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Bioeconomy landscape
Bioeconomy Concept — three visions
Global Policy momentum
Financing the scale-up
Europe's competitiveness starts in its regions
Implementation challenge
Governance readiness = market readiness

Key takeaways
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World Bioeconomy Forum

* Founded: 2018

* Mission: A global platform to drive the circular
bioeconomy, focusing on sustainable solutions
for climate change and resource preservation.

* Four-Pillar Structure:

 The Bioeconomy: People, Planet, Policies
Corporate Leaders and Financial World
* Bioproducts Around Us
* Looking to the Future
e Activities: Online roundtables, conferences, and

the Annual Declaration to outline future
directions.
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Looking to the Future

The Bioeconomy: People, Corporate Leaders and Bioproducts around us

Planet, Policies the Financial World

£ WORLD BIOECONOMY ASSOCIATION

Beyond Borders: Ignite, Innovate and Inspire with the World Bloeconomy Assoclationl T e

Founded: 2023

Mission: A hub uniting stakeholders to grow the
bioeconomy across sectors and regions.

Bioeconomy concept:

* Bioresource Vision: Enhancing research and technology for biomass conversion
from agriculture, marine, and forestry sectors.

* Biotechnology Vision: Promoting biotechnology and biomanufacturing research
for diverse industrial applications.

* Bioecology and Social Vision: Optimising ecological processes to promote
biodiversity, strengthen crops, and protect soil quality.

Activities: Engages in knowledge sharing, public
outreach, advocacy, and collaborative research to
promote responsible use of global resources
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The bioeconomy race is accelerating

* Rising

;’0 WORLD BIOECONOMY ASSOCIATION

Polarisation

Globalisation

 The shift from globalisation to polarisation

could fragment the bioeconomy, making
international collaboration more difficult and

leading to  more regionally focused
bioeconomic strategies.
divisions  threaten international

collaboration, slowing progress on global
challenges like climate change and biodiversity.

Did you know? Today’s global
bioeconomy is estimated to be valued at

US$4 trillion, with growth potential to
USS$30 trillion by 2050.

4th Industrial Revolution
Biorevolution

3rd Industrial Revolution
Digitalisation

Opportunities in the Bio Revolution:

* Biotechnology advancements, like genetic
engineering and synthetic biology, are driving
new markets and business models.

* Ethical and regulatory challenges may arise in a
polarised world.

Success and growth in the bioeconomy hinges
on navigating these global dynamics.
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The world is investing in the bioeconomy

h 1()0 2 ll. Despite conflict and looming
I e I l’l l()n stagflation, the global economy will

hit an impressive new milestone,

“ ld I‘ hing $104 trillion, according to th
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GLOBAL GDP 2022

D), By 2030, China's GDP
U ) isprojected tosurpass

that of the U.S.
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&5, Many of the world's smallest economies
&' are located in the Oceania region, such as

The U.S. has been
the world's largest
economy since 1871, -

“ United States
§25.31

4 Ireland is expected to be the fastest
L Jr growing economy in the Eurozone,
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Bioeconomia

(OLOMBIA

Colombia BIO

FINLAND

The Finnish Bioeconomy Strategy.
Sustainably towards higher value
added

IRELAND

Ireland’s Bioeconomy Action Plan
2023-2025

MALAYSIA

National Biotechnology Policy 2.0
(DBN 2.0)

SAUDI ARABIA

The National Biotechnology Strategy

SWEDEN

En hallbar bioekonomistrategi - for
ett vdalmdende fossilfritt samhdlle

AUSTRIA

Bioeconomy Strategy for Austria

(OSTA RICA

Estrategia Nacional de Bioeconomia
Costa Rica 2020-2030

FRANCE

La stratégie nationale bioéconomie:
remettre la photosynthése au coeur
de notre économie

ITALY

Bioeconomy in Italy

NAMIBIA

The Namibia Sustainable
Bioeconomy Strategy

SOUTH AFRICA

The Bio-Economy Strategy

THAILAND

BCG Economy Model

BRAZIL

Missdes, acdes estratégicas e
indicadores do Plano Nacional de
Desenvolvimento da Bioeconomia -
PNDBio

ESTONIA

Circular Bioeconomy Roadmap for
Estonia (2023)

GERMANY

Bioeconomy - Biogenic Resources
and biological knowledge fora
sustainable economy

JAPAN

Outline of the bioeconomy strategy

NETHERLANDS

Dutch vision on biotechnology 2025-

2040

SOUTH KOREA

Bio Economy 2.0 Promotion
Direction

CHINA

Bioeconomy Development Plan

ETHIOPIA

Ethopian Bioeconomy Strategy

INDIA

BioE3 Policy - Biotechnology for
Economy, Environment and
Employment 2024

LATVIA

Latvian Bioeconomy Strategy 2030

PORTUGAL

Bioeconomia

SPAIN

Bioeconomfa

Global economy = USS100T; bioeconomy = USS4T today = potential = USS30T by 2050
26 countries have announced bioeconomy strategies - 6 more in a pipeline 2026
The biorevolution is moving from labs to industrial scale
The focus is shifting from research to investment and scale-up
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' THREE CORE VISIONS OF THE BIOECONOMY

Different perspectives. Different strengths. Shared transformation.

The biceconomy can be understood through three complementary visions.
Regions and countries emphasise them differently according to their strengths, priorities and contexts.

— O~ — O

2. BIOTECHNOLOGY VISION 3. BIOECOLOGY &
Science and innovation unlock the SOCIAL V|S|0N

potential of biological re'sources and Ecosystems and people at the center of
create new solutions. a just, regenerative biceconomy.

1. BIORESOURCE VISION

Sustainable use and management of
biclogical resources as the foundation
of the bioeconomy.

Biomass from agriculture, forestry,
marine (incl, fisheries and other
marine resources), and organic
streams

g (et e
Biotechnology, synthetic biology { Ecosystem health, biodiversity
and biomanufacturing \ and ecological limits

Sustainable management and P S Biofoundries and industrial f Social well-being, inclusion
resource efficiency across value \&/ transformation and fair benefit sharing
chains e St

Cascading use of biomass to create \//ﬁ-\.l Digital technologies enhance VAR Regenerative approaches that
ol

products, materials and energy, processes, efficiency, precision \ | restore ecosystems and build
strengthening long-term resource and scalability S resilience

sacurity and rasilience . ’,7¥
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DIFFERENT EMPHASES ACROSS REGIONS &% INTERCONNECTIONS, NOT COMPEﬂTlO?WBJ
o s il i These visions are complementary, not |
1oeconomies vary: some 1 1N natur. - J
resowces, others in Innovation, and others in ( ) 'c:i o m.::g;::?;:ﬁfﬁ;:yﬂ:?;e e
ecological and social assets. Each region buikis : S N
oniiks seigthia and pricvitios Full integration is not always pessible,
), \_ but consideration of all three is essential. p, L
= i N~ o

DIFFERENT PATHWAYS TOWARD SUSTAINABLE BIOECONOMIES ONE SHARED DIRECTION

The three visions provide a framework to understand, compare and communicate . @ O a
bioeconomies. They enable collaboration across different strengths and contexts

toward common sustainability goals. SUSTAINABLE RESHLIENT AEGENERATIVE NNOVATIVE NCLUSTIVE

BALANCE & TRADE-OFFS MATTER

Trade-offs are real. Not all dimensions can be
maximised everywhers, Informed choices,
diatogue and governance help navigate
competing pricrities,

THE BIOECONOMY IS NOT A SINGLE MODEL. IT IS A DIVERSITY OF PATHWAYS —_—
== GUIDED BY THESE CORE VISIONS TOWARD A REGENERATIVE FUTURE.
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A major milestone: G20 High-Level Principles (Sept 2024)
Carried on during the South Africa G20 Presidency in year 2025
7/ M4
Promote sustainable ) : Encourage sustainable \\Tﬂﬂ
. developmenl across its equitBaEI::,ﬁft:V: faor::ﬂs - Advange mitigation a_nd Promote l:_)iodi\a'er:-‘,ityr b?;ggﬁ’g;ﬂi;gﬁfcg; \ "‘ ,
G20 SR o [ gt s B oI B e | optpmrere 7
BRASIL 2024 ~ g%gdlmenslcnns o X 3%3 x - of degraded areas Gzo

SOUTH AFRICA 2025

Related to

Be based on country-
specific approaches and
implemented in line with

national priorities and

regional and local
circumstances

Besi?;eiiicrl (:harsggh Benefit from robust and Utilize robust, science-
! coherent policy based and context- Be fostered by

sg?zgggstlggﬁi?om frameworks that foster specific criteria and international collaboration
y gy, trade for bioeconomy methodologies to assess and cooperation

innovation and traditional X C S o ac
knowledge products and services their sustainability

Related to means

8%3 Social equity 9 Environment impact }
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COP30 Belém: Bioeconomy enters the climate mainstream

* First time on the official UNFCCC agenda

* Shift from commitments to implementation

* Launch of the Bioeconomy Challenge (2025-2028)

* Four workstreams:

* Metrics | Finance | Trade & Markets | Socio-bioeconomy
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Bioeconomy Challenge - Turning principles into coordinated global action

<
LL(

RN Food and Agriculture
i? E’ N trade & % Organization of the
< development United Nations

WORLD
RESOURCES
INSTITUTE

%3 IDBGroup

MINISTRY OF
ENVIRONMENT AND
CLIMATE CHANGE

NATURE
1P R

BRAZILIAN GOVERNMENT

Ral

STANDING WITH THE BRAZILIAN PEOPLE

What it is?
* A global multi-stakeholder platform launched at COP30 until 2028
* Aligns actors around the G20 High-Level Principles on Bioeconomy
* Bridges climate, biodiversity, finance, trade and development agendas
How it works?
e Structured Working Groups:
* Metrics (Coordinated by FAO)
* Finance (IDB)
e Trade (UNTD)
* Socio-Bioeconomy (WRI)
* Public—private collaboration
* Action-oriented, time-bound deliverables
Why it matters?
 Moves from policy dialogue - implementation
* Builds shared standards and investment frameworks
* Accelerates market readiness and capital mobilisation

A coordinated platform to scale the global bioeconomy responsibly and
inclusively more on https://bioeconomychallenge.org/about-us/



https://bioeconomychallenge.org/about-us/
https://bioeconomychallenge.org/about-us/
https://bioeconomychallenge.org/about-us/
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Financing is evolving — but scale-up is underfunded

Growth Of Sustainable Financing (1970s-2020s)

Evolving Bioeconomy
£ Value (Bithons USD] x £ Year

- 5,

Nature Intensive Advanced Hi-Tech
Bioeconomy Bioeconomy Bioeconomy

e Sustainable financing has The Bioeconomy concept is evolving
developed since 1970s * No concrete global understanding

* Primary focusing on Climate * Missing metrics and harmonised
Actions and Biodiversity standards

* Financing on commercial terms
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Financing a Sustainable
Global Bioeconomy

‘Saptember 2024

What makes bioeconomy investable?

Nature Intensive Advanced

Q ,@ Bioeconomy ?QS Bioeconomy

Focuses on high-value, specialized, and
technologically sophisticated bioproducts.
Characterized by advanced functionalities

DESCRIPTION Utilizes biological resources, processes, Evolves traditional practices using
and principles to produce goods and innovative technologies and advanced
services. Encompasses agriculture, biological processes. Provides sustainable
forestry, fisheries, food, and bioenergy. alternatives to fossil-based products and
Aims for sustainable growth and reducted enhances production efficiency and
environmental impact. sustainability.

and higher market value.

Dynamic stage, subtantial R&D investments,
significant funding for cutting-edge projects
from both public and private sectors.

STAGE AND Mature stage, significant investments, Evolving stage, continuous innovation,
LEVEL OF linked to traditional industries. increasing investments from public and
INVESTMENT private sectors.

Full report. https://wcbef.com/wp-content/uploads/2024/09/financing-a-
sustainable-global-bioeconomy_report_092024.pdf
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Competitiveness landscape
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Annual use = 1 billion ton

Sentiment is to constrain growing use of
biomass.

Scenario on 40— 70% biomass gap by 2050.

Bioresource vision

A balanced approach, integrating
biotechnology innovations to support
o’t.x sustainable bio-based industries.
:. Stricter regulatory frameworks compared
to the USA and China.

Biotechnology vision

The EU emphasizes responsible resource
management, aiming to stabilise
sustainable biomass use and advocate for
circular economy principles.

Bioecology vision

Increasing sustainable use of biomass.

Targeting 1 Billion tons of biomass
annual use.
(DOE 2023)
BioPreferred Program (2002)

The USA primarily adopts
a biotechnology vision in its bioeconomy
strategy, prioritising technological
innovation and industrial application in
their bioeconomy strategies

Focus is minimal on ecological sustainability
principles compared to the EU.

However, efforts are underway to promote
sustainable practices for resource
optimisation

*

*

Biomass capacity up 3,5 billion tons.

China's annual biomass production will
approach 3.8 billion tons by 2030 and
surpass 5.3 billion tons by 2060.

China predominantly embraces
a biotechnology vision,
similar to the USA

Beginning to incorporate ecological
approaches, but the focus remains less
pronounced compared to technological

innovation and resource-intensive
strategies.


https://www.biopreferred.gov/BioPreferred/faces/pages/AboutBioPreferred.xhtml
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Source: European Commission, Joint Research Centre (JRC) (2022). Bioeconomy
Strategy Development in EU Regions. JRC Science for Policy Report, EUR 31143 EN.

Europe's competitiveness starts in its regions

P9 "’_ﬁ 1 94
: ( EU regions with
bioeconomy
frameworks*

@ Dedicated regional

bioeconomy
strategies

Regions connect industry, innovation,

talent and investment.

REGIONS BRING TOGETHER
@ GLOBAL BIOECONOMY RACE WHAT DRIVES COMPETITIVENESS

‘ TALENT

EU STRATEGIES & PRIORITIES / @

o

CLUSTERS

REGIONAL ECOSYSTEMS

Regions leading the way

e INVESTMENT
REGION
I | | l INDUSTRIAL DEPLOYMENT

}
¢ 00O

Innovation « Investment « Scale-up
INDUSTRY INNOVATION

EUROPEAN COMPETITIVENESS
lll Growth « Resilience « Sustainability

@ The future bioeconomy race is increasingly

a race between regions, not only between countries.
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Navarre: A Regional engine for a competitiveness

global markets

Innovation for sustainable

gog Strong brands and
¥ and resilient value chains

NAVARRE

A connected ecosystem
driving sustainable
industrial transformation
and economic growth

RENEWABLE ENERGY
LEADERSHIP ol

/i\ Wind and solar leadership

@ Green hydrogen initiatives

@ Driving the low-carbon
energy transition

AUTOMOTIVE 7
TRANSFORMATION  ------ ¢
Strong automotive industry
and supplier base °o@e /J I @ ﬂ
’ Electrification and new mobility '.‘ ull ll
-~ e (+) e | o
RAD) incovation sndliesig 700,000 1..7.% >30% Export-oriented Committed to
capabilities Population of Spain's GDP of GDP from economy with a sustainability
(disproportionately industry strong industrial base and innovation
high for its size)
ENABLERS OF SUCCESS
PROACTIVE GOVERNANCE PUBLIC-PRIVATE COLLABORATION TALENT & SKILLS
Long-term vision Strong partnerships across Quality education,

and business-friendly
environment

business, academia and vocational training and
public institutions attraction of talent

AGRI-FOOD ADVANCED
EXCELLENCE e e ' MANUFACTURING
@ ::l%h;?g:zgiﬁrgoduction P ' . & Solid industrial tradition

{:O} Precision engineering

and automation

/J High productivity
1]

I and quality

INNOVATION &
TECHNOLOGY

a Leading universities and
research centres

ﬁ_ Biotechnology, materials
and clean technologies

- Strong collaboration
848 between academia and industry

STRONG CLUSTER
ECOSYSTEM

dgb Active and well-connected clusters
/5@‘ Collaboration and knowledge sharing

Gateway to European and
global value chains

EUROPEAN CONNECTIVITY
Access to EU programmes,
networks, markets

and innovation funding
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The implementation challenge

Strategies

= Strong policies
—< and frameworks

Research
excellence =5
World-class

-

§"2

.

science
Innovation
projects
Many pilots
and demos

}
(M

Sustainability

leadership 'E
Clear ambition

and vision

Commercial
plants

More facilities
at scale

Industrial
scale-up

From pilots to
large scale

Growth
capital

More investment
for scale-up

Market
uptake

Stronger demand
and off-take

THE SCALE-UP JOURNEY

g RESEARCH

v

G PILOT

v

@ DEMONSTRATION

e

FIRST-OF-A-KIND PLANT

hd

COMMERCIAL SCALE

BIGGEST GAP

Scale-up financing
+ industrial deployment

e REGIONS CREATE

‘@
% 4

2

Industrial ecosystems
Cluster ccllaboration
Innovation adoption
Talent attraction

Investment pipelines

0 NAVARRA IS AN EXAMPLE

¥

ey
£
P43

Agri-food

Renewable energy
Automotive transformation
Advanced manufacturing

Strong cluster ecosystem

Europe does not have innovation challenge - Europe has implementation challenge
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A\ HIGHER PERCEIVED RISK

v

\ % | Permitting delays
v
( @ | Unclear standards

v

( gd,‘ Higher investment risk

v

{ ll.\l'.\l.\ Limited project pipeline
l.\ /‘,'

and slow scale-up

FRAGMENTED
GOVERNANCE

(,l @ Regulatory complexity

i

Governance readiness = market readiness

Coordinated Governance

Predictability

Investor Confidence

Capital Mobilisation

Industrial Deployment

Competitiveness

& HIGHER INVESTOR CONFIDENCE

'

COORDINATED 6.{\,
GOVERNANCE (M%)
Eo‘]\ Clear frameworks
bl .} and alignment
v
f Predictability
@f ' and consistency
,/o .o Stronger investor
"'.‘ confidence
v
g l Capital mobilisation
G and scale-up
v
{ 9 . Regional project
\\&3 / pipeline
— v
@s Regional & European
'-\ ,’ competitiveness
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Key takeaways

* The bioeconomy is gaining strong global momentum

* Global alignment and joint stocktaking are accelerating bioeconomy

development.
e Capital is available, but commercial-scale deployment remains the bottleneck
e Europe's bioeconomy is built through regional ecosystems and industrial clusters

* Success depends on turning strategy into industrial deployment
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Thank you!

Jukka Kantola
Founder and Executive Chair, World Bioeconomy
Association \
bioeconomyassoci
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