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l Abstract

Anna Aalto & Tuija Manerus (Editors)

BioBoosters Impact Review 2024 - Tales of the Circular Bioeconomy
Innovation Journeys Launched at the BioBoosters Community.
Publications of Jamk University of Applied Sciences, 340

Bioeconomy business accelerator, BioBoosters by Jamk, and the BioBoosters
community around the Baltic Sea Region are employing a business-driven
hackathon concept to boost circular transition of the bioeconomy sectors.
This publication explores nine innovation journeys of leading bioeconomy
companies around the Baltic Sea that shared their challenges at the
BioBoosters Hackathons organized in autumn 2023 and spring 2024. With
the support of the BioBoosters, these companies apply open innovation to
find co-operation partners and solutions for greater circularity, sustainability,
and profitability of their operations.

BioBoosters hackathon leverages the networks and knowhow of nine
regional bioeconomy innovation systems connecting cross-sectoral and
international expertise with open innovation excellence. The nine impact stories
highlight the barriers, enablers, and success factors of circular transition in
the bioeconomy sectors of the Baltic Sea Region. They also showcase the
impact of open innovation and inter-regional co-operation. The lessons learned
from the hackathons boosted by the international innovation community are
recounted and the conclusion is clear — BioBoosters Hackathon is making
an impact!

Keywords: bioeconomy, hackathon, sustainable development, innovations,
circular economy, open innovation
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! Foreword: Boosting Circular Transition
with BioBoosters

Anna Aalto, Project manager, Jamk University of Applied Sciences

You are holding a copy of the first ever annual 'BioBoosters Impact Review’.
This publication collects innovation journeys of companies that have been
employing the open innovation services provided by the Bioeconomy business
accelerator, BioBoosters by Jamk, and the BioBoosters community around
the Baltic Sea Region.

Our first edition focuses on the business sector experiences with the
BioBoosters hackathon concept applied to boost circular transition of the
bioeconomy sectors. We follow up with nine innovation journeys of leading
bioeconomy companies that shared their challenges at the BioBoosters
hackathons organized in autumn 2023 and spring 2024. With the support of
the BioBoosters innovation community, these companies have applied open
innovation to find co-operation partners and solutions for greater circularity,
sustainability, and profitability of their operations.

Transitioning to Sustainable and Circular Bioeconomy

To provide a framework for these stories, let us briefly discuss what circular
bioeconomy means and what the circular transition can bring to bioeconomy
sectors. In the European context, bioeconomy is promoted as a part of the
measures to ensure food and nutrition security as well as sustainability of
natural resources. Furthermore, the goals of the bioeconomy strategy aim at
reduction of reliance on non-renewable resources, limiting and adapting to
climate change as well as strengthen European competitiveness and creating
jobs. A circular and sustainable bioeconomy contributes to all dimensions
of the European Green Deal guiding the European societies towards climate
neutrality via just transition and respect to the planetary boundaries. (European
Commission, 2020.)

”The bioeconomy covers all sectors and systems that rely on biological resources
(animals, plants, micro-organisms and derived biomass, including organic waste),
their functions and principles. It includes and interlinks: land and marine ecosys-
tems and the services they provide; all primary production sectors that use and
produce biological resources (agriculture, forestry, fisheries and aquaculture); and
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all economic and industrial sectors that use biological resources and processes
to produce food, feed, bio-based products, energy and services. It cuts across
these sectors and systems, interlinking them and creating synergies.” (European
Commission, 2018.)

As arenewable source of material and energy, biomass and biobased industries
play a key role in meeting the global climate targets. For replacing the finite,
fossil feedstock with renewable ones, multiple industries turn their attention
to the biomass resources. However, globally and locally, this transition to
biobased industries can come with trade-offs and negative impacts including
increased pressure on natural ecosystems and competition of land-use. As a
response, bioeconomy growth and development should be strongly embedded
with circularity and sustainability. Notably, an increasing linkage of circular
economy to the bioeconomy strategies in Europe has been observed since the
introduction of the EU action plan for Circular Economy in 2015. (Stegmann
et al., 2020.). This was followed by the emerging of the circular bioeconomy
paradigm. As defined by Stegmann et al. (2020), circular bioeconomy consists
of the sustainable, resource-efficient valorisation of biomass in integrated,
multi-output production chains (e.g. biorefineries) that make use of residues
and wastes with an aim to optimise the value of biomass over time via
cascading. Cascading is conducted adhering to the bio-based value pyramid
and the waste hierarchy where possible and adequate. (Stegmann et al., 2020.)

In picture 1, the concept of circular bioeconomy is explored as we are
approaching it in the BioBoosters innovation community. The image applies
the lessons of Stegmann et al. (2020, 4) and the conclusions of their literature
review on the concept of the circular bioeconomy and how it has been defined
in literature and by the North-West European bioeconomy clusters. Absolutely,
the image has also drawn inspiration from the Ellen MacArthur Foundation’s
butterfly diagram (2019) as a pivotal driver of circular economy concept and
knowhow. The core design-driven principles of circular economy introduced
by Ellen MacArthur Foundation are highlighted:

¢ Eliminate waste and pollution;
e Circulate products and materials (at their highest value); &
* Regenerate nature.

Furthermore, the circular bioeconomy concept visualized in picture 1 attempts

to highlight the circular transition needs of the bioeconomy sectors in the
Baltic Sea Region. As emphasized in the policy area "Bioeconomy” of the
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EU Strategy for Baltic Sea Region, bioeconomy should be seen as a strategic
framework that builds on circular thinking and the promotion of sustainable
production, as well as use of biological resources. PA Bioeconomy advocates
smart use of biological resources in combination with the principles of
circular economy as an opportunity for productivity, economic benefits and
environmental improvement. (European Commission, 2021.)

Picture 1. Circular bioeconomy concept adapted from Stegmann et al. (2020, 4) and
Ellen MacArthur Foundation (2019)

The left side represents the biomass sourcing from the biological cycles
taking place in nature, agriculture, forests and waters in a sustainable
manner. This means that the sourcing needs data and knowledge-based
management respecting the natural boundaries, supporting biodiversity and
ecosystem services, and strengthening or maintaining the natural carbon
storage. To support sustainable biomass sourcing, the return of nutrients to
the ecosystems is a key area highlighted in picture 1 as reliance on imported
mineral fertilizers is not only a concern for soil and water quality, but also a
risk to the national food security. For completing the natural nutrient cycle,
data-based management of recycled nutrient flows is central.

The right side of the circular bioeconomy concept image focuses on the
material and energy flows in the biobased industries and in the human society
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(consumers). In order to transform the industries from fossil based to biobased,
the flow of material and energy from the natural ecosystems, agriculture,
forests and waters needs to be supplemented with circular input of material
and energy within the industries as well as with circular design supporting
durability, reuse, as well as shared and prolonged use of the products and
materials.

In short, a central issue in circular bioeconomy is circular stock
management and achieving optimization of the value of biomass over time.
Using the biomass to the highest value applications while optimizing the use
of side streams and residues along the biobased value pyramid makes sense
in terms of economic, social, and environmental sustainability. (Stegmann et
al., 2020; Marquez Luzardoa & Venselaar, 2012.)

Picture 2. Biobased value pyramid adapted from Stegmann et al. (2020) and Mdrquez
Luzardoa and Venselaar (2012)

In the root of the pyramid, there is the using the biomass as an energy source.
In accordance with the waste hierarchy, material that cannot be recycled
as material, can be turned to energy. Although seen as the application for
lower quality biomass not suited for the higher value applications, the energy
recovery for the biomass is important for the society and industry aiming
for climate-neutrality. For example, in Sweden, the supply of biofuels has
increased steadily since the 1980s, tripling over the last 40 years and rising
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to almost 30 per cent of the energy sources in Sweden in 2022 (Swedish
Energy Agency). Overall, the transition to the renewable energy sources is in
the core of the circular economy (Ellen MacArthur, 2019). In this transition,
the key is to ensure the energy use is not depleting the biomass sources or
causing negative externalities — in short, that biomass sourcing for energy
use is sustainable.

While the feedstock strategies often receive the most attention in the
bioeconomy focused clusters, it is important to note that circular bioeconomy
transition can also be driven forward effectively via circular design and
business models to prolong the product lifetime and minimize the material
input. Circular design with a consideration of the end-of-life of the product
(recyclability) should always be an integral part of launching any new biobased
products or materials to the market. Whether via sharing, maintaining, reusing,
redistributing, refurbishing, remanufacturing, or recycling, the extension and
management of the product life cycle is in the heart of the circular bioeconomy.
(Ellen MacArthur Foundation, 2019.)

Additionally, the circular bioeconomy is not complete without a bio-based
circular carbon economy. As argued by Tan and Lamers (2021, 6), closing
the carbon cycle and creating an additional carbon sink capability in the
technosphere by circulating biogenic carbon for products and materials is
critical. As highlighted by Venkata Mohan et al. (2016, 506 & 517), there
is growing emphasis placed on the importance of biological sequestration
methods as alternate and viable routes for mitigating climate change while
simultaneously synthesizing value-added products that could sustainably
fuel the circular bioeconomy. Looking at CO, in terms of biorefinery models
can open diverse opportunities to convert CO, to several valuable products,
materials, and fuels, which could help close the carbon cycle. Meanwhile,
the carbon sink capacity of the biosphere side can also be enhanced by
sustainable forestry and farming practices. (Venkata Mohan et al. 2016, 506
&517))

Where does BioBoosters come in the Picture?

The role of the BioBoosters is to help build innovation partnerships that can
enhance the circularity via optimization of the biomass use, material flow
management, and the value created. Furthermore, the innovation partnerships
are vital for minimizing both negative externalities (such as loss of biodiversity)
and the systematic outflow of materials, nutrients, CO, and energy — in other
words, for closing the loops.
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The business cases presented in this publication tackle most notably the
areas of digitalisation for sustainability (twin transition) and optimization of the
value of biomass. The articles featuring Valio, Alojas and Nando highlight the
ability of BioBoosters to launch innovation partnerships and identify solutions
to boost data-based management of the biomass flows for enhancing
sustainability of the biomass sourcing and the optimization of the biomass
flows in the biobased production and consumption chains. In the articles
featuring Moelven, Targi Kielce and Fibenol, the focus is on discovering and
commercializing new biobased ingredients, materials, and products to bring
higher value to the biomass and to replace fossil alternatives. Optimization of
the value of biomass is also explored in the articles on Holmen, Cosun Beet
and Voiste where the challenge has been to create new value chains from
side streams and residues.

What is common for all types of challenges, whether digitalisation or the
optimization of the value of biomass, is that co-operation and cross-sectoral
knowhow is needed. BioBoosters hackathon leverages the networks and
knowhow of nine regional bioeconomy innovation systems connecting cross-
sectoral and international expertise with open innovation excellence. In the
scope of this publication, the nine impact stories highlight the success factors,
enablers, and barriers of circular transition in the bioeconomy sectors of the
Baltic Sea Region. They also showcase the impact of open innovation and
inter-regional co-operation. The lessons learned from the hackathons boosted
by the international innovation community are recounted and the conclusion
is clear — BioBoosters hackathon is making an impact!

Hope you will enjoy these innovation journeys with us.
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! Hackathon Lessons from Trial to
Success: Community, Customer
Experience and Challenge Owners

Riikka Kumpulainen, Jamk University of Applied Sciences
Anna Aalto, Jamk University of Applied Sciences

The success of the BioBoosters hackathon model has not been a matter of
a luck, but a process of trials, errors and a steep learning curve. This article
describes phases in the development of the model from inter-regional learning
to practice.

In the BioBoosters network, the mission is to boost the bioeconomy sectors
competitiveness and sustainability in the Baltic Sea Region. As identified
in the regional and macroregional strategies, the rural areas of Baltic Sea
region have a great potential for bioeconomy as they have abundant natural
resources (European Commission, 2021). However, these regions struggle to
grow the bioeconomy sectors, to provide job opportunities, and to tap into
global market opportunities due to limited human capital, business networks
and innovation capacity. Co-operation between regions is needed in order
to connect knowhow, talent, and resources across the Baltic Sea Region. To
strengthen the capacity for innovation, we need platforms and processes for
business-driven research, development, and innovation co-operation steering
digital and green transition of bioeconomy sectors. (Honkanen et al., 2020.)

As showcased in the articles of this publication, the BioBoosters network
has been implementing a demand-driven business to business hackathon
model with tangible results to boosting the circular transition of the bioeconomy
sectors in the Baltic Sea Region. With the support of the Interreg Baltic
Sea Region programme, nine regions with a smart specialization focus on
bioeconomy are co-designing and piloting an open innovation model, the
BioBoosters Hackathon, in an inter-regional co-operation during a 3-year
project implemented in 2023-2025. In the course of the BioBoosters project,
18 hackathons will be organized bringing together over 500 specialists from
research and industry to launch 20 or more innovation partnerships tackling
circular transition challenges of the bioeconomy companies. (Interreg Baltic
Sea Region, 2024.)

In the midway milestone, the project has achieved impressive results. The
key performance indicators set for the first nine hackathons were matched or
exceeded as the partnership celebrated 123 applicants, 64 selected teams,
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11 launched innovation co-operations and a Linkedln community of over 1000
followers. It was evident that the value added from the cross-sectoral and
international 'network of networks’ had boosted the impact of the Hackathons.
(Olesiak et all., 2024; BioBoosters, 2024.)

Apart from the impressive numbers, the feedback surveys for target groups
indicated that the value propositions for participants had been achieved.
The feedback indicates also that the target group loyalty is high based on
both the standardized Net Promoter Score (57) and by asking participants
whether they would take part in another BioBoosters Hackathon in near future
(96 % challenge providers and mentors; 90% teams reported high likelihood).
Reasons for the high loyalty are not hard to find; 96 per cent of challenge
providers report that they got a promising solution for solving their challenge;
and 95 per cent of the solution providers agree that BioBoosters Hackathon
is a good tool for entering into a dialogue with large companies and they have
gained knowhow from mentoring. (Olesiak et all., 2024; BioBoosters, 2024.)

Looking at the long-term inter-regional co-operation, it is also essential to
note that all organisers anticipate a continuation for their Hackathon service
provision after the project. Again, the reasons are not hard to find. In the view
of the organisers and mentors:

¢ 91% agree that BioBoosters Hackathon supports green transition in
the Baltic Sea Region.

¢ 89% agree that BioBoosters Hackathon supports growth in
bioeconomy sectors in the Baltic Sea Region.

e 84% agree that BioBoosters Hackathon supports exchange and
transfer of best practices across the Baltic Sea Region.

All in all, BioBoosters Hackathon has been proven impactful for boosting
circular bioeconomy business and co-operation, while also offering an
engaging collaborative learning experience for all participants. (Olesiak et
all., 2024; BioBoosters, 2024.)

The Long Road of Building Inter-regional Smart
Specialization Co-operation

How did we get here? It is important to acknowledge that 'BioBoosters’ has
long roots. The mission of BioBoosters — strengthening the innovation capacity
in the rural bioeconomy regions — was also the mission of a previous Interreg
BSR project, Rural RDI Milieus in Transition Towards Smart Bioeconomy
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Clusters and Innovation Ecosystems, RDI2CIuB, implemented in 2016-2020.
RDI2CluB was followed by an extension project, ConnectedByBiobord
(2020-2021) to pilot and support uptake to the jointly designed inter-regional
innovation co-operation model and platform, Biobord.

Picture 1. BioBoosters has nine partners across the Baltic Sea Region from Sweden,
Finland, Estonia, Latvia, Lithuania, Poland and Germany. (Photo by Moa Jonsson)

ConnectedByBioBord brought new partners to the Biobord network initiated
in RDI2CluB, strengthening the network in Sweden and Estonia. New partners,
such as Krinova Incubator & Science Park and Paper Province cluster from
Sweden, brought valuable insights on management of innovation processes.
After the extension, the Biobord network hosts 15 bioeconomy organisations
from Finland, Sweden, Norway, Estonia, Latvia and Poland. Many of the
Biobord network members are also present in today’s BioBoosters activities
(i.e. in the BioBoosters project) as featured in picture 1.
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BioBoosters partners are:

Jamk University of Applied Sciences, Central Finland

The Paper Province economic association, Sweden

BioFuel Region BFR AB, Sweden

Vidzeme Planning Region, Latvia

Estonian University of Life Sciences, Estonia

Witeno, Germany

P&rnu County Development Centre, Estonia

Foundation for Education and Social Dialogue "PRO CIVIS”, Poland
Sunrise Valley Science and Technology Park, Lithuania

Furthermore, the ConnectedByBiobord project team piloted an online
hackathon competition, FoodHack. The lessons from FoodHack were valuable
when the current demand-driven hackathon model was created by Jamk
University of Applied Science’s biobusiness accelerator BioBoosters by Jamk.
For the Biobord network, FoodHackByBiobord implemented in 2021, was
the first step into the business-driven hackathon world. The hackathon was
implemented with a demand-based approach and with an aim to attract the
participants from companies rather than the student participants normally
targeted by Krinova FoodHack.

The FoodHackByBiobord introduced five different challenges (share of
expertise knowledge, marketing of healthy food, changing the perception of
plant-based proteins and insects and exploring new protein sources). Teams
were gathered from the networks of the Biobord network, and they were
divided into mixed groups based on their interest on the topics. Event attracted
13 startups internationally. (Biotalouskampus, 2021.) Covid-19 brought new
elements to original plans as the hackathon was held in a completely online
format. In a way, BioBoosters project can thank this pandemic for the gigantic
digital leap of open innovation events. Still today, one of the success factors
for BioBoosters hackathon (or any inter-regional open innovation platform) is
a well-functioning hybrid implementation.

The key takeaways from this initial experience were related to the usability
of the results and stakeholder engagement. Since the startups were in mixed
teams, the teams were not able to reach highest possible innovation capacity,
due to IPR concerns and competition between the companies. Also, the
concept had a drawback as there was a lack of ownership for the challenge.
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The fact that the challenge represented generalized industry’s development
needs rather than a challenge from a specific company, manifested as lack
of guidelines for evaluation, lack of motivation (on behalf of the competing
startups), and lack of follow-up activities to take the solutions further. In short,
the lack of a challenge owner resulted in a lack of tangible impact — and a
lesson learned.

Hackathon through the Lenses of Design Thinking

Design thinking (picture 2) is one of the core theories behind successful
innovations and the current hackathon model. It is a non-linear process that
impacts design processes such as service design. The theory rises from the
idea of Human Centred Design. Its core idea is to reveal the hidden needs of
target groups and formulate the solutions to answer these needs. In practice,
designer can utilize the theory by observing its solution from three perspective:
desirability, technical feasibility and economic feasibility. When all three boxes
are ticked, the solution has success potential. (Interaction Design Foundation
2024.)

Picture 2. Three lenses of Design Thinking (Interaction Design Foundation 2024)
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By observing the design thinking model, we may see that the first hackathon
trial, FoodHackbyBiobord, did not fulfil all the demands. It was lacking the
“desirability” — the demand, and the challenges did not consider actual business
creation possibilities (technical or economic viability). It was merely on the
ideation level. Meanwhile, the current demand-driven business hackathon
model in BioBoosters ticks all the boxes. There is always the challenge owner
(desire) with a real need. Furthermore, expert mentoring during the hackathon
days helps to develop the economic viability and the technical feasibility of
the proposed solution. When all these elements are in place, it is natural to
continue the development work of the solution.

What else did we learn from the first inter-regional Hackathon? Several key
improvements have been made to the process based on the initial experiences
and feedback of the participants. To avoid IPR issues and enhance collaboration
possibility after the Hackathon, the startups, research groups and SMEs can
compete with their own selected team members. This creates motivation and
trust. Trust is one key factor in open innovation culture. Without it, the most
disruptive ideas may never come to surface. Furthermore, the teams are given
enough time to develop their ideas. BioBoosters hackathon process is on
average 10 weeks long and includes flexible development time for the teams.
This way the teams are able to do research, build their team, enhance their
knowledge base, and innovate, among their daily tasks. Lastly, the ownership
for the idea, helps the teams to adjust their solution better for the actual need
and it creates win-win situation for both parties and prevents waste of time.

Intense National Piloting in Finland has been Guiding the
Service Design

The lessons from the FoodHackByBiobord were utilized in a regional project
called Business Accelerator to Saarijarvi (Yrityskiihdyttdmd Saarijarvelle, EDRF,
2019-2022). During this phase the hackathon’s practical processes were fine
tuned to ensure best customer experience for the startups and challenge
providers (large enterprises etc.). Before launching the BioBoosters hackathons
in the network, Jamk had hosted already 15 hackathons. The feedback and
experiences from these 15 hackathons were the starting point for defining
the value propositions and workflow for the international hackathons. (Aalto
et al.,, 2023, 20.)

The process development work entailed hybrid facilitation development,
digital communication platform (Howspace) piloting, and perfecting the
workflow of the organizing parties. A clear process mapping of the hackathon

20 Jamk



hosting was the most concrete result of this phase, but perhaps the most
important finding was how to utilize the existing Biobord network in the
team scouting. At this day, the transnational approach is one of the biggest
assets for this model since it widens the innovation capacity vastly. Today the
same model is being upscaled and further developed with the international
BioBoosters network, which entails innovation organisations from all Baltic
Sea region’s countries except Norway and Denmark. As a summary we may
say that the model really works, and the trial-and-error process, which is also
a key part of the Design Thinking approach (Han, 2022).

The ongoing BioBoosters project hosts a perfect opportunity for continuous
learning to keep improving the open innovation process. As experienced
innovation hubs and regional innovation ecosystem connectors, all partners
are bringing their knowhow and expertise to the table. Together we can
develop our open innovation excellence as well as connect our networks
to respond to the innovation challenges from the bioeconomy sectors and
industries. The biggest value in the hackathon model is the network (or even
community), since the hackathon challenges need outside the box ideas that
are not necessarily found from individual region or country. (Aalto & Iso-Ahola,
2023.)

Building a Bioeconomy Innovation Community Responsive to
the Industry Needs and Societal Transitions

In many ways, Biobord was the growing round for BioBoosters. In the activities
of the Biobord network, we engaged the regional authorities, the research
institutes, the business support organisations — we came up with joint actions
plans derived from regional bioeconomy profiles featuring the strengths and
weaknesses of each region. We designed and piloted a platform for connecting
the bioeconomy networks of each region to help find solutions and partners, to
share expertise and good practices, to launch new research, development, and
innovation projects and so forth. We learned a lot, we made great connections
between the regions, we started new co-operations and got new innovation
tools. All in all, we build a strong basis for inter-regional teamwork.

Still, how about the mission of boosting the growth and development of the
rural bioeconomy sectors? Did we make an impact for the companies in our
region? As is common with inter-regional smart specialization co-operation,
Biobord struggled to engage the business sector into the dialogue which
naturally hindered initiating business-driven innovation co-operation across
the Baltic Sea Region. What we do differently in BioBoosters is that the
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process is designed from the business perspective and having the business
sector’s needs as a starting point. For engaging the business, we simply
need to be able to promise a clear return on investment — a better value for
their time spent.

In BioBoosters Hackathon, we have a clear value proposition for the
companies supported so far by testimonials and numbers from 25 Hackathons
run by BioBoosters by Jamk accelerator and the BioBoosters project network.
The whole process starts from the business sector need. We design the whole
process and engage all players to support solving the challenge from the
industry. We offer our client a chance to move forward with their sustainability
mission. For example, to cut the carbon emissions in their supply chain, to
find a smart digital solution for boosting their resource effectiveness, to find
a biobased alternative for products or packaging, to grow value from side
streams, from waste. We will connect our client with a variety of potential
solutions and partners; we offer them expertise for upgrading these solution
proposals to fit their needs, and a process for assessing these alternatives
to select the way forward. All in a relatively short time span and with a
professionally facilitated open innovation process that offers positive visibility
for the company’s sustainability mission and enables also the mobilization of
external resources to tackle the company challenge. (Aalto et al., 2023,14-15;
Myhrén et al., 2023.)

As outlined, the open innovation process starts with and builds on a real-
life business case. The challenge of an industry-leader in turn represents a
growth opportunity for the innovative SME, startup, research spin-off, and
innovator. A chance to get the first customer and establish a sales reference,
a chance to pilot their solution idea, to establish a proof of concept, a chance
to test the waters at a new market cross-sectorally or in a new country. So
far, a Win-Win. (Aalto et al., 2023, 14-15; Myhrén et al., 2023.)

Our tip for future hackathon hosts is that always find a challenge with an
owner that has capacity to further explore development opportunities
with the competing teams, find a tight community that can help you with
the idea scouting phase and communication and lastly make the process
user friendly.
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Picture 3. BioBoosters Hackathon Service Path designed and piloted in inter-regional
co-operation. (Myhren, Lehtomaki & Aalto 2023)

There is a value created also for the innovation and business support actor, for
the regional authority, for the sectoral agency. As the BioBoosters Hackathon
offers a platform connecting the industry challenge and the group of innovative
and growth-oriented SMEs and startups, it represents an opportunity to drive
the agendas of regional development. For the region, it offers an opportunity to
support green transition, digital transition, climate neutrality, circular economy
— an opportunity to steer these transitions, and an opportunity to learn about
the needs of the companies and the status of the transition in the industry.
(Aalto et al. 2023, 14-15; Myhrén et al. 2023.)

All in all, the BioBoosters Hackathon offers a platform for the regional
and interregional dialogue where the business interests are in the centre. The
WIN-WIN-WIN makes the process interesting for all target groups, and that
is the basis for the success of the BioBoosters Hackathon process. It offers
a good value for the time spent and a promising return on investment for all
target groups engaged in the open innovation process. This is the message
highlighted in the articles of this publication — the impact stories across the
Baltic Sea.
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Valorisation of biobased sidestreams
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Setting the Stage for Circular Horticulture: The Context of
Voiste’s Challenge

In a greenhouse, plants convert water, fertilizer, and CO, into biomass. For
certain crops, the entire plant is harvested, but for tomatoes, only a portion of
the biomass — mainly the fruit — reaches consumers. The remaining biomass,
including roots, leaves, stems, and non-standard fruits, is typically considered
organic waste. However, greenhouse biomass holds potential for creating new
value chains. By-products like stems, leaves, and unsellable produce can be
repurposed into various valuable products such as salts for fertilizers, organic
matter for growing media, bio-stimulants, fibres for sustainable packaging,
proteins for food and feed, and compounds for cosmetics and pharmaceuticals.
These opportunities support circular economy by reducing waste and
generating both environmental and economic value for the agricultural sector.

With the wealth of research on the topic of valorising biomass and residual
flows, one of the guiding visions for the future of greenhouse horticulture in
a circular economy is to phase out dependence on finite natural resources
and instead rely on local, renewable sources. By closing material cycles and
collaborating with other sectors, greenhouse production can become more
sustainable and resource efficient. As shown by van Tuyll van Serooskerken et
al. (2022, 9) even in a high-tech greenhouse system, the resource efficiency is
far from 100%; from the three main inputs, water, carbon and nutrients, only
92, 85 and 49 per cent respectively end up in the tomato fruit yield. This means
that even half of the nutrient input is in the residual biomass (stems, leaves
and roots) presenting a potential for circulation of nutrients within greenhouse
horticulture or cross-over exchange of material to other processes. (van Tuyll
van Serooskerken et al. 2022, 9.)

Bringing Together International Expertise and A Diverse Pool
of Innovators

The BioBoosters Voiste Hackathon, held on May 16-17, 2024, at the Parnu
County Development Centre’s Innovation Hub, was a significant milestone in
Voiste Greenhouse’s sustainability efforts. Organized in collaboration with nine
bioeconomy innovation hubs from the Baltic Sea Region, the event brought
together international teams and mentors to explore sustainable solutions for
biomass valorisation in tomato horticulture. One of the key strengths of the
hackathon was the diversity of its participants. During the Hackathon days,
six international teams from Sweden, Finland, Poland, and Estonia brought
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unique perspectives, supported by twelve mentors, creating an environment
conducive to collaboration and innovation. (BioBoosters, 2024.)

The diversity was not just geographical but also disciplinary. The mix of
skills enabled solutions that were innovative, practical, and scalable, with a
range of approaches from small-scale processes to market-ready solutions and
high-research potential projects. For example, Estonian company Mahlametsa
offered a small-scale solution by turning Vdiste’s non-standard tomatoes into
tomato juice and soup, showcasing the potential for local production with minimal
environmental impact (Mahlametsa). Meanwhile, NPO Veggies Cultivation from
Estonia proposed converting tomato waste into fertilizers through Bokashi
technology, emphasizing nutrient recovery with zero CO, emissions (NPO
Veggies Cultivation). At a larger scale, Swedish company WA3RM aimed to
utilize tomato biomass for mushroom cultivation, demonstrating how waste
could be converted into a new agricultural product (Wa3rm).

Other participants included Team Biochar (Politechnika Bydgoska) from
Poland, which suggested producing biochar from biomass, contributing both
environmental and commercial value to residual flows, and Finnish startup
Three Mushketeers (Three Mushketeers), which explored transforming
horticultural by-products into multifunctional food ingredients and enriching
both food and cosmetics value chains. Biocompost AB (Biocompost) from
Sweden offered an efficient, eco-friendly approach to turning greenhouse
biomass into nutrient-rich compost, by creating a closed-loop system, while
minimizing the overall climate footprint and supporting sustainable farming
practices and returning the needed CO, to the greenhouse.

These varied solutions — ranging from local, small-scale repurposing to
high-value, scalable innovations — gave Vdiste and the mentors a rich pool of
alternatives to consider, each offering unique pathways for integrating circular
economy principles into greenhouse operations. The diversity of approaches
allowed for a comprehensive evaluation of alternatives, each with its own
strengths in terms of scale, sustainability, and readiness for implementation.

Highlight of the Hackathon: The Winning Solution from
Biochar

The highlight of the hackathon was the announcement of the winning team
— "Team Biochar’ from Bydgoszcz University of Science and Technology in
Poland. Their solution to convert greenhouse biomass into biochar stood
out for its innovativeness, economic viability, technical feasibility, and
environmental impact. Biochar, a stable form of carbon created through the
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pyrolysis of organic material, has multiple applications, e.g. it can be used
as a fertilizer, a soil improver, a filtration material, a cosmetics ingredient, a
phytotoxins absorber, and much more (International Biochar Initiative, 2024a).

This solution was particularly appealing to Vdiste Greenhouse because it
addressed multiple challenges at once. Not only did it offer a way to manage
biomass waste sustainably, but it also created a new product that could
enhance soil health and potentially generate additional revenue streams for the
company. Biochar, created through pyrolysis, transforms organic waste into
a stable carbon form, providing numerous benefits for soil health and carbon
sequestration (International Biochar Initiative, 2024b). Similar circular initiatives
have already been proven successful elsewhere, especially in the Netherlands
with its innovative greenhouse horticulture sector, but also in Sweden, where
WAS3RM, one of the participants also at Voiste Hackathon, has demonstrated
how greenhouses can benefit from waste heat capture and reuse to grow food
products (Wa3rm). The solution also aligns with Estonia’s environmental goals,
providing a way to reduce greenhouse emissions while creating economic
opportunities. By looking at suitably scaled industrial symbiosis models,
Voiste Greenhouse can now integrate the biomass valorisation process into
its operations, significantly reducing environmental impact while boosting its
sustainability credentials.

Picture 2. Team Biochar - Winner of the Voiste Hackathon. (Photographer: Kristi
Kuusmik-Orav)
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The Power of Open Innovation: A Collaborative Approach to
Problem-Solving

The success of the BioBoosters Viste Hackathon underscores the power of
open innovation in solving complex, real-world problems. Unlike traditional
innovation processes, which often occur within the confines of a single
organisation, open innovation leverages external ideas and expertise. It
involves collaborating with partners, including startups, universities, research
institutions, and other organisations, to develop and implement innovative
solutions. (Bogers et al., 2018.)

In the case of Voiste Greenhouse, open innovation was not just a buzzword
— it was a practical approach that delivered tangible results. By opening up
their biomass challenge to a broader pool of talent and expertise, they were
able to identify a solution that might not have emerged through internal efforts
alone. The hackathon provided a platform for these external innovators to
engage directly with the challenge provider, as well as with the international
mentors, testing and refining their ideas in real-time.

Simultaneously, beyond the international collaboration, another significant
partnership was developed at the hackathon between two Estonian companies:
Voiste Greenhouse and Mahlametsa. Although the companies are relatively
close geographically, it was through the hackathon that they connected and
realized an opportunity for collaboration. Mahlametsa, also a rural company,
producing fresh juices and ice-cream, is currently already helping Voiste to
valorise their surplus tomatoes by producing tomato juice under a private label.
This solution effectively addresses Vdiste’s seasonal surplus of non-marketable
tomatoes, transforming waste into a new product and demonstrating a very
practical circular economy approach. The connection forged at the hackathon
has led to an ongoing collaboration, with both companies benefiting from this
sustainable venture.
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Picture 3. Voiste tomato juice by Mahlametsa (Photographer: Terje Mitev)
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From Hackathon to Reality: The Next Steps in a Promising
Partnership

With the hackathon concluded, the collaboration between Biochar and Voiste
Greenhouse is now focused on bringing the biochar solution to life. The first
step involves testing the biochemical properties of biochar produced from
Voiste’s green biomass using pyrolysis technology. This pilot phase is crucial
for fine-tuning the technology and ensuring that it meets both environmental
and economic goals. If the initial tests prove successful, with biochar samples
demonstrating significant improvements in soil quality, the partnership will
progress to scaling up production and exploring commercial opportunities
for biochar.

The potential impact of this collaboration extends beyond Voiste
Greenhouse. Team Biochar’s solution offers a scalable approach that could be
adopted by other greenhouse operations in many countries. By turning waste
into a resource, this innovation contributes to the circular bioeconomy and
supports sustainable agriculture practices. Interviewed after the hackathon,
Piotr Wojewodzki from Team Biochar is excited to see how the co-operation
evolves. The team believes that the hackathon was just the beginning and
biochar solutions have the potential to enhance greenhouse operations not
just in Estonia, but globally.

The BioBoosters Voiste Hackathon exemplified how innovation challenges
can spark impactful partnerships. Whether through local co-operation or
international collaboration, the event has shown that hackathons can not
only generate innovative solutions but also foster business relationships that
contribute to the green transition. With both the biochar and tomato juice
projects now moving from concept to reality, these partnerships illustrate the
power of open innovation in advancing sustainability.
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Picture 4. Participants at the BioBoosters Véiste Hackathon in Pdrnu (Photographer:
Kristi Kuusmik-Orav)

Part of a Larger Movement: The BioBoosters

The BioBoosters Vdiste Hackathon is part of a larger initiative known as
the BioBoosters project, led by Jamk University of Applied Sciences and
co-funded by the Interreg Baltic Sea Region Programme. The project aims
to support responsible business practices and the transition to a circular
economy by organizing 18 hackathons across the Baltic Sea Region. These
hackathons are designed to address specific challenges faced by bioeconomy
companies and to foster collaboration between industry, academia, and other
stakeholders. (BioBoosters, 2023.)

What sets the BioBoosters demand-driven hackathon model apart from
other models of open innovation is its focus on a single company with a clear
circular bioeconomy challenge. This approach allows for deep, business-
oriented R&D collaboration, with the hackathon serving as a platform for
SMEs, startups, and research teams to test and develop their ideas in dialogue
with a potential customer and a variety of mentors and experts. The flexible
process can be adapted to different formats, whether fully on-site, fully
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online, or hybrid, ensuring that the event can be tailored to the needs of the
participants.

For Voiste Greenhouse, participating in the BioBoosters Hackathon was
not just about finding a solution to their biomass challenge—it was also about
building a network of industry experts and solution providers that they can
draw on for future projects. This network, which includes both national and
international partners, is invaluable as the company continues to explore and
develop circular business models.

The Road Ahead

The BioBoosters Voiste Hackathon, held in Parnu County in Estonia serves as
a compelling example of how regional innovation systems can drive the green
transition through open collaboration. By integrating bio-based solutions,
the event, besides addressing the immediate needs of Voiste Greenhouse,
also enhanced the wider regional bioeconomy, as the hackathon fostered
co-operation between academia, industry, and local authorities, emphasizing
the importance of valorising local biomass resources.

The success of the event can be attributed to its alignment with broader
initiatives such as the Estonian Circular Bioeconomy Roadmap and the
national smart specialization strategy (Ministry of Regional Affairs and
Agriculture, 2023). These initiatives aim to transform waste into valuable
resources, supporting economic growth while reducing environmental impact.
The hackathon model facilitated the creation of new partnerships, helping to
strengthen the regional innovation ecosystem in Parnu County.

For Parnu County Development Centre, the event marked a significant
milestone in advancing circular bioeconomy strategies in the whole region of
Western Estonia. The hackathon showcased the potential for collaborative
international networks to drive environmental stewardship and economic
resilience. Moreover, Voiste Greenhouse has become an inspiring regional
example of how open innovation can convert biomass waste into value-
added products, contributing to Estonia’s overall sustainability goals (Invest
in Estonia, 2021).

In conclusion, the BioBoosters Voiste Hackathon highlights the trans-
formative power of open innovation in addressing global sustainability
challenges. As these initiatives continue across the Baltic Sea Region, the
BioBoosters network will play a key role in achieving a sustainable circular
bioeconomy, benefiting both businesses and communities.
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Info box: Véiste Hackathon

Challenge

Mining the green gold from greenhouse biomass

Target
groups

Entrepreneurs, scientific entities, research entities, academic/
student entities with solutions on valorising green biomass or
non-standard fomatoes from the greenhouse production.

Organiser

Parnu County Development Centre, Estonia

Centre steers the development of Parnu County, develops ent-
repreneurship, youth entrepreneurship and entrepreneurial
education, and civic engagement. The regional Innovation Hub
of Pdrnu County is a future-oriented development accelerator
for the whole region of Western Estonia, with focus on facilita-
ting green transition and sustainable development, including
circular bioeconomy and renewable energy.

Mentors

Voiste Aiand (Estonia), Rural Network Unit of the Centre of Es-
tonian Rural Research and Knowledge (Estonia), Tehnopol
(Estonia), Jamk University of Applied Sciences, Institute of Bioe-
conomy (Finland), Estonian University of Life Sciences (Estonia),
BioFuel Region (Sweden), WITENO (Germany), Pro Civis Founda-
tion (Poland)

Hackathon
days

16-17 May, 2024 in Parnu, Estonia

Applicants

12 applications - 4 from Estonia, 3 from Sweden, 3 from Finland,
and 2 from Poland

Selected
teams

9 teams — 3 from Estonia, 2 from Sweden, 2 from Finland, and 2
from Poland

Winner

Biochar from Bydgoszcz University of Science and Technology
in Poland. Their solution was to convert greenhouse biomass
into biochar, which can be used in a multitude of ways, e.g. as a
fertilizer, soil improver, filtration material, cosmetics ingredient,
and phytotoxins absorber.

Impact

Every year, from April to October, up to 50 tons per season of
biomass consisting of roots, stems, leaves and non-standard
tomatoes (5-7 tons per month) is produced and needs to be
disposed of. Estimated impact of the solution is to reduce that
amount by at least 50%.
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VOISTE CHALLENGE WAS ALSO TACKLED BY LIFE-LONG LEARNING
STUDENTS AT JAMK UNIVERSITY OF APPLIED SCIENCES

In April 2024, before the actual Voiste Hackathon, continuing education
students from the circular economy and sustainability course developed
a wide range of innovative solutions to up-cycle tomato production by-
products. The students had very large competence background from
agrologist to business, tourism and engineering. While the solutions
were interesting, there were no stakeholders to implement them. Jamk
University of Applied Sciences shared these solutions with Vdiste, who
found them interesting.

Range of ideas was as impressive as in the actual hackathon. One
idea was to fibre the tomato stems and use them in cardboard production
for tomato transportation boxes. The fibres could also be suitable for
T-shirt fabric production. Additionally, the fibres could be used to produce
biodegradable strings to hang growing tomatoes, avoiding the harmful
plastics among biobased by-products.

The students also proposed solutions for non-standard tomatoes.
Voiste could collaborate with a café to convert these tomatoes into soups,
pickles, or salads. Another suggestion was to squeeze the tomatoes into
raw tomato juice, as one team proposed during the actual Hackathon.
Donating non-standard tomatoes to a food bank for those in need was
another option, enhancing Voiste’s social sustainability.

Alternatively, Vdiste could process all the side streams in an industrial-
sized biomass compactor. The nutrient-rich output could be used as
tomato fertilizer, and the remaining mass could be utilized in a biogas
production plant. This would recycle nutrients back into the growth
process, and the dried leftover mass would be easier to transport due to
its reduced weight.

From the perspective of the teacher of the students, the real challenge
is always motivating. It also gave an exceptional point of view to act as a
mentor in the real Hackathon.
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[ Closing Words: Zooming in on the
Sustainability of the Inter-regional
Co-operation

Anna Aalto, Jamk University of Applied Sciences
Matgorzata Olesiak, Pro Civis
Artur Sobolewski, Pro Civis Foundation

In this publication, the BioBoosters network has brought forward nine
challenges of circular transition presented by bioeconomy companies across
the Baltic Sea Region. These challenges have been tackled by the means of
BioBoosters hackathon; an open innovation process implemented in inter-
regional co-operation. The experiences of applying open innovation process
and connecting macro-regional networks have been explored along with the
solutions found and validated in the BioBoosters Hackathon journeys.

What is next in line for the BioBoosters network and innovation community?
In autumn 2024, the second round of BioBoosters Hackathons is launched
across the Baltic Sea Region. Nine new challenges, new partnerships, and
open innovation process improvements via continuous learning are on the
way. For the second Hackathon round, the key questions to explore are the
expectations of the BioBoosters network and our readiness for the post-
project phase.
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Picture 1. BioBoosters feam in Tartu having a project meeting and workshops for
evaluation of the results of first four Hackathons

Every Hackathon is a Lesson Learned

In this article, the BioBoosters evaluation team attempts to synthesize the
key findings related to the impact and viability of the BioBoosters Hackathon.
Before exploring the results, let us take one step back and start with the
imperative question — why? What is the purpose of implementing 18 business-
driven hackathons in inter-regional co-operation? The open innovation process
implemented in each BioBoosters Hackathon had already been proven
effective in collaboration with 15 companies by Jamk University of Applied
Sciences by the time the international piloting was launched, so why do we
need to carry out 18 more hackathons to establish the viability of the model?

While the open innovation process itself has not changed notably, the fact
that there is a network of nine regions from seven countries collaboratively
running the process is a complete game changer. The inter-regional co-
operation raises several key questions such as:
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e What is the added value of the inter-regional co-operation?
What complementary strengths our regions have? What types of
partnerships are beneficial for the innovation community?

¢ |s the model developed in the context of Finland applicable to the
other countries in the Baltic Sea Region and beyond? How can we
facilitate the uptake and transfer of the model to new partners?

¢ How can the inter-regional co-operation be sustained in a cost-
effective manner post-project? How to keep the international
innovation community engaged post-project? What tools does
the innovation community need to maintain the inter-regional co-
operation?

Our piloting is aimed to analyse the transferability and viability of the
BioBoosters Hackathon model for long-term application by the connected
regions and beyond. As per the BioBoosters Hackathon Evaluation Plan (2023,
3), the analysis is based on four evaluation criteria:

o Relevance

e Effectiveness

e Impact

O sustainavility

The piloting is implemented in two rounds. After completing the first iteration,
we are able to pause and reflect before the next round. All partners have at
least six months to recap and recover — to collect the lessons learned and
plan the way forward. In May 2024, after analysing the data from the first
nine BioBoosters Hackathons, the BioBoosters evaluation team consisting
of representatives from Jamk University of Applied Sciences and Pro Civis
Foundation, presented first conclusions and recommendations for the second
pilot round.

Strong Delivery of Innovative Solutions and Value Creation

As the nine hackathon stories featured in this publication have showcased,
the range of the challenges put forward in the first round of nine BioBoosters
hackathons was far reaching and comprising most of the key and current
topics of the European and global circular bioeconomy agenda. The
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challenges of Valio, Aloja Starkelsen and Nando highlight the need of the
biobased industries to opt data-based management of the biomass flows
for enhancing sustainability. Challenges featuring Moelven, Targi Kielce and
Fibenol, demonstrate the industries’ need to discover and commercialize
new biobased ingredients, materials, and products to bring higher value to
the biomass and to replace fossil alternatives. Thirdly, the articles on Holmen,
Cosun Beet and Vdiste have explored the challenges of bioeconomy sectors
to create new value chains from side streams and residues. The range of the
challenges depicts the circular transition needs of the bioeconomy sectors
in the Baltic Sea Region, as well as reflects the EU and global drive towards
sustainable and circular bioeconomy.

Reviewing the 123 applicants and their solution proposals as well as the
64 selected teams, it can be also noted that the hackathons have delivered
strongly on the innovative solution ideas and concepts. It seems that the
proposed products, services, methods, and models are responding to the
given circular bioeconomy challenges in novel and market-oriented ways.
Looking at the responses to the feedback survey from the challenge providers
(mainly large companies), the impact of the open innovation process has been
significant (Olesiak et al., 2024):

* 96 per cent of the respondents reported high or moderate impact
to finding promising solution ideas for solving the challenge (N =26,
response rate 57%);

* 96 per cent of the respondents mostly or totally agreed that
BioBoosters hackathon is a good tool for large company to grow
international research, development, and innovation networks (N =24,
response rate 52%);

¢ 100 per cent of the respondents mostly or totally agreed that
BioBoosters hackathon is a good tool for a large company to grow
national research, development, and innovation networks (N =24,
response rate 52%);

¢ 100 per cent of the respondents mostly or totally agreed that
BioBoosters hackathon is a good tool for large company to connect
with small-scale innovators (N =24, response rate 52%); and

¢ 100 per cent of the respondents mostly or totally agreed that
BioBoosters hackathon is a good tool for large company to get out-
of-box ideas and new perspectives on a challenge (N =24, response
rate 52%).
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What is important to note is that 96 per cent of the respondents reported a high
likelihood of their company working with the organiser on another hackathon
challenge within the next three years (N =25, response rate 54%). This strong
loyalty of the target groups is also reflected in the responses of the solution
provider teams and mentors (Olesiak et al., 2024.):

e 90 per cent of the respondents representing the solution provider
teams reported a high likelihood of their team participating in another
hackathon challenge within the next three years (N = 84, response
rate 59%).

e 96 per cent of the mentors reported a high likelihood of participating
as a mentor in another hackathon challenge within the next three
years (N = 55, response rate 64%). (Olesiak et al., 2024.)

The loyalty of the target groups is also shown by the Net Promoter Score (NPS)
of 57 which can be considered very high (Picture 2). In the NPS, the target
group is asked if they would recommend BioBoosters hackathon to friends
or colleagues. Responses are given on a scale of 0-10. Respondents are
considered to be promoters if they answer 9-10 and neutral if they respond
7-8. The respondents giving a score of 6 or lower are considered detractors.
The percentage of detractors is decreased from the percentage of promoters
to get the NPS. The share of ’promoters’ in the BioBoosters hackathons has
been high — 68 per cent of challenge providers, 49 per cent of teams, 79 per
cent of mentors and 73 per cent of organisers would gladly and full heartedly
recommend BioBoosters hackathon to a friend of colleague.
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Picture 2. Net Promoter Score of the nine BioBoosters Hackathons in 09/2023-05/2024
(adapted from Olesiak et al. 2024, 46).

Why do the teams and mentors hope to return to the hackathon ride? The
main benefits highlighted by the solution provider teams included ability to
enter into a dialogue with large companies (95%), getting visibility for their
team’s expertise (96%), getting an opportunity to validate a business idea
or a proof of concept (90%) and building partnerships for idea testing and
commercialization (93%). Most notable impact for the teams was reported to
come from the gained knowhow from mentoring (95%). In turn, the mentors
had experienced the benefits from learning on real-world application of circular
bioeconomy business models (78%), growing relevant RDI networks (73%),
gaining visibility (75%) and validation (71%) for their professional expertise
as well as being able to make an impact on the innovation journey of the
participating teams (82%). (Olesiak et al., 2024.)

In addition, all organisers reported a high likelihood and motivation for
continuing to organise BioBoosters hackathons also after the project lifetime.
It demonstrates that BioBoosters hackathons can strengthen the supportive
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potential of regional innovation hubs, by presenting to them an open innovation
model, which at the same time boosts the circular and green transition as
well as offers growth opportunities to the regional businesses. The open
innovation method enables a regional innovation hub to build partnerships
to solve arising challenges in a flexible manner and by utilizing the needed
functionalities of existing regional innovation ecosystems. Furthermore, the
model allows for the interregional exchange of know-how and innovative
insights. (Olesiak et al., 2024.)

These regional innovation system impacts are highlighted also in the
feedback survey responses of the organising teams (Olesiak et al., 2024.):

¢ 96 per cent of the respondents agree that BioBoosters Hackathon
supports green transition in the Baltic Sea Region (N = 25, response
rate 78%);

¢ 96 per cent of the respondents agree that BioBoosters Hackathon
supports growth in bioeconomy sectors in the Baltic Sea Region (N =
25, response rate 78%);

¢ 96 per cent of the respondents agree that BioBoosters Hackathon
initiates business-driven research, development, and innovation
activities in regional context (N = 25, response rate 78%); &

¢ 96 per cent of the respondents agree that BioBoosters Hackathon
model is transferable to other Hackathon organisers in the Baltic Sea
Region (N = 25, response rate 78%).

The above presented results and conclusions demonstrate and give very
unequivocal responses to the initially posed inquiries about the added value
of inter-regional co-operation in the Baltic Sea Region aiming at strengthening
the innovativeness as well as the circular and green transition. The responses
are positive — the Finnish model is applicable to other BSR countries, and it
strengthens the innovative potential of the given regional (and rural) innovation
ecosystems. The inter-regional co-operation proves potential to be a strong
development factor for the whole BSR, as well as for the individual regional
structures represented in the BioBoosters.

Still More to Learn and Share

As shown by the feedback surveys administrated to the Hackathon participants,
the value propositions to challenge providers, solution providers, mentors and
organisers have been successfully maintained and the overall Hackathon
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journey experience has been evaluated very positively. However, looking at the
data in details to compare the responses between the individual Hackathons,
the differences in value capturing by the target groups have been high in many
questions. (Olesiak et al., 2024, 5.) Most notably the variation can be seen in
the responses of the mentors, for example, when asked about the created
values for the mentors in terms of opportunities to establish networks.

It is necessary to conclude that there are lessons on organisation practices
to be transferred among the organisers and some aspects of the process
might benefit from greater standardization. In the coming hackathons, the
BioBoosters team aims to focus especially on more consistent value delivery
to the mentors. Key actions recommended in the mid-term review include
e.g. early involvement of the mentors to the hackathon process, systematic
guidance to the mentoring role, increased interaction between the mentors,
and feedback provision from solution provider teams to mentors. (Olesiak et
al., 2024, 5.) Furthermore, attention is paid to consistency in the provision of
international mentors to all hackathons.

Other identified standardization needs relate to the pitching guidance for
teams and the hybrid facilitation. Although, the onsite participation is preferable
on Hackathon days for networking purposes and better engagement, it
is necessary to have a workable approach to hybrid participation. Hybrid
facilitation knowhow supports a positive online participation experience.
As highlighted in the mid-term evaluation report, a well-functioning hybrid
format is a must-have for cost-effective long-term adoption of the international
hackathon model. (Olesiak et al., 2024, 5.)

Even if the main process flow is shared, there is still a lot the partners
can learn from one another. All organisers are bringing their past experiences
and knowhow to the process, and it has been very inspiring to witness the
hackathons in other countries and regions. In fact, as a lesson learned from the
first hackathons, the BioBoosters network members are aiming to increasingly
engage onsite at the hackathons organised by other partners. Seeing and
experiencing the hackathon organised by a partner, in the role of a mentor
or co-organiser, is a chance to benchmark and adopt the good practices of
partners as well as to reflect on the own organisation approach. Furthermore,
the partnership is engaged in a continuous sharing, collecting, analysing and
documenting of the demonstrated good practices by the nine hackathon
organisers via online platforms.
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Working Towards a Durable but Flexible and Responsive Co-
operation

Looking at the convincing results of the first nine hackathons, it has been
concluded that the second pilot round should focus on building the sustainability
of the inter-regional co-operation in the post-project time. Our findings suggest
that BioBoosters hackathon can be successfully applied as a platform for
initiating inter-regional (and regional) business-driven RDI co-operation
to boost circular transition in the bioeconomy sectors. BioBoosters has a
proven potential to strengthen innovation capacity of the rural bioeconomy
regions around the Baltic Sea. Hackathons offer a platform for inter-regional
stakeholder dialogue where the business interests are in the centre. For all
target groups and participants, the BioBoosters hackathon process offers a
good value for the time spent and a promising return on investment.

Picture 3. BioBoosters Vision as approved by the BioBoosters Steering Group on June
4, 2024 (adapted from Aalto, 2024).

As the relevance, effectiveness and impact are largely established, the long-
term adaptation of the co-operation and service model should be the key
focus of the second pilot round. As approved by the BioBoosters Steering
Group on June 4, 2024, long-term vision for the BioBoosters network is
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founded on three interdependent value propositions, as illustrated in Picture
3. Firstly, our network will offer up to 10 Open Calls annually, each addressing
sustainable and circular bioeconomy challenges and presenting business
opportunities for the winning teams. We anticipate diverse resourcing and
new project initiatives, as well as service sales, to drive these calls through
our partnerships. (BioBoosters, 2024.)

Secondly, our network brings together an expanding community of
circular bioeconomy experts from both business and research sectors. These
individuals, whether alumni of past hackathons or network connections of
our partners, actively follow our open calls for solutions, and their outcomes.
Within the circular bioeconomy development community, BioBoosters is a
well-recognized brand, known for its anticipated open innovation calls and
events. (BioBoosters, 2024.)

Thirdly, our proven open innovation method provides organisers with a
comprehensive toolbox to address challenges in marketing, active scouting,
and process management. This high-value brand for open innovation enhances
our partners’ value propositions for international development projects and
private financing opportunities, ensuring a steady stream of open innovation
calls. (BioBoosters, 2024.)

To elaborate further the potential of the BioBoosters hackathons
as a platform for inter-regional smart specialization co-operation, more
detailed analysis of the achievement of the core elements of inter-regional
Entrepreneurial Discovery Process (EDP), and the long-term viability of the
BioBoosters Hackathon activities shall be explored with the full data available
on 18 BioBoosters hackathons by June 2025.

Setting our Sight on Sustainability

To work on the sustainability and durability of the activities within the
international innovation community, it is important to address some of the
key concerns raised by the mid-term data, such as the need of standardization
addressed earlier in this article. In addition, the variation in the level of
international participation between hackathons and between countries in the
Baltic Sea Region require further assessment and analysis (Picture 4).
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Picture 4. Origin countries of the mentors and selected teams (Olesiak et al. 2024, 44).

As the process is tailored to the needs and priorities of the challenge provider,
variation is to be expected on the level of individual hackathons; however, it is
also important to further study the challenge and country specific differences
between the target group needs and expectations related to open innovation
process. All in all, 112 organisations took part in the BioBoosters hackathon
in autumn 2023 - spring 2024 as teams and mentors. Representation has
been strong in many countries; however, the Baltic countries seem to suffer
from a ’saturated’ hackathon market as there are numerous 'hackathons’
competing for attention. Consistent brand building, targeted specialization
with the unique value proposition and international profile can alleviate this
issue; still, follow-up is needed on the effects and implications.

Setting our sight on the durability of the Hackathon model adoption
and co-operation, the partnership needs to work especially on the national
adaptation, focus areas, and funding. Understanding the terms and
restrictions as well as the operating environment for hackathon organisation
in the connected countries and for the connected partners is a necessary
precondition to successful integration of the BioBoosters hackathon to each
region. Partners will be driving forward the integration of the Hackathon model
to their operations already during the second pilot round with support of
collaborative learning and experience exchange.
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In 2024-2025, our piloting continues to demonstrate that there is a
continuing demand for the BioBoosters hackathons as a springboard for
co-operation and innovation in the dynamically developing substantive area
of circular bioeconomy in the Baltic Sea Region. Our aim is to prove that
co-organizing as a network is more cost-effective, and more impactful. This
mission will guide our efforts through the next nine hackathons scheduled for
autumn 2024 and spring 2025. (BioBoosters, 2024.)

Stay tuned, the results to be reported in the ‘BioBoosters Impact Review
2025'.
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