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Finland and Japan:
Advancing Global Sustainability
Through Bioeconomy

Tiina Rytila | Senior Ministerial Advisor, Forestry |
Ministry of Agriculture and Forestry Finland

Finland and Japan are deepening their long-standing partnership in forest-based bioeconomy and
sustainable food systems, driven by a shared vision for a more sustainable and resilient future. In
September 2025, the Ministry of Agriculture, Forestry and Fisheries of Japan and the Ministry of
Agriculture and Forestry of Finland signed a new Memorandum of Cooperation in Osaka, reaf-
firming their commitment to joint research, industrial collaboration, and innovation. This mile-
stone aligns well with our Ministry’s vision to become the global leader in sustainable bioeconomy

by 2035.

The collaboration between the two nations is rooted in mutual respect and a shared understanding
of the vital role forests play in addressing global challenges—from climate change and biodiversity
loss to sustainable resource management and human wellbeing. Japan remains a key partner for
Finland’s forest sector, with active cooperation between research institutes, strong trade relations,

and growing investment from Japanese companies in Finnish forest industries.

Ministry of Agriculture and Forestry of Finland had the opportunity this autumn to participate in
the Osaka World Expo. Events organized in the Expo’s Nordic Pavillion further highlighted the
importance of international cooperation, bringing together decision-makers, researchers, compa-

nies, and investors from both countries to exchange knowledge and explore innovative solutions.

As Finland and Japan continue to build on their strategic partnership, new projects and initiatives
will reflect their joint commitment to the UN Sustainable Development Goals and the pursuit of
“wellbeing from forests and for forests” - as it is stated in to the vision of Finland’s National For-

est Strategy 203 5.



Introduction

Naomi Moriyama |
BIOSYS Japan Ecosystem Project Manager & Communications Specialist |
Regional Council of North Karelia | project@naomimoriyama.com

This publication “The Comprehensive Reports of the North Karelia Forest Bioeconomy and
Unique Food International Growth Ecosystem - BIOSYS Japan and South Korea Project, Novem-
ber 2023 — November 2025” is a culmination of the collaborative activities by the Natural Re-
sources Research Institute Finland (LUKE) as the project lead, Regional Council of North Karel-
ia, University of Eastern Finland, and ProAgria Eastern Finland and Rural Women's Advisory
Organization Eastern Finland as co-strategic stakeholders of the project, our partners
in Nagano Prefecture, Ina City and Hokkaido Prefecture in Japan, and business ecosystem mem-
bers from both countries. The BIOSYS Ecosystem received active engagement from the Ministry
of Agriculture and Forestry Finland; the Ministry of Agriculture, Forestry and Fisheries Japan;
the Embassy of Finland Tokyo and the Embassy of Japan in Finland.

The ultimate goal of the North Karelia Forest Bioeconomy and Unique Food International Growth
Ecosystem - BIOSYS Japan and South Korea Project (funded by the EU Regional and Structural
Policy Programme’s Just Transition Fund — JTF and the Regional Council of North Karelia) was
to make North Karelia and our partner regions even better places to live, study, work, and to
start and operate a business.

Our mission was to build long-lasting relationships between the regions by supporting the ex-
change of expert know-how, new research projects, innovation activities and region-to-region
collaboration on mutually interesting topics, as well as promoting expansion of these industry-re-
lated technologies, products and services into each other’s markets. Dr. Jutta Kauppi, Project
Lead, elaborates on this in Chapter 1, The BIOSYS Japan and South Korea Ecosystem’s Mission.

Before the project was launched, the core members developed a Work Package with a specific
objective, framework and planned formats to showcase results. The participants in the forest
bioeconomy segment of the project wrote an article based on their presentation given at the “Fin-
land-Japan Collaborative Symposium: Advancing Forest Bioeconomy and Climate-Intelligent
Digital Solutions for Green Transition - Enhancing Wellbeing” held at the Embassy of Finland in
Tokyo, an all-day workshop with the Ina City and Nagano Prefectural Government at inadani
seeds, a triple-helix innovation facility in Ina City, Nagano, and another workshop with Hokkai-
do Prefectural Government in Sapporo City in November 2024. The participates in the unique
food segment of the project authored a summary of the program entitled “North Karelia’s Unique
Food Products and Increasing the International Potential of Businesses”.


mailto:project@naomimoriyama.com

These articles are organized in this publication by category: State-to-State Dialogues in Chapter
2, Region-to-Region Dialogues in Chapter 3, Creating Impacts with Thematic Insights on Forest
Bioeconomy in Chapters 4, Creating Impacts with Thematic Insights on Food in Chapter 5, and
Business-to-Business Dialogues in Chapter 6.

The BIOSYS Ecosystem also began its forest bioeconomy and nature-resource-driven collabora-
tions with Inje County, Gangwon State, South Korea in the fall of 2024, when a North Karelia
Ecosystem delegation visited the Gangwon State. The BIOSYS Ecosystem has accelerated ex-
changes with multiple South Korean delegations visiting North Karelia in 2025. The article en-
titled “Extension of BIOSYS Cooperation with South Korea” appears in Chapter 7.

The North Karelia Forest Bioeconomy and Unique Food International Growth Ecosystem - BIO-
SYS Japan and South Korea Project was built on a solid foundation laid by previous projects
launched in 2017.

While this project ends on November 30, 2025, the BIOSYS Ecosystem has grown in its impor-
tance and complexity, and several concrete research themes, collaborative pilot program and in-
ternational market expansions which started in the last two years will continue as initiatives un-
der renewed, enhanced programs. Read more about this in Chapter 8 entitled Opportunities,

Impacts and Potential for Future.

The articles written in Finnish or English were translated into Japanese, and those in Japanese
into English by professional translators unless authors submitted them in English and Japanese.

We used the First Name and Last Name format for all Japanese, Korean and Finnish authors.
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12 1. The BIOSYS Japan and South Korea Ecosystem’s Mission

Building Bridges and Creating Synergies between
Finland and Japan in Forest bioeconomy,
Bio-circular-economy and Region-to-Region based
Collaboration—Insights and Future Perspectives

Jutta Kauppi | Head of BIOSYS Ecosystem & International Rl Ecosystems, M,Sc. Agr.,
PhD. Vet. Med., MBA Health | Natural Resources Institute Finland (LUKE)

Erkki Verkasalo | Research Professor (Wood Science and Technology), Dr.Sc. (Agr.&For.) |
Natural Resources Institute Finland (LUKE)

Building Bridges in Forest Bioeconomy - The BIOSYS Growth Ecosystem

In these turbulent times, the value of resilient, constructive partnerships is paramount. From the forests of
North Karelia in Finland to the mountainous regions of Japan, the BIOSYS Growth Ecosystem project has
emerged as a pioneering initiative that fosters long-lasting, cross-border and region-to-region-collaboration
in the context of total sustainability in natural resources economy. Rooted in over a century of Finnish-Jap-
anese relations, BIOSYS builds on earlier projects to create a dynamic and inclusive ecosystem that connects
nations, regions, researchers, innovators, and businesses.

A Region-to-Region Model for Global Impact

The BIOSYS Growth Ecosystem represents a novel approach to international cooperation - one that empha-
sizes region-to-region collaboration as a powerful tool for addressing global challenges through local solu-
tions. The initiative links North Karelia with the Japanese prefectures of Nagano, Hokkaido, and Akita, each
bringing unique strengths and competence and complementary expertise and topics to the table.

This model allows for deeper engagement, shared learning, and tailored strategies that align with national
and regional priorities. These include the green transition, circular economy, resource efficiency, biodiversity
and ecosystem protection, and climate change mitigation. By focusing on mutually interesting topics, BIO-
SYS has ensured that its efforts are both in time, relevant and impactful.

Strategic Themes and Collaborative Focus
The BIOSYS Ecosystem is built around a set of strategic themes that guide its activities and partnerships:

« Sustainable forest management and smart practices in forest sector

« International growth and cross-sector innovation

* Research, development, and innovation (RDI) in climate-friendly solutions

« Functional wood supply, allocation, and utilization

» Wood processing, products and markets, and wood construction practices

* Health, well-being and aesthetic effects of wood and nature

* Circular bioeconomy and understanding the forests and forest-based added value
+ Multiple use of forests, and products from nature

« Stakeholder engagement and ecosystem connectivity
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These themes reflect a shared understanding of nature’s role in human health and prosperity, and a commit-
ment to preserving it for future generations.

Expanding the Ecosystem: From Nagano to Akita

The collaboration began between North Karelia and the Prefecture of Nagano, particularly the City of Ina.
This initial partnership revealed striking similarities in values, landscapes, and regional strengths. It marked
a turning point in understanding the potential of region-to-region collaboration and shared measures in re-
gional development.

Since then, the ecosystem has expanded to include Hokkaido and Akita Prefectures, and also Gangwon re-
gion in the Republic of Korea, each contributing new perspectives and expertise. Together, these regions form
a vibrant network that supports joint research projects, business ventures, and academic exchange.

Over the past two years, BIOSYS has facilitated hundreds of interactions across forest bioeconomy and food
sectors. These engagements have laid the groundwork for concrete projects and enabled likeminded business-
es, research institutes, and universities to enter into closer dialogue and further collaboration modes.

Topics That Inspire and Connect
The ecosystem has explored a wide array of topics, driven by the interests and expertise of its partners:

» Forest supply chains and digital solutions in forestry

* Wooden buildings and sustainable construction

« Biodiversity and climate resilience

 Nature’s health impacts and ecosystem services

+ Unique food solutions and cross-cultural research concepts
+ Ecosystem collaboration and co-creation across sectors

These discussions have not only deepened understanding but also sparked new ideas and opportunities for
collaboration.

A Safe Landing Place for New Partners

BIOSYS has become a trusted platform - a “safe landing place” - for partners seeking to engage with Japa-
nese and also South Korean collaborators. As part of vibrant community of Forest Joensuu, it offers a wel-
coming environment for businesses exploring new markets, researchers initiating joint projects, and institu-
tions building long-term relationships.

This inclusive approach has attracted a wide range of stakeholders, all united by a shared vision of a sustain-
able forest-based future. It has enabled the ecosystem to grow organically, crossing sectors and borders to
co-create innovative solutions.

Looking Forward: Bold Connections and Shared Futures

The future for future collaboration is bright and full of possibilities. The collaboration continues actively,
driven by personal connections and likeminded organizations in Japan, South Korea, and Finland. The ecosys-
tem is poised to expand further into the Nordic region, bringing new partners and perspectives into the fold.



14 1. The BIOSYS Japan and South Korea Ecosystem’s Mission

As we look ahead, the BIOSYS Growth Ecosystem invites all stakeholders to think boldly, connect deeply,
and build added-value initiatives that transcend boundaries. It is a call to action - to work together in eco-
system ways, to co-create sustainable solutions, and to build a forest bioeconomy that benefits both people
and planet.

Warm thanks to all who have contributed to this journey. May our pathways cross again soon as we contin-
ue to build bridges and shape a greener, more connected future.
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Innovation Ecosystem Benefits All Involved Actors -
Results from a Review on Forest-based Innovation
Ecosystems

Katri Rusanen | Doctoral Researcher, M.Sc. (Agr. & For.) | School of Forest Sciences |
University of Eastern Finland | katri.rusanen@ueffi

Jouni Pykdldinen | Professor, D.Sc. (For.) | Forest Economics and Policy | School of Forest Sciences |
University of Eastern Finland | jouni.pykalainen@uef-fi

The operating environment of today’s businesses, organisations and individuals is complex and under a con-
stant change. Especially sustainability challenges such as climate change and biodiversity loss seem to have
drastic effects on how companies and organisations operate and individuals live their lives. Solving these
challenges requires collaboration between different actors on different levels — between business, research,
education and society. Such network of different actors and collaboration among them has also been referred
as ecosystem. Inspired by natural ecosystems, ecosystem - either innovation, knowledge or business - de-
scribes a group of actors that collaborate for a joint purpose. Simultaneously, each actor benefits from the
collaboration in a unique way: for instance, research organisations conduct more effective research, univer-
sities enhance the student’s work life skills and companies create new business ideas. Thus, value co-creation
is in the centre of ecosystem way of operating.

In both national level in Finland and in EU there is a strong desire to move towards circular bio-based econo-
my and new initiatives are being pushed to enhance collaboration between different actors e.g., through EU
Horizon funding calls and Finnish Bioeconomy Strategy 2023. The role of forests and forest-based resources
in enhancing sustainable innovations is central for this development path. Especially wood construction, eco-
system services and wood-based textiles have been considered as potential topics for collaboration. However,
there has been a gap in both scientific and practical literature, what the status of forest-based ecosystems is.

A review on practical and scientific literature revealed 36 forest-based ecosystems from all over the world —
representing North America, Europe, Africa and Asia. The review was conducted using English and Finnish
search terms, and thus, there can exist even more forest-based ecosystems globally. The focus of the ecosys-
tems differs between wood or paper and pulp-based products and industries whereas e.g. non-wood forest
products and forest-related services are lacking. Majority of them are industry or company-led and operate
on a regional level. Their services relate to funding acquisition, project and business support and innovation
development. The oldest ecosystem has already operated for 30 years, while majority have been established
within past five years. Companies are the largest participant group and hence most of the ecosystems are
open for anyone to join. Funding sources vary between private (e.g. participation fees) and public proj-
ect-based funding and combination of them.

We are gaining more understanding on successful ecosystems — how they are coordinated, funded and devel-
oped. Such cases also inspire other ecosystems to emerge. The more concrete the aim of the ecosystem is, the
more effective benefits there are for the actors involved. It seems that industry-led ecosystems have the capa-
bilities and resources to survive in the long run. On the other hand, public project-based funding is useful in
establishing new ecosystems. Hence, developing and establishing ecosystems require major financial invest-
ments. Despite the funding source, successful ecosystems need active coordinators which have a broad under-
standing of all the actors’ needs as well as capabilities and resources to meet them. Regional focus of ecosys-
tem supports the viability of local actors which is crucial in many rural regions today. Regional focus also
enables collaboration with other regional ecosystems and internationalization. Still, what is missing from
many of today’s ecosystems is the collaboration with society and citizens. At the end, societal acceptance is
necessary for the long-term success of ecosystems.


mailto:jouni.pykalainen@uef.fi
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“Think like a Finn” Event at Osaka Kansai Expo 2025
Brought Together Experts from the Food and
Forest Value Chains of Finland and Japan

Antti Asikainen | Executive Vice President, PhD (For.En) | Research |
the Natural Resources Institute Finland (LUKE)

At the Osaka World Expo on 24-25 September 2025, a two-day seminar organized by the Ministry of Agri-
culture and Forestry Finland presented Finnish food and forest expertise to the Japanese and discussed the
prospects for primary production in both countries. At the event, Minister of Agriculture and Forestry Sari
Essayah and Deputy Minister of the Japanese Ministry of Agriculture and Forestry Kenichi Shoji signed an
inter-ministerial memorandum of cooperation on the bioeconomy sector, which further strengthens cooper-
ation between the countries in research and development of forest and food value chains.

Several Finnish food companies participated in the “Food for Thought” Day, presenting innovative ways to
produce proteins using new technologies, for example. Solar Foods, Onego Bio, Enifer and Happy Plant
Protein presented their solutions. At the event, CEO Harri Kallioinen introduced Valio’s Food 2.0 ecosystem,
which is an extensive research, development and innovation project. Its goal is to create a Finnish na-
ture-smart food system where growth, profitability and added value are based on sustainable production.

The theme of our panel discussion was sustainable food systems in Finland and Japan. Globally, food sys-
tems must respond to the triple challenge: ensuring food security and nutrition for a growing population,
providing livelihoods for farmers and other entrepreneurs in the food chain, and improving the environmen-
tal sustainability of the sector. Solutions already exist to this challenge, but at the same time, more research
and innovation are needed to solve complex problems. Among other things, ensuring the availability of food
production inputs in a changing geopolitical situation was discussed. For example, in Japan, the goal is to
reduce the need for nitrogen fertilization of crops by developing varieties that are able to utilize nitrogen
more efficiently. The panel discussion raised, among other things, the advanced age of agricultural entrepre-
neurs in both Finland and Japan, which is a challenge to the reception and implementation of new research
information.

In her opening speech at the “Wood for Thoughts” Day, Minister Essayah emphasized the role of forests in
solving national and global challenges related to, among other things, the security of supply of raw materials
in a changing climate and the decline in biodiversity. She also stressed the significance of Japan as a key
export market for Finnish forest industry products and the importance of research in increasing the added
value of forest bioeconomy.

Antti Asikainen from the Forest Bioeconomy Science Panel highlighted Japan’s vast forest resources, especially
the plantation forests established after the 1960s, which are entering the utilization phase. Although harvesting
conditions are difficult due to, among other things, steep slopes and occasionally weak soil bearing capacity, the
aim of increasingly using domestic raw material resources is high on the agenda in forest policy. On the one
hand, this enables a wider export of Finnish harvesting technology to Japan, but at the same time challenges the
export of Finnish sawn timber, wood product processing and complete building concepts, for example.

The Forest Day panels discussed increasing added value and the extensive societal benefits of forest bioecon-
omy, as well as innovations in forest bioeconomy, which were also available for practical use at the New
Wood exhibition held in the pavilion.
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Sustainable, Resilient Future for Forestry and for
the Communities

Keita Nagasakiya | Director-General of the Private Forest Department |
The Ministry of Agriculture, Forestry and Fisheries Japan

I am honored to take part in the Finland-Japan Joint Symposium, an important occasion for deepening our
shared commitment to forestry and sustainable development. I would like to express my gratitude to Ambas-
sador Tanja Jadskeldinen, Senior Ministerial Adviser Erno Jarvinen, Region Mayor Markus Hirvonen of
North Karelia, and all those who have worked tirelessly to strengthen the ties between Japan and Finland.
Their support has been invaluable in advancing cooperation in forestry, the forest industry, and the timber
sector.

Forests play a vital role in our societies. They nurture water, help mitigate climate change and protect us from
natural disasters in mountainous regions. The use of timber itself contributes to carbon storage and aligns
closely with the global Sustainable Development Goals. Japan is often described as one of the most forested
countries in the OECD, ranking third in forest coverage. Yet Finland stands above all, with the highest rate
of forest cover, and I have long admired how forestry and the wood industry have developed there as foun-
dational national industries.

Japan, too, has cultivated a strong “wood culture.” This heritage can be seen in our historic wooden archi-
tecture, such as Horyuji Temple, a UNESCO World Heritage Site. At the same time, we must acknowledge
the difficult lessons of the past, when over-logging left our forests degraded and made us vulnerable to floods
and mountain disasters. Through decades of reforestation efforts, our greenery has returned, and today many
of our planted forests are reaching maturity, ready for full and sustainable use.

To meet the challenges of our time, the Ministry of Agriculture, Forestry and Fisheries is pursuing a vision of
circular use of forest resources: harvesting, utilizing, replanting, and growing.

Our goal is to achieve carbon neutrality by 2050, while transforming forestry and the wood industry into
drivers of economic growth. We are promoting a “new forestry” that uses ICT to improve efficiency, expand-
ing wood use in non-residential buildings to create “a second forest” in urban spaces, and encouraging the
development of a “forest service industry” that draws on the recreational and cultural value of forest envi-
ronments.

This symposium, with its focus on the forest bioeconomy, is an ideal forum for Japan and Finland to ex-
change ideas and share progress. Both our countries are richly endowed with forest resources, and I believe
we can work together to lead the world in forest bioeconomy. For me, the event represents not only an op-
portunity to strengthen our partnership, but also a step toward creating a sustainable, resilient future for
forestry and for the communities that depend on it.

Note: The address at Finland-Japan Collaborative Symposium Advancing Forest Bioeconomy and Climate-Intelligent Digital
Solutions for Green Transition - Enhancing Wellbeing at the Embassy of Finland in Tokyo on November 12, 2024
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Prospects for Wood Utilization Toward
the Readlization of a Forest Bioeconomy:
A Comparative Study of Japan and Finland

Daishi Sakaguchi | Associate Professor, PhD | Nihon Fukushi University | daishi@n-fukushi.ac.jp

Introduction

In recent years, the concept of a “forest bioeconomy,” which emphasizes the cyclical use of forest resources,
has garnered increasing attention as a strategy to address climate change and promote a sustainable society.
Among the key components of this approach, the utilization of wood holds particular promise due to its
capacity for carbon sequestration and superior energy efficiency. Wood-based solutions are thus expected to
contribute to both environmental protection and economic revitalization. This paper examines the current
policies and technological approaches to forest bioeconomy and wood utilization in Finland and Japan, and
discusses future directions and applications in the architectural sector.

1. The Significance of the Forest Bioeconomy and Wood Utilization

The forest bioeconomy aims to harmonize environmental conservation and economic growth through the
sustainable management of forests and the utilization of renewable resources such as wood. In Finland, the
forest bioeconomy has been positioned as a core national strategy, with advanced wood use promoted across
the manufacturing, construction, and energy sectors. Japan has likewise set a goal of cultivating a bioecono-
my market worth ¥g.z trillion by zo30, targeting industrial expansion across nine key sectors, including
biomanufacturing, healthcare, and primary production.

Wood absorbs and stores atmospheric COE during its growth and retains this carbon for extended periods
after processing. Furthermore, wood consumes less energy during production than many alternative materi-
als, offering distinct environmental advantages. Techniques such as panelized and prefabricated construction
methods, pioneered in Finland, have further enhanced wood’s environmental performance by significantly
reducing the carbon footprint during building construction.

2. Current Status and Future Prospects of Wood Construction

In Japan, timber architecture continues to dominate the housing sector, accounting for 91% of single-family
homes as of zoz23. However, due to demographic decline and a shrinking population, the housing market is
projected to contract, with annual housing starts expected to fall to 580,000 units by 2040. In contrast,
wood otilization in the non-residential sector—such as public and commercial buildings—is gaining momen-
tum, with increasing interest in mid- to large-scale timber structures.

In particular, 3- to 5-story mid-rise and non-residential buildings are expected to drive future growth in the
market. Recent advancements in fire resistance and seismic performance of wood structure have enhanced
confidence in wood as a structural material, leading to a growing number of public-sector implementations.
As the pood example of advantage in wood construction, the adoption of Finnish construction technologies,
including large panel systems, has reduced construction periods (from one year to 5—7 months) and cut costs,
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thereby improving the competitiveness of timber architecture in Japan.

3. Policy Trends on Wood Utilization

Japan has implemented various policies to ensure the proper management and sustainable use of its forest
resources. In addition to promoting high-performance forestry and reforestation, the government has en-
couraged the widespread use of Cross-Laminated Timber (CLT), with a new roadmap introduced in 2021.
The Clean Wood Act, scheduled for full implementation in 2025, will facilitate the distribution of legally
harvested timber while restricting the use of illegal timber.

To further expand wood utilization, especially in the non-residential sector, the visualization of environmen-
tal, economic, and social benefits is critical. In Japan’s precedent-based regulatory culture, the accumulation
and dissemination of case studies and empirical evidence will be essential to building societal trust in wood-
based construction.

4. Key Topics for Research Collaboration
Collaborative research on wood utilization is converging around several core themes (imager):
Sustainable Forest Management: Ensuring long-term regeneration and a stable supply of forest resources.

Supply Chain Optimization: Streamlining processes from harvesting and processing to distribution.

Enhanced Durability and CO2 Reduction: Improving product longevity and reducing emissions during trans-
port.

Integration of BIM/CAD/CAM: Promoting end-to-end digital coordination from design to construction.

Emerging research topics include the psychological and physiological effects of wooden interiors, circular
economy models for wood recycling and carbon accounting, and behavioral impacts of wood-based environ-
ments on older adults. These areas offer the potential to elevate environmental quality and promote social
inclusion through architectural design.
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5. Benefits and Societal Value of Wooden Spaces

Studies on the psychological and physiological effects of wood interiors indicate reductions in stress levels,
increased physical activity, and improved concentration compared to non-wooden environments. Among
older adults, increased engagement in desk-side activities has been observed, contributing to enhanced qual-
ity of life. Willingness-to-pay surveys (image2) reveal that users are prepared to pay an average premium of
¥325, and up to ¥500, for wooden environments, highlighting the perceived value and economic potential of
wood-based interiors.
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6. Commonalities and Future Outlook Between Finland and Japan

Both Finland and Japan, blessed with rich forest resources, have incorporated the advancement of wood
utilization and the promotion of the bioeconomy into their national strategies. There is growing societal
recognition of the environmental, health, and economic benefits of wood. Moving forward, international
research cooperation and technological collaboration between the two countries will be essential for con-
structing a more sustainable built environment. Initiatives that combine empirical research with practical
implementation are expected to play a pivotal role in realizing the forest bioeconomy.

Conclusion

The promotion of the forest bioeconomy represents a comprehensive strategy that transcends environmental
policy, encompassing architecture, regional industry, and health and welfare. By leveraging the multifaceted
value of wood, it is possible to make meaningful progress toward a more sustainable and inclusive society.
Based on the case studies and comparative analysis of Finland and Japan presented in this paper, it is evident
that deeper policy and technological engagement is imperative for the continued advancement of wood-based
development strategies.
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North Karelia Region’s Collaborations with
Nagano Prefecture, Ina City and Hokkaido in
the Innovative Forestry and Forest-based Industries

Markus Hirvonen | Region Mayor | Regional Council of North Karelia

I have travelled a lot in my life, but Japan is, and will continue to be, my favorite country.

Nowhere have I met such cheerful and friendly people as in Japan. I have been deeply impressed by the coun-
try. Cooperation between North Karelia and Japan is currently one of our most important priorities. We
have built a strong partnership with the Japanese, and this cooperation offers opportunities for both parties.

Our forests cover 90% of our territory and are of enormous importance — not only for the local environment,
but for society as a whole. In North Karelia, we use our forests responsibly and sustainably.

Although we cut 6.9 million cubic meters of wood per year, we do so sustainably and responsibly. This is
possible because we have the world’s best expertise in the use of forests. From the wood we get from the
forest, we make a lot of different products that add value: building materials, alternatives to plastic, pulp for
tissue papers and products that support the health and food industry.

North Karelia’s forest expertise consists of diverse forest utilisation and responsible forest management. We
do not only focus on securing wood production and jobs, but also preserving biodiversity in our region. In
this way, the significance of forests extends beyond wood production. The development of diverse livelihoods
from forests offers opportunities for local residents and businesses.

In addition, climate-smart forest management plays a key role in building a more sustainable and cli-
mate-friendly future. The growth rate of our forests is 9.87 million cubic meters per year, which means that
our forests are renewable faster than they are exploited. This is a matter of honour for us: We use less forest
than it grows.

Forests are also an important source of income and work for us, but their value goes much further. They
provide us with berries, mushrooms and other non-wood ingredients that enrich the local culture and culi-
nary tradition. Fishing, hunting and hiking are practised in our forests, all of which contribute to well-being.

North Karelia is known for the world’s best forest expertise. We have reason to be proud of the expertise and
skill that have been accumulated in our region over generations. Here, innovation and traditions in the forest
industry go hand in hand, and our expertise has gained international recognition.

I am really proud of the BIOSYS North Karelia International Growth Ecosystem team members and their
partners in Finland and Japan. I hope that through the collaborations with Nagano Prefecture, Ina City and
Hokkaido, we can together find new ways to use our forests sustainably, and that we continue to build strong
partnerships that will take us towards a better future. A warm welcome and thank you for sharing this jour-
ney with us.
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Nagano Prefecture and North Karelia

Hideki Momose | Assistant Director General | Forestry Department |
Nagano Prefectural Government

The connection between Finland and Nagano Prefecture began with an introduction from Austria, with
whom Nagano Prefecture has a memorandum of understanding. In particular, the North Karelia region of
Finland has established a highly competitive forestry and forest industry, characterized by advanced forest
management systems, a systematic education system, and the active use of ICT in forestry.

In Nagano Prefecture, to introduce the advanced forest industry technologies and business creation know-
how of Finland’s North Karelia region and accelerate sustainable and self-reliant regional development uti-
lizing local forest resources, we have had a memorandum of understanding with the North Karelia region of
Finland since 2019.

After the signing of the memorandum, due to the spread of the COVID-19 virus, exchanges did not progress
as smoothly as hoped. However, in 2023, the Director of the Forestry Department of Nagano Prefecture and
the Mayor of Ina City visited Finland and promoted exchanges through visits to various facilities.

In 2024, I had an online meeting with Region Mayor Mr. Hirvonen, and I introduced the “Kisodani and
Inadani Forest Valley” initiative, modeled after Forest Joensuu being developed in Nagano Prefecture, Ina
City, and other areas.

I hope that the exchanges between Finland and Japan, Hokkaido, Nagano Prefecture, and Ina City will deep-
en further.
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Ina City and North Karelia

Takashi Shirotori | Nagano Prefecture | Ina City Mayor

Ina City is located in the southern part of Nagano Prefecture, almost in the center of the Japan archipelago,
and is a city rich in nature embraced by the 3,000-meter-class Southern Alps and the Central Alps.

The population is about 65,000, and the city covers an area of about 668 square kilometers, and about 80%
of the area is forested.

In terms of industry, advanced processing technology industries such as electricity and machinery, as well as
health and longevity-related industries with food products, have developed, and a number of industrial parks
have been formed as bases for the manufacturing industry. In addition to rice cultivation using fertile land
and abundant and high-quality water, agriculture such as vegetables, fruit trees, and flowers is thriving.

In Ina City, as a leading regional city that supports Japan, with the goal of sustainable urban development
through self-sufficiency in food, water, and energy in the region, we are making unique efforts that other
municipalities do not have, for example:

+ To use new industrial technologies, such as considering the use of unmanned vertical take-off and land-
ing aircraft VTOLs

¢ The catchphrase “Let’s reduce CO 2 from Ina!!” to reduce carbon dioxide emissions

+ Through the “Ina City 50-Year Forest Vision”, to effectively utilize blessed forest resources, promoting
forest circulation and lead to regional development

In February 2024, we had the opportunity to meet with Ambassador Tanja Jaaskeldinen and receive advice
on strengthening cooperation.

In May 2025, a delegation of representatives from the Ina City administration, education, and business sec-
tors visited North Karelia and exchanged views on forest bioeconomy, energy, and education. Furthermore,
through activities such as observing elementary school classrooms in forests, walking through wooden archi-
tecture, visiting venture companies that generate innovation, and experiencing Finnish culture through a
sauna, we were able to gain many insights and discoveries. We will share these achievements with our citizens
and utilize them in creating new community development initiatives.

In August of this year, Ina City adopted “Ina City: Living with the Forest” as its brand slogan. This phrase
embodies Ina’s aspirations for the future: living, learning, and working together with the forest. We will fur-
ther deepen this philosophy through our exchange with North Karelia.

We sincerely hope that the bonds between North Karelia, Nagano Prefecture, and Ina City will be further
strengthened in the future, leading to the sustainable development of each region.
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Hokkaido and North Karelia

Hidenori Okajima | Director General | Fisheries and Forestry Department |
Hokkaido Government

Hokkaido and Finland share many similarities in climate and topography, and we have been collaborating
with the North Karelia region, especially in the forestry sector, through initiatives such as developing human
resources at educational institutions and holding “Finland Week” in Hokkaido in 2022.

Regarding human resource development, the Hokkaido College of Northern Forestry, commonly known as
“Kitamori College” has been collaborating with the North Karelia Municipal Education and Training Con-
sortium Riveria, Valtimo Campus, a forestry vocational training school. When Kitamori College opened in
April 2020, we signed a Memorandum of Understanding.

Based on this memorandum, Kitamori College incorporates efficient training using simulators for forestry
machinery and classes utilizing ICT, and conducts annual on-site training in Valtimo, Finland, working to
cultivate human resources to support Hokkaido’s forestry and timber industry.

In October 2025, Mr. Esa Karvinen, principal of the North Karelia Municipal Education and Training Con-
sortium Riveria, visited Japan to renew the Memorandum of Understanding, adding a new item regarding
sharing the achievements obtained from the education at Kitamori College with North Karelia, thus deepen-
ing the existing collaboration.

Furthermore, in terms of technology, in August 2024, a delegation from Hokkaido visited North Karelia and
others in Finland and exchanged opinions with machinery manufacturers and others regarding “production
and distribution using digital data utilizing ICT harvesters,” gaining valuable insights. In November 2024,
an event focusing on timber supply chains was held in Hokkaido, with presentations from both Hokkaido
and North Karelia.

Taking these events as opportunities, we are receiving cooperation from Finnish machinery manufacturers
and researchers regarding initiatives such as the construction of ICT-based supply chains in Hokkaido’s for-
estry sector.

We believe that it is important to continue contributing to the sustainable development of the forest-related
industries in both regions through such educational and private-sector exchanges, and we ask for your con-
tinued support and cooperation.
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The Role and Tools of the Regional Council in
Supporting R&D and Innovation Cooperationin
North Karelia

Timo Leinonen | Project Manager | Regional Council of North Karelia |
timo.leinonen@pohjois-karjala.fi

What does the Regional Council of North Karelia do?

The Regional Council of North Karelia (Council) is a politically guided municipal coalition focused on the
development and oversight of interests in the region. The Council aims to make North Karelia an even better
place to live, study, work, and conduct business.

The members of the Regional Council consist of all 13 municipalities in North Karelia. Decision-making is
founded on regional democracy. The principal decision-making body of regional administration is the Re-
gional Council Assembly, which is elected every four years following the municipal elections. Executive
functions are performed by the Administrative Board, elected by the Assembly. The work at the office of the
Regional Council of North Karelia is overseen by Region Mayor Markus Hirvonen, who is supported by a
staff of approximately 45 individuals.

The Regional Council’s main operational tasks are the development of the region, land use planning, promo-
tion of the region’s interests and EU funding management. The work of the Council is intersectoral; it coop-
erates between different administrative sectors, organisations, business life and inhabitants. The Council is a
cooperation leader responsible for the development of North Karelia. Key tools in regional development are
the regional plan for 2040, the regional strategic program 2025 and the strategies of the various sectors pre-
pared together with the actors.

The Council promotes the region’s interests and positive development to make North Karelia an even better
place to live, study, work, and conduct business. Its task is to influence decisions made at the level of the
Government, Parliament, and the European Union.

The Council manages EU financial instruments, including the European Regional Development Fund and the
Just Transition Fund. It also administers national grants and the North Karelia Future Fund, which compris-
es funds from the municipalities. The Council is also responsible for the region’s international activities
within its domains of expertise.

POKAT 2025 - Regional Strategic Programme of North Karelia 2022-2025

The regional strategic programme (POKAT 2025) contains development goals based on the region’s poten-
tial, needs, and special features, as well as a description of the key measures for achieving these goals. It has
been drawn up with regional stakeholders and aims to promote residents’ well-being and businesses’ compet-
itiveness in North Karelia.

The themes of the POKAT 2025 regional strategic programme were derived from the national decision on
regional development and the North Karelia 2040 strategy (Figure 1).
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Figure 1. The themes of the Pokat 2025 Strategic Programme.

The 13 sectoral working groups covering various sectors, including forest bioeconomy, climate and energy,
culture, transport, education, and internationalisation, are vital implementation tools of the Strategic Pro-
gramme. Each working group represents the best available expertise from all parts of the region, including
business, research and education organisations, the public sector, and associations.

The working group on forest bioeconomy represents organisations such as the Natural Resources Institute
Finland (Luke), the Finnish Forest Centre (responsible for enforcing forest legislation, advising forest own-
ers, collecting and sharing data, among other tasks), the University of Eastern Finland (UEF), Karelia Univer-
sity of Applied Sciences, Riveria Vocational Education & Training, the Finnish Environment Institute (SYKE),
regional business development organisations like Business Joensuu, and representatives of the region’s mu-
nicipalities.

All working groups function under the guidance of the Council. Their role is to promote, guide, and monitor
the implementation of development goals within their field while also fostering stakeholder cooperation and
networking. They identify development needs and challenges and seek to influence them, for instance,
through lobbying.

North Karelia Forest Bioeconomy Sector

The City of Joensuu is home to a globally unique, networked forestry hub, where all levels of forestry edu-
cation, world-class companies, and top-level research meet. We use the brand “Forest Joensuu” for this
unique innovation ecosystem.

The forest bioeconomy sector is the cornerstone of North Karelia’s economic life. More than 6oo companies
operate in this field, employing over 6,000 individuals (Figure 2).

In North Karelia, there are approximately 600 leading experts in forest bioeconomy, primarily within the
region’s educational and research organisations.

This remarkable success story has not occurred by chance but is the result of nearly 40 years of sustained ef-
fort. It is no coincidence that the forest bioeconomy accounts for around one-third of the region’s total turn-
over and one-tenth of the workforce.
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Figure 2. Forest resources and world-class expertise in North Karelia.

Methods in Supporting R&D and Innovation Collaboration: Forest Bioeconomy

Firstly, programme work is one of the Regional Council’s primary tools for fostering R&D&I cooperation.
In these programmes and strategies, developed under the Council’s leadership, objectives and collaborative
activities are defined and implemented alongside various regional stakeholders.

Examples of regional programmes and strategies include the North Karelia Climate and Energy Programme
2030, the Roadmap Towards Oil-Free and Low Carbon North Karelia by 2040, and the Strategy for Smart
Specialisation in North Karelia. The Council also contributes to preparing the North Karelia Regional For-
estry Programme under the leadership of the Finnish Forest Centre.

Secondly, the Regional Council allocates funding for R&D&I activities in the forest bioeconomy. Since the
implementation of the current Regional Strategic Programme of North Karelia (from January 2022 to Octo-
ber 2024) commenced, 44 development projects supporting the forest bioeconomy have received funding
with a total budget of 3 5 million euros. Ninety-nine percent of the funding originated from European Union
sources, with eighty-five percent from the Horizon Europe RDI programme.

Thirdly, the Council supports regional RDI cooperation by engaging in various networks and projects. One
of these is the Network of European Regions for Innovation in Agriculture, Food and Forestry (ERIAFF).
This informal association of regional authorities promotes European policies in these fields and develops
interregional innovation projects. The second is the East & North Finland Forest Group. The group’s role is
to convey the region’s message to the European Union regarding issues related to the use and management of
forests.

Furthermore, the Regional Council participates in international projects as the regional authority, often with
our research and development organisations. Notable ongoing projects include the International Growth
Ecosystem of North Karelia Forest Bioeconomy and Unique Food — BIOSYS JAPAN (https://pohjois-karjala.
fi/BIOSYS-north-karelia-international-growth-ecosystem/) and the EXPRESS project — European Regions
Promoting Renewable Energy Self-Sufficiency (https://www.interregeurope.eu/express).
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Initiatives of Kiso Valley and Ina Valley
“Forest Valley”

Noboru Chishiro | Director | Local Timber Utilization Division | Forestry Department |
Nagano Prefectural Government | ringyo@pref.nagano.lg.jp

Introduction of Nagano Prefecture

Nagano Prefecture is located in almost the center of Japan, with an area of 1.36 million kmz, and is sur-
rounded by mountains of 3,000 meters. With large elevation differences and a long distance from north to
south, the prefecture has a rich diversity of climates and natural environments. Forests, which cover 80% of
the prefecture’s land, nurture clean water and air as well as rich forest resources and ecosystems.

In the southern part of the prefecture, the Kiso and Tenryu rivers, which flow through the center of Japan,
have their sources on either side of the Central Alps and the basins are called the Kiso Valley and the Ina
Valley, respectively.

The Kiso Valley has a long history of forestry dating back more than 400 years, and the people who live there
have made the most of the forests and lived in harmony with the trees. Kiso Hinoki cypresses, which have
grown there since ancient times, also form one of Japan’s three most beautiful forests and are used in the
construction of shrines and temples, continuing to support Japan’s traditional culture as a high-quality build-

ing material.

In the Ina Valley, the rich natural environment is a symbol of the prefecture and the traditional practices of
mountain village life has been passed down through generations. This area, centered around the Faculty of
Agriculture at Shinshu University, attracts many people who come to learn about forests. It is a vibrant hub
for learning and exchange, with forests as its stage. In recent years, new values have been created through the
wisdom and ingenuity of utilizing the forests and trees.

Related Organizations Established in the Kiso Valley and the Ina Valley

The history and life of the trees and forests which have been long protected in this region also led to the es-
tablishment of many educational institutions and research laboratories. Within an hour’s travel time are
Shinshu University, the prefectural College of Forestry (the first such college managed by a prefecture), Kiso
Seiho High School (one of Japan’s oldest vocational forestry high schools). Other nearby institutions are
Agematsu Vocational Training School (woodworking), inadani sees incubation center in Ina City, and Naga-
no prefecture Forestry comprehensive Research Center.

From children to adults, people can choose to study according to their stage and career. Knowledge in relat-
ed fields is accumulated mainly at universities and research institutions, making this region the leading
“knowledge hub” in Japan, with a well-established knowledge and technological foundation for creating a
rich society that makes use of trees and forests.

In addition, the Nagano Prefecture Station of the next-generation high-speed railway, the Linear Chuo Shink-
ansen, is scheduled to be located in the Ina Valley, and once the station opens, there are high hopes for an
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increase in the associated population due to increased population mobility and interaction.

Initiatives of Kiso Valley and Ina Valley “Forest Valley”, hereinafter referred to as Forest Valley, which aim
to develop human resources and create innovation related to trees and forests by maximizing the character-
istics of the region, have begun this year.

Forest Valley

Since ancient times, our country has enjoyed the blessings of nature, living in and alongside forests. Howev-
er, Japan’s rapid postwar economic growth, unmatched globally, led to a shift in fuel sources from wood to
fossil fuels, and the pursuit of convenience completely transformed lifestyles.

The Forest Valley concept aims to regenerate the relationship between the people and forests, specifically the
long-standing connection between trees, forest management, and local livelihoods. It is inspired by Forest
Joensuu, located in the European Forest Capital Joensuu, a city renowned for its concentration of industrial,
governmental, and academic institutions related to forest and forestry.

Forest Valley’s Philosophy
Forest Valley aims to develop concrete projects that contribute to the realization of our vision for the region.

Our vision is as follows:
1.To become a base for learning about trees and forests and developing forestry professionals.
2.To foster innovation that utilizes forest resources.
3.To establish these initiatives as regional brands, generating domestic and international exchange.

To this end, we will provide higher quality learning opportunities by effectively utilizing the knowledge ac-
cumulated in related institutions and the region, while working to develop human resources and create inno-
vation through support for a variety of businesses that utilize the knowledge. We named these initiatives
Forest Valley as they take place in the forests of the two valleys, the Kiso Valley and the Ina Valley.

Establishment of Promotion System and Kickoff Event

As a promotional system for advancing these initiatives, Kiso Valley and Ina Valley “Forest Valley” Manage-
ment Council, made up of relevant organizations, was established in August last year, creating a system for
strengthening collaboration and supporting projects.

Additionally, a committee of experts will be established to utilize the perspectives of the private sector, with
the aim of realizing the vision through collaboration between industry, government and academia.

To coincide with the launch of the management council, a kickoff event was held in the Kiso Valley and the
Ina Valley to build momentum, and participatory events related to trees and forests are being developed.

For example, we held several events, including: the Shinshu University Human Resources Training Course,
where the students collaborate with local groups to explore the future of forests; the Regional Revitalization
Cooperators Exchange Meeting, bringing together regional revitalization volunteers from various fields to
discuss local revitalization; the Purely Domestic Menma Summit, seeking solutions for cultivating domestic
menma (bamboo shoots) to manage abandoned bamboo forests; and the Nagano Felling Championship, the
first felling competition in the prefecture, promoting forestry awareness and safe work techniques.

Project Development
With regard to specific future projects, in the initial stages we would like to start with small but diverse proj-
ects. Here are some examples of potential projects.
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As for human resource development, we are considering several projects. One project would create opportu-
nities for working adults to re-learn, utilizing the knowledge and educational materials of related organiza-
tions. Another project, as mentioned earlier, would promote understanding of forestry and improve safety
work techniques. A third project aims to improve the quality of learning through collaboration such as stu-
dent exchange, joint classes and credit transfer. Finally, a project would leverage the region’s rich cultural
heritage to teach about the life and wisdom of trees and forests, along with knowledge and skills related to

forests and forestry.

As for innovation creation, we are considering several projects. One project will link cutting-edge technolo-
gies such as digital forest information and smart forestry to labor-saving and improved productivity. Anoth-
er project aims to provide guide services for foreign tourists about the utilization of forest space in response
to inbound demand. A third project would create forest ventures that utilize forest space in a variety of fields
and generate income and employment opportunities in mountain villages. Finally, a project would connect
forest owners with those seeking to utilize forests, providing a daily life where people can freely use forests

on a rental basis.

Summary

We would like to continue these projects and develop this region into a place where people from inside and
outside the region who want to learn about trees and forests and those who aim to start a business can visit.
These people can experience both learning about and living alongside trees and forests, generating both do-

mestic and international exchange.
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INADANI SEES Ina City Industry-Academia-
Government Collaboration Base Facility Initiatives

Tateshi Sakai | Chief | 50-year Forest Promotion Section | Agriculture and Forestry Department |
Ina City, Nagano Prefecture | 50ms@inacity.jp

For Establishing “inadani sees”

This article presents the initiatives of inadani sees, the Ina City Industry-Academia-Government Collabora-
tion Base Facility, which opened in 2023.

The facility was established under the inspiration of Finnish initiatives. The Ina City delegation visited Busi-
ness Joensuu during a study trip to Finland in 2022, where they observed the facility and its operation, which
has a track record of more than 30 years as the only science park in the EU specialising in the forest sector,
and this project was initiated with the hope of introducing similar facilities and mechanisms in Ina City.

Planning for construction and operation began in 2022. A council consisting of universities, private compa-
nies and the government was set up as the operating organisation for the facility. Visits were made to nation-
al and international incubation facilities, including Business Joensuu. In addition, the project provided sup-
port to local businesses, promoted the project and established a relationship with the local community.

Start of Operation

The facility was fully opened and began operations in May 2023. The official name was the Ina City Indus-
try-Academia-Government Collaboration Base Facility, nicknamed inadani sees.

It aims to be a base where diverse human resources can gather and innovate in agriculture and forestry to
make people in the region happy. The ultimate goal is to ‘firmly establish an agriculture and forestry industry
that makes use of Inadani’s local resources and become a region that supports Japan’. The facility was built
at a total cost of approximately 8oo million yen. The facility makes extensive use of local timber and utilises
wood biomass by introducing pellet boilers and pellet stoves for heating and cooling.

The ground floor consists mainly of communal facilities such as a hall and meeting rooms, while the second
floor is mainly used as rental offices. As well as being used by the local community, the community facilities
are also used as a venue for events organised by staff. The aim is to promote the use of the facilities and create
opportunities for links between people and businesses in and around the city. As of January 2025, the rental
office on the second floor was fully occupied by seven groups of companies and university-related organisa-
tions. The initiatives of the tenant organisations range from smart forestry and wood processing to the devel-
opment of pellet boilers and craft beer. Hopefully, future collaborations within the facility will also emerge.

Initiatives and Future of inadani sees

The management of the facilities is outsourced to a private company. Staff with diverse experience and plan-
ning skills manage the facilities and organise various events. The management concept is to ‘give shape to
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plans’ and the facility is run to create links between people, between agriculture and forestry and other in-
dustries, and to make the facility more familiar to local people.

The projects include a wide range of events to create opportunities for first-time visitors to come to the facil-
ity, events to create connections between people and between people and businesses, and events to connect
Ina City with professionals from outside the city. In November 2024, an event was held to learn about forest
and livelihoods work, inviting seven organisations involved in ‘forests and livelihoods’ in Inadani. More than
70 people attended, including students.

In addition to events, they also support projects run by companies and organisations. The Ina Valley Forest
College project is one such example. Under the concept of “Creating oo Forestry Jobs”, a human resource
development programme is being implemented from a non-traditional perspective. Two courses were held in
2024. One is the “Working in the Forest Course’, which focuses mainly on forestry experience and aims to
consider the possibilities of the forest.

The other is the ‘Planning in the Forest Course’, which takes ‘food’ as its starting point and aims to consider
the connection with forests while listening to lecturers talk about developing products using forest materials.
Inadani is one of the main centres of the Kiso and Ina Forest Valleys. Therefore, we would like not only to
continue the initiatives of the past, but also to promote various initiatives in the future in connections beyond

the region around Ina City.

Note: The content of this article has been used in previous Ina City publications and reports.
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Wood Utilization and Construction—
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Abstract: This article explores the mutual interests, development areas, and networking opportunities be-
tween Finland and Japan in the field of wood utilization and wood-based construction. It highlights the state-
of-the-art practices, strategic programs, and collaborative efforts aimed at advancing forest bioeconomy and
climate-intelligent digital solutions for a green transition.

Keywords: Wood Utilization, Wood Construction, Timber Supply Chain, Forest Resources, Wood Flows,
Digitalization, Sustainable Forest Management, Bioeconomy, Forest Bioeconomy

1. Introduction

The BIOSYS Japan Ecosystem represents a significant effort to foster collaboration between Finland and Ja-
pan in the fields of wood utilization and construction. This initiative aims to build long-lasting relationships
and close region-to-region collaborations, particularly between North Karelia in Finland and various regions
in Japan, such as Hokkaido and Nagano Prefectures. By bringing together regional and national stakehold-
ers, including companies, researchers, and innovators, the BIOSYS Japan Ecosystem initiative seeks to sup-
port the international growth of its partners and address global challenges through local implementation.
During the BIOSYS project, the concept of internationalization and collaboration was preliminary launched
also towards the Republic of Korea, concentrating on Gangwon-do region.

Wood utilization as well as wood-based construction are critical components of the forest bioeconomy, play-
ing a vital role in promoting sustainable use of natural resources, development of added value in biobased
industries and mitigating climate change. Both Finland and Japan have rich traditions, complementary exper-
tise, strong academic background and advanced technologies in wood industry and small-house construction
from wood, and growing orientation towards high-rise building and public construction solutions from
wood in its different forms and hybrid materials of wood, concrete, steel and glass. The past, presence and
potential future in this field make the countries ideal partners for collaboration in many respects. The BIO-
SYS initiative focuses on leveraging these strengths to develop and co-create deep partnerships, research and
development initiatives and company collaboration around innovative solutions that enhance the sustain-
ability, efficiency, and resilience of wood-based construction.

The collaboration between Finland and Japan is driven by mutual interests in several key areas, including
industrialized wood construction practices, engineered and modified wood products, fire and seismic protec-
tion of wooden buildings, material and energy efficiency, and health and well-being in wooden buildings. By
sharing knowledge and expertise, both countries aim to advance their forest bioeconomy value-chain and
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enterprise networks, respective wood industries and wood construction industries and contribute to global
challenges and opportunities within bioeconomy sector.

This article explores the themes and subjects of mutual interest for research and development, the pathways
for commercial and trade collaboration, and the state-of-the-art practices in wood utilization and construc-
tion. It also explores the strategic wood-related programs in both countries and the opportunities for net-
working and collaboration. Through this comprehensive overview, we aim to demonstrate the significant
potential and share gained insights for collaboration opportunities between Finland and Japan and the ben-
efits of leveraging their combined expertise in wood utilization and construction.

2.Facts and Statistics on Wood Utilization in Finland and Japan

Wood utilization plays a crucial role in the economies and sustainable development strategies of both Finland
and Japan. This chapter provides a comparative analysis of key statistics and facts related to wood utilization
in these two countries, highlighting their respective strengths and areas of focus.

Forest bioeconomy Facts - Comparative Analysis between Finland and Japan
Finland

* Forest Area: Finland’s forest area is 26.2 million hectares, covering 86% of the land area. Of the total
forest area, 23 million hectares are in wood production.

* Roundwood Stock: Finland has a significant roundwood stock of 2,550 million cubic meters (Mm?3),
with softwoods (pine, spruce) accounting for 2,046 Mm?3 and hardwoods for 504 Mm?3 (of which ~80%
birch).

 Annual Growth: The annual growth rate of Finland’s forests is 103.6 Mm?3/year, with softwoods contrib-
uting 80.5 Mm?3/year and hardwoods 23.1 Mm3/year.

» Maximum Sustainable Harvest (2019-2028): The maximum sustainable harvest of stem wood is 79.8
Mm3/year, including logs, pulpwood, and energy wood. This would bring 6.9. Mm3 of crown mass and
3.1 Mmj3 of stump and root wood per year for potential use as bioenergy or biorefining, as well.

+ Total Drain and Stem Wood Harvest (2024): The total drain on forest resources was 89.8 Mm?3/year,
with a stem wood harvest of 73.7 Mm?3/year.

+ Use of Industrial Wood (2024): Finland utilized 62.7 Mm?3/year of industrial roundwood, including logs
and pulpwood, and 8.7 Mm3 of wood chips from mechanical wood industries.

* Use of Energy Wood (2024): The use of energy wood totaled 28.5 Mm3: 10.5 m3 of forest chips, 6.5
Mm3 of firewood for households, To.1 Mm3 of industrial side streams, 1.1. Mm3 of recycled wood, 0.3
Mmj of pellets and briquets.

Japan (2022)

« Forest Area: Japan’s forest area is approximately 25 million hectares, covering around two-thirds of the
land area. About 40% of the area are planted forests.

« Roundwood Stock: Japan has a roundwood stock of 5.6 million cubic meters (Mm3).

* Roundwood production (domestic harvest): Japan’s roundwood production was 22.1 Mm3(softwoods
20.4 — sugi 13.3, hardwoods 1.7)

» Demand of wood: Japan’s demand of wood totaled 85.1 Mm3: domestic industrial roundwood 27.7,
imported industrial roundwood 39.7, fuelwood 17.4 (covering wood chips, charcoal and firewood),
wood for mushroom production o.2, domestic industrial forest residue for pulp and chips 0.0094. Of
the demand, chips and pulpwood, and saw logs accounted for 29.5 and 26.3 Mm3, respectively, ply-
wood logs for 9.8 Mm3 and other uses for 1.9 Mm3. The supply from imported wood focuses on chips
and pulpwood (25.0 Mmj3), and on saw and plywood logs (13.3 and 4.9 Mm3) but also fuelwood 7.1
Mm3), solely for large forest industries.



Wood Utilization and Construction - Mutual Interests, Development Areas and Networking between Finland and Japan 41

» Domestic consumption and export: Japan’s demand of wood is allocated almost solely to domestic con-
sumption. Volume of export totaled to 3.1 Mmj3 (roundwood 1.3, pulpwood and chips 1.2). However,
boosting exports of forest products are activated, for example heat-treated timber and wooden window
products.

+ Use of Energy Wood: Japan’s fuelwood consumption including wood chips, wood pellets, firewood, and
charcoal increased to 17.39 Mm3. The use of energy wood totaled 28.5 Mm3.

Comparative Remarks

* Forest Resources: Finland and Japan have almost similar forest area, Japan has a bigger roundwood
stock and a high annual growth rate but Finland has a much higher exploitation rate and productivity.
Both countries focus on sustainable and transparent harvesting practices, and much of the forest area is
managed to meet industrial wood demand and support local economies.

Industrial Wood Use: Finland’s industrial wood usage for wood products, pulp, paper and paperboard
is very intensive, almost all wood being of domestic origin and bioenergy from forests (small wood,
forest residues) and side streams of forest industries (bark, saw dust, other residues) having a significant
role in the supply of heat and electricity. Japan’s industrial wood demand is high, with a large import of
wood and primary products, and highlights the importance of efficient wood utilization practices.

» Wood Product Industries: Finland’s diverse wood product industries contribute significantly to its GDP,
supported by strategic programs for competitiveness and innovation. Japan focuses on producing
high-quality wood products for domestic use and export, investing in advanced technologies and sus-
tainability. The added value amount of the industry started to increase after the closure of the global
financial crisis of 2007, except for the years of COVID-19 pandemic period, reaching the value of 1,049
billion yen (~6 billion euros) in 2021. During the same year, the gross value of the wood products indus-
tries” production was around 9 billion euros in Finland, decreasing to 7 billion euros in 2023 because of
the general economic downturn in the country.

Sustainability and Innovation: Finland’s strategic programs focus on climate change mitigation, carbon
neutrality and green transition, also through sustainable use of forest resources, smart digital forestry,
climate wise wood construction, and relevant innovation programs. Japan’s initiatives aim for carbon
neutrality and resource efficiency, exploring new applications for wood in construction and energy gen-
eration. In both countries, the programs and initiatives for development are pursued both at the nation-
al level and in the regions or provinces where forest sector is important for the economy.

3. State-of-the-Art Analysis: Themes and Subjects of Mutual Interest

The collaboration between Finland and Japan in wood utilization and construction focuses on identifying
key themes and subjects of mutual interest and finding incentives for RDI collaboration and potential busi-
ness networking. The state-of-the-art analysis highlights the current practices and innovations in both coun-
tries. Main areas of focus in wood-based construction include:

» Comparative Analysis: Examining the differences and similarities in residential and public building prac-
tices between the two countries

« Sustainable, climate smart building and architecture in cities: high rise building, small house building -
also: renovation and supplementary building

* Industrialized Wood Construction Practices: Emphasis on residential houses and public buildings, with
references to the manufacture of prefabricated small houses

« Fire and Seismic Protection: Ensuring the safety and quality of wooden buildings through advanced
protection measures and practices

« Energy Efficiency and Generation: Enhancing the energy efficiency of buildings of different sizes and
uses, including GIS monitoring and analysis, as well as planning for heating, cooling, electricity genera-
tion, and storage

 Health and Well-being: Promoting the use of wood-based and bio-hybrid products to improve health
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and well-being in buildings and spaces for leisure

* Aesthetics and safety: Assessing the role and promoting the benefits of visual and safety characteristics
of wood-based products in buildings and indoor spaces

+ Cost Competitiveness: Evaluating the cost competitiveness and promoting the use of wood in building
multi-store houses

* Forest — wood — industry — construction value networks and supply chains

* Education and sharing knowledge and skills toward sustainable wood utilization and construction

The material related themes are also of importance for RDI and promotion in both countries. Some of them

are listed as follows:

+ Engineered and Modified Wood Products: Development of solid wood combinations (CLT, LVL, glulam,
panels), bio-based composites, glues, and coatings, as well as biohybrid products from other natural
materials.

* Drying and modification: Enhancing and securing long-term durability and developing bio-based protec-
tion methods for wood and wood-based products

+ Jointing Technology: Exploring the automatization of Japanese jointing technology for wooden houses
and its applications in Finland.

« Utilization and Promotion of Local Wood Species: Promoting the use of local domestic wood species and
benchmarking their performance against other materials.

» Forest and wood industry side streams utilization: Developing alternative sustainable uses as competitive
industrial materials or advanced bioenergy products

« Life cycle analysis (LCA) and Environmental product declarations (EPD): Developing methodologies
and utilization as promotion tools

+ Overall wood utilization options in the turbulent global trade and political context: Developing scenar-
ios and alternative solutions in a medium and long perspective

4. Pathways for Commercial and Trade Collaboration

To enhance commercial and trade collaboration, the BIOSYS initiative aims to establish strong connections

between regional administration bodies, R&D actors, and industry organizations. In the context of wood

utilization and construction, this emphasizes:

+ Enhancing Mutual Business Opportunities: Initiating and facilitating Business and RDI-based commer-
cial opportunities between Finland and Japan by leveraging mutual interests and strengths. The actions
are discussed and executed at the levels of regional development bodies and industry federations/associ-
ations, and finally between industry companies (BtoB), with a support of R&D institutions in both
countries.

Building Networks: Creating pathways for collaboration that involve key stakeholders from both coun-
tries, including research and development institutions, government entities and commercial partners.
Establishing connections between regional administration bodies, R&D actors, and industry organiza-
tions

5. Strategic Wood-Related Programs

Several strategic programs in Finland and Japan support the advancement of wood utilization and construc-

tion. In Finland, these include, for example:

« Finland’s Wood Building Programme 2016-2023: Aimed at promoting and developing the skills base to
take wood construction to an internationally competitive level.
* Wood Product Industries Research Agenda 2025-2035: Focused on added value rising, process develop-
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ment, material technology, and business renewal.

+ National Energy and Climate Strategy towards 2030: Outlining Finland’s commitments to energy and
climate goals.

» Strategic Green Deal Commitments and Circular Economy Green Deal Supplements: Supporting sustain-
able practices and circular economy initiatives

6. Networking and Collaboration

The BIOSYS initiative involves a wide range of participants and network members in wood utilization and
construction from both Finland and Japan, and recent contacts from the Republic of Korea. Key participants
who participated in the state-of-art discussions, added with other collaborators for sharing knowledge and
good practices include:

« Finland: Natural Resources Institute Finland (LUKE), University of Eastern Finland (UEF), University of
Helsinki, Karelia University of Applied Sciences; Business Joensuu Ltd., Development Lieksa Ltd. (LieKe)

* Japan: Nihon Fukushi University, Hokkaido University, Akita Prefectural University, Forestry and For-
est Products Research Institute (FFPRI); Shinshu University, University of Miyazaki, Kobe University,
Chiba University, Japan Woody Bioenergy Association; various regional research and administrative
organizations and wood product companies in the prefectures of Hokkaido, Nagano and Akita

 Republic of Korea: National Institute of Forest Science (NiFoS), Seoul National University, Kangwon
National University (KNU), Korea Rural Economic Institute (KREI), Korea Forest Manager Association
(KFMA), Gangwon-do region.

Opportunities for expanding the network and enhancing collaboration are continuously explored to inte-
grate more participants and foster deeper connections between the countries and focus regions.

1. Future Perspectives

The future of wood utilization and construction collaboration between Finland and Japan looks promising,
with several potential areas for further research and development, for example:

+ Innovative Building Materials: Continued development of engineered and modified wood products, and
benchmarking raw material basis for products with various requirements.

» Sustainable Practices: Enhancing long-life, sustainable and climate-smart building and architecture solu-
tions in urban and rural settings.

 Advanced Technologies: Leveraging digital solutions and automation in wood construction processes.

+ Health and Well-being: Further exploring the human health and well-being benefits of wood-based and
bio-hybrid products in building environments and spaces for leisure.

8.Conclusion

Collaboration and networking between Finland and Japan in wood utilization and construction can offer
significant opportunities for mutual growth, development, sharing knowledge as well as adopting and fitting
good practices to each country. By leveraging their respective strengths and focusing on parallel goals, both
countries can advance their forest bioeconomy and contribute to a green transition and climate change mit-
igation. Continued collaboration and networking are essential to achieve these objectives and address global
challenges through innovative and sustainable solutions.
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1. Introduction

This section provides a summary of the presentations on the general overview of the timber supply chain in
Finland. The timber supply chain in Finland and the forest sector in general is a critical component of the
National bioeconomy, contributing significantly to economic and sustainable use of natural resources. The
insights presented are based on two workshops, the first held at Inadani Sees, Nagano Prefecture, Japan on
November 13, 2024, and the second workshop on “Wood Supply Chain Management and Wood Utiliza-
tion” at Sapporo, Hokkaido Prefecture, Japan, on 15 November 2024.

2. Introduction to Forest Resources in Finland

Finland’s total land area is 30.4 million hectares, with forests covering a substantial 26.2 million hectares,
which accounts for 86% of the land area. The ownership of these forests is diverse, with private individuals
owning 60%, companies 8%, the state 26 %, and others 6%. The annual growth of Finnish forests amount
to 103 million cubic meters (Mm?3), equal to approximately 4.6 m3/ha.

3. Wood Flows and Utilization in 2022

Finland’s forests exhibit annual growth amounting to 103.6 million cubic meters (Mm3), the total drain of
stemwood was 89.5 Mm?3/year in 2022. The harvested wood was primarily used for industrial purposes with
a domestic consumption of roundwood of 78.6 Mm3. It should be noted that the exports of products from
the wood products-, and pulp and paper industry play an important role in Finland.

4. Strategic Initiatives and Digitalization

Finland’s actions are also based on the National Forest Strategy 2035 that aims to promote forest growth,
biodiversity, and the competitiveness of the forest sector. The digitalization in the forest value chain based on
Industry 4.0 approaches is already widely taken into action in Finland. Digital tools are used for systematic
data collection, forest management, planning, harvesting, raw material management, transport, logistics, and
wood processing. Data is typically effectively shared between actors along the value chain and support the
decision-making progress at individual steps along the process.
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5.Future Trends

Increased Digitalization and Automation: the adoption of digital tools and automation technologies will
continue to enhance the efficiency and also the accuracy of forest data.

Enhanced Cooperation and Global Partnerships: international collaboration and partnerships between busi-
ness, research and education will be crucial for addressing global challenges and promoting sustainable forest
management practices

6. Conclusion

The timber supply chain in Finland is well established and important part of the National bioeconomy. Sus-
tainable forest management practices are implemented providing sustainably sourced raw materials to the
forest (products) industry. In the future, strategic initiatives and digitalization efforts play a crucial role in
enhancing the efficiency and sustainability of these supply chains and transforming forest bioeconomy value
chains. Continued cooperation and integration among stakeholders are essential for addressing future chal-
lenges and promoting the bioeconomy.

Reference:

R. Prinz. 2024. General overview of the timber supply chain in Finland. 13 November 2024, Inadani Sees,
Nagano Prefecture, Japan, and 15 November 2024, workshop “Wood Supply Chain Management and Wood
Utilization”, Sapporo, Hokkaido Prefecture, Japan.
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The agenda of a transition to a circular forest-based bioeconomy has been recognised (Hetemaki 2017). This
means moving away from linear value creation processes to circular ones where forest resources are recycled
and reused while maintaining the viability of forest ecosystems and related ecosystem services. Hence, new
innovations are needed to meet this agenda and to make it reality. Forest-based resources provide possibili-
ties to climate change mitigation and substitution of fossil-based materials with renewable and circular alter-
natives. However, the increasing utilisation of forests is not self-evidently sustainable and can lead to envi-
ronmental degradation and social conflicts. So far innovations in the forest-based sector have been
incremental and based on process innovations for cost-reduction (Weiss et al. 2020). Hence, new innovations
should be focused to high-value services and products that have been sourced from sustainably managed
forests and transparent value chains.

So far research on forest-based innovations has related to agroforestry, bioenergy, multi-functional forestry
and non-timber forest products (NTFPs) (Weiss et al. 2020). New topics have emerged from wood construc-
tion, bioeconomy and social innovation (ibid.). How new innovations could be developed through collabo-
ration is gaining interest both from research and practical point of views. Especially innovation ecosystems
have emerged as an interesting potential way of collaborating. There are several successful cases of such from
all over the world, e.g., one of the most famous ones, Silicon Valley. Innovation ecosystems are typically
considered as cooperation between research and industry through which new innovations can emerge. Inno-
vation ecosystem enables value co-creation between different actors, namely related to research, education
and industry. This means moving away from linear value creation to value co-creation between various ac-
tors which benefits all actors involved in their own field.

So far there are many initiatives to boost innovations and related collaboration in Finland. One of them is
Forest Joensuu in the North Karelia Region. The main aim of the ecosystem is to exchange knowledge be-
tween the bioeconomy research, networks and businesses. Its main activities related to developing joint re-
search, development and innovation (RDI) projects, piloting technologies for combatting climate change,
forest fires and loss of biodiversity, attracting value-added wood and non-wood products entrepreneurship
in the region and enhance industrial investments to the Greater Joensuu area. Hence, Forest Joensuu acts as
a platform for region-to-region co-innovation. Forest Joensuu consists of actors representing research, devel-
opment and education. Simultaneously, there are multiple world-leading forest-based businesses located in
the North Karelia area. Forest Joensuu aims to find relevant regions to share similar interests and collabora-
tion capabilities to advance bioeconomy.

Therefore, one of the aims of the BIOSYS project was to enhance innovation ecosystem-related collabora-
tion. To do so, the development needs of the Finnish/North Karelian and Japanese and Korean forest-based
bioeconomy innovation ecosystems were configured. Japanese and Korean actors were interviewed on the
status and collaboration efforts related to forest-based RDI. According to the results, actors related to for-
est-based RDI are rather siloed in both countries. Also, there are no “clear” coordinators of RDI-activities,
even though there are some collaboration initiatives emerging in some regions.
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In Korea collaboration is often project or topic based, and no longer-term initiatives exist which would con-
nect multiple organisations or scientific disciplines. Entailing forest owners is difficult due to lack of sufficient
payment or subsidy scheme. Overall familiarity with the concept of forest-based bioeconomy is low. Yet,
cultural and environmental meaning of forests is important and related businesses also more developed. Fu-
ture collaboration topics could relate to bioeconomy (substitution of fossil-based materials) and related
economics and policy, forest fire and landslide prevention, NTFPs and recreation and other immaterial val-
ues of forests, private forest ownership and income.

In Japan forest-based bioeconomy is also somewhat new concept. Funding is mainly targeted at research
purposes and not to RDI collaboration especially with the industry. Governmental organisations play an
important role in advancing the RDI-efforts. However, sufficient resources are missing - funding, human re-
sources and a supply chain for wood production. Thus, new collaboration efforts could emerge from forest
education, forest damage prevention, NTFPs and immaterial values of forests as well as rural development

and innovations.

Overall, innovation ecosystems appear as prominent ways to collaborate and enhance region-to-region co-in-
novation. Region-to-region collaboration is especially beneficial when there are no large companies in the
area that could take the lead of joint RDI efforts. Hence, initiatives such as Forest Joensuu are important and
enable international collaboration with similar ecosystems. Regional ecosystems can learn from each other
and exchange knowledge, funding possibilities and other resources. In addition, by supporting region-to-re-
gion collaboration, it is possible to tackle global sustainability challenges while supporting entrepreneurship
and regional development. In the future, new funding sources and instruments for such initiatives and collab-
oration among are required.
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Learning Through Forest: Educational Exchange
Between Ina City and North Karelia

Kazane Yamamoto | Educational Coordinator and Community Revitalization Supporter |
School Education Department, Board of Education in Ina City | kazane.nov17@gmail.com

1. Background: Collaboration Between Ina City and North Karelia

Ina City, Japan, established a Memorandum of Understanding with North Karelia, Finland, in 2019, focus-
ing on forestry, bio-economy, and renewable energy. Inspired by Finland’s competency-based education, the
city expanded its collaboration to include educational exchange. In 2023, an Ina City delegation visited
Finland to observe the education system, including Heindvaara School and a preschool in Joensuu. This ex-
perience led to the “Learning Through Forest” project, which integrates outdoor education with local natu-
ral resources, providing children with experiential learning opportunities.

2. Implementation of the Learning Through Forest Project

The project aims to incorporate outdoor and environmental education into school curricula, lifelong learning
programs, and community activities. Several pilot programs have already been launched:

Bonfire Day- This event brings children and community members together to experience the joy of nature
through fire-making activities. Participants learn how to safely start and manage a fire while also engaging in
outdoor cooking. The event is designed to be a relaxed and immersive experience, allowing children to en-
gage their senses and connect with the natural world. Additionally, schools are beginning to integrate this
program into comprehensive learning subjects.

Children’s Online Exchange- Sixth-grade students from Ina Elementary School and Heindvaara School have
participated in four online exchange sessions. During these sessions, students introduce themselves, ask and
answer questions in English, and learn about each other’s cultures and school lives. This exchange not only
fosters global awareness but also supports English education and cross-cultural understanding.
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This project continues to expand, aiming to strengthen connections with schools and community organiza-
tions. By fostering a deep appreciation for nature-based learning, the project encourages children to explore
and experience learning in a new and engaging way. Rather than studying by textbooks in the classroom,
students are encouraged to go out and experience natural surroundings, using their senses, moving their
bodies, and embracing their curiosity.

3. Learning from Nordic Education and Lifestyle

The project is influenced by Nordic Nature Schools, which provide structured outdoor education linked to
school curricula. This approach allows students to connect classroom knowledge with real-world experienc-
es to develop a more profound and personal connection to the subjects they study. This approach highlights
the importance of experiential learning, where knowledge is not just absorbed through reading but actively
constructed through interaction with the others and natural environment.

Additionally, Finland’s Right to Public Access ensures open access to nature, promoting shared outdoor ex-
periences as a social or cultural values. Combined with traditions like bonfires and saunas, this fosters a
lifestyle deeply connected to nature. These traditions offer valuable insights into how societies can maintain
a harmonious relationship with the environment while fostering well-being and social connection.

By learning from these Nordic models, Learning Through Forest aims to develop a framework in Ina City-
one that integrates outdoor education into the school system while also promoting a culture of sustainable
living.

4. Future Vision: Establishing the Forest Learning Center

To expand and institutionalize these efforts, I suggest Ina City to establish a Forest Learning Center, modeled
after Nordic Nature Schools. This center would serve as a hub for outdoor education, providing structured
learning opportunities in natural settings.

(1) Key Functions

Support for School Education: Schools could utilize the center for outdoor lessons linked to various subjects,
such as Math and English in outdoor settings. The goal is not simply to take children into the forest but to
demonstrate why nature-based learning is valuable. By establishing clear educational benefits and aligning
with national curriculum guidelines, the project seeks to create a sustainable and structured approach to
outdoor education.

Alternative Learning Spaces: The center would provide an alternative educational environment and opportu-
nity for children who struggle with traditional classroom settings, offering hands-on and inquiry-based learn-
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ing experiences.

Community Engagement and Lifelong Learning: Beyond formal education, the center would serve as a place
for lifelong learning, environmental education, and community recreation aiming towards sustainable living
in the local community.

5.Conclusion

The Learning Through Forest project harnesses Ina City’s rich natural environment to create meaningful,
experiential learning opportunities. By drawing from Finland’s educational practices and Nordic outdoor
lifestyles, I want to shape a unique education model tailored to its local community.

The proposed Forest Learning Center will further institutionalize these efforts, providing a structured space
for school education, lifelong learning, and community engagement. By integrating outdoor experiences into
everyday life, Ina City aims to create an educational culture where children develop curiosity, joy in learning,
and a deeper connection with nature.

As this initiative evolves, it has the potential to serve as a model for other regions in Japan seeking to incor-
porate outdoor education into their school systems. Through continued collaboration with Finland and
further community involvement, Learning Through Forest aspires to enrich both education and daily life,
fostering a society where nature is not just a place to visit but an integral part of sustainable learning and
living.

*The contents of this manuscript have been used in previous publications and reports published by Ina City.
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Hokkaido’s Wood Supply Chain and
Its Challenges

Masataka Kominami | Director | Growth Industry Division |
Department of Fisheries and Forestry | Hokkaido Government |
kominami.masataka@pref.hokkaido.lg.jp

Smart Forestry Initiatives in Hokkaido
1. Overview of Hokkaido Forestry

Hokkaido’s forest area is approximately §.54 million hectares, which accounts for about 71 % of Hokkaido’s
land area and 22% of the nation’s forests, making it one of the richest forest resources in Japan. One of the
characteristics is that the proportion of natural forests is higher than that of the nation as a whole, at about
69%, and furthermore, national forests account for about 55% of the total.

Representative tree species include Abies sachalinensis and larch among conifers, and Quercus crispula and
birch among broad-leaved trees. In terms of the area of planted forests by age class, Japanese larch and
sachalin fir account for about 80% of all planted forests, and about 70% of all planted forests are 41 years
old or older, indicating that many forests have reached the age of use. Looking at changes in the volume of
logging, the amount of natural forests harvested has been declining, and in 1997 the amount of planted for-
ests harvested exceeded approximately 50% of the total, and currently exceeds approximately 90%, indicat-
ing that the forestry industry in Hokkaido has shifted from a focus on natural forests to a focus on planted
forests.

The main uses of Hokkaido timber are 35% for lumber, 23 % for pulp and 7% for plywood. The use of larch
for lumber is 78 % for industrial materials such as packing materials. The demand for packaging materials is
often influenced by export trends, and the material is cut according to the intended usage, with different
sawmills handling a wide range of material thicknesses and lengths. The main use of Abies sachalinensis is as
building material (52%) and packing material (33%), and most of the building material is used as small
square timbers and boards to supplement structural timbers.

Harvested Forests in Hokkaido by Plantations and Natural
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The number of forestry workers in Hokkaido has Number of forestry workers by age

remained almost unchanged in recent years, but ap-
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ment” as a long-term forest development goal, set- 2013 2015 2017 2019 2021 2023

ting a target to increase the amount of forestry 8290 W03%0 @04y @059 Moy

operations such as logging and afforestation in line
with the enhancement of planted forest resources,
and to increase the amount of timber used in Hokkaido from 4.46 million m3 in 2019 to 5.4 million m3 by
2041. With Hokkaido’s population declining at a faster rate than the rest of Japan and concerns about a
shortage of workers in the future, the government is taking steps to build a supply chain system to achieve
this goal by utilizing ICT and other technologies to make operations more labor-saving and efficient.

2. Current status and issues towards building a supply chain system

Hokkaido has relatively gentle slopes and favorable topographical conditions in many areas, which has led to
the introduction of many types of forestry machinery such as harvesters. The main form of distribution is direct
delivery of produced timber to mills, and a wide variety of species and sizes of materials are produced and dis-
tributed.

In the distribution of building materials in Hokkaido, house builders order materials from pre-cut mills
through trading companies, which in turn place orders with laminated wood and lumber mills through
trading companies. Glued laminated wood mills request raw materials from trading companies or material
producers, who deliver materials according to the order, while other materials are supplied to plywood and

pulp mills.
Typical distribution of timber to major house builders in Hokkaido (image)
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There are three issues with the distribution of lumber to sawmills in Hokkaido: First, the lead time is long.
After receiving an order from a sawmill, the material producer begins on-site work, inspects the material
after the lumbering process is completed, and transports the material to the mill by truck. Secondly, it is dif-
ficult for sawmills to manage the receipt and production of materials. Because the amount of lumber coming
from the site is uncertain, sawmills order and receive more lumber to avoid shortages, but depending on the
production status of the material, there may be cases where unnecessary receipts occur or where less lumber
of the required quality is produced than expected. The third point is that it is difficult for material producers
to manage production according to demand. Since sawmills in the province are small and each mill accepts
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different standards, they need to efficiently transport lumber to multiple destinations and effectively produce
materials with profitability in mind, but the more destinations they have to supply, the more difficult it be-
comes to manage material production.

The province intends to solve the current problems by “streamlining the production and distribution of lum-

>

ber through production management using digital data,” which is the leading approach in Scandinavia.

Mutual understanding between material producers and sawmills is essential to achieve this.

In the current situation of lumber distribution, paper slips are manually prepared several times before logs
are transported from the lumbering site to the sawmill, while checking the thickness and diameter grade of
the material on the slips. It would be effective to reduce the amount of labor by omitting such manual labor
and using data acquired by ICT equipment. The province is engaged in various demonstration projects to
build a supply chain system that shares information on timber production, demand for timber, etc., to im-
prove the efficiency and labor-saving of forest operations and the efficiency of timber production and distri-
bution in response to demand.

Current State of Timber Production and Distribution in Hokkaido
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In the course of past efforts to facilitate transportation and mill acceptance, the following issues have been
identified: (1) different operators have different work systems, (2) the unit of control for lumber transactions
is often per truckload of lumber rather than the entire production volume, and (3) there are variations in
transaction methods among distribution companies. The following is a brief overview of the issues. As an
approach to this issue, (1) organize the use of ICT harvesters according to different work systems, (2) con-
duct trials of timber production management based on the volume of timber transport trucks, (3) conduct
trials of data management corresponding to multiple distribution patterns, and study the construction of a
production management system that is suited to the actual conditions of the region. The company is proceed-
ing with the construction of a production management system that is suited to the actual conditions of the
region.

Next, issues related to the digitalization of production management at mills include: (1) the lack of trust in
logs that do not have dimensions marked and the lack of consensus building, (2) the fact that many mills do
not see the benefits of digitalizing incoming information and that when quality or other factors are changed
at the time of receiving logs, the data cannot be checked against slips unless the dimensions are marked, and
(3) the fact that there is a discrepancy between the digital data and the actual situation due to human error
when checking grades. In the conventional distribution system, there is a discrepancy between the digital
data and the actual situation due to human error when checking grades.
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To address these issues, the demonstration project will (1) promote matching with mills that are willing to
use ICT production management, widely publicize its effectiveness, and expand understanding of the detec-
tion accuracy and characteristics of ICT harvesters, (2) quantify the labor-saving effects of sorting work
when receiving logs without dimensioned surfaces, and deepen understanding, and (3) develop a system to
visualize the production status of lumber according to demand in real time. (3) To visualize in real time the
production status of lumber in response to demand, to create “yeses” based on truck loads at the mountain
site, and to assign a QR code to each “yes” unit for use on shipping slips and delivery slips, etc. The compa-
ny is also working on the creation of QR codes to be used on shipping and delivery slips.

3. For the future

In cooperation with many stakeholders, including municipalities, forestry entities, sawmills, and testing and
research institutes, the province aims to build a supply chain system that shares information on timber pro-
duction and mill demand in real time to facilitate rational timber production and distribution. In the future,
we would like to engage in various activities with reference to the Scandinavian forestry model in Finland
and other advanced areas, in order to realize digitalization of forest resource information, streamlining of
harvesting and removal operations, matching of supply and demand, and mechanization of afforestation and
under-cutting operations, among others.
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Initiatives to Expand Sales Channels for
HOKKAIDO WOOD

Uchida Toshihiro | Vice-president | Hokkaido Wood Industry Cooperative Association |
uchida@woodplaza.or.jp

1. Hokkaido’s position in Japan'’s forestry and timber industries

Hokkaido boasts rich forest resources, with approximately 22% of the country’s forest area (approximately
5.54 million hectares), 27% of its planted forest area (approximately 1.47 million hectares), and 18% of its
total domestic production of logs. On the other hand, with regard to the utilization of Hokkaido timber
products, since the majority of structural timbers used in Hokkaido are imported timbers, it is an important
issue to increase the share of domestic use as well as to expand sales channels for Hokkaido timbers outside
of Hokkaido and to overseas markets. In light of these factors, the company has been working with related
parties for several years to expand sales channels for Hokkaido timber products.

2. VVolume of Lumber Produced in Hokkaido and Status of Exportation and
Transshipment of Lumber

The main tree species grown in Hokkaido are the Hokkaido’s Forest Area by Tree Species
larch, the Todo-fir, and the cedar, with a total lum-

(thousand ha)

ber production of 4.45 million m3, of which larch 5
accounts for about 40% (1,647,000 m3), Todo-fir BEFRY, Todo-fir
Hh52Y ies of
and other softwoods for about 50% (2,113,000 j—uﬁspece” e
=TI/ Spruce
1mni 100
m3), and the remaining hardwoods for 690,000 m3. T ———
In terms of their use, about 50% (1,548,000 m3)
was for lumber, 30% (1,022,000 m3) for pulp, and ©
309,000 m3 for plywood.
Based on the current situation, we expect larch to o il il lﬂ l l : e I- . L
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continue to be produced at approximately the cur- (3: 11~ 15years
4: 16~20years etc.)

rent level, while Todo-fir production may increase

by about 50% in the future. The challenge is to ex-

pand the use of Todo-fir, which is difficult to utilize as solid structural lumber, to laminated lumber and
other applications, in order to cope with the increase in resources. In addition, although Hokkaido lumber is
exported to China, Korea, and other countries, the volume is declining, and since most of the lumber is logs,
it is necessary to work on exporting lumber as sawn products. On the other hand, the main products trans-
fered to other regions in Japan are logs for plywood and paper products, packaging materials, and laminated
wood slabs. In the future, it will be necessary to develop high value-added wood products, such as interior
materials, furniture, and woodwork, for markets in Japan and overseas.
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3. Cooperation between the Government and Industry on the Shipping and Export
of Hokkaido Timber (PESTanalysis)

A number of factors exist as a background to this Members of the Hokkaido Timber Products Marketing
cooperation, the first of which is political; to realize Expansion Council
Hokkaido’s goal of becoming a zero-carbon society .
by 2050 where trees are planted, grown, harvested, i ﬂ
and planted again in a renewable cycle. Further- EE T PSR e—-r T
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local businesses and industries to address the prob- et
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side of Sapporo. As for economic factors, since most Hokkaido Wood Industry BEE
. . . Cooperative Association Individual Operators

of the businesses in the prefecture’s wood industry

are small, medium, and micro enterprises, coopera-

tion between the government and industry is necessary to strengthen the management base and increase
earnings. Finally, one technological factor is the fact that the smaller a company is, the less financial and
human resources it has to develop new products.

In view of the expected shrinkage of the prefecture’s economy due to the declining population and the result-
ing need to develop new products, cultivate markets, and engage in promotional activities to increase de-
mand and expand exports, the Hokkaido Government, the Forest Products Research Institute of the Hokkai-
do Research Organization, the Hokkaido Wood Industry Cooperative Association, and private businesses
jointly formed the “Hokkaido Timber Products Marketing Expansion Council” (hereinafter referred to as
the “Council”) in 2018.

4. Achievements and Results
The first activity of the Council was to create a logo.

Hokkaido is well known even overseas, so designers living in the prefecture sought to
make use of this by creating this logo based on the image of the kanji for north (dt)
which is used in the Japanese spelling of the prefecture (Hokkaido; Atif#i&). It is avail-
able free of charge not only to users of Hokkaido lumber, but also to businesses and
individuals interested in Hokkaido lumber, and the Council is working to increase

awareness of the logo mark by publishing and providing information on its website,
newsletter, and other social media. The acceptable use of the logo is specified in HOKKAIDO
graphic manuals and obtaining trademark registration. (Japan 2021, Taiwan 2023) WOOD

Examples of products utilizing the logo include building materials such as laminated timber, dimensional
lumber, and interior materials, as well as ballpoint pens made from flooring scraps, the interior and exterior
of convenience stores using Hokkaido wood, woodwork, and Japanese bow components. In 2021, Hokkaido
established the “HOKKAIDO WOOD BUILDING” registration system, which registers non-residential
buildings built with Hokkaido timber. The system is designed to raise awareness of Hokkaido wood and its
charm among visitors to the buildings by displaying a registration certificate with the logo mark at each
building. As of September 2024, 71 facilities have received the certificate.
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HOKKAIDO WOOD BUIDING booklet, building and registration certificate (from left to right)
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5. Expansion into Overseas Markets

The expansion of sales channels to overseas markets began in 2018 with an exhibit at KOREA BUILD in
South Korea, followed by the Taiwan Building Show in Taiwan, among others. Since it is difficult for Hok-
kaido lumber to compete on price with structural building material products from Europe and North Amer-
ica, we are seeking sales channels for high value-added products such as flooring, furniture, and interior
materials. Hokkaido is very well known in South Korea and Taiwan, and on several occasions direct business
negotiations with buyers have taken place through local exhibitions.

Exhibits and displays

6. Activities in the Domestic Market

In the domestic market, activities to promote Hok- g havauisco
kaido timber are particularly active in Tokyo. We y .
participate in exhibitions such as “WOOD COL-
LECTION” and “JAPAN ReWOOD” organized by
the Tokyo Metropolitan Government, and “JAPAN
BUILD” organized by the private sector. In addi-

tion, a special section for Hokkaido Wood was

opened on the largest website on timber in Japan,
Kenzai Navi, to help show visitors to the website
companies in Hokkaido,

In addition, HOKKAIDO WOOD is improving the
way it distributes information through social media
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such as Facebook and Instagram. DB L 1 taisatsumokko, #
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7. The Council’s Achievements

HOKKAIDO WOOD has 370 participating companies and individuals (as of October 2024), and continues
to expand. 2023 marked the beginning of a sales strategy based on the voluntary actions of members who,
amongst other things, hold exhibitions and sales events to sell their own products.

In addition, the Council’s activities have created opportunities for business negotiations to take place and
quotations to be given, and there have been cases of collaboration between different industries that have led
to the development and sale of products never seen before.

8. Future Challenges and Prospects

To expand sales channels for Hokkaido’s timber products, it is essential to link up with markets inside and
outside of Hokkaido as well as with overseas markets. However, in the case of softwood general building
materials, there have been efforts by buyers to compete with the pricing of other countries on the premise of
trading in large lots, but the reality of the lumber resources and lumber industry in Hokkaido makes it ex-
tremely risky to enter this so-called “red ocean”. We believe that a strategic differentiation in terms of the
quality and available products is required. Another issue is how to process Hokkaido’s hardwoods and other
timbers into high value-added products. It is important to leverage Hokkaido’s high recognition and promote
its use in markets outside of Hokkaido and overseas.

In the future, we hope that the Hokkaido Government, industrial organizations, and the private sector will
continue to work together and further expand sales channels for Hokkaido timber in order to bring about
the sustainable use of forest resources and regional revitalization.
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“Why Wood You” - Exploring the Intersection of
Wood, Science, and Wellbeing

Tuula Jyske | Senior Scientist (Luke), Associate Professor (UH), D.Sc., (Agr. & For.) |
Natural Resources Institute Finland (Luke), University of Helsinki (UH) |
tuulajyske@luke.fi; tuula.jyske@helsinki.fi

Valter Huttunen | Master’s Student | University of Helsinki (UH) |
valter.huttunen@helsinki.fi

Hinata Tanigawa | Bachelor’s Student | University of Helsinki (UH), Hokkaido University |
tanigawa.hinata.w3@elms.hokudai.ac.jp

Kanon Nakayama | Master’s Student | University of Helsinki (UH), The University of Tokyo |
nakayama-kanon@g.ecc.u-tokyo.ac.jp

Jaakko Jussila | Postdoctoral Researcher | University of Helsinki (UH) |
jaakko.a.jussila@helsinki.fi

Jouni Pykdldinen | Professor, D.Sc. (For.) | Forest Economics and Policy |
University of Eastern Finland (UEF) | jouni.pykalainen@uef.fi

Wood offers numerous advantages as a building material and significantly impacts various aspects of human
wellbeing. Its ability to absorb and dampen sound helps reduce noise, improve concentration, and alleviate
stress (Wilson, 1984). This acoustic property aligns with biophilia theory, which posits that natural materials
have a calming effect on humans. Furthermore, wood’s capacity to regulate indoor humidity enhances air
quality and may reduce respiratory symptoms (Alapieti et al., 2020). Wood emits volatile organic compounds
(VOCs) that often produce pleasant aromas, supporting the principles of biophilic design (Kellert et al.,
2008).

Additionally, the visual characteristics of wood, including its varied hues and textures, create visually appeal-
ing depth and offer opportunities for its use in construction and interior design. Wood materials contribute
to a sense of coziness and enhance aesthetics, which can uplift mood from the perspectives of both biophilia
theory and attention restoration theory (Wilson, 2024; Kaplan & Kaplan, 1989). The tactile qualities of
wood further enhance sensory pleasure, promoting wellbeing as suggested by biophilia theory (Wilson,
2024).

Moreover, wood’s influence on mood can improve concentration, learning, and memory by reducing cogni-
tive load (Sweller, 1988; Kellert et al., 2008). Its calming properties facilitate stress recovery, as emphasized
in stress recovery theory (Ulrich, 1983; Deci & Ryan, 2000). Wood’s ability to insulate and regulate tempera-
ture also increases comfort and reduces energy consumption, reflecting Maslow’s hierarchy of needs and
Prospect Refuge theory (Appleton, 1975).

Using wood can improve lighting control, enhancing living comfort and supporting residents’ circadian
rhythms (Borbely, 1982) while creating communal spaces that encourage social interaction and foster a sense
of community. Additionally, wood carries cultural significance, connecting historical practices with cultural
identity and continuity (McAdams, 2001). In Finland, the use of wood in construction and interior design
has deep roots and is generally viewed positively, being regarded as beautiful, natural, responsible, and envi-
ronmentally friendly (Ldhtinen et al., 2019; Ilgin & Karjalainen, 2022). In Japan, wood has historically been
used for daily necessities and building materials. Due to the aesthetic and functional qualities of wood, con-
sumers benefit both mentally and physically and receive a positive impression when using wood products
(Shitara et al., 2017).
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The sustainability and lightweight nature of wood, along with its ease of handling, make it an excellent
choice for construction and interior design. Wood products are primarily used in small-scale construction,
such as single-family homes, vacation cabins, and outdoor structures (e.g., Japanese traditional spas, saunas,
decks, fences, and furniture). While wood is widely used in interior design, its appearance is particularly
valued. However, certain wood properties, such as moisture resistance, fire safety, maintainability, and cost,
are seen as challenges, leading to a preference for materials like gypsum board and painted surfaces in inte-
rior walls (Harju & Lihtinen, 2021; Jussila et al., 2022).

Several studies have examined the benefits of wood. For instance, wood can reduce stress and increase pro-
ductivity. A study comparing waiting areas made from different materials showed that participants in wood-
en environments had cortisol levels 7.5% lower than those in non-wooden waiting areas, indicating wood’s
stress-relieving effects (Kotradyova et al., 2019). A study involving students compared two classrooms—one
with linoleum floors and gypsum walls and the other constructed from wood. Students in the wooden class-
room reported lower stress levels and exhibited significantly lower heart rates. Additionally, wood materials
have shown mild positive effects on mood and anxiety reduction in office environments (Ojala et al., 2023).
However, the type of wood used can influence these outcomes; for example, the use of light oak surfaces in
interior design was associated with lower stress hormone levels compared to a white control room, particu-
larly when combined with moderate wood usage in the space (Burnard & Kutnar, 2020).

Using wood as an interior material can enhance cognitive function. Natural materials, such as wood and
textiles, have been shown to positively impact problem-solving abilities, comprehension, and cognitive per-
formance (Vavrinsky et al., 2019). Wood provides pleasant sensory experiences, with its scent, texture, and
feel often perceived as comforting, leading to generally positive associations with wood as a material (Strobel
et al., 2017). Natural and smooth wood surfaces are often deemed more pleasant than coated surfaces (Bhat-
ta et al., 2017; Muilu-Mikeli et al., 2025).

However, there remains a lack of comprehensive understanding regarding how individuals from diverse cul-
tural backgrounds perceive wood as a building and interior material, as well as how and why they value its
various properties.

Helsinki University Living Lab

In 2020, the University of Helsinki launched an innovative project at the Hyytidla Forest Station in southern
Finland, Juupajoki, to construct four wooden buildings for accommodation, education, and research. This
initiative, known as the Living Lab for Sustainable Wood Construction and Human Wellbeing, aims for a
lifespan of over 100 years (Karmitsa, 2020). The Living Lab concept encompasses a wide range of approach-
es, including innovation systems, ecosystems, networks, and methodologies (Leminen, 2015). Living Labs
are defined as user-centered open innovation ecosystems where research and innovation occur in real-world
environments. The Hyytidld campus is part of a global network of wooden Living Labs, which includes fa-
cilities such as Peavy Hall in Oregon, USA, and the InnoRenew Centre of Excellence in Slovenia (Riggio et
al., 2023), as well as the Forest Science and Technology Centre of Catalonia’s wooden office and production
spaces in Spain.

At the Hyytidla Forest Station, the Living Lab concept consists of buildings constructed from CLT elements
equipped with advanced sensor systems that monitor temperature and moisture levels in wall elements. Sim-
ilar Wiiste sensors are used on the Advanced Timber Technology (CATT) platform (Tamagnone & Hairstans,
2023). Indoor condition measurements are being developed at Hyytidld, currently covering indoor air quali-
ty assessments and monitoring the status of building automation and control systems.

Monitoring the conditions of building structures and indoor environments can be supplemented with exten-
sive continuous environmental data from SMEAR II at the Hyytidld Forest Station (https://smear.avaa.csc.fi/,
Junninen et al., 2009), including information on the conditions to which the buildings are exposed, such as
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meteorological variables and other atmospheric properties and substances.

The Hyytiala Living Lab provides a modern, multidisciplinary research platform for the long-term monitor-
ing of CLT-based wooden buildings. Additionally, the Living Lab serves as a research and teaching facility
equipped to monitor the wellbeing of its residents. The health and wellbeing impacts of wooden buildings
have garnered global interest, yet long-term research findings remain limited. The new Living Lab facilities
in Hyytidld offer an excellent environment for long-term studies on user experiences in buildings and their
effects on wellbeing.

In summer 2023, the Healing Interiors pilot study was initiated to assess user experiences in accommodation
buildings. From 2023 to 2025, volunteer forestry students participated in the pilot experiment, which pro-
vided foundational data on student wellbeing (e.g., rest and sleep quality). The pilot focused on human-ma-
terial interactions, utilizing smart rings to monitor heart rate. Surveys and interviews gathered supplementa-
ry information on participants’ living experiences and comfort levels. Preliminary results indicated that
wooden accommodation was perceived as promoting wellbeing and comfort, with social factors, such as the
sense of community in Hyytiil4, also influencing outcomes. The collected data will be used in future analyses
comparing user experiences across different accommodation types. This information will contribute to ongo-
ing long-term research that enhances understanding of how living environments and wood usage impact
human experiences and psychophysiological wellbeing.

Study on Wood Perception in Finland and Japan

Since 2024, a study has investigated the differences in the perception of wood between people from Finnish
and Japanese cultural backgrounds. Experiments have been conducted both at the University of Tokyo and
the University of Helsinki. This study aims to explore how people perceive, for example, “woodiness” and
“comfort” by having the participants interact with various wood samples. The experiment had three distinct
parts: a touch-only condition, a vision-only condition, and a combined touch-and-vision condition. Through
this research, we have found that the perception of wood is a complex, multi-sensory process, and the prima-
ry results showed that thermal sensation and perceived roughness are both highly related to “woodiness” and
“comfort”. Moreover, trends were observed based on gender, suggesting that participant attributes can influ-
ence how a material is perceived.

For future work, we plan to focus on how differences in participant attributes and backgrounds affect the
perception of wood. This will help us gain a more comprehensive understanding of the human-material rela-
tionship and pave the way for more user-centered design in wood products and architecture.

The “Why Wood You” Survey

The “Why Wood You” survey is a comprehensive initiative conducted by the Wood, Science, and Wellbeing
Research Group at the University of Helsinki (UH), in collaboration with the Natural Resources Institute
Finland (Luke), and the University of Eastern Finland (UEF). This survey aims to delve into the multifaceted
relationship between wood and human wellbeing. It seeks to understand how wood, as a natural material,
impacts human health, emotions, and overall quality of life. With a growing interest in sustainable living and
biophilic design, the research group aims to enhance knowledge about wood-human interactions and pro-
mote the integration of wood in everyday environments.

The survey employs a mixed-method approach, combining quantitative and qualitative data collection. Par-
ticipants from diverse backgrounds are invited to share their experiences and perceptions regarding wood in
their surroundings. The survey includes questions about participants” preferences for wood in interior design
and perceived health benefits. Additionally, focus groups and interviews with company representatives in
Finland and Japan provide deeper insights into personal narratives and cultural attitudes towards wood.
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SURVEY - Why Wood You?

What does wood construction mean to you, and how do wooden buildings impact your wellbeing? What
wellbeing effects are important to you? Are there differences in perceptions of wood utilization between na-
tionalities? We invite you to participate in our survey on these themes. This survey is part of the Natural
Resources Institute Finland”s BIOSYS project, conducted in collaboration with the University of Helsinki
and the University of Eastern Finland, which aims to create research and business ties between Japan and
Finland.

https://blogs.helsinki.fi/whywoodyou/survey/

The preliminary results are being analyzed and discussed in the podcast:
https://soundcloud.com/woodsw
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Introduction

We have been engaged in the development and evaluation of Hokkaido-sourced wood (particularly soft-
woods) as an interior material, to enhance their value and expand their use. People are in direct contact with
interior materials through both visual perception and physical touch. We have therefore conducted research
that takes various factors into consideration, such as where it will be used and who it will be used by. This
study presents two examples: (1) the development of pet-friendly flooring and (2) an evaluation of the poten-
tial of Hokkaido wood as an interior material in hospitals.

Development of Pet-Friendly Flooring

This study focuses on developing pet-friendly flooring using Hokkaido-grown softwood, particularly “Abies
sachalinensis” (Todo fir). Our goal was to create flooring that provides slip resistance for dogs while main-
taining a comfortable texture for humans.

A survey conducted among dog owners revealed that 77% would choose flooring designed specifically for
their pets, indicating a strong demand for such products. The key concerns were ease of cleaning, scratch and
stain resistance, and slip resistance, with the latter being the primary focus of this study. To improve slip
resistance, a surface treatment known as “uzukuri”—a brushing technique that creates grain-aligned undu-
lations—was applied to Todo fir flooring.

The slip resistance was evaluated using a portable
slip tester, which assesses slipperiness when walking
on the surface. The results demonstrated that
“uzukuri”-treated Todo fir flooring exhibited sig-
nificantly higher slip resistance than untreated floor-
ing and was comparable to or exceeded commercial-
ly available pet-friendly flooring. To ensure that the
textured surface was acceptable for human users,
barefoot participants evaluated different levels of
surface roughness, identifying an optimal balance
between slip resistance and comfort. The texturing
was also found to reduce surface stickiness, improv-
ing tactile comfort.

A full-scale prototype of the flooring was produced, Fig.1 Demonstration test with dogs
and a verification test was conducted using ten dogs, With the cooperation of dog trainers and owners,
ranging from a 4.5 kg Miniature Dachshund to a the test proceeded smoothly and peacefully.

large Golden Retriever, (Figure 1). The test involved
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observing the frequency of slipping incidents during common movements such as walking, standing up from
a sitting position, and stopping and restarting walking. The results indicated that the textured Todo fir floor-
ing exhibited fewer slipping incidents compared to both untreated Todo fir flooring and commercially avail-
able pet flooring. This suggests that the developed “uzukuri” -processed Todo fir flooring is effective in re-
ducing the likelihood of dogs slipping.

Use of Wood in Hospital Interiors

This study explores the application of wood in hospital interiors. A preliminary survey identified concerns
from hospital administrators, including;:

1. Frequent disinfection may deteriorate wooden surfaces.
2. Disinfectants may not properly eliminate bacteria on wooden surfaces.
3.The traditional white aesthetic of hospitals may not be compatible with wood interiors.

To address these concerns, three experimental evaluations were conducted: (1) durability testing against dis-
infectants, (2) bacterial elimination testing, and (3) an opinion poll of wood-based interiors.

1. Durability Testing Against Disinfectants

Test specimens consisted of wood finished with either a water-based urethane or a natural oil-based coating.
These were subjected to 5o cycles of disinfectant application using ethanol-based or sodium hypochlorite
solutions, followed by wiping and air drying. After treatment, surface deterioration was visually inspected,
water repellency was assessed via contact angle measurements, and color changes were evaluated. No visible
cracks or peeling were observed, and the water-based urethane finish retained its water repellency. Addition-
ally, no significant discoloration was detected, confirming that appropriately finished wood can withstand
hospital disinfection.

2. Bacterial Elimination Testing

The test specimen for the bacterial elimination test was the same as that of the durability test, in which the
drip treatment of disinfectant was repeated 50 times on wood coated with water-based urethane or natural
paint. A bacterial solution of Staphylococcus aureus was dripped onto this test piece, and a bacterial elimi-
nation test based on JIS Z 2801 was performed. The results showed that both paint specimens adequately
eliminated S. aureus with disinfectants.

3. Impression Evaluation of Wood-Based Interiors

An impression evaluation was conducted using digitally rendered images (Figure 2). Two wood species were
examined: “Abies sachalinensis” (Todo fir), characterized by its pale surface with brown knots, and “Cryp-
tomeria japonica” (Japanese cedar), which has a reddish hue. Participants preferred Todo fir in reception
areas and patient rooms, while Japanese cedar was less favored. However, in lounge areas, Japanese cedar
received positive evaluations.

These findings suggest that the perception of wood interiors varies depending on location within the hospital,
likely due to context-dependent cognition®.

A prototype wooden partition (Figure 3) was installed in a hospital in Hakodate, demonstrating the feasibil-
ity of incorporating wood elements into medical facilities.
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Todo flr Japanese cedar

Image of wood used for the receptlon area of a hospltal

Hospital room Lounge

Image of cedar used in hospital rooms and lounge

Fig.2 Example of images used for Impression Evaluation

Fig.3 Partitions produced in collaboration with a private company

Left: Opinions on the prototype were obtained from faculty members of Nursing Department, the
Sapporo City University, based on the assumption that the prototype would be used in actual practice.

Right: Test installation at a hospital in Hakodate, Hokkaido.

*Context-Dependent Cognition: The process in which individuals evaluate an object not only based on its intrinsic properties
but also by considering the context in which it is situated.

Conclusion

Previous survey studies conducted by the authors indicate that wood as an interior material is well received
not only in hospitals but also in other buildings, including public facilities, commercial spaces, and schools.
Further research and development is necessary to capitalize on these findings.

Because wood interiors are used in close proximity to people, interdisciplinary collaboration is crucial. As
well as material performance evaluations, evidence-based approaches that collaborate with psychology, ar-
chitecture, design, and medical and nursing sciences are essential. Advancing these efforts will contribute to
the development of building materials that support well-being—the central theme of this project.
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Introduction

North Karelia, a region known for its pristine nature, rich food culture, and strong community-based entre-
preneurship, has taken a strategic leap toward internationalization through the BIOSYS Japan project. The
sub-project titled “North Karelia’s Unique Food Products and Increasing the International Potential of Busi-
nesses” was designed to enhance the export readiness of local food and food tourism companies, with a
particular focus on Japan and South Korea.

This article explores the alignment between the sub-project’s goals and its tangible outcomes, highlighting
how targeted training, market research, and strategic networking have laid the foundation for sustainable

international growth.

Goal 1: Strengthening Export and International Skills of Food and
Food Tourism Companies

The first objective of the sub-project was to build the export and internationalization capabilities of North
Karelian companies. This was achieved through a series of tailored training sessions and workshops:

+ Sales and marketing communication training for Japan and South Korea
* Business culture and etiquette workshops for both markets
 Export pathway studies for Japan and South Korea

HC?W to succeed in Japan W \what Japanese people want to
with a good brand story [ hear may not be the same as
-webinar the brand wants to tell!

PROGRAM:
28thMayat10am-12p.m

Japan market overview briefly

Brand story creation

Summary: Do’s & Don'ts in Japan

Case studies: successful and not-|
so-successful examples

Q&A ~wrap up
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These activities were designed to equip companies with the necessary cultural, commercial, and strategic
knowledge to navigate East Asian markets. The emphasis on market-specific communication and etiquette
reflects a deep understanding of the importance of cultural fluency in international business.

Outcome:

The participating companies reported a significant increase in their international business knowledge and
confidence. The training sessions were particularly impactful in areas such as product development and pack-
aging design, which are critical for appealing to East Asian consumers. The export pathway studies provided
actionable insights into regulatory requirements, consumer preferences, and distribution channels, enabling
companies to make informed decisions about market entry.

Goal 2: Promoting International Trade and Networking in East Asia

The second goal focused on facilitating direct engagement with potential partners and stakeholders in Japan
and South Korea. This was implemented through:

+ Networking trips and matchmaking events 2024 and 2025
» Media events to raise awareness of North Karelian food culture and unique products
+ Targeting the HoReCa sector (Hotels, Restaurants, Catering)

Two separate business group projects were launched in 2024 and 2025, involving a total of eight companies
and fifteen representatives. These trips aimed to establish connections with distributors, chefs, hospitality
professionals, and media influencers.

Outcome:

The networking efforts resulted in the creation of strong ties with food export experts and HoReCa sector rep-
resentatives in both countries. Preliminary negotiations were initiated to introduce North Karelian premium
products—such as freeze-dried wild foods, specialty beverages, and alcohol—into hotel and restaurant chains.
These interactions not only increased visibility but also opened doors for future collaborations and pilot projects.

Goal 3: Enhancing the Visibility of Unique Food and Food Tourism Products

The third goal was to elevate the profile of North Karelian food and food tourism offerings in East Asia. This
was addressed through:

» Branding workshops to articulate the uniqueness of local products and companies

+ Development of new food, drink, and tourism products tailored to East Asian markets

 Exploration of brand collaboration opportunities with well-known Finnish brands (e.g., Marimekko,
Moomins)

« Strategic marketing and communication efforts in Japan and South Korea

A highlight of this initiative was the visit of renowned Japanese chef Zaiyu Hasegawa in August 2024. His
engagement with local producers and chefs provided valuable feedback and inspiration for product innova-
tion, while also generating media coverage that boosted the region’s culinary reputation.

Outcome:

The storytelling workshops helped companies refine their brand narratives, making their products more re-
latable and appealing to East Asian consumers. The development of market-specific products demonstrated
a proactive approach to internationalization, with several companies launching new items inspired by Japa-
nese and Korean tastes. The collaboration with a professional communicator familiar with East Asian media
landscapes ensured that marketing efforts were culturally appropriate and effective.
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Cross-Cutting Impact: Capacity Building and Regional Collaboration

In total, 14 companies participated in the main development project, with an additional 8§ companies in-
volved in the parallel business group projects. The collaborative nature of the initiative fostered peer learning
and regional cohesion, strengthening the overall food ecosystem in North Karelia.

The project also piloted food tourism services in cooperation with local tourism operators, showcasing the
potential of integrated food and travel experiences for international visitors.

Outcome:

The capacity-building efforts led to a measurable improvement in the international readiness of participating
companies. The pilot tourism services provided a blueprint for future offerings that combine culinary and
cultural experiences, aligning with global trends in experiential travel.

Conclusion: From Local Roots to Global Reach

The sub-project “North Karelia’s Unique Food Products and Internationalization of Livelihoods” has suc-
cessfully bridged the gap between local expertise and global opportunity. By aligning its goals with practical,
market-driven activities, the initiative has empowered North Karelian companies to take confident steps to-
ward internationalization.

The outcomes—ranging from enhanced skills and new products to strategic partnerships and increased visi-
bility—demonstrate the effectiveness of a holistic approach that combines training, research, networking,
and storytelling.

As global interest in Nordic food culture continues to grow, North Karelia is well-positioned to offer authen-
tic, high-quality products that resonate with international audiences. The lessons learned from this project
provide a valuable model for other regions seeking to internationalize their local livelihoods while preserving
their unique cultural identity.
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Cross-Cultural Ideas in Product Development:
Building Networks and Collaboration through
the BIOSYS Project

Jussi Taipale | Founder & CEO | Taiga Honey | info@taigahoney.fi

Introduction

The story of Taiga Honey and its founder Jussi Taipale shows how cross-cultural collaboration can transform
a small rural enterprise into an innovative international actor. Rooted in Finland’s deep connection with
nature, Taipale’s journey demonstrates how cultural exchange, networking, and trust-based cooperation can
create new value in product development and open global opportunities for micro-companies.

The BIOSYS Japan Project, funded by the Regional Council of North Karelia and the Just Transition Fund,
JTE, has played a pivotal role in this process—providing a framework for collaboration, fostering dialogue
between Finnish and Asian markets, and helping entrepreneurs navigate cultural nuances while developing
sustainable products that blend tradition and innovation.

Origins in Nature and Innovation

Taiga Honey was born from Taipale’s lifelong engagement with forestry, wellness, and nature-based indus-
tries. With experience in beekeeping, herbs, bioenergy, and nature guiding, he turned to product develop-
ment in 202 1—literally starting from his garage. Recognizing that the honey market was saturated, he aimed
to create something distinct: a honey-based instant beverage, branded Honeybrew. After three years of ex-
perimentation, the first product reached the pilot market in September 2024, the result of persistent innova-
tion and meaningful collaboration.

Tradition Infused with Modern Design

Honeybrew represents a meeting point between Finnish heritage and modern consumer trends. The product
draws inspiration from Finland’s long history of pine tar production—once a major rural livelihood—and
from the tradition of warm honey water valued for its comfort and health benefits. Through modern ex-
traction techniques ensuring safety and consistency, Taiga Honey created a pine-tar-flavored honey infusion
that is both nostalgic and novel.

A key turning point came during Taipale’s 2023 visits to Japan, which deepened his understanding of
cross-cultural consumer behavior. While Finnish design emphasizes practicality and durability, the Japanese
market values aesthetics, harmony, and presentation. Packaging often comes in single servings, reflecting a
preference for beauty and convenience. Inspired by this, Taiga Honey adopted single-dose packaging, making
the product portable and suitable for on-the-go use—first for hikers, later for a wider audience.
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Building Bridges through the BIOSYS Ecosystem

Taiga Honey’s transformation from a local startup to an export-ready brand was supported by structured
collaboration through the Pilot Project for Initiating Food Exports to Japan (2023), funded by AKKE Re-
gional Development Funding and coordinated by the Rural Women’s Advisory Center (RWAC, ProAgria
Eastern Finland). Japan expert Jaana Puhakka, with years of experience living and working in Japan, played
a crucial role. Her understanding of Japanese culture, rural communities, and business etiquette gave Finnish
microenterprises their first meaningful exposure to the Japanese market.

The pilot showed that even small-scale producers can find niches abroad when supported by professional
guidance and cultural understanding. Its comprehensive approach—covering planning, funding, coordina-
tion, and partner identification—allowed entrepreneurs to focus on learning and refining their products.

Building on this success, Taiga Honey joined the BIOSYS Ecosystem, which broadened the network to in-
clude new companies and target markets such as Seoul and the Finnish Embassy in South Korea. Participants
engaged directly with importers and distributors, and every company received formal inquiries—an impres-
sive validation of the project’s collaboration-focused strategy.

From Learning to Recognition

Through BIOSYS Japan and its related projects, Taiga Honey
gained not only practical experience but also symbolic recogni- _
tion. The company won Food Gift Competition awards in both WORLD FOOD GIFT CHALLENGE
Finland and Italy, reflecting how cultural adaptation and design AWARDED 2025
evolution can elevate a product’s appeal.

)
Originally conceived as a hiking drink, Honeybrew was re-envi- g

sioned after exposure to Japanese gift-giving traditions. The rede-
signed packaging emphasized storytelling and aesthetics, trans-
forming it into a premium gift item rather than a simple beverage.

Media visibility followed, including interviews with Markus Hir-
vonen, Mayor of North Karelia, during events in Tokyo where Taiga Honey Pine Tar & Liquorice awarded
Taiga Honey represented Finnish entrepreneurship international- as best food innovation at WFGC 2025
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ly for the first time in 2024. These milestones strengthened the company’s profile and deepened its cross-cul-
tural connections.

Business meeting at Den restaurant, Tokyo

Cultural Encounters and Mutual Learning

The Gastronomy Tour of June 2025 further demonstrated how cultural exchange fosters collaboration. Or-
ganized by Shino Mikamo, Finntours, Tokyo, in partnership with RWAC/ProAgria Eastern Finland, the tour
brought Japanese visitors directly to Finnish rural enterprises. Guests experienced local hospitality, product
tastings, and storytelling that revealed the human side of entrepreneurship.

For Taiga Honey, the event provided invaluable first-hand feedback from Japanese consumers, guiding re-
finements in flavor, packaging, and marketing. Beyond business outcomes, these encounters nurtured mutual
respect and curiosity, showing how cultural exchange evolves into shared learning. Japanese visitors gained
authentic insight into Finnish rural life and sustainability, while Finnish producers deepened their apprecia-
tion of Japanese expectations for detail, presentation, and harmony.

Future Directions: Trust, Collaboration, and Creativity

Looking ahead, Taiga Honey plans to continue collaborating with Finntours and other partners, including
the development of Finnish-themed materials for Japanese events. The next initiative, scheduled for Novem-
ber 2025, aims to strengthen the company’s presence in Tokyo, Seoul, and Hong Kong, expanding both its
commercial and cultural networks.

The company’s guiding philosophy remains rooted in trust-based cooperation and the power of personal
connections. As Taipale notes, successful partnerships often begin informally—through shared experiences
and dialogue—before evolving into structured collaboration. The Taiga Honey journey under BIOSYS exem-
plifies how rural entrepreneurship, when supported by international frameworks, can transcend borders and
cultural differences to create meaningful innovation.
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Tastings for Gastronomy Tour visitors at Kupilka facilities, Kontiolahti.

Conclusion

The story of Taiga Honey is not only about developing a new product—it is about how cultures inspire one
another and how networks empower small enterprises to think globally while remaining grounded in local
traditions. Through projects like BIOSYS Japan, Finnish rural entrepreneurs have discovered ways to con-
nect with distant markets, adapt to new design philosophies, and build sustainable growth through cultural
understanding.

Cross-cultural collaboration is ultimately a shared journey—one built on trust, creativity, and mutual re-
spect.
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New Food Product Development Utilizing
North Karelian Raw Materials for the Japanese
and South Korean Markets

Susanne Heiska | Senior Scientist, PhD | Food and Bioproducts, Production Systems |
Natural Resources Institute Finland (Luke) | susanne.heiska@luke.fi

Overview of Food Production in North Karelia

North Karelia has a long history of dairy and beef production, but the number of farms has been declining,
particularly small ones, due to the unprofitability of milk production without large investments. Changing
consumer preferences towards plant-based diets have also reduced the demand for meat and dairy. As a re-
sult, arable land may no longer be needed for fodder production, prompting exploration of alternative uses
like cultivating special crops for human consumption. However, the region’s light regime and short growing
season limit the selection of cultivated species, though climate change may improve conditions for plant pro-
duction.

Product-Driven Change Towards a Sustainable Food System

A structural change in primary production is essential. Transitioning from animal production to the cultiva-
tion of special crops requires substantial investments and new skills. This change is needed across the entire
value chain, including new food processing facilities and supply chains.

Luke’s food research is addressing this challenge by developing tasty and healthy food model products that
utilize new processing technologies and raw materials.

Co-Creation: A Participatory and Iterative Process

Luke has established a co-creation process that involves multidisciplinary expertise and actors from the en-
tire food chain. Ideas for innovative, sustainable, and appealing food products are generated in open work-
shops and evaluated based on their attractiveness and feasibility. The best ideas are further developed and
piloted in Luke’s Food Pilot.

Model food products are showcased at fairs and events, and feedback is collected from various target groups.
Sensory evaluation can also be conducted by Luke’s trained tasting panel. Evaluated model products are of-
fered to companies for further development in their own product development processes.

Benefits of Co-Creation

« Companies can enter new markets faster

* Product development accelerates

« New partnerships are formed

» Companies gain insights into new processing methods

« Companies’ understanding of research possibilities increases
« The transition towards a sustainable food system accelerates
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Case BIOSYS: Unique Food Products from North Karelia

We aimed to co-create delicious and healthy sample products using pure and distinctive local ingredients.
Our goal was to develop products that could accelerate the transition to a sustainable food system.

During the initial phase of our co-creation process, we held open workshops with food chain stakeholders to
envision which raw materials could be sustainably produced in Eastern Finland. We utilized existing vision
papers and monitoring data, such as Luke’s food vision, agricultural statistics, and Nordic nutrition recom-
mendations.

Key Raw Materials:

+ Oats: A versatile plant protein source, oats contain beta-glucan, a soluble fiber that helps manage cho-
lesterol and stabilize blood sugar levels. Oats are well-suited to Eastern Finland’s conditions and im-
prove soil health by adding organic matter.

» Buckwheat: Rich in essential amino acids, vitamins Br and B2, calcium, and magnesium, buckwheat has
a long cultivation history in Eastern Finland. Its long flowering period benefits pollinators like bees.

* Mushrooms: Cultivated and wild mushrooms, such as shiitake, chanterelle, and porcini, are excellent
sources of protein, fiber, and vitamins. Shiitake mushrooms enhance flavors with their umami and are
grown in controlled environments. Wild mushrooms are rich in vitamin D and other nutrients.

» Berries: Eastern Finland is a significant berry-growing region. Berries like are high in fiber and vitamins,
supporting the immune system. Bilberries contain anthocyanins, which help regulate blood sugar and
reduce inflammation. Lingonberry flavonols act as antioxidants, preventing oxidative reactions in cells.

* Spruce Tips: A valuable source of vitamin C, spruce tips also contain minerals like potassium, phospho-
rus, magnesium, and zinc. Harvesting spruce tips can provide significant income and has export potential.

» Honey: With a long history of use, honey has antibacterial properties and contains flavonoids and phe-
nolic acids. Beekeeping supports biodiversity and enhances crop yields through pollination.

* Nettle: Rich in iron, vitamin C, and other essential vitamins and minerals, nettle is a wild vegetable that
thrives in Eastern Finland. It offers significant nutritional benefits compared to spinach.

These raw materials were selected for the next phase of co-creation to create ideas for product types that
support a healthier lifestyle and a more sustainable future, as well as unique export products with high nu-
tritional value and minimal environmental impact.

Ideas were developed in an open workshop attended by experts from across the entire food chain. A diverse
group also participated in evaluating the ideas, from which the best ones were selected for further develop-
ment by Luke’s experts. After an initial feasibility study, three product types were chosen for further devel-
opment: snacks, noodle-type pasta, and licorice-type candy.

Extrusion was selected as the processing technology. Luke’s experts created several recipes, which were test-
ed in Luke’s Food Pilot test environment. Based on the pilot, the most interesting products were produced in
test batches for sensory evaluation. So far, the products have been tasted by consumer panels at various
public events and by HoReCa professionals at trade fairs. The products were also showcased during a visit
to Japan by the BIOSYS platform. Sensory evaluation is still ongoing.

Most data have been collected from the snacks. All snacks were based on oats and buckwheat. Some were
flavored with berry juices and powders, and spruce tip-infused honey, while others included mushrooms.
Some were seasoned with wild herbs. In Finland, the lingonberry cereal has garnered the most interest. Al-
though the data from the Japan visit is limited, the shiitake snack received the most positive attention in
discussions.
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Collaboration

In the next phase, the results of the sensory evaluation will be published, and the sample products will be
offered to companies for further development.

We are seeking new partners, particularly experts on the Japanese and Korean food markets and sensory
evaluation networks. We offer expertise in Nordic raw materials, future food processing technologies, and
modern research infrastructure, such as the Food Pilot and Extrusion Centre.

Pilot planning, recipes
Pre-processing of raw materiall
Testing processing method
* Asaresult, testbatches for
evaluation, product information

Ideation of food products
Evaluation of the ideas
Ideas thattook us
towards the future of the
vision

Model food products that
companies can further
develop in their own
processes

Multidisciplinary, open
future workshops

* Tastings, sensory evaluation
* Laboratory studies

Finetuning idea to
product types or concept

L ;he CO;H’\:H vision of the sketches * Theresult is information
eslrem = rde = +  Assessment of feasibility, about further development
strengthenex = =y raw materials, = needs, suitability for the
manufacturing e = desired market
Ideas technology Piloting

Fig 1. Co-Creation: A Participatory and Iterative Process

Fig 2. Several snack and pasta type model products were presented in Asumia Art and
Science Exhibition held in Tokyo in November 2024 (Photo: Reiko Masutani)
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Fig 3. Horeca professionals identified multiple potential uses for the mushroom snacks.
They could serve as a flavorful topping for salads or add texture to creamy soups.

Fig 4. Licorice type confectionaries containing honey and berries such as
lingonberry, cloudberry or bilberry were test manufactured and evaluated by

Luke’s trained professional tasting panel
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Combining North Karelian Cultural Elements and
Japanese Aesthetics:

Product Design and Packaging Conceptualization
Jose Martin Ramos-Diaz | Senior Scientist, MA PhD |

Food and Bioproducts, Production Systems | Natural Resources Institute Finland (LUKE) |
martin.ramosdiaz@Iluke.fi

North Karelian Foods and Tradition

North Karelia’s economic activities are strongly linked to forest harvesting, forest-based services and wood
products. Although the region has potential for large-scale dairy industry (e.g. Valio’s cheese factory in Joen-
suu), investment on small-scale animal farming has been on steady declined. In this context, agricultural in-
frastructures could be repurposed to the production of e.g. valuable nutritional crops. The production of
mushrooms like shiitake (Lentinula edodes), berries like blackcurrant (Ribes nigrum) and lingonberry (Vac-
cinium vitis-idaea) and special ingredients like flavored sugars—currently produced by small companies in
the North Karelia—could help reviving and diversifying the local economy.

The use of wood, from large architectural projects (e.g., Oodi, Metla-talo) to public saunas (e.g. sompasau-
na) and household furniture (e.g. Artek), is intertwined with Finnish culture and their relationship with na-
ture. The link between pristine nature and edible ingredients is generally emphasized and promoted among
Finnish food brands under the slogan “Pure Food from Finland”. Wood and food—despite their respective
reputation and phonetic similarities—are not commonly associated at commercial and industrial level. In
that sense, the present initiative attempts to create a concept that combines unique wooden materials with
food ingredients of cultural significance in North Karelia.

Japanese Aesthetics

Classical Japanese art and architecture is known for a harmonious blend of minimalism and natural elements
like wood, stone and vegetation. The never-ending circle of life and death is an inextricable part of nature that
is embodied in wabi-sabi (fEUNE{TF). A concept that emphasizes the beauty of imperfection and simplicity
linked with aging and decaying. Moreover, artistic expressions that evoke a sense depth and subtlety, rather
than the ability to state directly, are associated to the concept of Yugen (M4%). Managing spacing through
suggestiveness and balance seems unavoidable elements in Japanese classic aesthetics and appreciation. In the
contemporary urban world, the incorporation of “kawaii” along with information overload marks a contrast
to traditional elements to increase engagement and quick information delivery, mostly for commercial purpos-
es. In Japan, both classic and contemporary elements seem to harmoniously co-exist in everyday life.

Product Design

North Karelian flavorful ingredients (wholesome, modified and derivatives) include shiitake, lingonberry,
blackcurrant, bilberry (Vaccinium myrtillus L.), porcino (Boletus edulis) and chantarelle (Cantharellus cibar-
ius), and bulk ingredients such as oat and buckwheat flours among others. These materials were transformed
into starch-based expanded solids foams, also known as “breakfast cereals”, and starch-based unexpanded
longitudinally oriented gels, also known as spaghetti-style “pasta”. These foods were selected due to their
popularity, versatility and capacity to act as delivery agent of thermosensitive ingredients like polyphenols.
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In terms of flavorful ingredients, breakfast cereals contained (i) shiitake, (ii) blackcurrant, (iii) bilberry and
(iv) lingonberry while pasta contained (i) shiitake, (ii) porcino and (iii) chantarelle. These products were
produced in Luke’s food pilot plant (Alimentum building, Jokioinen, Kanta-Hame, Finland).

Packaging Conceptualization

Wood was essential for the manufacturing of a reusable ecofriendly compostable packaging for (i) breakfast
cereals and (ii) pasta. The breakfast cereal package consisted of a wooden crate with an interior distribution
(and dimensions) that aligns with the Finnish flag (Figure 1); the intrinsic characteristics of breakfast cereals
(lighter beige color) and freeze-dried bilberries (blue) were used to emphasize the origin of the product (Fin-

land).

Additionally, the assortment follows the Japanese food culture linked to hygiene, portion control and conve-
nience without plastic bags. Regarding the front label, an emoji with bilberry hair, large eyes and small
mouth (‘kawaii’ elements) were introduced to invite consumers to try the “taste of Finnish nature”. The
(in the
word “bites”) with a wooden fork and a bilberry on top. At the center, a cereal bowl—containing breakfast

[13%2)

product’s name, “Finn bites”, was combined with the graphical elements by replacing the letter “i

cereals and freeze-dried bilberries—indicates consumers the classic serving style. The side label includes in-
gredients, and a short story on the product’s origin.

Top view

Bring the taste of
Finnish nature to
Your breakfost
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Label 1: S5

Ingredients

Food for thought

Some used to produce this breakfast cereal were cultivated in the region of

Oat flour, buckwheat flour, waxy potato starch, in, whey
salt, honey and lingonberry juice. Additional ingredients: freeze-dried bilberries
and lingonberries.
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North Karelia, on the east side of Finland. The captivating nature and pristine
environment of the north gave birth to ingredients that give you more than nutrition and
taste, it gives you a glimpse of Finnish happiness.
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Label 3: S10

Ingredients
Oat flour, buckwheat flour, waxy potato starch, maltodextrin, shiitake, honey

and salt. Additional ingredients: freeze-dried bilberries and lingonberries.
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Food for thought

Some ingredients used to produce this breakfast cereal were cultivated in the region of
North Karelia, on the east side of Finland. The captivating nature and pristine
environment of the north gave birth to ingredients that give you more than nutrition and
taste, it gives you a glimpse of Finnish happiness.
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Figure 1. Front/side labels (A) and packaging design (B) corresponding to breakfast cereals.
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On the other hand, the pasta package consisted of an assembled rectangular wooden box without compart-
mentalization (Figure 2). Regarding the front label, the central graphical element contained a bowl, noodles
and chopsticks, while the products name, “Finn noodles”, stayed independently on top. Emojis were not
used to deliver the inviting message.
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Label 1: S4

Ingredients Cooking method EEPET Produced by

Label 2: S6
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Label 3: S8

Ingredients Cooking method Ak Produced by

Label 4: S11

Ingredients. Cooking method ELPE Produced by

o

Figure 2. Front/side labels (A) and
packaging design (B) corresponding to spaghetti-style pasta.

The high-relief patterned surface of the wooden packages combined with the oak scent could potentially af-
fect consumer’s perceptions and elicit nature-linked sensations. A characteristic that could be appreciated by
Japanese consumers as it follows classic aesthetic principles. The food packages were conceptualized in Luke
and manufactured by the company Kolo Design (Figure 3). A company founded in 2015 in North Karelia
that specializes on wood-based home products that incorporate natural elements and unique customizable
features.
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Figure 3. Wooden containers corresponding to breakfast cereals (A) and spaghetti-style pasta (B).
Photography by Kolo Design.

Exhibition in Tokyo

The prototypes (food products and packages) were displayed as part of an exhibition called “Asumia” (Fig-
ure 4), led by Associate Professor Tuula Jyske from the University of Helsinki. The aim of the exhibition was
to explore the symbiotic relationship between a built environment and the living organisms therein, and its
potential effects on the well-being of humans and other species; the applied methods combined art techniques
and scientific research. The exhibition was held in Mil Gallery Jingumae (Shibuya, Tokyo) on November
11th and 12th, 2024.

Figure 4. Prototypes displayed in the “Asumia” exhibition in Mil Gallery Jingumae (Shibuya, Tokyo)

Conclusive Remarks

This initiative shows that it is feasible to combine elements strongly linked to nature with popular foods
containing ingredients of cultural and economic significance. This concept presented consumers with kines-
thetic (touch) and flavorful (smell and taste) attributes, and cultural elements that deliver an impactful, yet
subtle, message on Finnish nature in a Japanese setting.
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Development of Cereal, Pasta, and Confectionery
Products Utilizing Eastern Finnish Raw Materials and
Extrusion as a Processing Method

Taru Kariniemi | Laboratory Engineer | Food and Bioproducts, Production Systems |
Natural Resources Institute Finland (LUKE) | taru.kariniemi@luke.fi

Raw Materials, Processing Methods, and Model Products

Model products, cereals, pasta, and confectionery, were developed in collaboration with Eastern Finnish raw
material producers and other food chain actors, using their ingredients. Extrusion was chosen as the process-
ing method. The main ingredients for cereals and pasta were artisan oat and buckwheat flours, while the
confectionery was based on organic honey, buckwheat and/or oat flour. Forest-sourced berries, cultivated
mushrooms and organic honey for sweetness, were also included. The prototypes were tasted at fairs and
events in Finland, exhibited in Japan, and underwent sensory evaluation by a trained panel at Luke Jokioinen.

Extrusion of Cereals, Pasta, and Confectionery Products

In addition to oat and buckwheat flours, cold-soluble potato starch and maltodextrin were used as raw ma-
terials in the extrusion of cereals to improve product texture. Whey, a dairy industry by-product, was initial-
ly considered for cereal formulations. However, due to its high lactose content and the need to accommodate
lactose-intolerant consumers, organic whey was replaced with a commercial whey concentrate.

The cereals were divided into two flavour profiles: a savoury version and sweet varieties. For the savoury
cereal, shiitake mushroom powder was incorporated into the recipe prior to extrusion. In the sweet, ber-
ry-flavoured cereals, berry juice concentrates (blackcurrant and lingonberry) were added to the extrusion

Figure 1. Erweka AR 403 coating drum and Clextral BP1o twin-screw extruder.
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recipe before processing, but the final flavouring was applied post-extrusion using a coating drum. A hon-
ey-water solution was sprayed onto the cereals as an adhesion agent, enabling the berry-flavoured sugars
(lingonberry and blueberry) to adhere to the surface. The extrusion process was carried out using a Clextral
(BP1o-Typez21) twin-screw extruder, and the coating of the cereals was performed with an Erweka All-Pur-
pose-Equipment (AR 403) device (Figure 1).

The extrusion process comprises several unit operations: raw material conveying, mixing, and kneading un-
der the influence of heat and pressure. In dry extrusion, the moisture content is significantly lower than in
wet extrusion, with approximately 30% moisture considered the threshold. Cereal extrusion is a dry extru-
sion process involving high temperatures, low moisture, and fast screw speeds, which increase torque as the
material is sheared and conveyed. In contrast, pasta extrusion is a wet extrusion process with high moisture,
lower temperatures, and slower screw speeds. Upon exiting the extruder die, the mass undergoes expansion,
forming air pockets within the structure, resulting in light and crispy cereals and snacks. Figure 2 presents a
process flow diagram of cereal extrusion.

Weighting of raw Mixing in the cutter .
[ matadsls ] :>[ (=pre-processing) ] =

&

Drying and cutting
=) [ (drying over night) ]
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Coating (Coating

drum)
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I—‘_—> Post-Drying (convection oven)
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Figure 2. Process flow diagram of cereal extrusion.

In pasta production via wet extrusion, the process operates at higher moisture content and lower tempera-
ture, with reduced screw speed to ensure adequate cooking before extrusion. Figure 3 presents a process flow
diagram of pasta extrusion. Product drying was performed using an Electrolux K70 combi oven.

materials (=pre-processing)

ARG

— { Drying (convection oven) ]
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Figure 3. Process flow diagram of pasta extrusion.

In confectionery extrusion, manual feeding directly onto the screws was required, bypassing the feed hopper,
due to the challenging consistency of the prototype product (which consisted primarily of honey). In this
process, the screw rotation speed was kept very low, while the temperature was slightly higher than in pasta
extrusion.
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Organization of Sensory Evaluations for Cereals,
Pasta, and Confectionery Products

Cereals were tasted at fairs and events for consumer feedback, but formal sensory evaluation was conducted
at Luke’s sensory laboratory in Jokioinen (Figure 4.). Due to cooking requirements, pasta was evaluated only
by a trained sensory panel, which has passed annual taste and odour tests. Cereal products were assessed
with a commercial reference, using randomly coded and duplicate samples, while pasta evaluation included
two versions of mushroom pasta (cooked in unsalted and salted water) without duplicates. All products were
evaluated one at a time using a Webropol survey form.

Figure 4. Sensory evaluation session for cooked and uncooked pasta and cereals.

Summary of Results

At the beginning of the project, the aim was to develop three different model products using extrusion, each
with three distinct flavours. The objective at this stage was not to create fully optimized, final recipes, but
rather preliminary formulations that could be offered to interested companies for further development. Nat-
urally, recipe development required significant effort, including several trial runs and numerous tests before
the final prototypes were achieved. Some compromises regarding raw materials were necessary when certain
ingredients proved unsuitable, but ultimately, most raw materials were sourced from producers in Eastern
Finland.

Theoretical nutritional values (energy, carbohydrates [+sugars], protein, fat [+saturated fat], and dietary fi-
bre) were calculated for the final recipes. Nutritional values were compared to a commercial reference cereal,
though the primary focus was on texture evaluation against model products. During the pasta cooking trials,
when optimal cooking times were determined, some structural weaknesses were observed, which lowered
expectations for the sensory evaluation of the pasta. The confectionery recipes, on the other hand, were not
further developed beyond a single extrusion trial; nevertheless, the resulting confectionery products were
relatively successful given the limited development (Figure 4).
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Figure 5. Lingonberry, blueberry, and cloudberry confectionery products.

All cereal prototypes received positive ratings for structural pleasantness, with scores well above the mid-
point of the scale. Blueberry and lingonberry cereals were well received, with lingonberry scoring highest in
taste and mouthfeel alongside the commercial reference. Purchase intent was highest for the lingonberry ce-
real, with nearly 40% of respondents willing to buy it as is, and additional respondents open to minor im-
provements. The blueberry and shiitake cereals also showed good potential for further development.
Open-ended feedback was largely positive, with constructive suggestions for improvement. Overall, the sen-
sory evaluations indicate that the developed cereal prototypes are promising candidates for further product
development.

As expected, pasta prototypes performed poorly in sensory evaluation, though lingonberry pasta showed
slight promise with a mildly positive taste score. In open-ended feedback, it was suggested that lingonberry
pasta could be paired with the Tampere delicacy “mustamakkara” (black sausage), and it was also consid-
ered suitable for salads. Due to poor structural ratings, further development of the pasta prototype was dis-
continued.

Berry confections were evaluated by a trained panel; blueberry scored highest in taste, cloudberry in mouth-
feel. Structural differences were observed between the products due to variations in extrusion and nozzle
type. The cloudberry confectioneries, made with a flat nozzle, received the highest mouthfeel score, followed
by blueberry and lingonberry. Over 40% of respondents indicated they would purchase the cloudberry con-
fectioneries as is, while 35% would buy the blueberry and 32% the lingonberry confectioneries without
modifications.

The cereals and confectionery products were highly successful, and their recipe development could be offered
for further advancement. However, based on these results and the selected raw materials, it is challenging to
achieve pasta with a structural quality comparable to that of traditional durum wheat pasta.

However, based on these results and the selected raw materials, achieving pasta products were comparable
to those from traditional pasta-producing.
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Mushrooms as a Material

Hiroya Nakauchi | Project Assistant Professor, Ph.D. (Biomed. Eng.) | Shinshu University |
hnakauchi@shinshu-u.ac.jp

Introduction

Mushrooms are highly nutritious and enjoyed as a healthy food ingredient in both Japan and Finland. They
can be broadly divided into two parts: the fruiting body, which grows above ground, and the mycelium,
which extends underground. The fruiting body is the part commonly consumed as food and typically consists
of structures such as the cap, stipe, and gills, with variations in shape and color depending on the species.
Additionally, this part functions to produce and release spores for mushroom reproduction. The mycelium
spreads underground and absorbs nutrients. The fruiting bodies have long been utilized for extracting bioac-
tive molecules and polymers. In recent years, however, research on utilizing mushrooms as materials has
gained increasing attention. This presentation introduces studies exploring the use of both the mycelium and
the fruiting body as materials.

Utilization of Mycelium as a Material

One of the key advantages of using mycelium as a material is its ability to grow using various types of bio-
masses, including sugars, as a nutrient source. This allows for the efficient reuse of unused biomass. Among
the most extensively studied applications of mycelium materials is mycelium-based composites. These com-
posites are bio-based materials created by combining fungal mycelium with organic materials such as forest-
ry and agricultural waste. The process involves inoculating mycelium onto a lignocellulosic substrate, mold-
ing it into a specific shape, and allowing the mycelium to grow. As the mycelium develops, it intertwines with
the natural fibers in the substrate, effectively binding the structure together like a natural adhesive. Once the
material has sufficiently matured, it is dried to halt further mycelial growth, resulting in a stable composite
material made of mycelium and lignocellulosic components (Figure 1).

Natural fibers Mycaliu i‘j’pha
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Figure 1 How to make mycelium-based composites.

Mycelium-based composites are lightweight and strong, exhibiting excellent thermal insulation and sound-
proofing properties. Due to these characteristics, they are anticipated for applications in construction mate-
rials, packaging, and thermal/sound insulation (Figure 2).
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Figure 2 Mycelium-based composite for packaging material
(S. VAndelook et al. 2021, ©Ecovative) and
business card holder made of mushroom leather (©mushco).

Additionally, mycelium-based composites can be customized into various shapes, enabling high design flexi-
bility when combined with 3D printing technology. This has opened up possibilities for applications in de-
signer furniture and artistic creations.

Beyond composites with organic materials, efforts have also been made to use pure mycelium as a material.
One such innovation is mycelium leather, a non-animal alternative to traditional leather, which has already
been commercialized by several companies. Mycelium leather is produced by cultivating mycelium in sheets
on liquid or solid media, then harvesting and processing it with treatments such as dyeing or reinforcement
if necessary. The most significant advantage of mycelium leather is that it is entirely derived from mush-
rooms. This provides a sustainable solution to ethical concerns associated with animal leather production,
such as animal welfare issues and greenhouse gas emissions from livestock farming.

Utilization of Mushroom Fruiting Bodies as Material

One of the advantages of using mushroom fruiting bodies as materials is the ability to repurpose surplus
production, defective products, and residues left after extracting specific compounds, thereby utilizing re-
sources that would otherwise be discarded. Additionally, using agricultural and forestry waste as a growth
medium for mushroom cultivation contributes to the cascade utilization of natural resources.

To date, one of the most studied applications of mushroom fruiting bodies as materials has been the ex-
traction of chitin, a structural polysaccharide found in fungal cell walls. Wan et al. demonstrated that treat-
ing mushroom fruiting bodies with sodium hydroxide and hot water, followed by mechanical fibrillation,
enables the production of chitin nanofibers. Chitin is considered the second most abundant natural polysac-
charide after cellulose, traditionally derived from crustacean shells such as crab. However, utilizing mush-
rooms as a chitin source allows for a more stable supply, independent of seasonal and regional constraints.

Recently, we have developed a technique to extract fungal mycelial fibers from mushroom fruiting bodies
without disrupting their structure. Unlike conventional chitin extraction, which isolates specific components,
this method weakens the adhesion between fungal cells, enabling the extraction of intact mycelial cells as a
fiber dispersion in water. Inspired by the wood pulp production process, in which wood cells are separated
and extracted, we have termed this material mycelium pulp. Mycelium pulp is obtained by bleaching mush-
room fruiting bodies using a combination of sodium hydroxide, hydrogen peroxide, and ultraviolet light
treatment, followed by fibrillation in water using a blender (Figure 3).
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Bleached

Fruiting body Mycelium pulp

Hot water extraction residue of
F. velutipes

G. lucidum Q

Figure 3 How to make mycelium pulp.

Interestingly, FTIR spectral analysis revealed no significant changes before and after bleaching, suggesting
that polysaccharides and bioactive compounds present in the mushrooms may remain intact. The bleached
fruiting body exhibited a visible light reflectance of over 80%, and the shape of the extracted fungal fibers
varied depending on the mushroom species used as the raw material. For example, mycelium pulp derived
from Ganoderma lucidum (a non-edible, relatively rigid medicinal mushroom) exhibited fine, branched fibers
with an average width of 2.3 = 0.6 pm. In contrast, mycelium pulp derived from Flammulina velutipes (a soft,
edible mushroom) consisted of thicker, straight fibers with an average width of 8.0 = 3.4 pm. We also demon-
strated that mycelium pulp could be molded into fibers, films, and porous sponge-like structures, highlighting
its excellent moldability. Furthermore, additional fibrillation using an ultrasonic homogenizer further disin-
tegrated the mycelial structure, producing nanofibers with widths of approximately 1o nm (Figure 4).

Mycelium pulp prepared by blender Mycelium nanofiber prepared by blender and
ultra sonic homogenizer

Figure 4 Mycelium pulp and nanofibers obtained by additional defibrillation.

The nanofiber dispersion in water exhibited high viscosity and gel-like behavior. Such nanofiber materials
often possess high surface area, superior mechanical strength, and emulsifying properties, suggesting the
potential for developing high-value-added nanomaterials derived from mushrooms.

Conclusion

In this presentation, the development of materials utilizing both the mycelium and fruiting bodies of mush-
rooms is introduced, highlighting their unique characteristics and potential applications. Mycelium-derived
materials, such as mycelium-based composites and mycelium leather, exhibit properties such as lightweight and
high strength, making them promising candidates for use in construction, packaging, and design. Their sustain-
ability and ability to reduce environmental impact further enhance their attractiveness as alternative materials.
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On the other hand, the use of mushroom fruiting bodies as materials includes the extraction of chitin nano-
fibers as well as the development of mycelium pulp technology, which enables the extraction of fungal fibers
while preserving their original structure. The findings suggest that the fiber morphology of mycelium pulp
varies depending on the fungal species, and further fibrillation can produce nanofibers, expanding its poten-
tial as a novel bio-based material.

These studies on mushroom-derived materials pave the way for efficient biomass utilization and the develop-
ment of sustainable materials. However, since the mycelium pulp technology is still in its early stages, further
advancements in production and processing techniques will be required for practical implementation. By le-
veraging the diverse properties of mushrooms, the development of innovative bio-based materials may con-
tribute to reducing environmental impact and promoting a resource-circulating society.






Chapter

6

Business Dialogues —
Participating Businesses from
Finland and Japan



96 6. Business Dialogues — Participating Businesses from Finland and Japan

Intelligence for Precision Forestry

Tuomo Puumalainen | Chief Operating Officer | Oy Arbonaut Ltd |
tuomo.puumalainen@arbonaut.com

Yoshito Shimizu | Business developer | Oy Arbonaut Ltd |
yoshito.shimizu@arbonaut.com

General Introduction of Oy Arbonaut Ltd

Arbonaut, a leading Finnish geodata company based in Joensuu, has been a pioneer in digital forestry solu-
tions for over 30 years. With operations spanning six continents and a diverse team from 20+ nationalities,
Arbonaut offers innovative geoinformation solutions for a range of applications, including forestry, environ-
mental monitoring, natural disasters, and security. Our mission is to deliver innovative solutions for da-
ta-driven decision making in private and public sectors.

Our business can be divided into four domains:

« Forest Inventories: Using LIDAR and other spatial data to analyse forest resources.

« Ecological Risk Assessment: Analysing climate-related risks such as forest fires and carbon stocks.

+ Forestry Operations Management: Bridging field operations and office planning through special maps
and digital tools.

* Forest Information Systems: Turning forestry data into practical plans and actions.

Central to these services is the concept of precision forestry, which involves making decisions based on local
conditions and knowledge, supported by reliable and accurate data.

LiDAR Data and Its Application in Finnish Forestry: Arbonaut’s Contribution

LiDAR (Light Detection and Ranging) technology provides high-resolution, three-dimensional data essential
for modern forest inventory. In Finland, national-scale LIDAR-based forest inventories began in 2010, with
full-country scans conducted every six years since 2020. These scans produce dense point clouds (=5 points/
m2), enabling precise estimation of forest parameters such as stand height, diameter, volume, and species
composition. Inventory results are distributed via the Finnish Forest Centre, supporting transparency and

innovation across the sector.

Arbonaut plays a central role in this process, annually processing approximately half of the national LIDAR
data analysis projects—covering over 3 million hectares in 2024 alone. Our expertise in LIDAR data analysis
and statistical modelling enables large-scale, cost-efficient analysis using the Area-Based Approach (ABA).
This “Finnish model” demonstrates how LiDAR data, combined with advanced analytics and open data in-
frastructure, can transform forestry practices to be more efficient and enable data-driven decision-making.
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Figure 1. Cross section of LIDAR data in forests

Precision Forestry Framework by Arbonaut:
Intelligence-Driven Forest Management

Arbonaut’s approach to precision forestry is built upon a three-tiered framework that integrates advanced
remote sensing technologies, operational decision-making tools, and modern forest information systems.
This model is designed to support sustainable, efficient, and data-informed forest management across diverse
environmental conditions.

Layer 1. Foundational Data Acquisition

At the core of Arbonaut’s methodology is the generation of high-quality baseline data. This foundational
layer ensures that all subsequent forest management decisions are grounded in accurate and spatially explic-
it data.

Keywords are:

+ Airborne LiDAR Scanning: Captures detailed three-dimensional forest structure, including tree height,
canopy structure, and terrain features.

» Statistical Modelling: Translates spatial data into quantifiable forest parameters.

* Area-Based Approach (ABA): A scalable and cost-effective method for analyzing large forest areas using
remote sensing and sample plot data.

+ Advanced Stand and Canopy Delineation: Enables precise mapping of forest compartments and individ-
ual tree crowns.

Layer 2. Operational Decision Support

The second layer focuses on transforming data into actionable insights for forest operations. This layer em-
powers forest managers to make informed decisions that balance productivity with ecological stewardship.

+ Decision-Support Mapping: Provides intuitive visualizations to guide planning and execution.

* Reduced Field Survey Requirements: Remote sensing minimizes the need for extensive on-site assess-
ments.

+ Ecological Integration: Supports biodiversity conservation and ecosystem-sensitive planning.

« Management Cycle Continuity: Facilitates iterative planning, implementation, and feedback within for-
est operations.

Layer 3. Forest Information Systems

The final layer ensures that data and insights are accessible, usable, and shareable through robust digital in-
frastructure:
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+ Cloud-Based Platforms: Accessible via web and mobile interfaces, with offline functionality for field use.

+ Geospatial Information System (GIS) Integration: Enables spatial analysis, optimization, and multi-layer
mapping.

* Cross-Organizational Data Sharing: Supports multi-tenant environments and interoperability through
modern APIs.

+ Scalability and Flexibility: Designed to operate effectively across varied environmental and organization-
al contexts.

These systems facilitate real-time collaboration, enhance transparency, and support adaptive forest manage-
ment strategies.
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Figure 2. Example of one product for forest operational management in Finland

Arbonaut in Japan

Arbonaut takes a keen interest in Japan due to its extensive forest coverage and high proportion of privately
owned forests - characteristics that Japan shares with Finland. These similarities, combined with strong rela-
tionship between the two countries and the growing Japanese interest in Finnish forestry practices, have
paved the way for Arbonaut’s active engagement in Japan. With the support of initiatives such as Business
Finland and the BIOSYS project, as well as in collaboration with local partners, Arbonaut is working to
adapt Nordic digital forestry solutions for the Japanese market.

Challenges in Japanese Forestry
Arbonaut has identified several issues in Japan’s forestry sector:

+ Fragmented Inventory Coordination: Lack of centralized data collection at the prefectural or national level.

* Diverse Operational Conditions: Japan’s north-south geography results in varied forest types and cli-
mates, complicating management.

* Mountainous Terrain: Steep slopes prevent efficient mechanized operations and increase costs.

+ Unclear forest ownership boundaries: Inaccurate land boundaries are obstacles to forest management
planning.
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These challenges present opportunities for optimization tools and digital solutions. Arbonaut believes that
Nordic-style digital forestry could significantly enhance Japan’s forestry sector.

Our Experience in Japan

By recognizing several barriers, Arbonaut has actively engaged in Japan for nearly five years, aiming to intro-
duce Nordic digital forestry solutions for local needs. A key initiative is the ForPas project, developed in
collaboration with Precision Forestry Measurement Ltd., a startup based in Ina city, Nagano Prefecture. This
cross-border partnership focuses on the development of a cloud-based forest information system specifically
designed to the Japanese forestry industry. The project itself originated from our participation in a forestry
exhibition held in Nagano Prefecture and eventually evolved into a multi-year project between companies.
ForPas is software designed to address the issues mentioned above in Japanese forestry by supporting the
digitization of forest planning processes, forest boundary surveys, and forest management plans, as well as
enabling data sharing between organizations.

By combining Finnish expertise in LIDAR-based inventory and spatial data systems with local knowledge
and needs, Arbonaut contributes to improving transparency of forest related data and, operational efficiency
in Japanese forestry. The ForPas system is a good example of how international collaboration can address
region-specific challenges and support the digital transformation of forest management.
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Figure 3. Screenshot of ForPas for Japanese market

Conclusion

Arbonaut’s presentation highlights the transformative potential of digital forestry. With advanced technolo-
gies and Nordic methodologies, Arbonaut aims to address Japan’s forestry challenges and possibilities to
enhance efficiency while promoting sustainability and biodiversity. Arbonaut’s collaborative projects in Ja-
pan are examples of the fusion of local expertise and global innovation, paving the way for a smarter future
in sustainable forest management in Japan.
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KESLA and RITAPLUS Partnership in Japan:
A Transformative Collaboration for Forestry

Janne Hayrynen | Sales Manager - Asia Pacific | KESLA Oyj
Yasuiji Fujikawa | Chief Executive Officer | RITAPLUS, Inc.
Akiko Domura | Senior Executive Director | RITAPLUS, Inc.

Kesla and RITAPLUS Partnership in Japan:
A Transformative Collaboration for Forestry

The partnership between Kesla Oyj and RITAPLUS, Inc. represents a milestone in advancing forestry opera-
tions in Japan, aligning perfectly with the goals of the BIOSYS project. By integrating Kesla’s innovative
forestry technology with RITAPLUS’s deep understanding of the Japanese market, the collaboration has not
only enhanced the market presence of both companies but also contributed significantly to sustainable for-
estry practices and operational efficiency.

Kesla Oyij: Innovators in Forestry Technology

Kesla Oyj, established in 1960 by Antti Kirkkainen, is a globally recognized leader in modern forestry tech-
nology and material handling solutions. Originally focused on agricultural equipment, Kesla shifted to for-
estry in the 1980s and expanded its export activities, becoming a trusted name in global markets. Today, the
company operates from its headquarters and main factory in Joensuu, Finland, with additional factories in
Kesilahti and Ilomantsi. Employing approximately 2 50 people, Kesla generates an annual revenue exceeding
so million euros.

Kesla’s product range is extensive, including tractor equipment, timber harvesting solutions, and truck and
industrial cranes. Its third-generation KESLA RH-III harvester heads stand out for their cutting-edge design,
high efficiency, and low fuel consumption. These products are optimized for diverse applications such as
thinning, final felling, eucalyptus debarking, and energy wood harvesting—demonstrating Kesla’s commit-
ment to innovation and adaptability.

RITAPLUS, Inc.: A Local Forestry Champion

RITAPLUS, Inc., founded in 2013 and based in Hita City, Oita Prefecture, has quickly become a cornerstone
of Japan’s forestry industry. Specializing in the sales, repair, and rental of forestry machinery, RITAPLUS
serves as the Japanese distributor for Kesla, the Western Japan distributor for Austrian woodchipper manu-
facturer MUS-MAX, and the national distributor for Swiss fuel transport container manufacturer FMT.

RITAPLUS operates with a vision of creating a sustainable harmony between the economy, environment, and
resources. By promoting the sustainable use of forest resources and fostering mutual understanding between
urban consumers and mountainous producers, RITAPLUS actively revitalizes the Japanese forestry industry.
The company’s advanced service center supports stock management, shipping inspections, body assembly,
maintenance, and after-sales services, ensuring operational excellence.
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Strengthening Forestry Operations: The Kesla-RITAPLUS Collaboration

The collaboration between Kesla and RITAPLUS deepened in 2023, aiming to solidify Kesla’s position as a
leading provider of forestry machinery in Japan. This strategic partnership has driven significant sales of
harvester heads, timber cranes, and other products, making Japan one of Kesla’s most important export
markets. The BIOSYS project has served as an enabling platform for this fruitful collaboration to spread the
word.

Together, Kesla and RITAPLUS have focused on optimizing critical aspects of product operations in Japan as
KESLA JAPAN, including:

« Streamlined Assembly Processes: Enhancing body-assembly workflows to ensure efficient local adapta-
tion of Kesla’s products.

+ Seamless Product Delivery: Establishing reliable systems for timely and accurate product deliveries.

» Comprehensive Product Control: Implementing procedures to support safe and reliable use of Kesla
machinery.

RITAPLUS has also worked tirelessly to improve processes that help local dealerships deliver increased reli-
ability and quality while reducing operational costs.

Key Achievements

A notable achievement of this partnership is the launch of the “KESLA CUSTOMER SUPPORT?” system.
This remote service platform facilitates communication and collaboration between RITAPLUS, Kesla, and
local dealerships, streamlining key operations such as:

* Body assembly guidance.
« Servicing and maintenance support.
* Spare parts delivery management.

The system’s effectiveness is evident in its ability to ensure consistent delivery of high-quality machinery to
local dealerships, contributing to increased customer satisfaction and operational efficiency.

Addressing Challenges
Despite its successes, the partnership has encountered challenges that require proactive solutions, including;:

1.Engineer Shortages: The industry-wide shortage of skilled engineers poses a significant obstacle. RITA-
PLUS is addressing this by recruiting talented personnel and developing an education system to train
engineers.

2.Sales Performance Variability: While sales of harvester heads and timber cranes have been robust, there
remains room for improvement in market penetration and customer outreach.

3.Educational Gaps: Training programs for engineers and operators are critical to ensuring the optimal use
of advanced forestry machinery. Kesla and RITAPLUS are working together to develop comprehensive
training modules to bridge this gap.

Focus on Stroke and Roller Harvesters

The Japanese forestry market has shown strong demand for both stroke and roller harvesters, each offering
unique advantages:
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» Stroke Harvesters: These machines are highly versatile, capable of efficiently handling various tree types
and terrains. Their advanced technology ensures high productivity and low operating costs, making
them a staple in the Japanese market.

* Roller Harvesters: The increasing demand for roller harvesters reflects their ability to process larger trees
with precision and efficiency. Kesla’s innovative designs in this category have positioned the company as
a market leader.

Additionally, timber cranes represent another critical area of growth, as their robust capabilities are integral
to forestry operations in Japan.

Impact on Japan’s Forestry Industry

The Kesla-RITAPLUS partnership has profoundly impacted the Japanese forestry sector. Key contributions
include:

« Increased Visibility: Both companies have gained greater recognition in Japan and Finland, reinforcing
their reputations as leaders in forestry technology.

+ Enhanced Networking: The collaboration has opened doors to new partnerships and opportunities with-
in the industry.

« Sustainability Initiatives: By promoting the efficient use of forestry resources, the partnership supports
sustainable practices that benefit the environment and local communities.

+ Educational Advancements: Training programs and knowledge-sharing initiatives have strengthened the
skills of forestry professionals, fostering long-term industry growth.

Future Prospects

Looking ahead, Kesla and RITAPLUS are exploring new opportunities to extend their successful collabora-
tion. One such initiative involves a follow-up project under the BIOSYS framework, focusing on real wood
markets and bioenergy. This project aims to:

+ Conduct comprehensive market research to identify emerging trends and opportunities.
+ Develop innovative solutions tailored to the evolving needs of the forestry industry.
« Strengthen the partnership’s contribution to sustainable and efficient forestry operations.

Conclusion

The partnership between Kesla Oyj and RITAPLUS, Inc. exemplifies how international collaboration can
drive innovation and efficiency in forestry operations. By combining Kesla’s advanced technology with RITA-
PLUS’s market expertise, the collaboration has delivered significant benefits to the Japanese forestry sector
and beyond. As both companies continue to explore new avenues for growth and innovation, their partner-
ship serves as a model for sustainable success in the global forestry industry.

Through initiatives like the BIOSYS project, Kesla and RITAPLUS have demonstrated the power of partner-
ship in overcoming challenges and achieving shared goals. With a steadfast commitment to sustainability,
quality, and customer satisfaction, the future of this collaboration promises to be as impactful as its achieve-
ments to date.
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Extension of BIOSYS Cooperation with South Korea

Daesung Lee | Research Scientist, PhD | Natural Resources Institute Finland (LUKE) |
daesung.lee@luke.fi

Introduction

The BIOSYS project has expanded international networking and strengthened collaboration with South Ko-
rea, enabling Finnish and South Korean partners to align efforts effectively through shared experiences and
knowledge exchange. This report outlines the key activities carried out between 2024 and 2025, arranged
chronologically.

BIOSYS Delegation Visit to Gangwon State, South Korea (November 17-18, 2024)

The Finnish delegation visited Gangwon State, meeting members of the Korea Forest Manager Association
(KFMA), including President Jung-Hee Park and key academics from Seoul National University, National
Institute of Forest Science (NIFoS). An academic meeting with Kangwon National University (KNU), Gang-
won Research Institute, and the Gangwon Regional Association of the Korean Federation of Science and
Technology Societies (KOFST) focused on enhancing cooperation between North Karelia and Gangwon.

At an international symposium hosted by Kangwon Domin Ilbo newspaper and Gangwon State, participants
exchanged forestry knowledge, with keynote speeches by North Karelia’s Regional Mayor and presentations
from Finnish and Korean experts. The delegation also visited Chuncheon Wood Cooperative to observe ad-
vanced wood manufacturing technologies and discuss market strategies.

Intensive Interviews with South Korean Forest Experts
(February 24 - March 7,2025)

As part of Work Package 2 on innovation ecosystem consolidation, BIOSYS engaged key South Korean or-
ganizations, including Korea Forest Service (KFS), NIFoS, Korea Forestry Promotion Institute (KOFPI), Ko-
rea Forest Welfare Institute (KFWI), KOFST, KNU, regional government bodies, and universities. Interviews
focused on forest-related research, development, innovation, and education (R&D&I&E) actors, forest uti-
lization, cooperation between institutions, business-research partnerships, and funding mechanisms. The
total number of interviewees was 20 people. The BIOSYS team identified challenges and promising best
practices to strengthen Finland-South Korea collaboration.

Cultural Exchange and Regional Economy Discussions (March 7 & May 10-16, 2025)

On March 7, I consulted with the Inje Culture Foundation on Finland’s sauna tradition, with insights from
Naomi Moriyama, to explore forest-aligned regional recreation. In May, an Inje County Government office’s
delegation visited North Karelia to connect forest-based healing and active sports, leveraging Finland’s
cold-climate forest environment. The delegation discussed themes such as national parks, birch forests,
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wooden architecture, wellness, trails, Nordic culture, agricultural products, tourism, and rural economy.

Visits included the Forest Museum, Nuuksio and Koli National Parks, and meetings with local organizations
such as LUKE, University of Eastern Finland (UEF), North Karelia Regional Councils, and forestry companies.
These exchanges fostered promising opportunities for collaboration and initiated partnership discussions.

Webinar on Timber Supply Chains in Finland and South Korea (June 4, 2025)

The webinar presented expert insights into timber supply chains, covering stages from forest sites to wood
processing factories. Finnish and Korean speakers from LUKE, NIFoS, MTK (Central Union of Agricultural
Producers and Forest Owners), and consulting firms (Merivuori consulting Oy) discussed private forest own-
ership, management associations, and timber procurement in sawmills. Consecutive English-Korean inter-
pretation facilitated active discussions, highlighting similarities and differences in supply chain management
and identifying collaboration opportunities for sustainable forest resource use.

Guided Visit of Korean Forestry Delegation to Finnish and North Karelian
Forest Sectors (June 12-18, 2025)

I led a delegation of ten representatives from KFMA, Gangwon Research Institute, universities, and media to
strengthen connections with Finnish forestry and North Karelia’s forest sector. The delegation toured VIT
FutureHub, VirtuLab at LUKE, LUKE’s experimental forest, Forestry company’s sawmill, Koli National
Park, and the forest farm Siikakosken Myllykahvila. Meetings included UEF, Forest Joensuu, Finnish Forest
Centre, ProAgria, EFI, MTK, and TAPIO.

Field visits, research team engagements, and industry tours focused on timber and non-timber product inno-
vation and implementation. The delegation committed to continuing exchanges and hosting Finnish visitors
in Korea, aiming for sustained mutual collaboration to advance forestry addressing future challenges.

Korea Forest Service Delegations Explore Finnish Forestry Policies and Models
(September 2025)

Two delegations from the Korea Forest Service (KFS) visited Finland in September. The Organization and
Management Innovation Division benchmarked Finnish forest policy formulation, performance manage-
ment, research integration into policy, and government-private sector cooperation. The Forest Resources
Division examined forest society structure and owner services to inform Korea’s Leading Forest Management
Complex (LFMC) project, managing large private forest ownership units.

Visits to LUKE, the Ministry of Agriculture and Forestry, MTK, Finnish Forest Centre, LUKE’s experimental
sites, and Forestry Management Association (Mhy) meetings provided direct insights into forest laws, service
provision, information management, and joint ownership concepts. These engagements identified collabora-
tion possibilities across governmental, regional, industrial, and research sectors.

Conclusion

The BIOSYS project has significantly advanced Finland-South Korea forestry cooperation, especially be-
tween North Karelia and Gangwon State. Delegation visits, expert interviews, academic exchanges, cultural
interactions, and webinars have established a strong foundation for continued R&D&I&E collaboration in
forest research and industry. The partnership leverages both regions’ unique strengths to address emerging
sustainable forestry and bioeconomy challenges and opportunities.
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Cultivating the Living Ecosystem for a Sustainable and
Innovative Future Together

Naomi Moriyama | BIOSYS Japan Ecosystem Project Manager |
Regional Council of North Karelia | project@naomimoriyama.com

Building on the Momentum

The North Karelia Forest Bioeconomy and Unique Food International Growth Ecosystem - BIOSYS Japan
and South Korea Project (November 2023 — November 2025) has advanced mutually beneficial themed ini-
tiatives between North Karelia and forested regions such as Nagano Prefecture, Ina City and Hokkaido
Prefecture in Japan and Gangwon State in South Korea, into concrete and in-depth undertakings.

Insightful reports with key findings and future opportunities of these significant undertakings are presented
in the body of this publication.

North Karelia Region, Nagano Prefecture, Ina City, Hokkaido Prefecture and Gangwon State will continue
the work. Akita Prefecture is joining us on the fast track with a Memorandum of Understanding being signed
between Akita and North Karelia on November 17, 2025.

The partners in this collaborative endeavor will not only ride on the momentum but will accelerate it.

Think Globally, Act Locally

We believe that region-to-region collaborations produce solutions to global challenges, while growing the
local economy, thus, enriching residents’ wellbeing.

State administrations set long-term strategy and policy directions.

President of the Republic of Finland, Alexander Stubb and Prime Minister of Japan Shigeru Ishiba announced
the Joint Statement on Reinforced Cooperation in the Future in June 2025, including “the potential for fur-
ther collaboration in the fields of forestry, circular bioeconomy and sustainable food systems.”

Ministry of Agriculture and Forestry Finland and Ministry of Agriculture, Forestry and Fisheries signed a
Memorandum of Cooperation to intensify cooperation to utilize sustainable bioeconomy solutions
on September 24, 2025 at Nordic Circle Pavilion, Osaka Kansai Expo.

The Forestry Agency of the Japanese Government states that Japan’s goal is to achieve carbon neutrality by
2050 with smart cyclic use of forest resources through the Ministry’s “Harvesting, Utilizing, and Replanting”
forestry initiative, and expansion of wood use initiative.

Ministry of Agriculture and Forestry, Ministry of Economic Affairs and Employment, and Ministry of the
Environment Finland announced in 2022 that Finland’s new Bioeconomy Strategy aims to double the value
added of bioeconomy in an ecologically, socially and economically sustainable manner and to make Finland
climate neutral by 2035.


mailto:project@naomimoriyama.com

Cultivating the Living Ecosystem for a Sustainable and Innovative Future Together 109

Being aligned with these national-level strategic policy directions, prefectures and cities led by effective lead-
ers and operated by capable talents can implement positive changes efficiently. A successful change in one
region can be replicated in others, thus spreading ripple effects throughout its nation over time.

In addition, in a long term, actors from North Karelia could make their partner region in Japan as a base to
roll-out their successful ventures throughout Japan and onto Asia, and players from Japanese and South
Korean prefectures to make North Karelia a launch pad to expand to European Union, and beyond.

Five-Helix Ecosystem

The capital of the North Karelia region, the City of Joensuu, is known as the Forest Capital of Europe. Ex-
perts in North Karelia have developed, over decades, proven-successful five-helix ecosystems, like Forest
Joensuu, Photonics Joensuu, Energy Joensuu, Borderland (digital border security), where academia and re-
search, government and commerce sectors, along with civil society and natural environment, co-create sci-
ence-backed innovative ventures to grow economy and strengthen livelihood in a sustainable manner.

North Karelia’s Proven-Successful Regional Five-Helix Ecosystem
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Working for BIOSYS North Karelia Ecosystem - Japan Project at Regional Council of North Karelia, T wit-
nessed firsthand many clusters of this model carrying on specific mission-driven projects. They are dynamic,
practical, focused and effective.

Every individual, organization, or sector has its distinct expertise and roles, and each operates independently,
while an assembled group from the three sectors collaborate on a particular mission. An intersection of the
highly skilled multidisciplinary, complimentary talents from the industry-academia-government cluster is a
fertile ground for cutting-edge innovation-fueled services or products which bring meaningful solutions in a
marketplace.

Inspired by this successful model, the prefectures of Nagano and Akita have been developing its own five-he-
lix ecosystem, branded as “Kisodani & Inadani Forest Valley” and “Souzou-no-mori (Forest of Imagina-
tion-Creation)” respectively to help vitalize the local economy and enhance social wellbeing.
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A team in the BIOSYS Ecosystem in North Karelia has collaborated with a team which has been building
Forest Valleys in Nagano. For the Wood Supply Chain DX initiative in Hokkaido, an ITC business-RDI-gov-
ernment team from North Karelia and Hokkaido is being assembled to continue perfecting the pilot platform
in 2026.

Together, North Karelia and its partners aim to expand these Five-Helix-to-Five-Helix collaborations to gen-
erate new green and digital solutions that address global challenges.

Emerging Opportunities: Non-Timber Forest Products and Services

The BIOSYS North Karelia Forest Bioeconomy and Unique Food International Growth Ecosystem builds on
on-going themed missions mentioned above while identifying areas of opportunity to pursue. Some are
non-timber forest products and services like health and nutrition initiatives, sustainable tourism, education
and skill training, and utilization of natural resources by-products for plastic-alternatives or meat-alternative
protein materials.

A reconfigured group which is a continuum of the BIOSYS Ecosystem is emerging to pursue these opportu-
nities with partners in Japan and South Korea. The new consortium will capitalize on the successful formu-
la from the BIOSYS Ecosystem phase.

Regional Council of North Karelia as Diplomacy Partner

Going forward, Regional Council of North Karelia will act as a diplomatic partner for its peer organizations
in Japan, South Korea and other foreign markets.

In parallel, North Karelia’s five-helix ecosystem will define a joint mission and strategy, managing the imple-
mentation of collaborative efforts with partner ecosystems abroad.

Collaboration Model for North Karelia International Growth
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Cultivating the BIOSYS North Karelia - Japan - South Korea Ecosystem

The North Karelia Forest Bioeconomy and Unique Food International Growth Ecosystem has grown into a
vital living structure, mirroring nature itself. Seeds we planted in the application documents for the funding
over two years ago have sprouted and grown. While the trunks are still slender for their young age, new
branches have been spreading towards the sky. Their roots are growing deep in the earth, co-habiting with
matters and countless living organisms.

The more diverse the ecosystem is, the richer its offerings are. We welcome scientists, policymakers, innova-
tors, entrepreneurs, and business leaders to join us for the next stage of this journey.

Thank you to those who have participated in the North Karelia Forest Bioeconomy and Unique Food Inter-
national Growth Ecosystem — Project Japan and South Korea from November 2022 to November 2025.

Together, we will continue cultivating this living ecosystem for a sustainable and innovative future.
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Opportunities, Impacts and
Potential for Future

Jutta Kauppi | Head of BIOSYS Ecosystem & International Rl Ecosystems, M,Sc. Agr.,
PhD. Vet. Med., MBA Health | Natural Resources Institute Finland (LUKE)

Over the past two years, an ecosystem way of collaboration has been developing between Japanese and Finn-
ish regional and prefectural policy makers, industrial experts, scientists, , and organizations in the forest
bioeconomy and food sectors.

During these years and basing the operations on the earlier North Karelia forest bioeconomy projects, the
BIOSYS Ecosystem has organized events online and in-person for connecting people and organizations, del-
egation visits coming back and forth between the two countries. These contacts have been rising exponential-
ly and now we have a living ecosystem that is maintained with the key experts coming from all the fields of
forest bioeconomy.

The outcomes of these past actions will be spread to the next coming years and realized by the researchers,
developers, innovators, companies, investors, and policy makers — the impact can be measured in many ways
and in the ecosystem the most important issue are the people working for shared targets, knowing each oth-
er, sharing ideas and building concrete RDI and business projects to realize the collaboration in real life.
People make the ecosystem alive and embed it into society. Shared expertise and thematical areas root the
actions on the local level and support the regions and prefectures ambitions, strategies and targets.

Impact is Grown Together

BIOSYS has organized events in Tokyo, Nagano, Ina, Hokkaido and Akita and facilitated active discussions
on all the levels of forest bioeconomy and together some 300-400 people have met during the last two years
and exchanged insights on global, regional and ecosystem levels. In total, 16 impact stories have been pub-
lished to share the fresh insights on the ongoing activities. Those have included professional delegation gath-
erings, hosting high level visitors, accelerating both research, development and innovations between the
countries and the companies. What is connecting factor in these stories, is the high motivation to find new
solutions and technologies build new solutions to acute problems and dilemmas in climate change, green
transition, embedding digital solutions to support nature-based solutions — and keeping the livelihoods alive
and supporting the wellbeing of people.

We have found similarities, likeminded and trusted partners to do it together. The human factor in growing
impact can not be calculated only in euros or yens-it’s something that is needed to build long lasting and
outstanding relationships that support, transform and revitalize the livelihoods, builds hope for remote soci-
eties and solve global problems on local level.

Companies, Businesses and Real-Life Business Cases

Business Finland, Team Finland, and the EU-Japan Centre have played pivotal roles in enabling companies
to navigate cultural nuances and seize opportunities. The journey has taught us that business is not a sprint
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- it’s a marathon of understanding, patience, and partnership. And when the right people meet, things move
faster, with openness and shared purpose. Entering new markets, finding perfect business matches and doing
business in forest bioeconomy seems promising between these two countries. The real business potential as
seen from the BIOSYS ecosystem point of view, exists and is constantly growing. Sometimes things proceed
fast and some things just take time. What is nice is, that when you get to know the right people, things speed
up and people become more open-in both countries.

Research Collaboration

Partnerships between research organizations and universities have been deepening and new partnerships
have been established. The impact will become visible through shared projects and partnering programs en-
abling project funding. Japanese partners have already been involved with the EU Horizon projects and we
expect this way of collaboration to expand, since Japan is not yet a formal associate, but is edging closer to
signing an agreement to become a formal associate member of the programme. As of October 2025, negoti-
ations are ongoing, with high-level meetings between EU research officials and if finalized, Japan would be-
come one of the largest non-EU countries to join Horizon Europe, following South Korea, Canada, and New
Zealand. Research and innovation actions can and will create impact and provide remarkably closer collab-
oration between Finnish and Japanese researchers but also open the doors for companies to enter more eas-
ier into EU-collaboration together with the research institutes and universities.

On the research front, the deepening ties between Finnish and Japanese institutions like LUKE, UEF, FFPRI,
Shinshu University, the University of Tokyo, Hokkaido University, Akita Prefectural University, Akita Inter-
national University, Akita University of Art, - are paving the way for joint projects and EU Horizon collab-
orations. As Japan edges closer to formal association with Horizon Europe, the potential for co-funded in-
novation grows exponentially. These partnerships will not only advance science but also unlock new pathways
for companies to engage in EU-wide initiatives.

Wrapping Up: The Human Impact of Collaboration

Over the past decade, the Finland-Japan forest bioeconomy collaboration has evolved from a series of bilat-
eral meetings into a vibrant, living ecosystem. What began with enthusiastic experts and visionary organiza-
tions has grown into a deeply rooted network of trust, shared ambition, and mutual respect. BIOSYS is not
just a framework - it’s a community powered by people.

From government ministries and regional councils to universities, startups, and global companies, the eco-
system now spans sectors and borders. Events held in Tokyo, Nagano, Ina, Hokkaido, Akita, and Joensuu
have brought together hundreds of professionals, each contributing their insights, energy, and expertise.
These gatherings have sparked 16 impact stories—real-life examples of how collaboration accelerates inno-
vation, builds bridges, and transforms ideas into action.

At the heart of BIOSYS are the individuals from ministry delegates, region mayors to researchers who co-au-
thor projects, business leaders who explore new markets, educators who inspire the next generation, and
public servants who align strategies across prefectures and regions. Their shared commitment to sustainable
development and forest-based solutions is what makes this ecosystem thrive. The human connections -
formed over coffee, in classrooms, during field visits, and through digital exchanges - are the true currency of
impact. They cannot be measured in euros or yen, but in trust, creativity, and long-term resilience.

In the end, BIOSYS ecosystem has shown us, what can be achieved when people come together with a com-
mon goal. It is a living example of how ecosystems are built - not just through policies and programs, but
through relationships, shared values, and the courage to co-create. The impact is grown together, and the
future is shaped by those who dare to collaborate!
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Finland-Japan Collaborative Symposium

“Advancing Forest Bioeconomy and Climate-Intelligent Digital Solutions for
Green Transition — Enhancing Wellbeing”
at the Embassy of Finland in Tokyo on November 12, 2024
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Nagano - Ina—North Karelia Forest Bioeconomy Day at inadani sees
on November 13, 2024

B -8 -dbAav ) 7 ks fi4xza/ I—-0H
inadani sees 20244E11H 13 H

— =
- ] 1 c

) BB ' i A & o I B K

Hokkaido — North Karelia Forest Bioeconomy Day in Sapporo
on November 15, 2024
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Consulars Reception in Hong Kong
on November 17, 2025
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International Symposium
“Region-to-Region Forestry Cooperation
between Gangwon State and North Karelia”
Future Library Jeong-Gang Hall, Kangwon National University,

Chuncheon, South Korea on November 18, 2024
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Hokkaido’s Ezoyama Sakura Transplanting Ceremony in Joensuu
on August 31, 2024, the North Karelia Region Day
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The nation’s leading region with the advanced

knowledge and technology base to create a rich
society that makes the most of trees and forests
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Vision of Forest Valley
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We aim to foster human resources for a new era and create a rich lifestyle and diverse businesses, leveraging the knowledge
of trees and forests gained in the Kiso Valley and Ina Valley.
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+  BIRBBOMEBIC X 5"HOBWETDOY —E R
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Unique Strengths of the Kiso Valley and Ina Valley:
+ High-quality learning services through the collaboration of
related mstltutlons
- Interaction of diverse human resources =
+ Support for various businesses by utlllzmg knowledgew

b@gaéﬁwyf

If you want to learn about trees amforests and
start a business, head to the Kiso/ alley and Ina Valley.

S R
Implementation Framework FOREST VALLEY

*%@ = ﬂ} WEZ7 VR PN V—E‘E’ﬁﬁ% BhS - 83K  Advice and Instructors

Management Council

pE— RHERERATSS— « Y¥MERS
o SRR MR Nagano Prefecture Expert Committee
Shinshy Univacaity Forestry Research Center
e "]
Forestry Lumber

i > < EIRIEREPR
Nagano Prefecture .
*I IIIIJ_
Woodworking Distribution

Coilege of Forestry Agematsu Technical College
L FEES
Mountain Village Entrepreneurship

AEBFESEER LABEESEFR
Kiso Seiho High School Kamiina Agricultural High School
(“‘p’fﬁﬁ”ﬁﬁﬁﬁﬁc’ﬁ% > ( INADANI SEES )
C ) B B50 =R
Relocation and Living Space Use
(AT 5 —)(—]

HEI#  City/Town/Village > ( KRR Nagano Prefecture
HETPHFHEERS SHRNERES

Observer
Forestry Agency, Central Japan Forest
Office, Forest Management Offices, etc.

.

Support Center

A

a

s BT uv z 7 0%l « YR— b
- BERE ¥
+ Implementation and support of specific projects «

- Information transmission, etc.

EBE : REERBEIBEMNDOAEHER
Secretariat: Nagano Prefecture Forestry Department
Local Timber Utilization Division
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AMITEFEMR e LTS oRRZ D200, AoV zare—v 703 3 F 2 fllicKE RigEsr 5
AET, BEBINL CHEIELEE/IE, BEEZEO L. BhhzEo, A ML AZBRT201c&%Lb %
3 (Wilson, 1984),  OEEE L. RAFMBPANRIZE D ELELRBH 5 LIRET 24474 )T
HEime —BL w3, Ibic, ENOBEZHEITT 2 ARAMOREIC LY, BRED ML, FPRERER 2
BEIR T 2 AlREMED B V) £ 3 (Alapieti et al., 2020), AMfiz. % < DGEOHIR WE Y 2 A A H T HFEMEAHE
L& (VOC) 2L, ~AF 74V v 7 7% A4 v oJfHl#EM 1T T 3 (Kellert et al., 2008),

T oI, AMBFEO LA OECCHR R L ORREWREIZ. BN RBITE2EA L, @RSV T )
TTYA vics T 2RO REE R IR CuE T,

AMIZEOHO BRI ICHB L, £ &, N4 47 4 ) 7THER L EEREMROM G OB Er bA0 % &
BEeb LN TE LT (Wilson, 2024;Kaplan & Kaplan, 1989), KM D e 12, ERENRE N % X
LIS, N A7 4 YV THERRIRBT 2L Icv e —4 v 72t L £ 3 (Wilson, 2024),

Mz T, AMDBRTICE 2 5280, BBAAmMZENsT 2 Lick by, F£hJ), 2H, BLUodEzm L
w52 ENTE T T (Sweller, 1988;Kellert et al., 2008), ZDEBLE % %5 2 25X, R b L AEIEHGGT
M E L Twa X oic, 2 b L 2REZMEEL £ (Ulrich, 1983;Deci &; Ryan, 2000), At D Wizh & 1
FAERE N, PUEdEE ED, TAAF—HBEZHINL TE Y., Zhid~v X e —OHCKRIEER & BKE - R
i (Prospect Refuge theory) % KWL Cw»% 3 (Appleton, 1975),

AMEFHT 2 2 Lk, MAGIEAGGE L, EGoPul s 2 32, BEZEOMHY) X229 K—1+32
& [HIRFIC (Borbely, 1982), k&M z e L. HEREREZBED I I 2 =7 4 M Z{EVHT LTS
T, IHI. AMICIISULEZEER S O . FERIEE 2 UL 7 A 7 v 7 4 7 4 B L Okt L i 0o
F %9 (McAdams, 2001), 7 4 ¥ 7 v FTid, BESLA v T I TTHFA Vit T 2 KMo IZFEC L —
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VEFEL, ELL, HAT, BE2H Y, BRECELVWE ARSI N, —BRNICHEENCRZ O THET
(Lahtinen et al., 2019;Ilgin &; Karjalainen, 2022), HA T, BB I HHMSC@EMIcCfEbhTE £
L7z AMDER B X ORBERTE I X V. HEF TR 2 ]9 2 B R & AR IC b B %2 %2
. BEMRHR%Z52FEJ (Shitara et al., 2017),

AWM OFHE et L R, 2 L TNV IRCOFES JICX ). KMIZEEECA v 7 ) 7734 vIick#E ©3,
AR EF IS, —FECER, JHE BIMEEY R S (Bl - HROEHW AR, 37+, Ty ¥, 7z v

Z, FKH) o/NRBERICHEHINE ST, KAMEA v TV T7TFHFAL v ORI TwE T, Ficzo

SBLUCAifEZ 8D oCTnE 3, LA L, MRRtE. Wkt #EREEM. 2 X b & v o Z250E O R O FiE

FAEE A I NTE D, ZOFEER, WEEICIIABR— FLBREMA LoMBIBIFENE L) iIckhoTnE

3 (Harju &; Lihtinen, 2021;Jussila et al., 2022),

WK ODRDIIRICE Y, KMoy zre—v Z7ofgaiEIncnE s, 2L xIiE AMIEFA L2 2]
WL, EFENEZR LI e TEEd, BARIMBCEo N fEE 2 IR L 25t Cld, KEBRED
SIMBREAEFEEOSME LV D ILF V=L LR 75% K<, AMD R b L REBEEIEAR S 1
TWwE 7§ (Kotradyova et al,, 2019), FAEENRE LK TIE. V2V Y LDKRELGEDEEDP L 7 2 HE
&L REDHED 2 DOEESHKINE Lz, RABEDOEEIZ, A P LAV RARMKL, OHEDH
BIKTLAZEHmEINE Lz, AT, AMidAd 7 4 RBRBRICE T 550 CAROBERICER R 5 A 5 EM
BIIREZR LT E T (Ojala et al, 2023), 7z72L., I N AMOHER O OFRERICHEL G2 5
AREMED D D 72 & 2, FRICEMCHEEICAMER 2T 88, A v TV T 7 H A4 VI WA — 278
DERMEMLEMNT 2L, HOa Yy e — A — L HIELTRA L RAFAEYLSXADEPICOBB Y L L
(Burnard & Kutnar, 2020),

AMENEME LT 2 L, BAKEZ S0 2R TT T, Rz & o RKAMENT, &
fReaE ), BT, RHIBENIC 7 7 A0 E R 52 5 2 e BRI N T E T (Vavrinsky et al., 2019), K
Mz, 2o&Y, HiE BMALHREWS 0L LTHBMINDG Z LB nd, RKificd okl LT
DERINCA L T 4 78 A A= PIHEED W TWET (Strobel et al., 2017), HATH b 27 AWM O K13,
=T 4 v ZINERLOIV DPETH I EEZLNE LB LIELIED Y £ 3 (Bhatta et al., 2017;Muilu-
Mikeli et al., 2025),

L L. USSR 2 o AL SAM 2 BECHNEM L LTl X @@L Twdor, £7-, %
DIFIERFEEZEDLIIC, ZLTED LI MU THHE L TV B Do Tid, Kk E LCaiEm
AR L THWET,

AL »FKZ Living Lab

20204E, ~A YV FKFEIZ T4 v TV FEED 2 —-%3 * 12 % % Hyytiidla Forest Station (B 2 —F 4 7
7+ 7FLAMRAT—vav) ICC, Fibfiax. HE. RO LD D40 DRERELERT 2 FH 7
7uy 7 FEREBLE LA, Rl aAREdE e Aoy v — v 7D 7 ® D Living Lab & L TAHI
b5 ZOHY A, 1004ELA Lok % HiE L w3 (Karmitsa, 2020), Living Lab® 2 v+ 7" b I
F A/ R=vav AT AL TAVAT AL Ay b =2, TREHZE, BIECT T —-FaugIh
%3 (Leminen, 2015), Living Lab (%, e & 4 / "= a v BRI MR ORECiTbh b 2 —F—H.LD
=T VA ) R=vavZarv AT LLLTERINTWET, Hyyaild ¥ v v X213, KEAL TV IHD
Peavy Hall, 2 @ ~X=7 ® InnoRenew Centre of Excellence (Riggio et al., 2023), A4 v DHh XL —=%
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BB v 2 —DARIEA 7 4 236 X WVEEMR Z &, A Living LabD 70—~ 4y b7 =270
—Hcd.

Hyytidld Forest Station 3\ T, Z @ Living Lab D fiii% 3. BEFM ORE L BEL A2 ERT 2 8%
e vH—Y AT L&A ZCLTEHM cdik I 2@ el I h w3, [FEkD Wiiste £ v ¥ — 23
Advanced Timber Technology (CATT) 77 v + 7 # — A THHH & LT\ 3 (Tamagnone & Hairstans,
2023), Hyytiala TIZEPREQOHERFHFR I N TE Y, HEBRENERE DL, vArT4 v 27 F— L
A=y av, BLUHIHIY 2T LOIREDEEMRZ 1 —LCnE 3, @G & JZNEREOIREO BRI,
R[RLR R Z DO REAFHECYE 2 &, @03 b I N5 & cBl 3 2 1% & . Hyydala R 81T
® SMEAR 11 %> & O Ji #i 7 #ife BrEE 7 — £ (https://smear.avaa.csc.fi/, Junninen et al., 2009) THiETE £,

Hyytidli Living Lab 3, CLTR— 2D KEREDORME =%V v 7' D720 D EHDOFEEH MR 75 v b
7A—LERELET, Inic, Ve v s IR, AEHOMEIRIEZ BEH T 5 720 Ok % fii 2 725t
BLOKEMSE LTHAEL T4, KEHEO@EEL Y 2 e — 4 v 7 ~DOFE MR ARELEZED T
WETH, EMNAEERIEE AR T, Hyytiali O L\ Living Labfiig%ld, @0 2 —9—
& 2z o RICB 3 2 RIAMIFR O -0 0@ - BREi 2 12k L £ 3,

2023 ICIE, TEIAMEER IC BT 5 2 — ¥ — (KR % FHli 3 5 72 ® @ "Healing Interiors” @34 v v b f5Es3
BdR S E L7ze 2023420 & 202541021 €T, HRMPIEHEKDAER T v T A TR D84 vy b+ FHERIC
SML, FEOvre—4 v 7 il ARE EMEROE) BT 25T — 2032 shE L7,

Zofay Mg, ANBEMBOMHAERICERZ ST, 2A~—1 Y v 72 HiH3 5 2 & cLinfx
EZ XYV LELE, TYr—LtEE A v A 2—I1C LV, BNEOEEERE & Yotk < vici$ 3
HRERSIE I NE L, PSR T, REMEARSY s v e —4 v 7 e Pulitk 2 i 5 & 32
WINTHY, Hyytdli cD 2 I 2 =7 4 Hilke COH SN A ER D ERICGEE L G2 T T LRI h
F L7z, WEEINZT — 21k, FEROHTCHE 7% 2 ilEs% £ 4 70 2 — 3 — (kB % ik 3~ 2 7z o I fili
INFET, TOERIT, ATERE EAM O AN OERE: & OB - AP Y 2 e —f v I ED XS
BT IO OMEEFED 5, ETHO R ICEIRL 3

2024 XY, 74 v T v FEHARDULERZFi> N2 OARMICH T 2 AT DE N 2 AT 2 58T
bhvTwEd, FRIZEHEKRELE AV Yy FRAOMTTHEMEINTE T, ZOMEFIALHRL 2T
(R LE] 2 [DHIR T oW TED XS ICHIRET 2h%, #REICS IR BoHAB KL BRd
LKoo THLICL &S LA THET, FERRGEMD R, BIO AR, Z L CTEAOHEM +BI% 5
D3DDN—= I TLNET,

INE CTOMFAERD L. ROHMBIEMCHEREN LR 7o 2 Th Y, WG HEEROmA TRH L
TR LBVBERAD L LA RBINE Lz, XI5, MEilic kv BA 2 HEHA BRI h, B
BE ORELMEIO M RICHEL 5 2 2REME R ENE Lz, Sz, RS Rkt R o0&
WRAMOHBEIC LD LSRR 52 2hICOoOWTEH LI RZITWE S, chiuc kv, AREHEoE
B X0 ARG HE L, RSP AEERICET 22— F—uLEEt OB 2 e e 2 ) 7,
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v Wbt T O % HE L 72 WM RIS 2w T h N T 5,
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WRDOVLD EFIcdHizoTiE, =—XBH200E VI HBAEBETHL, —=—XDOPED®, ROfWE
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W] [FEL I v KEHEIhiz, cofc, e w] 2R EFChREEZB o7z,

WO IEME5T 57201, FAny 77y efio CRImMEZMHIL, RKEICH - 2MiMZ HFFED & v
SMIZML7, TOMIICLY, b F=YRMOKHICMNZ 2T, /Y OMflZX - 72,

WY OREICOWTIE, HEHENE 0 BB RE2 B V2RO H ) 3w -0 i < W FRl 3 2 i) %
U CEHli L7z #ER2 5. MMo B 2 + P~V KMiE, FHZE b F= Y IRM X0 b0 o3 2 #KyifE
BrEldeedic, MO~y FSREM & FIED 2 WIZZNLLLEOWE Y IC S 2RBT 25 2 LyRE
AN, — N AETHOEM E LT 327201213, JROMMIZ ADSEAEC A RE 2 7= R WIRECH
rzenkoond, 22T, MMOEIEEZZ T P YD&) K ic, ABERETHE-> GEKOA
5 — M E G 2R D F CHEML 7z, CNOORBRICK Y, YIS IBFRIHL, 2o ANITEKME L
THFAINBMNMOFHEZHL 2T Lz, /2, MM23H 23 2 LT, X720 FRRMEM L. ik b o Pt
BEET 3 EARBINE,

INSLOHMERICMA T, ERY A4 X0RBAEKZEE L, 103HORIC X 2 EiEAB 2B o7 (1),
FiFAERIE, [ TBEY LTy2] [HBFnuTilksoCTEAHzHT] Loz HE T H281E%.
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Brand story creation

Summary: Do’s & Don'ts in Japan
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Q&A ~wrap up
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Proc 7uct types

vision

* Pilot planning. recipes
* Pre-processing of raw materiall
* Testing processing method
* Asaresult, testbatches for
evaluation, product information

* Ideation of food products

* Evaluation of the ideas

* Ideasthattook us
towards the future of the
vision

Model food products that
companies can further
develop in their own
processes

* Multidisciplinary, open
future workshops

* The common vision of the
desired future is
strengthened

* Finetuning idea to
product types or concept

* Tastings, sensory evaluation

* Laboratory studies

* The result is information
about further development

sketches
* Assessment of feasibility,

2 R ] raw materials, ey needs, suitability for the
manufacturing —==r desired market
|Ideas technology Piloting
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Bring the taste of
Finnish nature to
Your breakfost

?» Kotimon
Tonennan

Top view

230 mm

300 mm

Label 1: S5

Ingredients

Food for thought

Oat flour, buckwheat flour, waxy potato starch, in, whey
salt, honey and lingonberry juice. Additional ingredients: freeze-dried bilberries

and lingonberries.

A—rEH, FEY. DFD—RFERE—F. TILMTFFRAMD AT —RE
. 8 BE U IrRY—Ua—X, BIRS: TU—ZRSAOELN
PEUPZ AUEN

Some used to produce this breakfast cereal were cultivated in the region of
North Karelia, on the east side of Finland. The captivating nature and pristine
environment of the north gave birth to ingredients that give you more than nutrition and
taste, it gives you a glimpse of Finnish happiness.

EZ31-HDHR

COWEERRYY TLORHO—8BIF, 71 ¥ 7Y FREOEN LY THATHBES N 6D TT, ILED
ELVAAREFEPTORBAIEAL LFREIZ, A2 ICREPHRULOBDESX TN, £56T7 4
¥ 7Y FOFRBEBUMRE <L OLS TS,

Produced by

TEiEY). 15 B8 T v 7N Ty bYa— X, 8IS
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Label 2: S6
Ingredients Food for thought Produced by
Oat flour, buckwheat flour, waxy potato starch, whey Some i used to produce this breakfast cereal were cultivated in the region of
salt, honey and juice. Additional dried bilberries North Karelia, on the east side of Finland. The captivating nature and pristine
and lingonberries. environment of the north gave birth to ingredients that give you more than nutrition and
taste, it gives you a glimpse of Finnish happiness.
R
S bEB. 2B 0vs H7 Az F wabrEatys x| BADTHORE

Label 3: S10

Ingredients
Oat flour, buckwheat flour, waxy potato starch, maltodextrin, shiitake, honey

and salt. Additional ingredients: freeze-dried bilberries and lingonberries.

FobEH, FEH, TEL—RFERE—F TAEFERL UL M
B MBS ENES: 7U-XFIM0EARY—E YT

¥

Food for thought

Some ingredients used to produce this breakfast cereal were cultivated in the region of
North Karelia, on the east side of Finland. The captivating nature and pristine
environment of the north gave birth to ingredients that give you more than nutrition and
taste, it gives you a glimpse of Finnish happiness.
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Label 1: 54
EP Produced by
ot 5102 b
e
Lu ke -
Cooking method WA Produced by
0
< -
Luke
Label 3: S8
Ingredients Produced by
a o, buckwheat, wary potato war qum, xantn gum. et
porcing shitahe. chantarele and winer chentarele
i (o]
%MH Luke -
EE Produced by
¢
Luke
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EOZIFREMAEL ., HECROWAMELTHA, 74 v v FEdbicBLERTVWS, TDZIFAEL
o FEE L HIPEOREAREKICHT oS, TEREZRAPEMLE LTEXTWIHSTH ., —i&iC
W, OZREORERD Y, FEICL > TUBIRCER kb, T, ZOHTIIEDZOEHED /-0
ICHEF & B PE - U T 28680 20 BRIRIIHIICIA S Y | RENZWRINT 2% %35, FRCTEER
EHEEO D 20 TR ) v =B ENTE 2z, —f5 T, BEICR-o TEDZ2MELE LCRIF T 25
DEAICE Z b Twb, AREETIREAREERD & TEERDCOVTERENME L LCOIHHZ A
B ICOWTHINT B,

E D ZHERIEE T O RIFIA

2O ZDEAKEMEIE LT 285 LT, BRISFEHZIZILD LT3/ A " A ~v 22 RER L
LTERETE 3720, KAHAA A2 2 ENCHATE 2 L) 3% o2, BARKOMEFIH
TIRODMEINTVEDHDLE LTHAR—RaVYRY Yy PMERD 5, WAR—ZRavFYy biZoZo
Bk L RCE - BREREEV L EOAEMEIZHAG b TEo N2 Ykl cd 2, V77 erw—2 %
FHICH LCHEAZEM L, FEQICEM L 2 BFAZKEI 25, TORE MR LAEFERGPEHTOXR
RHE L BB D T L TIBZREENLT 2720, RS -HOEER L L CoXElzR -3, Tkl ~
%, WRIBFEABRORELZILDZ 2L CHRA LV 7/ erun—R B LDa vy Ry y MEBR GO S
(Figure 1),

Mycelium hypha|

J

—

Dry and Harvest

Natural fibers

@ ’ Inoculation Bonding\':’\g

’ Mycelium and effect

lignocellulosic substrates Molding

Figure 1 AR —2a v Ry MikloFE5Ek.
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FAN—ZR v KTy MRHIEE - SETH Y. T INEWE - BIERE R, 200, #EEME
PR, WiEM~DISH AR S T 3 (Figure 2),

Figure 2 B2 R—R2 a2 v ¥ v FMEHCIES L7 M
(S. VAndelook et al. 2021, ©Ecovative) &
EARL¥F—TEb40]7 — % (©Omushco).

I, A ZBEIEABOEAHHICEEHTCE 222 020D3 ) v A —LllAaBbEs L TEVWTY
AVERREL, THA VEELT — F HHEHTOIGHDIEEI N TV B,

GHEMEIEDa v RS Yy b 2T TIRARL, HAZODOEMEE LTHHT2RADHE T RT3, Bk
LA — LI 2 I B I E Rk o e M B b 28I & LT, 37T 22 DD HIRGE
LTWw3, WAL =R E 72 3l ES Ecid %ty — MRICEE S, Zo%EIL TaEchiud
HECHEN LoD 2525 2 L TRLNE, FARAL P —DHRAKDEAIZEDZ DA TLY —2 K
INTVBHTH Y, TEBFYIEEERNOME L LT T b 38~ OGENERESEM 2 E T 5 5
ZCRET DIRENRAN AL EDPE LRI TE B,

E D FRIGE T OMRIFIA

FO TR EMEIE LCHIAT 2R5 L LT, TEEOBREAEFENCARM, Kotk oRiE% %
P22 T, IERBEEINZBERZIEHTE 2L WS HABd 3, $7-. BNEOEEYA X0 2o
BHucflwa 2 et RAFFEOH A7 — FHHICHBATZ 5, ZNE T, EDZTFREDOMEFA L LT,
FAMIEOBIRL RS Th 2 FF v 2T 214 {fTbIT& 72, Wan b 13 & O & FHEEEIKE
EF + YT L EBUKCIEE L, B ICT 2 L TFF v 2L L, ¥FvF 7 774 =% 8T
X232t %7 L7 (Wan et al,, 2019), ¥F vidtrn—RIcRKSKREHELEF E LCHEHEI W TEY, 7=
REDHBHEARDT, EDEFFVREET S I L CERHICHIBICKT L A WREMRBA L S hTnw b,

&2 WET 2 2 L KT 22 L7z, 23 FF v o X5 RFPERS BT 261 L 1358k,
FARBOEEZFHD T4 70 X — b3 4 XORRMIEZ Db O % B E LTl 2d0TH %,
W2 ld. A o AMHIIEZ 13 ¢ LT3 2 AM S 7 EDBINC A Z b 2 T OMEI 2 HR L 7 L
Pt 720 BSRANTUIKIEE T+ Y v L LOBEEKER, IR A G DA R LEIC X o T kR
WL, 2% 7L vy X =it ko TKP T 2 2 &SNS (Figure 3),
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Bleached )
Fruiting body Mycelium pulp

Hot water extraction residue of
F. velutipes

G. lucidum Q

Figure 3 Hik- v 7 DI85 .

PR 2 LR AR CFTIR A< 7 P Vv OBHERZLIZRD b T, 20 I ET 2400 H
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£ RN
Mycelium pulp prepared by blender Mycelium nanofiber prepared by blender and
ultra sonic homogenizer

Figure 4 [R5V 7 LBMRMLBRIC X > TR oD F 7 7 7 4 N —.

F) 77 AN DRI ERILETH Y. TARROEB 2R LTe TOXS7%F 7 7 74 S—MEHIH
VR, S, FULRE R CEN YR 2 R TS a0H Y. 2D 200 XY AIfED B 5 F
Kz fliEC© ¥ 3 ATREMEDR E iz,



214 5.1\ NDEIH BZT—NICUICRE

o=

ARFEXKTIZ. D ZDEAKS LOTEEZEN L MBI O TR L, 2ot L G o[
REMEZ AR L7co BUORIRZMAIL MK e LT, WAR—Ra v FEYy FRERL Y —2BET o, B -
FIRIE &\ o T BRI RAE . BREG AT ORI & v o 2 FERETREME D Bl A &L HHEE, Wik, 7Y A VB,
NRtfiZe LIS CHIE~DO R S D, —J7, FEREZEMLZMEICR, ¥FvF /7 774 5—Dfh
HIBANCIN Z . BFORMHEZ 2 OGS 2 HERF L 72 £ I T 2 BRSOV 7RI 28R L 72, WAV 713, W
AROMRHIC X o THHEIE B R 2 2 R ah, £, IO R2MIckoTH /) 7 7 43— {Lsn]EET
HY . Wilzlo A A N—2ZMELE LCORMB TIN5,

TNb & D ZHERMEIIZE D R 1T, RN A A~ 2 Q506 Rt Al e 72 B BHFE O #i 7= T e %
TART2HDTHY, SROBEBPWIFING, —T7 T, BRIV TICO0TREANIC IR cH 2
7=, FERMLICE T 72 EEN TN O LA RO oD, & D DR OEIRERHEZ D L 2FiHN A A
N— 2B OFASE 2 U T, BRE A OIK & EIRIEERA S ORERICHBRC ¥ 2 REME S H B,



Chapter

ERDXIEE—
7452 FEBFED
SNtz



216 6. (EEEDIIEE 74 I REBRDSMEE

BEREEMEDIHDIVTIII VR

ZILIRF U MER S | RERITEEE | Ao AE-T—IF71RYV |
tuomo.puumalainen@arbonaut.com |

ZILRFT D MRSt | EVRXRZATFROY/N— | FEK BEA |
yoshito.shimizu@arbonaut.com |

7 ILiRF 0 R St O BEREE N

74V 7V ROIT VAR EFBEL TAFRF Y MiE, 304EL EIChz ) 7TV ARESTFOERE L
LCHEENLCEE L7z, 6 KBETORERBRE 20U LOEFEI O R EMATF — 22 BT 2T ARF T b,
MEPEREE=2Y v 7, AARKECKEMRIE S STRIAHR ST T 72, B2 IR E F > 72 509 72 fif
PR L T T, Bz, T2 OBRRED 20 DFEFN Y Y 2 —> a v ERM -
s x2—icmirscecd,

Wt oHEFERTIC4oDMEBRICHTONE T :

© FRMGEHE : LIDAR® Z Ofh 0 %[ 7 — % 215 L CRMETRZ 98T L £ 35

< ERER Y R 7 5 AR IR FE R 7 & OKURBE Y R 2 A L £ 3,

o FRMHESERTE « FRER R MU & 72 2 vy — VBRI L, BIGIESE & BBt &g s 2 3,

« BRMIGHR S 2 T L 0 KT — 2 % B 2T & ATENC AR L 3
INHLOY—CRADKLICH 5 DIx, FHEELSE S E#ER T — X IO % | B ZM L Aikz KL 722
BRE 2T TEEHWIEE) oacd,

LIDART—% &7 1« Y5V RHETOEA : ZILIRFU S OED

7 4 v 7 v FTiE, 2010 I 2EHBIELO LIDAR 7 — Z UL & Z it 5 BRIk A v~ v b V&S B X
., 2020 LAREIE. 6EC LI Z T 2R H CIE A ER I N T E T, OB TIE. BEE RN
BT —2% (=55/m®) RHINTE Y, Wi, &R, BRSSO RMEEZ IEMIciEs s L
DAHETT, HEMBIE 74 v 7V Pkt v 42— 2B COITE Y, EREROBEHEL 4/
N—vavEEELTWET, TAFRF Y M, o7k RICBOTHLNAREIZREZLTE Y, T
3% & LIDAR T — 2 M EBOKES 2 BEZEL TWE T, 202447213 7300 /5 ha % 8 2 5 [Hifk % fEtT
LTwEd, EHE2EL TR DODNZYHDLIDAR T — 240471 - gt 7V v 7D 7 v 7 1%, Area-Based
Approach (ABA) ZH Wz KHIBICa X F X7 4 —<v VY ZADEWHNTZAREICLCWE T, 74 v 7V F
THRFEHEINTWE ZDET AL, LIDAR 7 — X IUEE & S B Gk i) 2 BURIEHR, A —7 v 7 —%4 v
7R 77 F v & lAGDLESL LT, HHRERZ X VE I, T2 BERISEXRAREIC 7 5
IOBEHETZZLBRETH L LR RBLTVET,



BELBMEDHDAVTII T VR 217

Hif§ 1 LiDAR 7 — & CHRE & W7 bk

FZILRF O MEOBEMNEIL—LT—7 | T REROHRMNER

TNARF Y+ ORFERET 70 —F 13, K7 — 2 DIV, HFMGEEF O SR, RN R RMEHR e 2 7
LEHALEIRAT Yy 707 L -7 — 2 &L L CnEd, ZOEFAL, EHERRESICRIGL 72
FrfEATRE CAIERI D T — Z BB R O KB 2 SR T 2 =0 iciE S h T §,

ATy 7. BRET—5 DINE
TARFY FOFEIF, ERE AT -2 ORSA L A £, CoRBEIZ. ZoRoFNEREIC
BD OB RGED X 0 IEME T, A oZEMIcafb I Nz T — 2 ic o Z L 2 RGEL £ 57
F—TU—F:
« iz LiDAR 7 — & : o), fhEihd, HiE % & Li 2 3 RG22 3 2 2 L 23 AlRET 9,
« EFET N L ZE T — 2 ZERIICHERIEE~ZH L £ 5,
e L YTR—2T77u—F (ABA) : VE— b v v e bETF—2INETy FOF— 22 IEHT 5.
KR DR Z ffbr 3~ 2 BRI 2 X PR B E WITE T,
s Moy LR O IEME 7R 5B & i ARk Xl &l & ORHE O IERE R . RWEBOROIEREL 2 Y
9,

ATvY 7 2. HNEREDZE

3. RWEB 21T O BROAEME R LA RED N T v R5E, BBEBERPELRIT I 20 IKLL T,

F—7—F:
s BRREOY F— MK - 7 — 2 QBRI A RHEILIC X o T, ARG & 2 R — L ET,
c BIHFHEOHIK : VE—tRv v 2ic kY, FHOH»D 2 BIHFEZ s/ NRICHIZ £ 5,
s BB~ DRCEE : EMSARIE DR A & BREEICICIE L 72T 2 S0k L £ 97
- FME OGN © ARSI I T B IER RGHEL e, 74 —F Sy 7 2{EEL 5

ATv73. HMEEH AT
BAEAT v 7T, BACEEEOECERY AT L%2B LT, T —% LAIRBESICHIH - A RTEERIR
EEERBLET, ChODYRTLEMEBL, B - A7 4 ACopEMEEI NS L &b IEHRoERE:®
T, EHE R ARMERE IS L 2 BB E S REL 2 0 £ 9
F—U—VF:

P IURNR=ZADT T s T4 —L Uz TEXRNAANSTH LT 7w ARRET, MWERY CEHT 2



218 6. BEMONFE—7T IV NEBERDSMERE

70047 74 VIERERA £ T,

« MPRZERIE e 2 7 4 (GIS) @ ZE T hodifl., O MBI % vHEic L £ 3,

o MREREWTIY 7 7 — 2 3 BRI ARAPI 28 L CTEBO Y — e 2 L 0@EHAEZ S F— b LET,
AT —=F YT 4 LR - SRR BREECHRRICIE U RIMICHERES 2 Lo icEGI I hTwE T,

arbonaut R ERHEZEETE

Harvesting operations planning

ihiAB IR
AN®
Topography view o
& slopes 7 s-sm
/10012
A < e
;:;o 180
[0 Canopy Height Model (o7 ]
A A ’ O Species map ©0
2 T BOHT T DB
N P a
WA/ CROSHERD

[ 4% : @D
o\ K0
WE & : BRI
f.,@g EESEAN

: LD <8

\ Ny Soil wetness and ditch

detection § Optimal storage site locations

HifR2 74 v 7 FTHRHIN TV, BMEEOBROZEREZ I F— 1+ T 5HIK

L EHE

TARF Y M, KRR & REFTAEROEI S 2380 & v ) R b HARICHEWE L2 FFE w3,
CNLDRHRIE7 4 v I v Pl L Tk Y, MEOBEZZEEFRC. 74 v 7 v FREZEDILRDORE~
DRELOEE Y LHHE > T, HA~NDEMZAIREL LTWE T,

YRR TZ AV IVE, EVFRRITYZ—, BIOSYS 7ux 2 FEMLDIIELZIF o0, ¥-HAD
N b F =L DWBIC XY, TARF Y FZABRD TP ZAMEY V 2 —v a vEHATGICHTTCr—2%
TARXIE MY HAZEDTOE T T,

BEOMENEEY 5HE

TARFY Mid, HEAOMESTFIIUTO LS BiflVErH 5 LEZTWET !
« BAREIRIEIR O B - HETRPER L ~ v o ERR T — X UUE - FE AR LT 2 TREMES S
D ES,
* ZRR7Z ARARERSR & ik ¢ FEALIC)R DY 5 HA DB EIC & 0 . RO AR A R 72 Y . ko
H B HMMEEI TDITVWET,
o A3 H I« 2RI O 22 R R 2 T, 2 X PR e cwE .,
« BRRFTE B R OAAME X © LB AR O A IERE X SRR E B 2 4 T E T,

INLOHEIT, B LARBLY —APT VANV —LDEART VY A EZEDTHEELEZLTET, T
ARF 7 ML, RO T2 2 A ERICIE D W R E R RED, RN R EHRE M & ERRE RO LR %
WU T, HROMED T 2 KIEICIFEIL I 20[REERH 5 L EZ T E T,



BELBMEDHDAVTII T VR 219

BERICH T 5L DEHH

TARFY MIHARICTGRESFERICD 20, MO = — Xiih o 2L B O 7 ¥ 2 VAFERICHE D W 72 RSE
OFEBEZHI L, BEHmICEB2ToCE L Lz, FEANY A0 —2p, REFEFHRTHICAZ®E
BMKFFHDOR X =+ T v 7RETH B REMETTHR 2tk & o LFBFEY 7 + 7 = 7 [ForPas 7' 1
Y/ ] TY, ZOEBEEBA A F—2 v 73, HAOKERFTICE L L2 77 FR—2 DM
W AT 2OBFICELZYTTVET, A7 Y7 M, BEREHRCITbhL T 2o o
MRICSML7ZZ L RFIE LT, QWIS EROERETeY 27 e LTiTbhba ot L
7zo ForPasit. FMGHHI 7' 0¥ 2 D7 ¥ 2 b, HAREERGAA, HMRSEG I 2 3K L. iz <k <
OF—2FEAREICT S EEZHET Y 72T T, Fe—VvaiEHLAEZYVE— Vv VI T—2X
iy U, R CIEME R AR E R o 24t - o2 HBIL £ 57,

7 4 v 7 v FDOLIDARN — X DFHFMEFRAE & M 7 — 2 > 27 203 2 HMAER I, ko m R
=X ABDLES LT, TAFFY MIHADOKEICE T 2 HMEHROEHME. fZEoRLicH
Bk L Cw ¥ 9, ForPas i, EFRW A1) %@ U CHUSE G OB ICHIG L, R ED 7Y 2 VEF %X
BT 2HHlZRL T T,

Test O ~ heEEstE 2021 =

30 e secur wn

2982Ha *

ﬁ%@%ﬂﬂmﬁﬁaarbonauté'

Forestry
WK (REE)

FORPAS wee

PMERS AT s

1-¥-2

JRZRO-K

BB
B v

WEID

i3 HARMIHFHREH S 25 L [ForPas] DX 27V —viavy b

AKFLE¥vF—vavii,. HAMEDFT Y ZAF S v A7+ — X — a VEBIOWREEZIZE T 2D TT,
JeERAT & AL EO MR Z A G Db 5 2 &, HARDOMEN BT 2 FHEAFHERR, Z LTI b
AIREMEIC S FEHE L. RN iz & BSR4 E O RE 2 WAL T 2 Rk R A M E 2 Hff L T 3,
TNARFY P BRSHBARTITI) 27K L —vavid, EENEAL ) R—vavoitgxrndfiflicsdy, O
WTIEHARDHFEMEO ALY X W FHiAlRECA~— b d O~ LEEfZETHE T,



220 6. (EEEDIIEE 74 I REBRDSMEE

KXY ST TSAEKESLALDOHERTOD®HA -
MRICE TS BNDEE

KESLAt# | 7Y 7RO T4 w7 E—I)LANRY v — |
Yox-\2Ya1x>r (Janne Hayrynen)
VY T X | RREUE®R | B 58
ARV Y TS X | BUEFRER | 2 EBicF

HREH Y £ 75 R L KESLAHE Dt — F F— v 73, HEAOMEREOREBICEVWTEEL I LR
F—=vThHY, TN ZDBBIOSYS7uy =7 FOHIETHAN L TH L LD FE X ET, KESLADFH
W7k L V 2 77 RO HARTHIC BT 2RI EEE ¢ 5 2 L C, Withomiis coFERE mD
o iz, kiR MEO EER-CHEAME R LIt KRECHML T T,

KESLA%RA St : MERMOA / RX—F—

KESLA %, 19604FiCT v v T 4 = Ay A A A v Han L, BUHER T & EMhE Y V2 —v avics
WTHFINCEEAM I N T B ER Y — X —TF, BIEELUNIRIERIE A 072 o 72 D % 1980 AU HRZE~
ez Ul VW 2 LR L 2455, HARMICHFEHZER T 277 v Fe R VEL, 74V o v EDaTy
A—TICAE LTI A EE, 797 T4 8504 n<wr Y4 icb T E2HELE T, {EERIZHN2504,
4E[#]5,000 Fr—u Zil 2 2k % EFTwE 3,

KESLADHIFHE—F 7 4 U F I3 %IEIChzY, b7 72—k, KMIUEY ) 2—>av, + 7y 2790
¥Rz L —vZERLTEY, HEEMADKESLA RH-III A — <2 X~y Fid, B adet. @k, K
MECTRHL B, ik, Bk, -7 OB E, MEMIER & SkAaRRICR#EL I h T
T, TN LB Z A KESLA © $itk &G~ Y Az R L ThE T,

KRRV Y TSR HIBHEDTHE

WAt 2 77 213, 20134 i3, ROBHET 2R IcHROKRER Ic B W CEERFLE L
moTWET, [Fthid, MEEMOIRTE., EF, Ly 2 %kEe L, KESLAO HARME, A= YT
DA F v ¥ — D HGETLMUS-MAX O PG HANRH)E, 24 2 kX =2 v 7 F A — 71— FMT o ER R
JETbH Y ET,

Y277 A0k, K. BRI, BEORRATREAFMEZ HIE T vy a vEBTF v 3, RGO R nlbE
AR ZEE L, BT E#F & RO EER O HIEE o 5 2 LT, HARDOMED AL IR
FHCHL D ATV E S, Rt F— R v & —Cld, G, HARE. I, 25T,
T7 2= —vRERMtL, BhEHEZREL TS,



KR VT T RXEKESLADBEATORHA - MEICE T2 HNDEE 221

MEEEDHRL KX U5 TS5 XA E KESLA DA

Y 275 213202341 KESLA & ol BAfRZz BHicssfb L, HARICH T 5 KESLABI O MEEMD V) — 7 4
vITunNf =L LCOMZIEEZ2bDETE 2 EHEBELTWET, ZOBIRH -+ F— v 7
Z. N—=RRAZ~y FOARM 7 L — v EOBIG O K758 1 I8 & #E#E L, KESLANZ H A % 5 2
Wi o—olciiiE@fMF 32 et Lz, BIOSYSZuy =2 Mid, oW hBGo % Eichh ks
3779 74—LELTHELELTET,

Y %752 &KESLAIZ & b iz [KESLA JAPAN] & LT, AT @ FEZRFHEIKIC I W CHEGET o Rl ic
By #HATHET :

« BRI 7 —#H O 7 e 2 A ¢ KESLA BT O BIHGE IS %2 13 TS 200K T 4 f7 — 27 71—
DU,

P 7 BLERAR N ¢ IR Ol 22 B A 2 2T 2 5O & v v 2 7 L DT,

TG 72 BT E B« KESLABSW O 24 TR Wi Z 3K — b 3 2 FIHOE A,

T/, VAT IR, HlkT 4 — 7 =Mt WEZR LIl 0@ a X P Z2HIRT 2 _HEIC 7w
ZDYEEILE D TWET,

FEo>feBR

O D=+ F— v P2k b, TKESLA CUSTOMER SUPPORT| v AT LEAI N LITHFE
Hicfid 2R T, 2OEBEF—ERA7Iv b 74+—241F, V2752 EKESLAB LM T 4 — 7 —
o VLY Lz REL., UTOERELREZROEICE>THET

s I A4 X v &

s H—E 2B X OMRTLIE

o T L O LS B
ZOYAT LOMBIE, SE R EHIET 4 — 7 —ICEBALMNT 2 LI EEHATE Y, HE
R LR oM LICH L TwE T,

REA DRI

RIECLY) —EU LRI ETFTCwEbon, “IZM T L) ifEicbEmHLCWET :

L Bl AR« BifliE O AM AR IZEREHROK S RFEEEL o TWE T, V& 7721, BEFLZAM
DR L EMFH D E KD =D DEEH L A7 LDOFAFEICH Y A TV E S,

2. e FBEDIEHDE 1 A—RZZ~y FRAM 27 L — v OIRFEIZRF T 28, TG ~DRECHE & D
OBV ELETALEORMLED Y L3,

.HEOX Y v 7 N RERE S A LS Iid, HiffFeARL -4 —AJorL—=v I
077 LARRARTT, lithid, 2OF vy 72D RN R L —= v RV 2 — A DEAFIC
WY MATHET,



222 6. (EEEDIIEE 74 I REBRDSMEE

HAEMZICE T BN RATDFE

HARDHETE T, A b= —R2X L0 —F =N —RZXWJT~OFEIML . ZNZHITME D
MEsdh £7 ¢

cAbPB = —R2X I F I ABECHIE RIS TE, KR P eEmWAEEEEFER L,
HAMETGOEF L 20 2T

e H—T ==X L )RKEREIRE P ORI X 2N PFEZEZ L L TwE T,
ZDATIVICEHT B KESLADEF kit o s F e ) — X — & LCoHifi% b7 L TwE T,
¥, AM 7L -V b EEARESTTH Y., ZORELERIIHAROMEDEHICE TR 2E RN
bDEFAET,

HEOMHERFNOXE

VDA77 REKESLAD S =+ F—vy 7, HROME L7 2 —ic KREhpBir 52 CnE T, EhEmk
AT oY ¢

s RAE oW s WifhidHAE 7 4 v I v FCTORAE LR ED. HEEMO Y — X —& Lozl
L L7,

Ay P —F v 7OEE - HABHRIC X o TERNTOH 7 LIRS CHAE L WO ENFHIT £ L,

o FRERTRETE D HEME © BRARE IR O RPRI R % (e U, BREE stk & s FliE % b 72 o 3 FRfenl AE e 5
BEArIELTHhET,

CHEDHEE : L —=v 7T u s L AR A =TT 7IC X Y, MEOEHMRDO R F AHE EL,
(RO RN EREA THE T,

RERDOEE

V275 2L KESLA T, B0 d Lic, LI EIR T FLEEEPERLCVWET, %
DO—Hlp3, BIOSYS7 L — A7 — 27D T Y 7Arvy FHiGE A A AT AN F—ICESEZ YT
JAu—Tv a2 v, coFud s MU ToOHEEZHEICETFCwES

cHi7Zm b LV PR ERES 5 720 O WK i O Ei,

c MEEEROHES 2 = —XICHDLELEFN R Y V) 2 —v 3 v DA%,
* Rl HIRE TR e EEEE ~ D45 I X 2 Hiikz il 5,

¥

b

HREtY 2 75 2 & KESLAMR S D — FF—v v 1. BRI EOREEE IcB T 34
FEEEERHELED 2 2 L 2R LT T, KESLAfosEERME V 4 75 2ttofidlicB3 2 /0%
fHatbeg, “HOMNIBHAOKE R 2 —DAhhbT 2 ZIE B2 2 —~KELHIEEEZ -0 L E
L7,



KR VT T RXEKESLADBEATORHA - MEICE T2 HNDEE 223

BIOSYS7uy =7 b X5 YV MAZEBEL C, Mtz =t F—v vy 7T7OoRNEERL, HEEZERL.
HWHET 2 8L ERT 2EEEZIEHL T3, Fherlaett, W, BERmE~DIE T hvwa Iy b A
vhicky, ook coBEREBCEENOD L DERBZZLETLLE I,






Chapter

EHEIDREZRHL<



226 7. BEDOEREZH<

BIOSYS IC & 25 E & D#EAIEK

714V REBARERMER | VY —FH ATV FT 4 X~ PhD |
FITH> Y — (Daesung Lee) | daesung.lee@luke fi

EUSHIC

BIOSYS 7u ¥ = 7 M, EHEW AR Ay b7 =27 DfiKic & hgE e o zimib L, 74 v 7 v KL
E D t— b F—[EOREILE LRI 2B U -3 R g2 EH L 72, ZoWMEF T, 20244FE0 5
2025 ST T O N2 E R iGEh & KR 5 il § 5,

BIOSYS A RED&E - TRIFHIBaEFH
(2024F11R817~18H)

74 v 7 v FOMREKHAIILERR A GEZHM L, @ ERAKE P E 2 (Korea Forest Manager
Association, KFMA) CEO @ Jung-Hee Park[X % 13 U #, ¥V v A K78 % [ 37 #% MR B (National
Institute of Forest Science, NIFoS) O FEM5EE Dbk b B L ORHEEZITo 72, {LEAKYK (Kangwon
National University, KNU)., 7LJ5#F %% B¢ (Gangwon Research Institute). [l F} 27 £ 67 H & i & &
(Korean Federation of Science and Technology Societies, KOFST) & D24y 2ig<i, dbA L U 7 &iLE

TLFGE R H R & IDRE I BB T L 2ERE Y v Ry v Aacld, kv ) 7TifsaaRic X 2 s,
74 v 7V REBEOEMRICLZ Ly T —avifrbh, SNEEIHRECHET 2135 %E KL 72,
¥ 72, REFIZENAM R E (Chuncheon Wood Cooperative) & il L. Jeiery 2 BB £l 2 52 L
7213 h THIGHRIE 2 5w L 720

BEOFHBROGIIR & RN LES
(2025%2H24H~3H7A)

BIOSYS i3, / /R—=vav - 2a vy X7 LOMAICET IV -7 %y r—Y20—8 L LT, #EILHKT
(Korea Forest Service, KFS), NIFoS, ##EMFENRME (Korea Forestry Promotion Institute, KOFPI), ##
E LR HEIEELGE (Korea Forest Welfare Institute, KFWI), KOFST, KNU, Hu7BUFEER. KR¥Ex L,
El D FE B & R L 72 Hakid. BRMBLHEOWE - X - 4/ R—v a3 v - HE (R&D&I&E) 1c#b

2041k XA, BIOSYSF — 2%, 74 v 7 v R EmEOHEORLICIT -3 EE TR RA Y777
T4 ABRKREL T2,


mailto:daesung.lee@luke.fi

BIOSYS IC & B8 E & DK 227

XK EHIFEFICBET BT Ahyoay
(20253 H7H.5RA10~16H)

SATH., RAIFRLUBRERKOMRAEZE T, MR LEFM L 2B REGEH 2 E LR, 74 v 7 v FOy Y
F OGO CTIFE LM e DF 4 2 A v a v &fToTz,

5 HIC BRSO A O MREKM AL A2 L ) T 2L, 7 4 v 7 v F OISO FHREREE 2 16 5 L 72 2%
MR—20e =Y v 7T 774 7AKR=V DG EER L, AEMEZENARE, > 7 50 AR,
Tz A AL b LA deEoUl, REY. B, BNBEFH R DT —= it ow TN L 72,
RERICIHRREDE, X -2 v A3 X0 a ) EIARAE LN, LUKE, 7 4 v 7 ¥ FRY¥
(University of Eastern Finland, UEF), Jt/7 LV 7THUGEESE S, MESH R EOBMHRE L 0B b iTbI
o TNOLDMIIALLMBOEREE A, »S— bF—v v FICBHT 2 Wk Ot % By 72,

714 VIV NEBEDAMY T4 F—VICEAT BV EF—
(20256 A4H)

Oy zF—Tlk, HFMEG > OARAMIN T TS COREREZMMEL 2AMY 774 F 2 —vIicBT 58
FIROAI L2 R S 7z, LUKE, NIFoS, MTK (AR - FMIraEH hduEis), avIrs4 v
&4t (Merivuori Consulting Oy) 7 4 v 7 v F AB X C#HEAZ ©—7 =2, FAEHATE, Sk, B
MATIC 31 2 RMEEICO Wl L 72, SR RGEFUTC X R RS RESh, 3774 F = —
VEBICE T 2B EHER R EIE Y LD KA RE R AR E IR ORI 18] O 72 A8 O B2 03 REE &
Nz,

BEOMENRRAD 74 v I v FB LA LY 7TOFEMNE 7 2 —fHEEE (202546 H12~18H)

fhix. KEMA, TR, K¥ AT 4 7ORKEI0H4 2 5 REFA LR NT, 74 v 7V POtk
¥vdkAL ) ToHKMKE s 2 — L oBFRHE{LER 5 72, {{FFIZVTT FutureHub, LUKE & VirtuLab,
LUKE ® i lgtk, HESHO8IMAT, 2V ENE, 74+ LA+ 7 7 — 24 [Siikakosken Myllykahvila| %
L7z, AT UEF, Forest Joensuu, 7 4 ¥ 7 ¥ FFifkt v % —, ProAgria, EFI, MTK, TAPIO & D[]
Tfrbi7z,

BIMGEGH, BFETF — & & OZZHL, PEREHIFHCIIAM B I X UIERMAREEY) < BE 3 2 Bl o & F23&Ic s
DBEDP NIz, NEEIE, ARROFEICHIE L MEDRIED 720, Fifi[RERM A% HIVIC, K% ik
Bl 74 v 7Y Fho0iELZHREICZIANS Z L EFIHRL 7,

BEILMTORREAD 7 « 5V ROMEBRE L VETILEHRE
(2025F9AR)

9HIcix, WEILT (KFS) @200 EMMB 7 4 v 7 v Rz, Mk - EHA /7 ~— a viRid,
74V TV FOFKBOEDOHE, $MEHE, BOR~07EKa. BREELZ Xy F~—2iC Lz, FRHHF
FeRIE, KRB  AAA AR D T B07 %2 B B9 2 S E O e R PEHE A4k (Leading Forest Management
Complex, LFMC) 7'm¥ = 27 MCiED T, HMttaofECirA & — e 2R 2 KGEEL 7,



228 7. BEDOEREZH<

LUKE, 74 v 7 v FREME, MTK, 74 v 7 v Pkt 2 —, LUKE O UBMEIR, % 72 R E i
%> (Forestry Management Association, Mhy) & O&&IC X o T, FHHEEES, — X0t [EHE
M, HFETEHEOBERICET 2 EEN AR S Oz, TULORMICK . BUF. ik, FEZE. 5t
7 X =BT B W) 25 18 D TRETE I & A 7k o 7z

&

2

BIOSYS 7u > =7 M, 74 v 7 v FewE, Fricdbn L) 7 LILRFEHIAGE & OMEICE T 201 %
KELAEX 27z, (REFGHH. BMRA v 2 € a—, P2, UK, 7o eFr—28BL T, FHHAGfF
ZERREEIC B T BRI TSRS - 4 7 R—v 3 v - HE (R&D&I&E) 1 0t 7 A A0 X 1Lz,
D= b F—2y FE, WHEIEE OBAE LS LA S, AN EC A A3 I -tk
FriloPECHS IO b b D TH %,



Chapter

8

A, B/ 38R
<N 5'\9%\

1$ DA HEME



230 8. = B RO RENE

¥Fi5c O] B CEFTRI R EICF T
FEROGBDIAVATLZHRICED

kALY PHgEFES | BIOSYS AL U PEBEEI O X T A
BAZOYVI VN RX—Yv—-AZ2 25— qVARIYv YR |
#xIL F=MRE | project@naomimoriyama.com

BWCED X SICHNE

eV ) THRMAA A a7 I - ROFERMERAEELT 2> 27 L —BIOSYS HA - #E7n Y« 7
b (2023411 H~20254E11H) 1 1%, kAL ) 7 & HAORRFE, i, dbiffE, w@Eo LR A iGE
E Vo AR & DT, HAICHE IR R T —~< DI flA % BRI CIHROCEE~N L RE I TE 1,

AP OARL T, 2NHDEERIY HAD FEE AP R L Rk A BT 2 AIRICE A 72 E 0 R
RENTWAB,

deavy TS, BEFE, 8, dvimE. [DEREEH HRE RSB O B2 MEe T 5. AR IR I3 20254E 11
H17HicdkA v ) 7 & offfcEE (MOU) ZfkE L, 22 ndE s e Twnw3,

oW EHS = F F—lF, TOBWEZIT, ZNEILINEIRETHLES I,

JAa—NILIicEZ. A—AILICiTENIT %

A7z 5, MU O ) 3 ER B O B I 3 2 fiReii 2 3 72 5 L, HUsRF 2 E 2, 0L TIMER
DY N —A VI 2@O 5L EREELTHS,

BOFFEBA X, RIPH 22 Mlg & BOR D iRt 2 E D Tw 5,

Z4v v FEHIEOT L 79 v T - X by TREE E HRO AR EMHIE. 2025456 Hic [#RAR. 1EER
BN dzay) I—, Blfeh BRIy 2720 icsiF3 3o dhonget:] &t [fFkicsir 3
W rnE i B3 2 LA ) 2 FER L 72,

202549 H 24 HiciE, KR - BT DO ) AT 4 v 79— AV FiiBWT, 74V 7V FEKRE
L HARD BEMKFEEL B alfe e A A2 a7 I —V Y a—v a voisHcrA G zihmticBs 3 hE
HEMERE L 72,

HADOME X, FFo MR, FIH. FREkK] L WOIRES = 7 F 7 ARMAIRIER, =T 574 7%
WU T, BRERAECHEBAFAL, 20504 FClch—Ry=a— P ILRERT L E2HAOHE L
LTWBEHRRLTNS,


mailto:project@naomimoriyama.com

Fim AR CEIHBRRICEIPER S D2 TIAVATLAZHICED 231

74 v 7V FENRE, ERREE., BEEIR2022F, 74 v 7V FOH LW AL F a7 I —KIEICE N
T. BN, (20, BFENIcEErgER fiE T4 Az a 7 I —ofhfiifiE % 2451 L. 20354 F TIc
TAVIV N ERBERICT A3 2 HIEL T A LB FRE L,

5 L7zE L )V D ERBIBCE G EHcHE D & . FREARIFEE R\, BN AMPBER 2 H S B 1L,
M E AL ENRIICERT L8 TE S, O ED0HIIRICEWTHIN L2413 th o ik < b FIEAl
ThY., BoEL L IceEICEIIREIRTAZ LR TE 5,

Hil
AE
IocRBIICE, kv ) 7 OBARELHARD N — FF -k 2k & L Ok L 2562 WAL, O

WTRT7TY T~ ERL., HASCEHEOROBEGRE NI LY 72EMESE (EU) 2Z0k~DERD R
B 3aznufes s,

RAESTARIOVATL

brv ) THIOEHRTH Iy Z—1ilF [—0y SOFHEH] L LTHbhTWE, khL YT
HRH1E, BT 1CH 72 Y Forest Joensuu, Photonics Joensuu, Energy Joensuu, Borderland (73 %
NMEBIF 2 Y T 4) BEOFEHIAELEAMI AL AT LEMELCE L, ThiE, THTIT -0
78, BUR - R 7 2 —, diRtka, BARBRIC XY, BEAICES CHEFTN AR v F v — 2 L85 2 Fsi 2
THd, ZNICKY, FRftrlRERITIRIC XK 2REFDKE & AFHE RO BILAK b TV 5,

B L) 7HEBAEN-RREZHITHIEELGEARIOAATA

(5 Natural
Environment and
Resources

BARRE - &R

! ——
- ~ -

~
~

(@) Academia and\ ~
Research

Institutions

BE - BRE

cience-based
Innovative

Ventures,

MEzEBELE

L E 2
s EHHRVFr—

®

Government

%
oo E

International Growth Ecosystem

FE. dbr vy THUEEES T IBIOSYSAE AL Y 7 - mav 2T a—HAZuY =7 ] b 341G,
CDETFNICEDKKBEG DI FAZ—BRFED I v a VE R Yy 7 F 2iET 2 E2BECcHIC



232 8. = B RO RENE

TNTOMEN - Ml - &7 &% — 2 H O RPME & % 2 R B L CREI T 5 — )5, 3200% 7 2 =261
LINTZTN—TBREDI v a v THEIT 5. FEFEZ 722 —h 0 ORERFEN., MLMN Y
REMZZAET 5 2 LT, TIBICERD D 2K L b 72 b TR BAMEREN D 3 — v 2 L8l 2 4 A H SR
Bt RS,

ZORYIET IS N, RFREKHRIEZZAZH TRES - IR 7+ LA v —] & TRLED
A LMIN SO T E L AT a2 X7 AL, HERAOHE L LY 2 e — A v 7D
f] LItz o T b,

ALY 7OBIOSYST 23 2T LHNOF— L3, EFC74L AP AL —OREEICYHEF— 24 L1
BLTwa, tifEo [AMY 7794 F 2 —vDX] OBV HATIE. kALY 7 eAbiEEo IT - JJlEESt.
RDIBEEE, BUFIC X 2 F — 2358 L, 2026 5FELUKIC 77 v b 7+ =277 vy =27 okl 2 Hig 3,

IkArv Iy T7ezo =t F =ik, HFETINODOHAELRAMOWGE # Ak L, HBREIE O FE IS T %
) —v c FURAY Y a—vavikEatT o 2HIELTWS,

HIcES IERMMHENE Y —ER

BIOSYSdt A v Y THMAA A L2 ) I — ROFERMERRERE T 2 > 27 40k, KAECTHRE S hziEfTdh
DF—<ilIvyaveiie LC, BRINIBAIEMEZRFEL TS, ZO—i0i%, HE - KR8 =
TF7. BARTFTN Y=Y RL, HEH - G, 772 F v 7ML X Vo2 BMELE LT
D HRBEFRORIEVFI & v o 2IEAMMHEY & — e 2 TH 3,

o DS E HAREE D < — o — L 4LTiER T 5, BIOSYS =2 & X 7 A Duififk & L CHK S

FON—THBEHBEL20oH 5, ZOH=haryy —> T L%, BIOSYST a2 2 TF LEBICEBT 3 KhET
AEEHLTHL,

ARIN—hrF—&LTOIEEAL Y 7iEF RS

Ste. db A v U THBRGEERES X, HARSRH®E, 2N TS s T 2 REOMMBoONR X— 1 F—L LT
BELTWL,

WATLC, AV ) TORELEAR T X7 LFHFE I v > a v CEIgZER L, WD X—FF— -
TP RT L OWGEFEBOEMZ EIEL T <,



FHEATRE CEMNRBARRICAITER S 2 TAVATLZRICES 233

dthLY) 7EEREICRIT-HBEBETIL

FINLAND FOREIGN MARKET

Rugional Counotl o fsnfanti redion Prefectures and Regions: Akita, Ina, Hokkaido,

J NorTH kARELTA Diplomatic Ties Nagano, Tokyo, and others in Japan and Gangwon in
South Korea, and in other nations

| North Karelia Triple-Helix Ecosystem |

4} Forest Joensuu % Photonics Joensuu Regional Triple-Helix Clusters
o L and/or RDI/Academia, Business
® Academia and Research Institutions and Public Sectors
Luke \iﬂ K xarelia Joiv=Ai| %
.......................... EFI
Between Regional
Ecosystem Strateglc
Sclence-b_ased Businesses and Supporting Organizations
Innovative Executlonal —_—
Ventures BUSINESS NORTH KARELIA BUSINESS CoIIaboratlons
And Growth JOENSUU  CHAMBER OF COMMERCE FINLAND
Wrinesjan D) oo Foonom Dovlpement %
Government
o s Metsiikeskus
BIOSYS M Jeensuu @ E
North Karelia
International Growth Ecosystem mf;;::x:: A

IALY7 - BE - BEI IS AT LD

HEA v Y THEMAA A2 I-RORERBEERET 2R T 4] 3, BAZOb D ZMT X 51,
A IIICHT D TG D DG~ L RE Lz, 24ENL ERTNICESREO HREEFICH W2 EIZ, FRE, KE
EREFTCVWE, HOBEEEMCD 0D, FHLOKHRZEICHD» > TUARVIBED T3, ZORIFKHIEL i<
oY, BB L HELTn B

TaAVRTLOGKRERELTHOHNED Z13L, ZOEB DB D, FAkbid, B, BORZEH,
A7 R=2— BER, €VFR) X —KMBZDHED Y DRDEFE~DOSHEZHT 5,

2023411 H 2 5 2025 1T Hic A CHEiE s e TIEA L Y TR A A3 ) 3 — RO R i E BT
VAT L—HAER-EEH7a 27 ] CTBMe 2B RICELB L BT 5,

e iJRE CHTHY 2 AR ICH T T, COWERHZ2 T a v AT a%, HEkEHICHARR T TR E 0,



234 8. = B RO RENE

FERICHE TR, E, €L TR

747y REARERMZEF (LUKE) | BIOSYST OV R FA-HERIZTIVRTFTLEEE.
Msc (B%). Phd (BIEZ), MBA (NJLAT 7)) | w4 - 1w E (Jutta Kauppi)

WE24E[, HAL 7 4 v 7 v PO - RL NV OBORZEE . EROEMRK, BIEE, kA4
/1= B offkorc, a2 7 2O GEBRSFEE L T X,

ZOBER., BEOIALV I THEMALA AT ) I -T2 VBT HAEZIEBL L C,
BIOSYSTa v 27 ATl ALMiE 2R CA Y 74 voED A X v b, WEMZITERT 2R EMD
il EEmEL C&E 7z, TNODORIMIITRIBINICILR L, SN AT a ) I -0 o FERARHEMFK
PHEET L, BRAHITIVATLANEKINL TV S

INETCOMNYMHADEBEIZSHBAEICDZ> TR Y, IEH. BE. 4 /=% —, ¥, HAEXR.
BERVEHICL o THEEL TV S5, 20 B RS OWEETHENRETHY, ZOTIAaL AT AT
BOLTMEYEEL DI, loHEICH2 > THEEL, WAL, TAF72EH L, BAENL
W% - 4 7 _—av (RDI) ®e¥327ud 7 P 2ELCH#Z2HEDOIDETEALTH B,
ANAZBRT AL AT Wtk & &, Bt 2re 207, SRR E 7 — <o 51 X o THillk L ~ v
DIGENERE L, Hk-CIR oA - #kig - HE% 3383 %,

HENRBEICE>TEEFNS

BIOSYS i385, RE¥. R, JbiE. KHTA RV F2FfEL, A4 AT/ I-0b o310
TiFhkma feE L, DO 2FEMTER300 ~ 400 AAE GV, P, HIRP, Tav 2T L&KL
TOMRELZWL 72, Gt Cl6fFDA v 87 b2 =) =R S h, BEETHOEENICET 2872 7%
MABRHE I Nz, chicid, EMRREFOSEG. M LIV OHMFEDZ T A, FH - SR o
BHFERCA /=y a vORER ERETONE, 2NbDX b—Y —icdhlid 2 EHRIZ, SxLs, 7Y —
VAT, BREEME L L2 (NBS) 2T 2MoAART 2Ly Y a— a v, LiTFEoOHE
Fi. AMADv e —A v 7OXARICE T 2BBEOMECY L v =itk L, #i7 e e iz Az 5
EWVIROWERTH B,

= bid, ZHICHEFE TR T o ofne, EZF UL LEETZ 25— M —2 BRI L 72, FEIL
RicsT 5 N\ESRIZ, 2—u 72 )"C“(E'Jﬂ%’b@’écittwo i, AEFTFRE A, LR L, W
X, BEMOESICAHEE D20 L, Hl L < CHUEBREUR O [ % ik 3~ 5 . RIARY < oilE 70 BAR 2 1
KT 27D BEHLbDTH S,



ERICEF S, B8, 27U TaE 235

R EVRA KBEDOEIRAEH

EYART AV IV, F—LT7 4Ty, HREXEmMI€ v %2 — (EUJC) X, REILN=2T v
2B RIS APED FOMO CEERKEZ2R/-ZLTCE /2, ZOED Y IX, ©¥a R ITMEEHE I3 A
<\ﬁ%k§m\%LTN~F%~Vy7%ﬁ5§E%iT%5’k%ﬂk AT Nz, LT,
Ui Nz iE, FES LGAOHMIC X > TYF IR L 0l #ED, FBlTGS A, iz e Y 2R
SN— b F—DFH, %Lfﬁ%ﬂdilj/‘~\ﬁf@tvxxﬁﬁi it [l 6 < 9 2 T REE 2 Fb oo T
w3, HOMSI:/XTL@ﬁﬁﬂ%Eék\A@t/xxﬁfﬁiﬁ# CHTEL. Mtz TR 2t <
W3, PIEERARIGERET 2 23 NIE., X202 355, BESLVoR, @EYIRALZHS
Z & T, Ftﬁlk:lsmf%%ﬁ)bnx_ L. AMADBXVLERHCKIICRDZZETH S,

Al

R & R PEM D=+ F—v v TR L TE Y, #Hzm = b F =2y TREREIN TV S, ZDK
Rz, L£R7vev 7 re7 vy VESIERZARICT 52X F—T s Z k@ A b
37295, HEKD A=+ F—3BUICEUD R IA4 R 7ud 7 M5 LTe b, HARIZIER &MY E
(7VyxA MED) Tldhwdboo, 7u s 7 A~0EX e ENEE & & 2 HERREIE W T»w3 & h
5, A2 B3 2 OBEDHBAIEA L T 2 e Z L T3, 20254E10 ABTE, EUDHFHEHNE L
NAVLRAVEEEZGEUREPETTHTH Y, ABECENTHARREE, 54X, =2 —Y =7 v FickinT,
EUIEMBECRAMD T FIA Xy - d—a vy "FhEL kb, R -4/ X—vaviF#zrz4 v 7 F
LHADWIZEE OO L 0 BRI L B2 b - 03770 Ta . RENEUICE TR 2 K
EomEcSML e R 5E8E6HL,

WFgEmicld. 7 4 v 7 v FEREEMEHT (LUKE), 7 4 v 7 v FRY (UEF), ENZIFFERAEAN &
WIFFE - BfmtRE (FFPRD. SR BEIRY:, dRBE Ry, BRI R, FHEERR A, ST
EMRFRE, 74 v 7 v FEeHAROKEBEBOFET 2%, KFH 7wy =227 bSLPEUDOKRIAL X vicEk
FAHE~DEFEFENT DL, HRARFIA XV - d—a vy ~oIlEXAENYEE &2 02580 icoh,

KFEHEICL 24 7 X—v a2 vOA[REERRIBICIER T 2, &5 L= bF—v v TI3REEES ¢
5720 Tkl REFPEULRBOIY A G328 7 ki kA 725 95,

TEH HEHBSTANEE

WEIERT, 74 v 7V FEHRDOHFEMAA F a7 I =itk T 20, —dEo EHESE» 6 EA

%51:&%%A«&%@Lkoﬁ%%éﬁﬁﬁk%ﬁ@%%ﬁomﬁﬁb%iokmbﬁ&ﬁ\%ﬁ&%
D, HASEICHEIRI LAy P 7= ~EMEEZET w5, BIOSYS I3H 74 2 P A CTld 7 nw—

%hi\Aﬁuiofix%hénza:74@%5o

TOTaAYvART LI, SPBINETCHGTES» DR, AX =T v 7, Zu— 3T T, HiFeE
BBz CLR> T3, B, BE, g6, duilE, fH, a v 2—ChfEs 4 Xy Mici3BE A
DEMRBEM L, ZNZNBAE, =41 F—, HEHMAGRCTHAL 72, Cho0RB1 116D 4 o8
7 bR M=V =pEEh, WIBA ) R=va v EhEE e, BIBEEE, TATTE2THCARI L
EH L x0Tz,



236 8. = B RO RENE

BIOSYS o iizic iz, HFOREXELHBOE R O [F 7w 2 = 7 MCHY T, Bkl z K
THEYARY =X — RIMRZEET 2 H8HE, ROz B2 CEIEE2IRT 20585 T, I3E
mNAE DD, R AlRERBASE L M2 B & L 2~ ol a Iy P AV I, 2T I v AT L
RERIETCRD, a—e—2FFic, HECT, BHHRT, TYXALRRZME L TRERP N NN 2D 7%H
D Z2h, WENOHEDIEETH S, Zhida—urTidal, FEEANENE. 2 L TRINZEET I
XoTHllonsbDTH 5,

ML LT, BIOSYST a2 27 403, B0 HED D LI AADEE L CEKTELI D DERLTY
N7z, BORY 7 v 7 7 n720 ¢, BfRME, loffifafl, 2z L AT sHRIc ko Tz a v X7 45
MEINZEE R TH S, ZOFEHILICHEEIN, WEICEAHTBEREROEZHIC X > TERRIT
EEbN 2 D72,



237

ALY ZHEMNA AT/ S —RUOBFERREBREBEIIVAT A
—BIOSYSH& - BE7AOY 7

R EE S R

7 4 v7 v ¥ BRERWIEHT (LUKE) — 72y 227 ) —F
s v ) TGS S

W7 4 v 7 v PRE

ProAgria /RWAC 7 1+ v 7 v F

ExiRMtAR
Renewing and Competent Finland 2021-2027
EU Regional and Structural Policy Programme’s Just Transition Fund — JTF

Regional Council of North Karelia



ISBN: 978-9-52419-122-7

9" 7

89524 191227




	Rakenteen kirjanmerkit
	Comprehensive Reports of the North Karelia Forest Bioeconomy and Unique Food International Growth Ecosystem — BIOSYS Japan and South Korea Project 
	Advancing Forest Bioeconomy and Climate-Intelligent Digital Solutions for Green Transition — Enhancing Global Wellbeing through Region-to-Region Actions 
	INDEX 
	2. Insights for Collaboration 
	7. 
	8. 
	Finland and Japan: Advancing Global Sustainability Through Bioeconomy 
	Introduction 
	The BIOSYS Japan and South Korea Ecosystem’s Mission 
	Building Bridges and Creating Synergies between Finland and Japan in Forest bioeconomy, Bio-circular-economy and Region-to-Region based Collaboration — Insights and Future Perspectives 
	Innovation Ecosystem Benefits All Involved Actors – Results from a Review on Forest-based Innovation Ecosystems 
	State-to-State, Ministry-to-Ministry-Dialogues and Insights for Collaboration 
	“Think like a Finn” Event at Osaka Kansai Expo 2025 Brought Together Experts from the Food and Forest Value Chains of Finland and Japan 
	Sustainable, Resilient Future for Forestry and for the Communities 
	Prospects for Wood Utilization Toward the Realization of a Forest Bioeconomy: A Comparative Study of Japan and Finland 
	North Karelia Region’s Collaborations with Nagano Prefecture, Ina City and Hokkaido in the Innovative Forestry and Forest-based Industries 
	Nagano Prefecture and North Karelia 
	Ina City and North Karelia 
	Hokkaido and North Karelia 
	Creating Impact — Forest Bioeconomy-Thematic Insights 
	The Role and Tools of the Regional Council in Supporting R&D and Innovation Cooperation in North Karelia 
	Initiatives of Kiso Valley and Ina Valley “Forest Valley” 
	INADANI SEES Ina City Industry-Academia-Government Collaboration Base Facility Initiatives 
	Wood Utilization and Construction — Mutual Interests, Development Areas and Networking between Finland and Japan 
	General Overview of the Timber Supply Chain in Finland 
	Region to Region Co-Innovation — A Promising Approach of Boosting Forest-based Innovations Between Finland, Japan and South Korea 
	Learning Through Forest: Educational Exchange Between Ina City and North Karelia 
	Hokkaido’s Wood Supply Chain and Its Challenges 
	Initiatives to Expand Sales Channels for HOKKAIDO WOOD 
	“Why Wood You” - Exploring the Intersection of Wood, Science, and Wellbeing 
	Development and Evaluation of Interior Materials Made from Hokkaido Wood 




