights and organic certification of forests (I). Based on the principal component score
variables, forest owner typology groups were constructed using K-means cluster analysis
(e.g. Boon et al. 2004). Analyses were used to condense the information and to create forest
owner typologies (Ficko et al. 2019). The analysis was performed using SPSS Statistics 25
and 28 (IBM Inc. 2017 and 2021) (I and I1).

Set correlations were used to analyse the overall relationships between PCA scores, such
as ownership motives and perspectives on NTFPs (Cohen 1982). Set correlation was used to
describe the amount of shared variance (R?) between two sets of PCA scores (I and I1).

Conditional Recursive Partitioning Trees (Ctrees) were used to analyse and illustrate how
demographics and ownership motives influenced forest owners’ perceptions of NTFP
production, Everyone’s Rights, and the certification of organic collection areas in forests
(Hothorn et al. 2006) and to highlight the complex relationships between typology groups
and demographic variables ().

Logistic regression analysis was employed to examine differences among the identified
forest owner groups with regard to their interest in cultivating specialty mushrooms (I1). The
model included background variables such as demographics, forest holding characteristics,
and forest owner group classifications based on ownership motives and NTFP utilisation as
predictors. The aim was to identify those forest owners who expressed interest in engaging
with the supply chain and who either already commercialize NTFPs from their land or were
open to doing so. These forest owners would be the primary candidates for guidance on
cultivating specialty wood-decay mushrooms on stumps within their forests.

Pearson’s 2 test of homogeneity was used to test for differences among and between the
respondent groups (forest owners, harvesting entrepreneurs, forest professionals and natural
product entrepreneurs), for example, their interest in specialty mushroom cultivation in
connection with timber harvesting (I1).

3.3  Qualitative data collection and analyses
3.3.1 Data collection for Article Il and IV

In Articles Ill and 1V, the same qualitative data were utilised; however, the data were
analysed from different perspectives for these two articles. Twenty private forest owners
producing different NTFPs were chosen as interviewees with an information-oriented
selection method (Flyvbjerg 2011) to highlight differences in their value networks. The
essential selection criterion was that the forest owners have operated as entrepreneurs in the
NTFP sector. This ensured that the interviewees had established business networks and
experience-based knowledge in the production of NTFPs. Informants were contacted through
multiple channels, which included contacting value network actors to access relevant forest
owners, leveraging researchers' networks, engaging forestry companies and related
organisations, and through online searches.
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The methodological approach applied in these studies was case study research, which
enables a contextualized and in-depth examination of real-life phenomena within bounded
systems (Creswell and Poth 2018). Commonly used in the social sciences and humanities,
case study research draws on multiple sources of data, such as interviews, observations, and
documents, to investigate complex and context-dependent issues (Yin 2014; Creswell and
Poth 2018). Qualitative case studies can be differentiated according to two principal
dimensions: the focus of analysis and the intent of the study (Stake 1995; Creswell and Poth
2018). The focus refers to the bounded unit under investigation, which may consist of an
individual, a group, a program, or a specific activity. The intent reflects the underlying
purpose of the inquiry and informs the selection of the case study type. Based on intent, three
distinct types of case studies are commonly identified: 1) Intrinsic case study, which
investigates a case of unique interest in itself; 2) Instrumental case study, where a single case
is examined to provide insight into a broader phenomenon; 3) Multiple (or collective) case
study, which involves the analysis of several cases to explore a shared issue across different
contexts. In this study, a multiple case study approach was applied to enable comparative
analysis across several private forest owners. This approach was particularly well-suited for
examining the diversity of entrepreneurship, value networks, and contextual factors within
NTFP sector. By analysing multiple cases, the study was able to identify both recurring
practices and context-specific differences in how forest owners operate within NTFP-related
business activities. This contributed to a deeper understanding of forest owner behavior and
the structural characteristics of NTFP production.

The data were collected through semi-structured interviews, in which participants spoke
freely on various themes, while the interviewer posed follow-up questions or returned to
earlier topics as needed (Wengraf 2001). Themes discussed included exchange of values,
value creation in the networks and the role of the forest owner in the network, as well as the
motives of the forest owner to produce NTFPs, common bottlenecks, shortcomings and
opportunities from their company's point of view (see Appendix 1 Interview guide). The
interviews were conducted in October—December 2020 by phone and were recorded and
verbatim transcribed.

The respondents had highly diverse backgrounds (detailed background information is
presented in Table 3 in Article Ill). Forest holding sizes ranged from small (under 20
hectares) to large (over 200 hectares), with most owners holding their forests for over 20
years. Experience in NTFP production varied from beginner (1 year) to highly experienced
(55 years). While many focused on specific NTFPs (the main product is presented in Table
3in Article I1), several had diversified by offering additional products.

3.3.2 Data analyses for Article 111

Thematic coding was used to analyse the data from the interviews. Thematic coding is an
experimental method used to identify, analyse and interpret themes that arise from qualitative
data. Its purpose is to understand the thoughts, emotions and actions of the interviewees
(Clarke and Braun 2017). The qualitative data analysis software NVivo (R14.23.0) was used
as a tool to condense, classify and code the data (Bazeley and Jackson 2013). First, the
interviews were read through and coded based on the interview guide. After the initial coding,
new coding classes were formulated based on new aspects that emerged from the data and
the theoretical background, which was derived from a literature review on existing drivers
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and barriers. The new classes were used in the second coding. Afterward, a triangulation
process involving two researchers was implemented: the first conducted the initial coding,
while the second reviewed the coded material and provided feedback and recommendations
for more thorough coding.

The thematic coding yielded 24 drivers that motivate forest owners to start their own
businesses in the NTFP sector. Forest owners also recognised 77 barriers that hinder the
production of NTFPs and complicate operations. In further analyses, recognised drivers were
arranged into seven categories (Appendix A in Article 11l) and recognised barriers were
arranged into 13 categories (Appendix B in Article I11).

3.3.3 Data analyses for Article IV

Thematic coding was the main method to analyse the data for Article IV as well, but different
codes were used in the analyses depending on the research question. Social network analyses
(SNA) (Wasserman and Faust 1994) were used to support qualitative analyses and help reveal
the essential actors and their connections. Connections refer to the relationships that forest
owners had with various stakeholders. The connections were examined from an egocentric
perspective, meaning that only connections between the forest owner (ego) and members of
the forest owners’ networks (alters) were examined (Hanneman and Riddle 2005; Korhonen
et al. 2012). With a mind mapping tool, the interviewer investigated the extent of the forest
owners’ social networks with regard to NTFP production. Actors connected to forest owners
were compiled into a mind map with Post-it notes. The interactions between the actors were
illustrated with arrows, indicating what tangible and intangible assets were exchanged and
what formed the basis of their cooperation.

The direction of exchange between actors was also identified: the direction of interaction
can be from the forest owner to the actor (outdegree), from the actor to the forest owner
(indegree) or it can be mutual. All actors (alters) connected to a forest owner were identified,
calculated using Excel, and subsequently categorized into different actor groups. A single
forest owner could have connections to multiple actors within the same category. The
direction of connections was examined, and the value of the exchange was identified from
the qualitative analyses. The value of exchange was categorised into intangible and tangible
values.

4.  RESULTS

4.1  Forest owners' perspectives on NTFPs and their utilisation

Forest owners' perspectives on forest ownership and NTFP utilisation were examined in
Articles | and 11 (RO 1). Multivariate statistical analyses of web survey data identified four
principal components (PC) based on the respondents’ forest ownership motives in both
articles, and they appeared to be exactly the same; 1) Multiple-use, recreation, 2)
Conservation, 3) Timber production, and 4) Inheritance. The subsequent K-means clustering
resulted in four groups in Article I: Conservationist (C); Inheritance (I); Timber producer (T);
and Multi-objective (M), and two groups in Article Il. The first group consisted of Multi-
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purpose forest owners, since the PC score variables Multiple-use, recreation and Timber
production contributed positively to this group. The PC score variables Conservation and
Inheritance contributed to the second group, which represented the Saver type of forest owner
(Table 2).

PC analysis based on NTFP utilisation resulted in almost the same PCs in both Articles |
and 11 with the distinction that in Article I, four PCs emerged: 1) Permission, 2) Additional
knowledge, 3) Commercial use, and 4) Own use, whereas in Article 1l, Permission and
knowledge were loaded onto the same PC, which resulted in three PCs (Table 2). The K-
means cluster analyses were made respectively and resulted into a four-group typology in
Article I: Permit provider, Knowledge needed, Commercial picker and Household user, and
a three-group typology in Article 11: Permit provider, Commercial picker and Household
user.

The PC analysis based on forest owners’ perspectives with regard to Everyone’s Rights
and organic certification were only conducted in Article 1. The analysis identified two PCs
for Everyone’s Rights: 1) Positive, and 2) Negative, and three PCs for organic certification:
1) Positive, 2) Negative, and 3) Don’t know, no opinion. The K-means cluster analysis
produced an equal number of groups based on the PC score variables, and these groups were
named accordingly.

The following sections present the highlights of the results. Further details can be found
in the individual articles.

Table 2. Principal components (PC) and clusters of forest owner typologies with regard to
forest ownership motives, NTFP utilisation (I and Il), Everyone’s Rights and organic
certification (I).

Article | Article Il
PC Cluster PC Cluster
Motivation Multiple-use, Multi-objective Multiple-use, )
. . Multi-Purpose
recreation recreation
- - - - - owner

Timber production Timber producer Timber production

Conservation Conservationist Conservation Saver type of

Inheritance Inheritance Inheritance owner
NTFP Permission Permit provider o

— Permission and . .
Additional Knowledge needed Permit provider
Knowledge

knowledge

Commercial use Commercial picker Commercial use Commercial picker

Own use Household user Own use Household user
Everyone’s Positive Positive
Rights Negative Negative
Organic Positive Positive
certification | Negative Negative

Don’t know; no No opinion

opinion
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4.1.1 Forest owners’ motives for owning their forests and for NTFP utilisation (Articles I
and 1)

The results from Articles | and 11 were highly consistent, thereby complementing each other
and strengthening the overall reliability and validity of the findings. Recreation and outdoor
activities, physical exercise from forestry, preservation of biodiversity and the landscape
were the most important motives that the forest owners identified for using their forest
holdings (important or very important; 66—70% of respondents in | and I1). More than half
the respondents (53-57% in | and 1) indicated that berry and mushroom picking was an
important factor for their forest use, but approximately 11-12% forest owners (I and 1)
considered it important to collect special NTFPs, such as birch sap, chaga and spruce sprouts,
from their forest. A minor proportion of forest owners (23% in I; 36% in 1) considered the
forest their primary source of income, and less than half or half (39% in I; 50% in I1) viewed
it as a regular supplementary source of income.

Most forest owners stated that they used their forests in a variety of ways with regard to
NTFPs (Table 3). About four out of five forest owners had adopted berry and mushroom
picking for personal use as a regular habit (83% in I; 79% in 1), but only 14% collected them
for sale (I and Il), and only a small number engaged in the commercial collection of special
natural products that required the forest owner’s permission (4% in I; 6% in Il). However, a
significantly larger proportion of respondents expressed interest to produce special NTFPs in
the future (37% in I; 49% in II). The results indicate a need for increased information
regarding both the diverse uses of the forest (43% in I; 56% in I1) and the impact of special
collection product production on the forest and its growth (50% in I; 58 % in I1).

Canonical correlation analysis revealed that forest owners whose forest ownership
motives were Multiple-use, recreation harvested NTFPs both for their own use and
commercial use (I and Il) (Table 4). Those who were Conservationists harvested for their
own use but also needed more information about NTFPs (I and 1) and were willing to give
permission for their forests to be utilised in special NTFP production and tourism

Table 3. Percentage (%) of forest owners who agree or strongly agree with statements
regarding utilisation of non-timber forest products (NTFPs) and multiple use of forests (I and

.

Satements Article |, %  Article II, %

| collect NTFPs for own use (e.g. berries and mushrooms) 83 79
luse my forests in various ways 74 13
I need more information about how harvesting NTFPs affects timber 50 58
I need more information on how to diversify forest use 43 56
| can give permission to use special NTFPs 37 38
lam interested in production of special NTFPs 37 49
| can give permission for tourism and programme services 34 34
lam interested in handing over information about NTFPs for companies 25 29
lam interested in utilising my forests for tourism and programme services 14 15
| collect NTFPs for sale (e.g. berries and mushrooms) 14 14

| produce special NTFPs for sale 4 6
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Table 4. Relationships between the principal components (PC) score variables (Table 2) on
forest owners’ motives for forest ownership and perspectives with regard to non-timber forest
products (NTFPs) (I and II).

Perspectives concerning NTFPs
Motives for forest Article | Article Il
ownership
Multiple-use, recreation | Own use, Commercial use Own use, Commercial use
Conservation Own use, Additional knowledge Own use, Permission and
knowledge

Timber production Permission, Additional knowledge, Permission and knowledge,

Commercial use Commercial use
Inheritance Own use Own use

programme services and were open to the provision of information to companies on the
potential of NTFPs in their forests (I1). Timber producers were a more heterogeneous group
and were positively correlated with Permission, Additional knowledge and Commercial use
groups. Owners with Inheritance motives collected NTFPs for their own use (I and I1).

The Ctree analyses between forest owner demographics and typology groups revealed
how these factors influence their perspectives on NTFP production (1). Only the most
important nodes are presented here, and more detailed results can be found in Article I.

Timber producers were typically forest owners residing on their forest holding and had
recently carried out harvesting activities (Node 10, the highest column, and a high number of
respondents) (Fig. 1). Females who either did not reside or only lived part-time on the forest
holding were typically Timber producers or Conservationists (Node 3). Forest owners who
planned to leave the forest property to the next generation (Inheritance) were most often
males who lived in the same municipalities or in the North Karelia region and had recently
undertaken forest cuttings (Node 12). Multi-objective users were more frequently males
under the age of 54 who either did not reside or lived only part-time on the holding (Node 5).

In the Ctree analysis, regarding perspectives and utilisation of NTFPs, the group that
required additional information was large in almost all Nodes (Fig. 2). Permit providers were
typically forest owners who had delegated forest management to others or were unable to
specify their forest management practices (Node 2). Forest owners who collected for personal
use were more likely those who undertook forest management themselves or did not manage
forests at all and were located more than 60 km away from the forest holding (Node 5). The
Commercial pickers group was larger if the respondents lived closer to the holding (Node 4).
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Figure 1. Conditional Trees (Ctree) analysis for forest owner typologies for forest ownership
motives: C = Conservationist; | = Inheritance; T = Timber producer; M = Multi-objective.
Abbreviations: Housing: Fa = Directly on the holding; PFa = Part of year on the holding; Mu =
In the same municipality; NC = In North Karelia; O = Elsewhere; Cuttings = Cuttings carried
out between 2015-2018 (Yes or No) (I).
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Figure 2. Conditional Trees (Ctree) analysis for forest owner typologies for perspectives and
utilisation of non-timber forest products (NTFPs): Kn = Knowledge needed; PC = Commercial
picker; PH = Household user; Per = Permit provider. Abbreviations: Forest management
(For.man); Out = Outsource; Self = Do myself; P.self = | do partly myself; No.man. = No
management; ICS = | cannot say; Distance = Distance from the holding if the respondent did
not live there (1).



31

4.1.2 Forest owners’ perspectives concerning Everyone’s Rights (Article 1)

Forest owners generally held positive views on berry and mushroom picking, appreciating
Finland's Everyone’s Rights (80%) for its role in boosting the national image and tourism, as
well as contributing to rural income and vitality (73-75%) (I). However, 65% of owners
believed that commercial collection should require contracts, one-half opposed commercial
collection under Everyone’s Rights, and one-fourth supported restricting these rights.

The canonical correlation analyses revealed that forest owners who had positive
perspectives towards Everyone’s Rights were those who would be willing to give permission
for their forests to be utilised in tourism and program services, as well as provide information
to companies about NTFP potential in their forests. They needed additional knowledge about
such use, and they collected NTFPs for their own use.

In the Ctree analysis, forest owners who were wage earners or students, unemployed,
people in nursing or job alternation leave (group other) had more positive perspectives
concerning Everyone’s Rights than entrepreneurs, retired or those whose motives were multi-
objective (M in Cluster 1) (Fig. 3).

{Agr, For, Ent, Ref} {Wag, Other}

{C.L.T}
Node 3 (n = 113) 1 Node 4 (n = 514) 1 Node 5 (n = 405) 1

2 2 2

= = =
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04 04 0.4

2 E: ]

B 02 % 02 % 02
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Figure 3. Conditional Trees (Ctree) analysis for forest owner typologies regarding
perspectives concerning Everyone’s Right: Negative or Positive. Abbreviations: Profession:
Wag = Wage earners; Agr = Agricultural entrepreneur; For = Forestry entrepreneur; Ent =
Other entrepreneur; Ret = Retired; Other = Other, Cluster 1 = forest owner typologies for forest
ownership motives: C=Conservationist; I=Inheritance; T=Timber producer; M=Multi-objective

(.
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4.1.3 Forest owners’ perspectives on organic certification of forests (Article 1)

Organic forest certification was an unfamiliar concept to many forest owners. Only 23% of
the respondents had previously heard of certified organic collection areas (I). Half of the
forest owners expressed a need for more information on organic collection area certification
before deciding on the management of their forests. However, more than a third (35%) of the
forest owners were willing to certify their forests entirely or partly, and even more were
interested in the certification of organic collection areas if it would provide an economic
benefit to the owner (40%) or if it did not involve costs or effort for the forest owner (45%).
Around 22% of forest owners were hesitant to certify their forests as organic collection areas.
Forest owners considered organic collection areas to be well-suited for North Karelia, with
70% believing they enhance the region’s reputation as a clean environment and 58% seeing
them as a valuable marketing tool. Half of the respondents regarded certification as a means
to direct commercial picking away from residential and holiday areas, whereas 46% were
concerned that it could lead to increased commercial harvesting pressure in certified organic
forests.

In the canonical correlation analyses forest owners with positive views on Everyone’s
Rights were found to be supportive of organic certification, while those with negative views
were opposed. Forest owners who were Permission providers and those who needed
additional knowledge were uncertain or had no opinion on organic certification of forests.

In the Ctree analyses, the most positive perspectives towards organic certification were
found among female forest owners with Conservation or Timber production motives, while
the most negative perspectives were observed among owners over 60 years old with Multi-
objective or Inheritance motives.

4.1.4 Forest owners’ perspectives on cultivation of specialty mushrooms (Article 11)

Nearly three-fifths (59%) of forest owners were aware of specialty mushroom species, with
chaga, shiitake (Lentinula edodes), and champignon (Agaricus bisporus) the most widely
known (I1). However, only 15% were familiar with the cultivation of specialty mushrooms
(Table 5). About a fourth of forest owners were interested in specialty mushroom cultivation
in co-operation with companies selling cultures or buying mushrooms. One-third believed
that mushroom cultivation could enhance the profitability of forest management. However,
a significant proportion (54—63%) of forest owners were unsure or needed more information
about the cultivation of specialty mushrooms on tree stumps and its potential benefits for
forest management profitability. More knowledge was also needed on cultivation success,
yields and costs, potential stands for cultivation and mushroom markets. The support of peer
forest owners and the forest industry was found to play an important role in promoting the
adoption of specialty mushroom cultivation on stumps.

According to the multinomial logistic regression model, forest owners classified as
Commercial pickers and Permission providers were significantly more likely to have interest
in specialty mushroom cultivation. Younger owners, males, respondents with higher levels
of education, part-time forestry entrepreneurs and those who outsourced silvicultural
operations or not conducted such activities at all were more likely Commercial pickers or
Permit providers. The grouping based on Forest ownership motives was not a significant
predictor in the logistic model.
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Table 5. Forest owner’s opinions on specialty mushroom cultivation. Extracted from Table 10
in Article 11, p. 11.

Forest owners,

Statement n =2,275-2,383

Familiar with specialty mushroom cultivation?

Yes 15.0%

Interested in cultivation in co-operation with companies selling cultures or
buying mushrooms?

Yes 23.0%
No 23.3%
| cannot say; need more information 53.7%

Could cultivation increase the profitability of forest management?

Yes 32.4%
No 4.8%
| cannot say; need more information 62.8%

4.2  Entrepreneurship in the NTFP Sector

This section aims to identify the factors that influence forest owners’ decision-making with
regard to engagement in NTFP production alongside traditional forestry, as well as their
efforts to diversify forest use. In addition, it explores the challenges that forest owners face
when operating in the NTFP sector (RO2).

4.2.1 Forest owner's motives for entering the NTFP sector (Article 111)

Forest owners who engage in the NTFP sector are seldom driven by a single motivation. In
this study, 24 different drivers that motivate forest owners to start their own business in seven
categories were recognised (see Appendix A in I11). Drivers were divided into external and
internal drivers. External drivers are things outside the forest owners' control that will have
an impact on its entrepreneurial success, whereas internal drivers are forest owner driven and
can be controlled by the forest owner.

Economic or social-status and operational environment related drivers were
considered as external drives for entrance to the NTFP sector. Many of the forest owners
emphasised the importance of diversifying the economic value derived from their forests.
They viewed forests as a source of multiple earning opportunities beyond traditional timber
production. The NTFPs were perceived as a way to create alternative revenue streams from
forests, particularly from sites with limited potential for timber production. Only a small
number of forest owners viewed NTFP production as their primary source of income.
However, NTFPs were more commonly valued as a secondary income stream, providing
supplementary earnings to complement otherwise modest revenues. In addition, NTFP
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production was seen as a way to ensure a more stable and consistent annual income from
forest resources.

The motivation factors of forest owners varied from independent entrepreneurship and
seasonal work to the creation of employment opportunities, while living in rural areas or near
family farms made production more accessible.

Internal drivers that originated from the forest owners themselves were self-
actualisation, recreation, education or expertise and social networks. Forest owners have
their own internal interest in the NTFP sector and the utilisation and collection of NTFPs has
been a traditional way of life for some of them. They were found to be eager to promote the
well-being and therapeutic values of NTFPs, as well as to introduce “pure” and healthy
products to the market.

For some forest owners, the recreational value of collecting and utilising NTFPs was an
important motivator to enter the sector. They had long seen it as a hobby and were curious if
it could also serve as a new way to earn income. For those with small forest holdings where
timber sales offered limited profit, there was appeal in diversifying forestry activities and
combining personal enjoyment with small-scale business opportunities that provided a sense
of appreciation.

Some forest owners were motivated to pursue entrepreneurship in the field by acquiring
knowledge and experience through education, professional work, or research projects. Social
networks, such as support from friends, relatives or acquaintances, played a crucial role in
helping some of them start their own businesses.

Some forest owners had experienced external changes in their life (e.g. unemployment)
and this had led them to consider starting their own business, making entrepreneurship a
viable option. On the other hand, for some forest owners, an internal change or personal
motivation led them to pursue NTFP production. This change was often planned and driven
by a desire to adopt a slower, more peaceful lifestyle, moving away from a hectic work
routine.

4.2.2 Forest owner’s challenges in the NTFP sector (Article 111)

In this research, barriers were also defined as external and internal factors that prevent forest
owners from becoming entrepreneurs in the NTFP sector and/or hinder the development of
entrepreneurial activities. In this research, 77 barriers in 13 categories were found (see
Appendix B in I11).

Most of the identified barriers were external and were unrelated to the forest owners
themselves. The most substantial challenge was nature itself. Outside interferences, such as
weather and natural conditions, were seen as significant barriers to NTFP production. Yields
fluctuated annually due to changing weather conditions, and unexpected disruptions, such as
storms or pests could devastate crops. Moreover, a lack of resources hindered involvement
in NTFP production, with high initial investment costs, insufficient equipment and supplies,
and the heavy workload of working alone or with family members. Moreover, the short
collection period for NTFPs further limited the number and quantity of products that could
be gathered when working alone.

A lack of information also hindered many forest owners’ activities. Obtaining research
and practical knowledge on NTFP production proved challenging, requiring self-directed
learning, sufficient resources, and specific skills. Information exchange was limited due to
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one-on-one partnerships and occasional jealousy, which sometimes led to the spread of
unreliable information. Furthermore, the market and demand for the products were seen as
barriers to entering the NTFP sector by some forest owners. The limited number of buyers
who dominate the market make it difficult for smaller producers to engage in trade, as many
buyers require large volumes of products that small-scale producers are unable to provide.
The absence of wholesalers to aggregate products from small producers and pass them on to
buyers has also hindered market access. Some forest owners also perceived the NTFP market
as small, generally low or uncertain, which limits the overall demand for the products.

Forest owners felt that limited cooperation networks have hindered their entry into the
NTFP sector, as well as their production and expansion opportunities. In addition,
regulations and bureaucracy have hindered their entrepreneurial activities, with
complicated legislation and paperwork. The perishable nature of many NTFPs poses quality
challenges, and poor-quality products risks damaging their reputation. Low prices and high
production costs were also seen as obstacles. Difficulties in hiring skilled employees and
logistical challenges, such as long transport distances and expensive or slow transportation,
were mentioned as external barriers.

Human or personal factors, such as age and health concerns, were considered internal
barriers to entering and operating in the NTFP sector. A lack of knowledge and education in
the field was cited as a barrier and some older forest owners worried about their physical
ability to continue, as NTFP collection is physically demanding.

4.3  Social networks of NTFP-producing forest owners

This section aims to define the structure of forest owner networks within the NTFP sector
and to examine value creation within these networks (1V), with a case example focused on
the interest of supply chain actors in special mushroom cultivation (II) (RO3).

4.3.1 Structure of forest owner networks in the NTFP sector (Article 1V)

In this study, all forest owners mainly worked as individuals or with the family (IV). The size
of forest owner networks engaged in NTFP production averaged 5.5 members and ranged
from 1 to 10 persons. Several products were associated with larger and more diverse
networks, as forest owners who produced more NTFPs maintained broader connections with
various stakeholders.

Connections with buyers and resellers, such as cafeterias, restaurants and handicraft
shops, were the most prevalent, with 12 respondents maintaining contact with at least one,
and some engaging multiple actors, resulting in 20 total connections (Table 6). Industrial
buyers, including larger companies that establish contracts with forest owners, formed the
second most common type of connection. While selling products to other businesses or for
further processing was the primary focus, nearly half of the respondents (7) also sold directly
to consumers.
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Table 6. Forest owner connections with different actors. Values in bold indicate the actors
that forest owners had the most and least connections (IV).

Actors Number.of
connections
Buyers and resellers 20
Industrial buyers 17
Forest Centre 11
Research and education 11
Other forest organisations 8
Consumers 7
Third sector 6
Peers 6
Relatives and acquaintances 6
Development organisations 6
Authorities 6
Organisations in NTFP sector 3
Employees 3
All 110

Forest organisations were well represented in forest owners' networks, especially the
Finnish Forest Centre with 11 connections. Research and education organisations were also
actors to which forest owners had many connections. The least number of connections were
with organisations in the NTFP sector and with employees, such as collectors and seasonal
workers.

4.3.2 Value creation (Articles Il and V)
Tangible value exchange

Forest owners primarily sold raw materials to a range of buyers; industrial buyers, smaller
buyers, resellers and consumers, receiving compensation in return and thereby engaging in a
mutual, tangible exchange of value (1V) (Fig. 4). Connections with industrial buyers often
led to long-term contracts, ensuring a stable market for forest products. In some cases, forest
owners also purchased products such as chaga inoculation plugs from suppliers or provided
growing areas for industrial buyers in exchange for equipment and labour. These forms of
cooperation were frequently driven by practical constraints, such as the limited availability
of nearby buyers and perishability of NTFPs, which restricted delivery distances.

In addition to commercial transactions, forest owners maintained multiple connections
with forest organisations, particularly with the Finnish Forest Centre (see Table 6). This state-
funded body promotes sustainable forestry, offers advisory services, collects and
disseminates forest data, and enforces forestry legislation. The value exchange between forest
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owners and the Forest Centre was both mutual and indegree, often centred on the exchange
of information through collaborative projects. While the distinction between tangible and
intangible value was sometimes blurred, tangible value was evident when forest owners were
compensated for sharing their expertise in training sessions or were paid participation fees to
attend such events.

Other forest organisations, such as forest service entrepreneurs and Forest Management
Associations (a regional body of forest owners that support sustainable forest use), engaged
in more straightforward exchanges of tangible value, typically involving the implementation
of forestry work and corresponding compensation.

Forest owners were also involved in project-based collaborations with research
institutions, educational organisations and third sector actors. Their roles varied from acting
as experts or trainers to offering land for research purposes. In these contexts, the value
exchange was primarily tangible and based on clearly defined project activities.

Connections with NTFP organisations were relatively rare. One forest owner, for
instance, was an active member of an NTFP association, where mutual value exchange
occurred through membership fees and the information received in return. Similarly, forest
owners had only limited interactions with employees, but these relationships were also
characterised by mutual and tangible value exchange, typically in the form of compensation
for labour performed.

Intangible value exchange

The exchange of information represented a crucial intangible value in nearly all connections
(Fig.4) (1V). Forest owners actively sought expertise from forestry professionals as well as
from research and education organisations. However, identification of specialists with the
necessary knowledge remained a challenge. For instance, while approximately two-fifths of
forestry professionals were familiar with specialty mushroom cultivation (Table 10 in II),
70% still reported needing more information, particularly with regard to cultivation practices
and research findings (Table 13 in Il). One-third expressed interest in collaborating with
companies involved in selling cultures or purchasing mushrooms, viewing this as a potential
way to enhance forest profitability. Nevertheless, nearly half of the professionals required
further information and were unable to form a clear opinion (Table 10 in II). Harvesting
entrepreneurs were even less familiar with the topic, only 13% had any knowledge, while
their need for more information was significantly higher (58-72%) (Table 10 in II).

Forest owners also engaged in knowledge exchange with research and education
organisations, not only through receiving information but also by contributing as experts. In
addition to tangible knowledge sharing, intangible value was created through seminars and
workshops. Cooperation with the Forest Centre in particular, provided access to both
knowledge and networking opportunities. Information exchange often occurred informally,
for example, during discussions about NTFPs in the context of other forest-related
interactions (1V).

The exchange of knowledge and expertise was also central in relationships between forest
owners and buyers (V). Industrial buyers shared research insights and practical advice, while
forest owners contributed hands-on, experience-based knowledge. This information was
typically offered as a value-added element rather than as a separate transaction. The NTFP
entrepreneurs were another valuable source of information: over 80% were familiar with
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specialty mushroom species and showed strong interest in learning more (I1). Although only
26% currently used specialty mushrooms in their operations, 40% saw potential for
integration into their businesses in the future.

In contrast, relationships with smaller buyers and resellers were often rooted in social
connections and emotional ties (IV). These partnerships emphasised not only the
transactional aspects but also the social value of collaboration. Key factors included trust,
familiarity, local products and operational efficiency. Forest owners frequently offered
tailored services and flexible delivery arrangements. In many cases, buyer selection occurred
by chance, through encounters at events or seminars, which later evolved into mutually
beneficial relationships and, over time, personal friendships.

With NTFP organisations, intangible value was created through the exchange of
expertise, knowledge and the development of cooperation networks (IV). These associations
also supported professional development in NTFP entrepreneurship, facilitated product
offerings and helped build connections to potential customers and broader information
networks. Similarly, in collaborations with research and education organisations, forest
owners not only received business development support but also contributed to project
visibility and outreach.
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5. DISCUSSION

5.1  Forest owners’ perspectives towards diversified forest use (RO1)

Forest owners’ perspectives towards NTFPs were generally positive and the majority of them
collected NTFPs under Everyone’s Rights for their own use, but only a few collected them
for sale (I and I1). This is common for NTFPs, as they are frequently collected for personal
purposes and are largely associated with leisure activities or social engagement (Weiss et al.
2019b). This makes it difficult to estimate the real amount of collected NTFPs and their true
market value (Lovric et al. 2021).

5.1.1 Variation in forest owners’ interest in NTFP production

The typologies derived from the forest ownership motives (Multiple-use, recreation;
Conservation; Timber production; Inheritance) (I and Il) were in line with previous forest
owner studies (Karppinen 1998, Karppinen et al. 2020; Kline et al. 2000; Majumdar et al.
2008; Hallikainen et al. 2010; Song et al. 2014). The exploration of forest owners’ motives
is important as they have been identified as key factors that influence forest owners’ decision-
making in forest management (Kuuluvainen et al. 1996; Kline et al. 2000; Ni Dhubhain et al.
2007). The comparison of motives and perspectives toward NTFPs enhanced understanding
of the reasons behind forest owners’ behaviour with regard to NTFPs (I and I1). In general,
forest owners viewed NTFPs positively, and while few are currently engaged in commercial
production, a substantial proportion expressed interest in producing NTFPs for economic
purposes in the future. Notably, two groups demonstrated a higher level of interest in
commercial use compared to the others: those with motives of Multiple-use and recreation,
and Timber producers (I and Il). Multiple-use owners place high importance on forest
ownership as an investment, focusing on timber production and valuing regular annual
incomes from forests (Ingemarson et al. 2006; Majumdar et al. 2008; Kline et al. 2000). At
the same time, they value personal enjoyment through recreation, mushroom and berry
picking, and also appreciate green spaces. They prioritise aesthetics, hunting, nature
conservation and environmental quality, which includes water and soil conservation, climate
change mitigation and pollution control (Ingemarson et al. 2006; Majumdar et al. 2008;
Urquhart and Courtney 2011). These earlier results are in line with the findings of this thesis,
which showed that forest owners who had engaged in the NTFP business prioritised
recreation and valued well-being and intrinsic values alongside economical returns (I11).
These owners have actively sought ways to utilise their forests in a more diversified manner.
According to C-tree analyses, Multi-objective users were more often males, younger and did
not live or lived only part of the year on the holding (I). The dominance of males in the Multi-
objective group has also been observed in Sweden, which shares numerous structural and
cultural similarities with Finnish forest ownership (Ingemarson et al. 2006). Also, absentee
forest owners, i.e. forest owners who do not reside on their forest land, have been described
as more likely to allocate their forest to different forest uses and be less active in traditional
forest management (Kittredge 2005; Rickenbach and Kittredge 2009; Sagor and Becker
2014; Wiersum et al. 2005). They are also more willing to engage in, for example, carbon
offset (Miller et al. 2012) and public hunter access programs (Kilgore et al. 2008).
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Timber producers are often described as valuing the economic security that forests
provide, in tandem with the steady income generated from timber sales (Kline et al. 2000;
Karppinen et al. 2020). In this thesis, Timber producers considered NTFPs as a way to
diversify income from the forest. They were willing to give permission for their forests to be
utilised in NTFP production and tourism and program services, and they had positive
perspectives toward commercial use of their forests with regard to NTFPs, but they did not
often collect NTFPs for their own use (I and I1). This implies a production-oriented mindset,
which has been identified as characteristic of timber producers in previous studies (Urquhart
and Courtney 2011). They are often supportive of commercial utilisation, even though they
do not actively collect these products for personal use (Frey et al. 2021). Timber producers
also represent a heterogeneous group with diverse demographic characteristics. According to
C-tree analyses (1), the largest group of Timber producers lived on the forest holding and had
recently undertaken cuttings, which is similar to the findings of Juutinen et al. (2020) who
found that forest owners living near their forests often preferred traditional rotation forestry,
likely due to long-term residence and inherited management practices from their parents.

In Article 11, the results indicated that Commercial pickers and Permit providers showed
greater interest in the cultivation of specialty mushrooms. This is understandable, as
individuals already engaged in commercial activities within the NTFP sector possess the
relevant experience, making it easier for them to expand into new products. This finding is
supported by Zacca et al. (2015), who found that entrepreneurial orientation, when combined
with an existing market orientation, a well-developed infrastructure, a willingness to change
and a strong development culture, positively influences new product exploration in small
enterprises. In this context, commercial actors with an entrepreneurial mindset are more
likely to pursue opportunities to expand their activities into novel product areas and for
example joint production, such as the cultivation of specialty mushrooms.

The findings of this thesis suggest that development efforts in the NTFP sector would be
more effective if targeted at forest owner groups according to their motives: Multi-objective
owners and Timber producers (I and I1) and at those who are already involved in commercial
use of NTFPs (Il). From the perspective of sustainable forest use, encouraging Multi-
objective owners to engage in NTFP production can simultaneously promote diverse and
sustainable forestry practices as they have been found to generally practice the most
sustainable forms of forest management (Blanco et al. 2015). For Timber producers, NTFPs
offer an opportunity to diversify and stabilise their forest-based incomes, which aligns with
their primary objective in forest management. In addition, as NTFP production has been
shown to enhance forest biodiversity, Timber producers also contribute to the promotion of
multifunctional and sustainable forestry alongside their economic goals.

5.1.2 Forest owners as early adopters

Many forest owners had a positive attitude towards the new opportunities offered by NTFPs
and were willing to experiment with them (I). According to the results, organic collection
areas were largely unfamiliar to most forest owners. Nevertheless, the concept was generally
viewed positively, and nearly half of respondents expressed interest in certifying their forests
for organic collection, provided this activity did not demand extra efforts or additional costs
from the forest owner.
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Similarly, the cultivation of specialty mushrooms was a novel concept for many forest
owners: 23% expressed interest in engaging in cultivation in collaboration with companies
selling cultures or buying mushrooms (I1). This corresponds to over 140,000 forest owners
in Finland. Those interested in cultivation were more often male, younger, highly educated
and part-time forestry entrepreneurs, or identified as Commercial pickers or Permit
providers. These individuals can be characterised as early adopters within the NTFP sector.
Early adopters tend to have a higher socioeconomic status and are often motivated by the
potential for profit and cost savings (Rogers 2003; Dedehayir et al. 2017). This aligns with
the classification of Commercial pickers and Permit providers, whose engagement in NTFP
activities is often financially driven (I and I1). Rogers (2003) further describes early adopters
as individuals who are more open to change and better equipped to handle uncertainty and
risk. Since the results of joint timber and NTFP production are encouraging (Tahvanainen et
al. 2018; Kurttila et al. 2018), forest owners who show early interest in new forest
management opportunities may also be eager to engage in joint production, although it
requires more planning and potentially adjusting silvicultural practices to better support
multifunctional forest use (Kurttila et al. 2018).

Early adopters also often serve as opinion leaders within their communities, providing
information and guidance to others who are considering innovation. This dynamic was
evident in Article I11, where forest owners shared knowledge with peers. By adopting new
practices and sharing their experiences, early adopters help reduce the uncertainty that
surrounds innovations and lend credibility to new ideas through their social networks. In
doing so, they not only legitimise new practices but also encourage broader participation
among other forest owners (Rogers 2003), thereby contributing to sustainable forest
management.

However, the successful implementation of such initiatives requires coordinated efforts
across the entire value chain. From the forest owner's perspective, it is not enough to simply
establish cultivation agreements with harvesting entrepreneurs; it must also be ensured that
the mushrooms are harvested, marketed and sold. Effective collaboration depends on shared
business interests and mutual benefits among all actors involved. Therefore, the NTFP sector
must develop new business models that integrate NTFP entrepreneurship with forestry
practices, enhance intersectoral cooperation and support the development of business
networks.

5.2 Perceived opportunities and challenges in the NTFP sector (RO2)

The results presented in Article 111 showed that forest owners involved in the NTFP sector as
entrepreneurs expressed a strong desire to align their business activities with their personal
values and interests. They viewed forests as more than just a source of timber and sought to
promote their diverse utilisation through entrepreneurial efforts. In particular, they placed
high value on aspects, such as forest purity, human well-being, health benefits and
recreational use. These values were not only central to their relationship with the forest but
also influenced their decisions to engage in NTFP-related entrepreneurship. The decision to
become an entrepreneur was often rooted in personal interest, previous hobbies or a lifestyle
aligned with NTFPs (lIl). This aligns with earlier research that suggests that self-
actualisation, such as the desire to live according to one’s values and promote well-being, is
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a strong motivator for starting a business (Staniewski 2009; Stephan et al. 2015). This also
suggests that forest owners engaged in NTFP production can be defined as sustainable
entrepreneurs. Sustainable entrepreneurs are characterised not only by their pursuit of
financial gains but also by their commitment to personal values, environmental
responsibility, and the desire to contribute to societal well-being (Hanohov and Baldacchino
2017; Sarango-Lalangui et al. 2018). This thesis highlights the fact that the forest owners
who enter the NTFP sector exhibit many of these traits. Their motivations reflect the hybrid
nature of sustainable entrepreneurship, where economic and non-economic drivers are
intertwined (Battilana and Lee 2014; Haigh and Hoffman 2012).

Forest purity was perceived as a prerequisite to the production of high-quality, health-
promoting products (II1). This perception is consistent with findings that link natural
environments to psychological restoration and health benefits (Lee et al. 2014; Tyrvéinen et
al. 2014). The collection and use of NTFPs were described by respondents as meaningful
activities that contribute to personal well-being and cultural identity. These findings echo the
work of Wong and Wiersum (2019), who argued that NTFP harvesting can be an intense
nature experience with positive effects on mental and physical health.

The respondents in this thesis emphasised the importance of meaningful work, self-
realisation and the opportunity to contribute to sustainable forest use (I11). These motivations
are in line with the broader entrepreneurship literature, which highlights the role of personal
fulfilment and value alignment in entrepreneurial decision-making (Akehurst et al. 2012;
Staniewski and Awruk 2015). While few forest owners considered NTFPs as their primary
economic livelihood, economic considerations still played a crucial role in their decision to
enter the sector (I11). For many, NTFP production was seen as a means to combine a passion
for nature with income generation, especially as a supplementary revenue stream alongside
traditional timber production. This aligns with broader findings that NTFPs often serve as
important components of diversified rural livelihoods, offering both subsistence and market-
based income opportunities (Magry et al. 2025). One of the key economic advantages
identified by forest owners was the potential for a more continuous and stable annual cash
flow from NTFPs, which contrasts with the long-term financial cycles typical of timber
harvesting (111). This perspective is supported by research that has shown that NTFPs can
provide regular, small-scale incomes that complement other forest-based or agricultural
activities, thereby enhancing household financial stability (Delgado et al. 2023; Magry et al.
2025).

The findings highlight that many of the challenges forest owners face in the NTFP sector
are largely beyond their control (I11). External factors, particularly those related to climate
and weather, play a significant role in shaping both the availability and quality of NTFPs.
Natural fluctuations in harvest seasons, driven by precipitation patterns and unexpected
environmental events, directly affect the supply of mushrooms and berries. Previous research
has confirmed that climatic conditions, such as precipitation during the yield season,
positively influence the marketed quantities of mushrooms (Tahvanainen et al. 2019). In the
case of berries, climatic factors regulate yields and market supply by affecting flowering and
pollination success. However, these effects are more complex and less predictable, as
different stages of berry development respond differently to climatic variations. In addition
to influencing yields, weather conditions also may impact harvesting activity itself.

Additionally, significant structural barriers also hindered business operations. These
included limited market access, lack of industry-specific knowledge, insufficient resources
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and fragmented cooperation networks. Logistical constraints, bureaucratic hurdles, low
product prices, quality control issues and workforce shortages were also commonly cited
obstacles. These findings align with previous research that has identified similar constraints
in the NTFP sector across different regions (Maso et al. 2011; Meinhold and Darr 2019;
Tikkanen et al. 2020). In Finland, the NTFP market remains relatively small, with a small
number of dominant organisations that control the sector, making it difficult for small-scale
producers to meet the large production-lot requirements often demanded by buyers (l1I).
Many NTFP entrepreneurs operate alone or within small family-based businesses, which is
typical for micro-enterprises (Hewitt-Dundas 2006; Casals 2011). This industry structure,
characterised by modest production volumes and limited aspirations for expansion beyond
self-employment, has constrained the sector's overall development to date (Tikkanen et al.
2020). A notable structural challenge in the Finnish NTFP sector is the absence of a
comprehensive wholesale system (I11). In the berry industry, collection points serve as a form
of wholesale mechanism, but such structures are largely absent for other NTFPs. This
fragmentation creates inefficiencies in supply chains, making it difficult for forest owners to
commercialise their products on a larger scale. Tikkanen et al. (2020) have reported similar
challenges, with raw material acquisition identified as a bottleneck due to underdeveloped
collection networks and a lack of technological advancements in NTFP supply chains.

5.2.1 Need for knowledge

All four articles (I-1V) highlighted the need for more information on NTFPs and their
production. The forest owners indicated the need for information on both multiple uses of the
forest and the effects of the production of special collection products on the forest and its
growth (I and IlI). Certification of organic collection areas raised interest among forest
owners, but half of the forest owners indicated that they would require more information
before making decisions regarding certification on their own land (I). Knowledge gaps were
also evident across the NTFP value chain. Awareness of specialty mushroom species and
their cultivation varied considerably among respondents, with harvesting entrepreneurs the
least familiar. All supply chain participants, forest owners, harvesting and NTFP
entrepreneurs and forest professionals, expressed the need for more research-based
information on cultivation, yields, production costs and profitability (11).

The findings of this thesis reveal that a lack of accessible and practical information is one
of the most significant barriers to entering or operating within the NTFP sector (111). Forest
owners and other actors reported difficulties in accessing both research-based knowledge and
practical experience related to NTFP production. Acquiring such knowledge required
considerable time, effort and resources, making it demanding for those without prior
experience in entrepreneurship or forest-based business development.

These findings are in line with earlier research that has identified several common barriers
to entrepreneurship, including limited general business knowledge, a lack of professional
experience and inconsistent or even contradictory advisory support from external agencies
(Staniewski 2009; Smith and Beasley 2011). In the context of sustainable entrepreneurship,
these challenges are often amplified. Entrepreneurs in this field must navigate the complex
interplay of economic, environmental and social goals, which increases the need for reliable,
context-specific guidance (Hoogendoorn et al. 2019). The lack of information is not only a
practical obstacle in the sector but also a structural one, shaping who are able to participate
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in the NTFP sector and under what conditions. The difficulty in obtaining relevant
knowledge, whether scientific data, cultivation techniques or business models, means that
only those with sufficient time, networks or prior experience can realistically engage in NTFP
entrepreneurship. This highlights the importance of strengthening knowledge infrastructures
and support systems that can lower the threshold for entry and enable more inclusive
participation in sustainable forest-based businesses. Practical institutional models could
include regional or local NTFP networks and associations that facilitate collaboration among
forest owners, businesses, and research institutions. By supporting these networks, public
sector advisory services could expand their role, offering tailored guidance to NTFP actors
and fostering information exchange among diverse stakeholders. Key policy instruments
could include, for example, the EU Rural Development Programmes, which provide funding
and support for collaborative projects and innovation activities. Furthermore, national
forestry and economic policies could incorporate NTFP sector development into a broader
sustainable forestry strategy, enhancing resource allocation and promoting cooperation
among actors.

5.2.2 Acceptability and production of NTFPs

In this thesis, the entrepreneurial forest owners did not identify Everyone's Rights as a
challenge in the NTFP sector. This may be explained by the fact that most of the forest
owners in this thesis produced products not covered by Everyone's Rights and required the
permission of the forest owner for collection. However, in Article |, the forest owners who
identified as Commercial pickers (i.e. those collecting NTFPs for sale) were found to hold
more critical views toward Everyone's Rights. For them, the open access principle was seen
as undermining the value of their work and resources, especially when others could collect
similar products without compensation or responsibility from their land. The role
of Everyone’s Rights in the NTFP sector has become a topic of increasing debate in Finland,
particularly in relation to the commercialisation of NTFPs (Peltola et al. 2014). Public access
is a culturally and legally embedded principle, but its implications for fairness and economic
sustainability in emerging bioeconomy sectors are complex. As noted in recent public
discussions (e.g. Peltola et al. 2025) the acceptability of NTFP entrepreneurship depends not
only on legal frameworks but also on perceptions of fairness, ownership and value creation.

Another key factor that influences the perceived legitimacy of the sector is the pricing of
raw materials and labour. Many entrepreneurial forest owners felt that the prices offered for
NTFPs were too low to support viable business operations (I11). This concern reflects broader
questions of fairness in natural resource use. Fairness in forest-based value chains is
increasingly tied to recognition, compensation, and the equitable distribution of benefits
among actors (Schroeder et al. 2019). Human rights and the ethical dimensions of NTFP
production are also gaining prominence in both national and international policy arenas
(Busk et al. 2024). These debates highlight how natural resources should be accessed and
used to ensure fair compensation for forest owners, collectors, and local communities, while
maintaining a balance between sustainability and accessibility.
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5.3  Structure of the forest owner networks and value creation in the NTFP sector
(RO3)

5.3.1 Enhancing NTFP value through organic certification

Organic certification is one way to increase the value of NTFP products by highlighting the
sustainability of the products (McFadden et al. 2017). The certification process requires the
involvement of forest owners (Evira 2018). According to this study, forest owners’ views on
increasing certified areas were promising. More than two fifths were willing to certify their
forests, either fully or partially, as organic collection areas, provided it brought financial
benefits or incurred no additional expenses (I). However, a challenge arises because forest
owners who do not utilise the NTFPs from their own forests do not benefit from certification.
At the same time, the processing industry needs a secure and continuous supply of raw
materials, but without guaranteed access to these materials, they cannot invest in NTFP
production. Consequently, to ensure sufficient supply despite the significant annual and
regional variations in NTFP yields, more certified areas are needed in southern Finland.

In general, consumers have positive attitudes toward organic products (Magnusson et al.
2001, Shepherd et al. 2005). Several studies have concluded that health concerns (e.g. low
pesticide levels/high nutrient content) are the strongest motive for purchasing organic food
(Hamzaoui-Essoussi and Zahaf 2012; Magnusson et al. 2003; Padel and Foster, 2005;
Shepherd et al. 2005; Zanoli and Naspetti 2002), but also environmental friendliness
(Kuhlman et al. 2007) and status (Puska et al. 2018) influence consumers’ willingness to buy
organic products. In this study, organic collection areas were seen as a positive phenomenon
for multiple use of forests and a way to support the bioeconomy and sustainable use of forests
(. Adding organic certification to NTFP products could, therefore, increase their perceived
value with consumers. According to Taivalantti (2019), also both forestry and NTFP experts
considered organic certification to be a good way to verify the purity and origin of products.
However, they also raised the question of whether tree-derived products, such as chaga and
birch sap, should rather be certified through forest certification schemes like FSC or PEFC,
while only products growing beneath the trees, such as berries and mushrooms, would be
certified through organic certification. This is a discussion that should take place when
developing the use of certification systems in Finland, especially when considering the
limitations and challenges of organic certification of forests. However, the positive
associations with health, environmental sustainability and ethical production practices
enhance the appeal of organic certified products, potentially opening up new market
opportunities and allowing for premium pricing. In the context of this thesis, recognizing
organic collection areas as supportive of multiple forest uses and the bioeconomy further
highlights their potential to contribute both ecological and economic value to NTFPs.

5.3.2 Intangible values create more value for NTFPs

The structure and functionality of NTFP networks are highly influenced by the specific
products being produced (1V), which highlights the fragmented nature of NTFP value chains.
Different products require distinct forms of collaboration, market access and knowledge
exchange. While previous studies have also acknowledged the heterogeneity of NTFP
networks (Tikkanen et al. 2020; Huber et al. 2023), the specific value and dynamics of these
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networks have been insufficiently explored. According to the results presented in Article 1V,
social values play a crucial role in shaping networks within the NTFP sector beyond
transactional relationships. Trust, shared expertise and long-term cooperation among
stakeholders were identified as key factors in the formation and maintenance of these
networks, highlighting the complexity of value creation in NTFPs. These results refer to the
importance of social capital in NTFP businesses, where trust, norms and shared values affects
the cooperation and promote the development of businesses. In particular, bonding social
capital, which emerges from close-knit relationships such as family ties and local community
connections, provides emotional support and stability, while bridging social capital, meaning
connections across different groups and institutions, facilitates access to new markets,
knowledge, and innovation (G6rriz-Mifsud et al. 2016; Rahe et al. 2025). Moreover, social
capital enhances collective efficacy, enabling stakeholders to coordinate actions, share risks,
and co-create value beyond economic transactions (Goérriz-Mifsud et al. 2016). This is
particularly relevant in the Finnish context, where social and cultural meanings attached to
NTFPs foster a sense of shared identity and responsibility, further strengthening trust and
cooperation (Tikkanen et al. 2020). Thus, social capital should be considered a strategic asset
in policy and development initiatives aiming to support sustainable and inclusive growth in
the NTFP sector, where understanding the added value of social aspects and recognising
small-scale operations with embedded social values can foster profitability, enhance sectoral
image, and support balanced rural development.

Information exchange was involved in almost all connections between actors in the forest
owner networks (Fig. 4) (IV). Information was exchanged in both directions, from the forest
owner to the actor and vice versa, and in many cases, it was vital for the existence of the
connection. Information was sought from research and educational organisations through
organised seminars and other events, but many forest owners had also actively participated
in various projects related to NTFPs. This demonstrates the forest owners’ activity in the field
and their desire to acquire information and contribute to the advancement of the industry.
The eagerness of forest owners to learn has been demonstrated in earlier studies as well. For
example, Hujala et al. (2013) analysed the customer segments of family forest owners by
combining their forest ownership objectives and decision-making styles. They found that
forest owners, depending on their ownership objectives, exhibit differing decision-making
styles. Multi-objective owners were more often studious learners, eager to learn but not self-
reliant decision-makers, and thus needed external educative support. Also, a large number
were deliberate thinkers who make decisions thoughtfully and analytically. These results,
and those of this thesis, indicate that educative, interactive decision support and services are
required to improve forest owners' participation in the NTFP sector.

5.3.3 Information needs and forestry experts: navigating NTFP knowledge in Finland

In this thesis, the forest owners indicated that they had extensively sought information from
forestry organisations but not from NTFP organisations (IV). This has its roots in the history
of Finnish forestry. Finland has had a strong tradition of an expert-driven forestry sector,
where forest professionals from governmental organisations and forest management
associations have provided information, guidance and advice to forest owners with the aim
of engaging and encouraging forest owners in terms of decision making in relation to their
forests (Sim and Hilmi 1987). There has been a societal need to develop governance practices
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to manage and regulate the actions of private forest owners (Jokinen 2006; Peltola and
Akerman 2011). As a consequence, forestry organisations are often familiar to forest owners
and for this reason, it is also easier for forest owners to turn to forestry professionals for
matters related to NTFPs. This may also present an advantage, as certain services, such as
specialty mushroom cultivation, are directly or indirectly connected to timber production and
harvesting and could thus be offered by existing operators utilizing their current expertise
and know-how. However, finding forest professionals with the relevant expertise is a
challenge. Indeed, in some cases, the forest owners were more aware of NTFP production
than the forestry experts (I11). Moreover, if the information was not obtained from the
professionals, it was sought from the peers and other actors in the network. Peers played a
particularly significant role in sharing practical knowledge related to production (I11), which
aligns with previous findings that have suggested that peer learning groups tend to focus on
practical issues rather than technical information (Kueper et al. 2013). However, not all
aspects of forest owner’s own production were openly shared with others (IIT). In particular,
previous studies have found that sensitive topics, such as financial matters, are typically not
openly discussed among peers (Hamunen et al. 2015). Nonetheless, peers have been found
to provide supportive experiences, enhance knowledge and encourage action in forestry-
related matters (Hamunen et al. 2020).

The results of this thesis indicate that knowledge management is crucial in the Finnish
NTFP sector. Up-to-date information is required, and new tailored services are needed (e.g.
advisory and information services, inventory and planning, mushroom cultivation, harvesting
and marketing) (II). According to Tikkanen et al. (2020), enhancing education and gaining
knowledge through various channels, such as research, dissemination, and awareness efforts,
have emerged as key strategies and possible ways to address challenges in the NTFP sector.
Effective information exchange is essential to support raw material suppliers in forming
strategic connections and partnerships with primary producers and businesses involved in
international markets. The goal of Finland’s National Forest Strategy (Ministry of
Agriculture and Forestry 2023) is that the services and incentives aimed at forest owners and
stakeholders support active, sustainable and diverse use of forests, taking regional
characteristics into account. Furthermore, expertise in the forestry sector is comprehensive
and responsive to evolving demands. To reach these goals, information provision and
decision support in relation to NTFPs should be included in the services provided by the
forestry sector. Currently, the more dominant forestry service organisations do not fully
address all aspects of forest ownership objectives. In particular, aesthetic values and
biodiversity conservation motives, as well as the recognition of the diverse needs of forest
owners, are crucial to develop more varied service offerings (Kuhlman 2024). It is also
essential to recognise the significant influence that forestry actors may have on forest owners'
decision-making. In terms of climate change adaptation, it has been observed that the
perceptions and actions of forestry and wood industry actors influence the adaptive capacity
of forest owners, as some adaptation measures are either supported or hindered by these
actors (Van Gameren and Zaccai 2015). To create viable new businesses and positively
impact economic rural development, it is important that support, communication and
information sharing are effective and promote the expansion of NTFP production.
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5.4  Critical review of the results

This thesis utilised three different forest owner data sets, which consisted of two quantitative
data sets (number of respondents 1,132 in I and 2,405 in Il) and qualitative data from in-
depth interviews (20 forest owners). In addition, three quantitative data sets were gathered
from forest professionals (number of respondents 229), harvesting entrepreneurs (number of
respondents 105) and natural product entrepreneurs (number of respondents 38).
Consequently, a mixed-methods approach incorporating a variety of analytical methods was
adopted in this thesis to ensure a comprehensive analysis.

The response rates in the forest owner surveys in Articles | and Il were low (17.1%;
14.3%), which has been the case in other surveys in northern Finland (e.g. Korhonen et. al.
2004; Hallikainen et. al. 2010). A comparison with the Forest Owner 2020 survey indicated
that the data in Article I did not significantly differ from the population defined in the Forest
Owner 2020 survey; in this thesis forest owners were slightly younger on average and owned
larger forest holdings than the forest owners in the 2020 survey. In Article 1, forest owners
were slightly better educated, were more often female, were less likely to own an inherited
forest, and had larger forest holdings than respondents in the Forest Owner 2020 survey.
According to Karppinen et al. (2020), forest owners with larger non-inherited holdings were
more likely to exhibit multi-purpose motives for their forests. Thus, owners who are
interested in the diverse utilisation of their forests may be overrepresented in this sample.

Response rates from other actors were also low in the surveys, especially the NTFP
entrepreneurs. Therefore, the results from these surveys could be primarily considered as case
study results that do not represent the opinions of the whole population of NTFP
entrepreneurs, forest professionals or harvest entrepreneurs.

Survey data were collected from forest owners from two different geographical regions:
North Karelia (I and 1) and South Savo (Il). There was a three-year interval between the
surveys conducted in North Karelia. The results obtained were very similar, thus supporting
and reinforcing their validity. However, since the study's data were collected from specific
regions, it weakens the generalisability of the research findings.

Use of electronic questionnaires may have caused coverage error in the data, as not all
forest owners, particularly the elderly who may not be so familiar with electronic devices,
may have had an equal opportunity to participate in the survey.

Widely used statistical methods PCA and K-means were applied to analyse the survey
data. In the study by Ficko et al. (2019), they highlighted that PCA is sensitive to outliers,
assumes linear relationships and can be difficult to interpret, as the PCs are linear
combinations of the original variables. On the other hand, K-means clustering requires the
number of clusters to be predefined, is sensitive to the initial placement of centroids, and
assumes that clusters are spherical and of equal size. It has also been suggested that the set
of questions used to express forest owners' objectives offers a limited view of ownership
goals, as forest ownership is a multi-dimensional concept that may be difficult for owners to
convey in just a few words. As a result, the statements may not have fully captured the
underlying motivations for owning forest land (see Ficko et al. 2019; Takala et al. 2017).

The methodological approach of Articles Il and IV was case study research, supported
by 20 semi-structured interviews with forest owners, who produced a diverse range of NTFPs
for the market. This approach is well-suited for gaining in-depth understanding of forest
owners’ perspectives and decision-making processes, as it allows the phenomenon to be



49

examined within its real-life context (Yin, 2014; Creswell and Poth, 2018). Several specific
methodological choices contributed to the quality, reliability, and relevance of the data
collected. First, the use of information-oriented sampling (Flyvbjerg, 2011) ensured that the
selected forest owners had entrepreneurial experience in the NTFP sector, which
strengthened the relevance and depth of the insights. This targeted selection increased the
likelihood of capturing rich, experience-based knowledge, which is essential for
understanding business practices, value networks and sector-specific dynamics. Semi-
structured interviews provided a flexible yet systematic framework for data collection. This
format allowed for thematic comparability across cases while also enabling the emergence
of new, unexpected perspectives. The multiple case study approach enabled comparative
analysis across different forest owner contexts. This approach facilitated the identification of
both recurring practices and context-specific variations in NTFP-related entrepreneurship.
These methodological choices influenced for the validity and utility of the findings. The
contextual depth and diversity of perspectives strengthened the explanatory power of the
results, making them valuable for both academic understanding and practical application in
policy and NTFP-sector development. Moreover, the detailed case-based results offer a solid
empirical basis for future research and contributes to the development of more targeted and
contextually grounded support strategies for forest owners engaged in NTFP-related
entrepreneurship. However, certain limitations should be acknowledged. First, case study
research does not easily allow for statistical generalization, secondly, the relatively small
sample size and the potential influence of sampling choices may restrict the breadth of
perspectives included. Finally, as with many qualitative approaches, the role of researcher
interpretation may introduce a degree of subjectivity. Despite these limitations, the chosen
method enabled the generation of valuable, context-specific insights into forest owner
behavior and the structural characteristics of NTFP production.

Acrticle IV utilised SNA to support qualitative thematic analysis in examining the structure
of the network. The use of SNA in gualitative analyses may be criticised, as it is typically
employed in quantitative surveys with much larger samples. In this study, the number of
interviewees was rather low, but semi-structured interviews offered the possibility to clarify
questions and go back to previous questions, which enabled the researcher to deepen the
information. This was especially important because challenges may arise in self-reported
relationship data due to limitations in the interviewees memory or their desire to present
themselves favourably. This can result in overstating connections with certain individuals
while overlooking others, which potentially affects the accuracy of the data (Marsden 2016).
Also, focusing on forest owners’ egocentric network could be seen as a limitation. Critics
argue that egocentric networks do not qualify as true “networks” because they cannot be
depicted as a square array of actor-to-actor connections (Hanneman and Riddle 2005).
Nevertheless, when egocentric networks are examined, it is still possible to adopt a structural
or network perspective to comprehend the roles of actors within the network (Hanneman and
Riddle 2005). However, SNA analyses and egocentric approaches have been used
successfully in qualitative studies (e.g. Knoot and Rickenbach 2011; Korhonen et al. 2012).
In this study, the egocentric approach provided valuable information about the egos (here
forest owners), their neighbourhood and their positions in the network.

The challenge of using the terms NWFP/NTFPs when the national data gathering
language only has one word for both was recognised and taken into account in the
formulation of the survey questions as well as in the analysis of the results. The distinction
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between products that could be collected under Everyone's Rights and those requiring forest
owners’ permission was made explicit in the questionnaires, which enabled the identification
of differences in how forest owners perceive and categorize various NTFPs. This clarity in
terminology and categorization was essential not only for avoiding misunderstandings related
to access rights, but also to ensure that the responses captured forest owners’ practical use of
different NTFPs, along with their perspectives and related decision-making. However,
survey-based approaches may not always reveal the nuances between different NTFP
categories. To address this limitation, this thesis placed particular emphasis on one product
group by exploring forest owners’ interest in cultivating specialty mushrooms (I1). Although
the findings cannot be generalized to all categories of NTFPs, as they vary significantly in
terms of their intended uses, production methods, and value chains, they offer valuable
insights into forest owners’ views on novel production methods. In particular, the results shed
light on how forest owners perceive the potential of cultivating products such as specialty
mushrooms and indicate their level of interest in NTFP production more broadly. These
insights may also suggest a wider interest in the production of other types of NTFPs. The
interviews conducted in Articles 11l and IV, provided a deeper understanding of different
NTFP categories, shaped by the specific products that forest owners reported producing. This
product-specific focus enabled more detailed insights into production practices and value
chains relevant to each case.

It should be noted that each of the articles (I-IV) addressed themes like forest owners’
goals and values, which may vary greatly across different cultures. Given that the data were
gathered exclusively in Finland, the findings are particularly relevant to the Finnish setting.
The findings are influenced by the unique history of Finnish forestry, the cultural practices
related to the collection of NTFPs and other contextual elements. These perspectives have
been addressed in the discussion section to provide a comprehensive understanding of the
context of the study.

5.5  Future research needs

The findings of this thesis are case-specific and cannot be directly generalised to other
countries. To improve the generalisability of the results, future research should be conducted
not only in diverse geographical regions within Finland but also in international contexts.
Comparative studies would enable a broader understanding of the applicability and
scalability of NTFP production models, particularly with regard to the NTFP products not
covered by Everyone’s Rights.

Future research should also focus on the development and assessment of practical
implementation measures, such as the operational conditions and requirements for cultivating
specialty mushrooms on tree stumps in conjunction with timber harvesting (I1). Successful
pilot cases, peer support mechanisms and the involvement of forest owner associations, forest
sector actors and bioeconomy stakeholders could provide valuable insights to support
adoption and upscaling of such practices.

In addition, greater attention should be paid to knowledge management within NTFP
value chains. Key actors require access to information, for example, on suitable cultivation
sites, species-specific yield potentials, market conditions and other participants in the value
chain. Efficient knowledge dissemination and coordination are crucial to build functional and
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resilient networks. Also, strengthening the knowledge base around NTFPs would support
forest owners seeking to diversify forest management beyond timber production, thereby
contributing to the broader goals of sustainable and multiple use of forestry

Another important area for future research lies in the examination of network-based value
creation and operational models specific to NTFP production. With regard to Article Ill, it is
essential to understand how various drivers influence forest owners’ decision making and
how social, ecological and economic values interact in different contexts. A deeper
understanding of value networks tailored to specific NTFP products could inform the
development of more effective support structures and long-term strategies for the sector.

Alongside the applied and context-specific studies, there is a clear need for research on
the role of NTFP production in multifunctional forest management. Future research could
critically explore how the concept of multiple use is constructed and operationalised in forest
policy, landowner discourses and value chain practices, particularly in the context of NTFPs.
This could include analysing how different forest uses are prioritised, legitimised or
marginalised in decision-making, and how NTFP production either challenges or
complements prevailing forest management paradigms. Such a perspective could enrich our
understanding of the socio-political dimensions of multiple use of forest and contribute to
theoretical development at the intersection of forest policy, rural studies and sustainable
natural resource governance.

6. CONCLUSIONS: CONSIDERATIONS TO SUPPORT THE
DEVELOPMENT OF THE NTFP SECTOR

To establish sustainable and functional value chains that facilitate the growth and
development of the NTFP sector, a more structured approach is needed at both national and
EU levels. First, a stable market platform should be developed to connect producers with
buyers, thereby ensuring a transparent and efficient trading environment for NTFPs. The
development of cooperative models and wholesale organisations could also enhance market
access for small and micro entrepreneurs and would facilitate the consolidation of production
volumes, thereby addressing the current challenge of fragmented supply chains. Local
authorities can support these efforts by leveraging existing regional clusters and stakeholder
networks to strengthen coordination and promote long-term development in the NTFP sector.
In this context, it is essential to consider both the diversity of NTFP products and the
varied motives of forest owners regarding their forest ownership and production of NTFPs.
Since many of the challenges in the NTFP sector lie beyond the control of forest owners, the
findings of this thesis suggest that there is a need to develop more targeted financial
incentives and support measures. Local authorities can use this insight to design funding
schemes that strengthen entrepreneurs’ capacity to operate under uncertain weather
conditions and seasonal fluctuations. For example, investment subsidies for logistics, storage,
and processing could help stabilize supply and improve the marketability of products.
Additionally, start-up grants for small entrepreneurs could lower the threshold for entering
NTFP value chains and contribute to increasing the local value of forest-based products.
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At the societal level, raising awareness and knowledge of all actors in the NTFP sector
with regard to the economic and ecological value of NTFPs is crucial. In particular,
strengthening information and advisory services for forest owners is essential for improving
knowledge exchange and encouraging broader participation in the NTFP sector. Local
authorities can play a key role by offering training, guidance, and accessible information on
sustainable harvesting practices, market opportunities, and value-added processing. To
support long-term development, targeted research and dedicated funding, nationally and
internationally, should also be directed toward understanding NTFP value networks,
developing innovative business models, and identifying best practices for integrating NTFPs
into multifunctional forest management. Strengthening these objectives through regional
forest programmes and other regional development plans, would provide continuity and
clarity for the implementation of measures and reinforce the role of the NTFP sector as an
integral part of diverse and sustainable forest use.

From an EU policy perspective, the integration of NTFPs into existing forestry and
bioeconomy strategies should be strengthened and made more visible. The EU Green Deal
(European Commission 2019) and the New EU Forest Strategy (European Commission
2021a) emphasise the importance of sustainable forest management and biodiversity
conservation, presenting an opportunity to position NTFPs as a key component of multiple
use forestry. Policymakers should ensure that NTFPs receive equal and genuine
consideration alongside timber in funding schemes, research programmes and rural
development initiatives. Furthermore, the fostering of cross-border collaboration among
Nordic and European countries could help harmonise market structures, develop common
quality standards and promote best practices in NTFP commercialisation.

By addressing these policy gaps and structural challenges, the NTFP sector can emerge
as a viable and competitive alternative within the broader framework of sustainable multiple
use of forests. A well-supported and strategically integrated NTFP sector would not only
provide economic benefits to forest owners but also contribute to biodiversity conservation,
climate resilience and the diversification of rural livelihoods, thereby aligning with broader
societal and environmental goals.
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APPENDIX 1

Interview guide (Translated from the Finnish interview guide)
1 Background information on the forest owner and the property

2 Exchange of values

Different actors and connections between them and the forest owner.

Interactions between actors: What exchanges take place between the actors (tangible
and intangible)?

What is the collaboration based on?

Which do the actors feel is most important? Who do you have the most in common
with? And the least?

3 Value creation in the network

The interviewee’s various inputs and outputs for different stakeholders.

How is the production of NTFPs carried out? Why were these specific products chosen?
Why were the partners selected?

What benefits do you perceive from them?

What risks, shortcomings, or problems are associated with them?

Are there sufficient partners, resources, skills, or knowledge?

Who benefits from your activities? Do the beneficiaries perceive the benefits in the
same way?

4 The role of forest owner in the network

More general discussion the shortcomings and the actor's perspective on their role.
Forest owners’ perceived role in the network, their strengths and weaknesses, and
support needs.

Gaps and bottlenecks in the network, as well as in their own operations and the
network’s activities.

Future prospects and the desired role in the network.



