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Introduction to Circular Bioeconomy
• Mankind is searching for routes towards sustainable, circular bioeconomy; gradually

moving away from the prevailing fossil-based economy, which is much based on single
use of fossil resources, namely deposits of coal, oil and natural gas.
• The idea of circular bioeconomy is that various human needs and desires are fulfilled

by sustainable utilisation of renewable natural resources - like forests.

2.9.2021

www.forestbi ofacts.com

3

While Forest-based products contribute most
in fulfilling the human needs in Housing,
Consumables, Mobility (packaging and
logistics) and Communication, it also
contributes in fulfilling all the other needs to
some extent.
The on-going transition towards Circular
Bio-economy is increasingly stimulating
innovation and diversification within
Forest Industries.

Ref: The Circilarity Gap Report 2021; Circle Economy 2021.
https://www.circularity-gap.world/2021
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Examples of recent start-ups and
emerging enterprises within the
Forest Industries.

Source: Forest BioFacts;
https://forestbiofacts.com/introduction-to-forestbased-bioeconomy/meaningful-work-and-studies/

Forest Products and Sustainable Forest Management
• “Forests cover some 30% of the world’s land area and it is difficult to think of individuals that do

not depend on forest products and services in some form on a regular basis.”

• “In addition a large number of people depend on forests for at least part of their livelihood and

well-being.”

• “The state of the enabling environment for SFM and progress made at the operational level

demonstrates commitment to sustainable forest management by governments, industry and
communities.”

• “At the same time further investment in addressing these limitations is clearly needed to

promote and support SFM – particularly in low income forest countries and in large parts of the
tropical climatic domain. Overall, the evidence shows a trend favourable to SFM globally that
will help ensure forests remain a valued part of our common future.”
Ref: Global progress toward sustainable forest management;
MacDicken, K.G. et al.; Forest Ecology and Management 352(2015) 47-56
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Growing stock:
Above-stump volume of all living trees in a
given area of forest or wooded land
that have more than a certain diameter
at breast height.
It is usually measured in solid cubic metres (m3)
Ref: Changes in forest production, biomass and carbon:
Results from the 2015 UN FAO Global Forest Resource Assessment;
Köhl,M. et al.; Forest Ecology and Management 352(2015), 21-34
2.9.2021

www.forestbi ofacts.com

7

Sustainable Forest Management
• “Sustainable forest management (SFM) is many things to many people – yet a common

thread is the production of forest goods and services for the present and future
generations.”
• “The promise of sustainability is rooted in the two premises;
• first that ecosystems have the potential to renew themselves and
• second that economic activities and social perceptions - or values that define human

interaction with the environment - are choices that can be modified to ensure the long
term productivity and health of the ecosystem.”
• “Sustainable Forest Management addresses a great challenge in matching the increasing

demands of a growing human population while maintaining ecological functions of
healthy forest ecosystems.”
Ref: Global progress toward sustainable forest management;
MacDicken, K.G. et al.; Forest Ecology and Management 352(2015) 47-56
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Value potential of wood: (examples of end-use applications)
1.
2.
3.
4.
5.

Biological value
Macrostructure
Microstructure
Nanostructure
Polymers

(CO2 binding, genetic information)
(timber, boards, structural elements)
(paper and board)
(nanocellulose, textile fibres, coatings)
(textile fibres, packaging films, carbon
fibre)
(liq. biofuels, tall oil chemcals, sugars)
(fuel wood, lignin in spent liquors)
(ash for fertilizing)

6. Chemicals
7. Energy value
8. Mineral value

Customer value chains of Forest Industry
•
•
•
•
•
•
•
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Logistics and packaging
Media and communication
Textiles and clothing
Hygiene and medical
Energy and fuels
Recreation
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RENEWABLE RESOURCES; Plants
• Trees and other plants are made mostly of atmospheric
carbon dioxide (CO2) through photosynthesis, driven by the
energy of the sun’s radiation. About 50 % of the dry weight of
wood is atmospheric carbon (C), corresponding to c. 1.8 tons
of atmospheric CO2 bound per one dry ton of wood13.
• When wood decomposes – either through natural decay, or
when combusted as fuel – carbon is again released back into
atmosphere, mostly as CO2.

NON-RENEWABLE FOSSIL RESOURCES;
Deposits of Coal, Oil, Natural gas
• Many on these deposits were formed
during the Carboniferous (coal bearing)
period, extending from c. 360 to 300
million years ago, when the evolution
already had invented plants with woody
stems, composed mainly of lignin and
cellulose, but microbes decomposing such
composition were yet to be developed.
• This lead to massive accumulations of
plant biomass, which were then buried
deep by tectonic movements of the earths
crust and oceans during the same period.
• Along millions of years under high pressure
and heat, coal and other fossil deposits
were formed from this biomass. In human
perspective, such fossil deposits are truly
non-renewable.
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The rapid increase of plastic waste
and the micro-plastics problem are
consequences of non-sustainble
solutions used for fulfilling human
needs and desires.
While improving waste management
can partly solve these problems, full
solution calls for the use of renewable
raw-materials instead of fossil ones and biodegradable products.

Ref: IPBES (2019), Global assessment report of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services,
Brond.zio, E. S., Settele, J., D.az, S., Ngo, H. T. (eds). IPBES secretariat,
Bonn, Germany. 1144 pages. ISBN: 978-3-947851-20-1

Forest Ecosystems and Forest Products
• “Forest ecosystems – – contribute to soil formation and water regulation and are

estimated to provide direct employment to at least 10 million people, apart from being a
source of livelihoods to millions more (FAO, 2010). “
• “It is estimated that about 410 million people are highly dependent on forests for

subsistence and income, and 1.6 billion people depend on forest goods and services for
some part of their livelihoods (Munang et al., 2011)”.
• “Wood and manufactured forest products add more than $450 billion to the world

market economy annually, and the annual value of internationally traded forest products
is between $150 billion and $200 billion”.
Ref: Changes in forest production, biomass and carbon:
Results from the 2015 UN FAO Global Forest Resource Assessment; Köhl,M. et al.; Forest Ecology and Management 352(2015), 21-34
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The FOREST SECTOR’s (Forestry and
Forest-based industries) operations
are integrated with
the EcosystemServices
provided by the Biosphere.
The Biosphere, again, lives under the
conditions defined by the
Atmosphere, Hydrosphere and
Lithosphere and is in strong, complex
interaction with them.
Next, let’s discuss certain features of these
elements of our Environment, relevant to
the idea of Sustaineble Circular
Bioeconomy.
For a complementary discussion to this
webinar, you can read the articles of
Introduction to Forest Based Bioeconomy
at https://forestbiofacts.com
www.forestbi ofacts.com
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Source data: IPCC, August 2021

THE ATMOSPHERE
Current global concern:
The rising atmospheric concentrations of CO 2 and
other greenhouse gases cause various, mostly
negative effects.
Key aspects:
1. On the positive side, 31% of the CO 2 emitted from
human activities during the decade of 2010–2019 was
stored in plants, primarily in living trees. This means
that, e.g., the growth rate of trees of forest increased.
2. On the negative side, 23% of this CO2 was taken up by
oceans (causing acidification) and 46% was accumulated
in the atmosphere, causing global warming, which leads,
e.g., to climate change.
3. The combustion of fossil fuels was responsible for 81–
91% of these CO2 emissions, with the remainder being
the net CO2 flux from land-use change and land
management (e.g., deforestation, degradation, regrowth
after agricultural abandonment or peat drainage.
2.9.2021
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THE BIOSPHERE; BIOMASS
Six Kingdoms of Life:
(current estimates of quantities)
1. Plantae (Plants)
•

Represent > 80% of biomass carbon
•

•

of which c. one half is in the
above-ground biomass of trees

>250 000 species (>200 000 catalogued)

2. Bacteria
•
•

Represent c. 13% of biomass carbon
Number of species unknown (very high)

3. Fungi
•
•

Represent c. 2% of biomass carbon
>600 000 species (c. 40 000 catalogued)

4. Archae
•
•

Represent c. 1,3% of biomass carbon
Number of species unknown (millions)

5. Protista (Protists)
•
•

Represent c. 0,7% of biomass
Number of species unknown (millions)

6. Animalia (Animals)
Source data:
1. The biomass distribution on Earth; Yinon,m: et al.;PNAS 2018.
https://www.pnas.org/content/115/25/6506
2. A Global Forest Growing Stock, Biomass and Carbon Map Based on FAO Statistics; Kindermann,G.E. et al.
Silva Fennica 42(3), 2008 . http://pure.iiasa.ac.at/id/eprint/8616/

•

Represent c. 0,4% of biomass carbon
•

•

Humans: c. 0,01% of biomass carbon

>7 million species (c. 1million catalogued)

Ecosystem services (examples)
Services, which humans obtain from
functional ecosystems, and which
directly or indirectly contribute to human
well-being.

1. Provisional services
•
•
•
•
•

Timber; other biomaterials
Biochemicals
Fuel
Genetic resources
Food

2. Regulating services
•
•
•
•
•
•

CO2 sequestration
Pollination
Pest and disease control
Climate regulation
Water regulation
Air and water purification

3. Cultural services
•
•
•
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Aesthetic values
Heritage values
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ECOSYSTEM SERVICES
PROVIDED BY FORESTS

Source: Naturvårdsverket (2015).
Guide to valuing ecosystem services. Naturvårdsverkets rapport 6690. Sweden
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Concluding remarks
• Sustainable utilization of managed forests play strong, growing and diversifying role in

Circular Bioeconomy, globally.
• Renewable, recyclable forest based products will increasingly replace fossil based

products. Many novel wood based technologies and products are already contributing to
such green shift, and many more are under development at forest industry companies,
innovative start-ups and research institute.
• Growing forest are vitally important carbon sinks. In areas of well managed production

forests, also carbon sinks formed by growing usage of forest based products are
necessary to keep global warming within the necessary targets.
• Efforts to avoid deforestation, and to promote afforestation and reforestation are of vital
importance especially in areas of less developed forest management.
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Concluding remarks
• Lively, diverse, well functioning ecosystems, which provide us with ecosystem services,

are of vital importance to Mankind.
• We shall use wisely our current knowledge and keep on deepening our understanding on

ecosystems and the surrounding atmosphere, hydrosphere and lithosphere – Nature.
• Forestry and forest based industries are more directly and more strongly connected to

ecosystem services than any other manufacturing sector – and are highly motivated to
operate in a sustainable manner.
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Thank You!

