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Videolink
https://youtu.be/4toDBD_7DWY

https://youtu.be/4toDBD_7DWY


Across Europe, school kids on climate strike
Tragedy of the Horizons – Climate Justice

https://www.facebook.com/Rise-for-Climate-Belgium-Citizen-Mobilization-to-save-
Humanity-458512257969541/

https://www.facebook.com/Rise-for-Climate-Belgium-Citizen-Mobilization-to-save-Humanity-458512257969541/


3400 Belgian scientists say: “The climate  
activists are right!”

http://uahost.uantwerpen.be/s4climate/index.php/2019/01/30/stren 
gthen-your-climate-ambitions/

https://www.facebook.com/Rise-for-Climate-Belgium-Citizen-Mobilization-to-save-Humanity-458512257969541/


“Global Risks  

Out of Control”

“Is the world  
sleepwalking into a  
crisis? Global risks  
are intensifying but  
the collective will to  
tackle them appears  
to be lacking.
Instead, divisions are  
hardening.”

http://www3.weforum.org/docs/WEF
_Global_Risks_Report_2019.pdf

http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf
http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf


Environment and climate top risk landscape

“Environment-
related risks  
account for three of  
the top
five risks by  
likelihood and  
four by impact.”

http://www3.weforum.org/docs/WEF
_Global_Risks_Report_2019.pdf

http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf
http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf


Global Risk landscape 2019: Zooming into  
highest likelihood and highest impact
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http://www3.weforum.org/docs/WEF
_Global_Risks_Report_2019.pdf

http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf
http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf


Evolving risk landscape 2009 -2019

http://www3.weforum.org/docs/WEF
_Global_Risks_Report_2019.pdf

http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf
http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf


Bioeconomy as the next wave of  
the European economy

How can the bioeconomy contribute to  
shape and help deliver a positive vision of  

the future for the 21st century?



Outline

• A Challenging Context: Sustainable  
Development and Climate Action

• 2018 Bioeconomy Strategy and Action  
plan: A sustainable Bioeconomy for  
Europe

• Related policy activities (Horizon
Europe cluster, Food 2030, SCAR
Foresight)

• Food for Thought: Bioeconomy  
opportunities on the radar



A Challenging Context:  
Sustainable Development  

and Climate Action



Perfect storm

The effects of climatic, demographic, environmental trends and  
overexploitation of resources are reinforcing each other,  

combining into a ‘perfect storm’

Key messages:

➢ The increasing toll of climate change becomes visible

➢ Hunger, malnutrition and demographic pressures challenge our well-being

➢ Biodiversity and ecosystems are under threat on land and in the oceans



UNEP Gap report 2018: GHG emissions  
have increased again in 2017



Stocktaking:
2017 UNEP Gap report

https://wedocs.unep.org/bitstrea
m/handle/20.500.11822/22101/E
GR_2017_ES.pdf?sequence=1&isAl
lowed=y

Global greenhouse gas  
emissions in 2020 are likely to  
be at the high end of the  
range of the scenarios  
consistent with the 2°C and  
1.5°C goals, making it  
increasingly difficult to be on  
track to meet the 2030  
emission goals.

https://wedocs.unep.org/bitstream/handle/20.500.11822/22101/EGR_2017_ES.pdf?sequence=1&amp;isAllowed=y


1,5°C is a better world, but requires  
unprecedented changes

“Climate-related risks to health,  
livelihoods, food security, water  
supply, human security, and  
economic growth are projected to  
increase with global warming of  
1.5°C and increase further with  
2°C. […] Pathways limiting global  
warming to 1.5°C with no or  
limited overshoot would require  
rapid and far-reaching transitions  
in energy, land, urban and  
infrastructure (including transport  
and buildings), and industrial  
systems (high confidence).”



September 2019: Special IPCC reports on:  
Ocean and Cryosphere, Land



Towards ”Hothouse Earth” with 2°C scenario?

http://www.pnas.org/content/pnas/early/2018/07/31/1810141115.full.pdf

https://www.sciencealert.com/humans-unleash-irreversible-
hothouse-earth-scientists-warn-global-warming-climate-change-
feedback

http://www.pnas.org/content/pnas/early/2018/07/31/1810141115.full.pdf
https://www.sciencealert.com/humans-unleash-irreversible-hothouse-earth-scientists-warn-global-warming-climate-change-feedback


“Annual losses in some economic sectors are projected to  
reach hundreds of billions of dollars by the end of the  
century—more than the current gross domestic product

(GDP) of many U.S. states”

In the absence of significant global mitigation action and regional adaptation efforts, rising  
temperatures, sea level rise, and changes in extreme events are expected to increasingly  
disrupt and damage critical infrastructure and property, labor productivity, and the vitality  
of our communities. Regional economies and industries that depend on natural resources  
and favorable climate conditions, such as agriculture, tourism, and fisheries, are vulnerable  
to the growing impacts of climate change. Rising temperatures are projected to reduce the  
efficiency of power generation while increasing energy demands, resulting in higher  
electricity costs. The impacts of climate change beyond our borders are expected to  
increasingly affect our trade and economy, including import and export prices and U.S.  
businesses with overseas operations and supply chains.



Climate Change: tipping points and acceleration?



Accelerators, tipping points
Antarctica melting faster

http://advances.sciencemag.org/content
/advances/5/1/eaau3433.full.pdf

http://advances.sciencemag.org/content


Accelerators and Tipping points
Methane release

https://www.nature.com/articles/d41586-018-07762-7 https://www.nature.com/articles/s41586-018-0800-0

https://www.nature.com/articles/d41586-018-07762-7
https://www.nature.com/articles/s41586-018-0800-0


Extreme weather events and casualties in Europe

European casualties from extreme  
weather events are predicted to  
increase by a factor of 50 by 2100
(JRC 2017)
http://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-

5196(17)30082-7.pdf

http://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(17)30082-7.pdf
http://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(17)30082-7.pdf


Heat waves, reduced crop yields



Weakening gulf stream: from overlooked possibility
to accumulating evidence



Key uncertainties on AMOC: Europe getting
hotter or colder?



Climate Change: tipping points and acceleration?

"If we keep doing what we’re doing  
so far, in a business-as-usual  
scenario, this could mean about 5  
degrees warming by the end of the  
century. It’s not hard to imagine  
that this could mean the end of the  
world as we know it. The changes  
we’d face would be profound. So  
we seem to be at a highly critical  
moment in our time where we have  
to get almost everything right in  
order to avoid most severe  
consequences."



The triple burden: hunger up again,  
malnutrition and obesity increase

http://www.fao.org/publications/sofi/en/

➢ Reversal of trend: Hunger on the increase third year in a row.
➢ Achievement of SDG 2 and ambition to eradicate hunger by 2030 at stake.
➢ Adult obesity on the rise globally.
➢ Access to food remains key problem.
➢ Climate change risks eroding past progress on food security.

http://www.fao.org/publications/sofi/en/


With current  
trends zero  

chance to meet  
obesity targets

Today globally  
more obese than  
undernourished  
(Lancet 2016)



The Global Syndemic: obesity, malnutrition  
and climate change

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32822-
8/fulltext?utm_campaign=tlobesity19&utm_source=HubPage

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32822-8/fulltext?utm_campaign=tlobesity19&amp;utm_source=HubPage


World population to reach 9.8 billion in 2050

https://www.un.org/development/desa/en/news/ 
population/world-population-prospects-2017.html

“Between 2017 and 2050, the  
populations of 26 African  
countries are projected to  
expand to at least double their  
current size”

https://www.un.org/development/desa/en/news/population/world-population-prospects-2017.html


Climate change could dwarf all other drivers  
of migration (EPSC)

https://ec.europa.eu/epsc/sites/epsc/files/epsc_-
_10_trends_shaping_migration_-_web.pdf

https://ec.europa.eu/epsc/sites/epsc/files/epsc_-_10_trends_shaping_migration_-_web.pdf
https://ec.europa.eu/epsc/sites/epsc/files/epsc_-_10_trends_shaping_migration_-_web.pdf


Ecosystems and biodiversity under threat



Biodiversity loss as dangerous as climate
change (IPBES)

https://www.theguardian.com/environme 
nt/2018/mar/23/destruction-of-nature-
as-dangerous-as-climate-change-
scientists-warn

https://www.ipbes.net/news/media-release-biodiversity-
nature%E2%80%99s-contributions-continue-
%C2%A0dangerous-decline-scientists-warn

https://www.theguardian.com/environment/2018/mar/23/destruction-of-nature-as-dangerous-as-climate-change-scientists-warn
https://www.ipbes.net/news/media-release-biodiversity-nature%E2%80%99s-contributions-continue-%C2%A0dangerous-decline-scientists-warn
https://www.ipbes.net/news/media-release-biodiversity-nature%E2%80%99s-contributions-continue-%C2%A0dangerous-decline-scientists-warn


May 2019: Next IPBES global assessment



Biodiversity loss is accelerating



Population sizes of wildlife decreased by 60%
globally between 1970 and 2014

“All economic activity ultimately  
depends on services provided by  
nature, estimated to be worth around  
US$125 trillion a year. As we better  
understand our reliance on natural
systems it’s clear that nature is not  
just a ‘nice to have’. Business and  
the finance industry are starting to  
question how global environmental  
risks will affect the macroeconomic  
performance of countries, sectors  
and financial markets, and policy-
makers wonder how we will meet  
climate and sustainable development  
targets with declining nature and  
biodiversity.”



Marine pollution threatens
the food chain





Land under pressure

“Over the last two decades,  
approximately 20 per cent of the  
Earth’s vegetated surface shows  
persistent declining trends in  
productivity, mainly as a result of  
land/water use and management  
practices.”

“Over 1.3 billion people are trapped  
on degrading agricultural land.”

United Nations Convention to Combat  
Desertification (2017), Global Land,  
Outlook, http://www2.unccd.int/publications/global-land-

outlook http://www2.unccd.int/actions/global-land-outlook-glo

http://www2.unccd.int/publications/global-land-outlook
http://www2.unccd.int/actions/global-land-outlook-glo


Planetary Boundaries 2.0 - All crossed  
boundaries relate to bioeconomy and food

"As Science publishes the updated research, four of nine planetary boundaries have  
been crossed

Four of nine planetary boundaries have now been crossed as a result of human activity, says  

an international team of 18 researchers in the journal Science (16 January 2015). The four  

are: climate change, loss of biosphere integrity, land-system change, altered  

biogeochemical cycles (phosphorus and nitrogen).“ Stockholm Resilience Centre



20th century great acceleration

Great Acceleration

The second half of the  
20th Century is unique  
in the history of human  
existence. Many  
human activities  
reached take-off  
points sometime in  
the 20th Century and  
sharply accelerated  
towards the end of  
the century.

The last 60 years have  
without doubt seen the  
most profound  
transformation of the  
human relationship with  
the natural world in the  
history of humankind.

• IGBP – International  
Geosphere Biosphere  
Programme, 
http://www.igbp.net/glob  
alchange/greatacceleratio  
n.4.1b8ae20512db692f2a  
680001630.html

http://www.igbp.net/globalchange/greatacceleration.4.1b8ae20512db692f2a680001630.html


Humanity needs 1.7 planets to sustain itself

Earth Overshoot Day marks  
the date when humanity’s  
demand for ecological  
resources and services in a  
given year exceeds what  
Earth can regenerate in that  
year. The deficit is  
maintained by liquidating  
stocks of ecological  
resources and accumulating  
waste, primarily carbon  
dioxide in the atmosphere,

The date of Earth Overshoot  
Day is calculated by  
comparing humanity’s total  
yearly consumption  
(Ecological Footprint) with  
Earth’s capacity to  
regenerate renewable  
natural resources in that  
year (biocapacity).

Overshooting  
on biocapacity  
since 1970

https://www.overshootday.org/about-earth-overshoot-day/


A second warning to humanity by
15.000 scientists

“Since 1992, with  
the exception of  
stabilizing the  
stratospheric ozone  
layer, humanity has  
failed to make  
sufficient progress  
in generally solving  
these foreseen  
environmental  
challenges, and  
alarmingly, most of  
them are getting far  
worse.”

https://academic.oup.com/bi 
oscience/article/67/12/1026
/4605229

https://academic.oup.com/bioscience/article/67/12/1026/4605229
https://academic.oup.com/bioscience/article/67/12/1026/4605229


Awareness about the perfect storm is rising

https://ec.europa.eu/info/publications/180131-sustainable-finance-report_en

• Greenhouse gas emissions are rising once more,  
species loss remains remorseless and social  
dislocations continue to hold back global  
development.

• It is essential to halt the destruction of natural capital  
and instead manage it within boundaries that maintain  
the resilience and stability of natural ecosystems, and  
allow for resources to renew. Breaching the limits of  
these systems presents risks of severe social,  
economic and geopolitical consequences. At the  
planetary scale, human pressures on biodiversity,  
nitrogen and phosphorus already present high risks. 
Biodiversity loss as well as ecosystem  
degradation (for example, forestry) and collapse,  
resource overconsumption and depletion, waste,  
and air, water, land and ocean pollution are all  
examples of unsustainable management of the  
natural capital on which our economies and  
societies depend. Some of these already translate  
into stranded assets for financial institutions in various  
sectors.

https://ec.europa.eu/info/publications/180131-sustainable-finance-report_en


“Business as usual is  
not an option”  

means

“BUSINESS AS  
USUAL IS NOT AN  

OPTION”



Unsustainable systems

Unsustainable systems of consumption and production are  
calling for systemic transformations

Key messages:

➢ The food system is at centre stage, contributing to the problems and  
holding substantial potential for solutions

➢ A truly sustainable bioeconomy which is regenerative, circular and  
inclusive can deliver systemic solutions for planetary health

➢ enhancing life- and prosperity-supporting ecosystem services

➢ driving the transition towards a clean economy



Food systems in the Anthropocene in need of  
urgent transformation

“Civilisation is in crisis. We can no longer feed our population a healthy diet while balancing  
planetary resources. For the first time in 200 000 years of human history, we are  
severely out of synchronisation with the planet and nature. This crisis is accelerating,  
stretching Earth to its limits, and threatening human and other species' sustained existence.”

“Unhealthy diets pose a greater risk to morbidity and mortality than does unsafe sex,  
and alcohol, drug, and tobacco use combined. Because much of the world's population is  
inadequately nourished and many environmental systems and processes are pushed beyond  
safe boundaries by food production, a global transformation of the food system is  
urgently needed. “

https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(18)33179-9/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS 
0140-6736(18)31788-4/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)33179-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31788-4/fulltext


Food systems in the Anthropocene in need of  
urgent transformation

Diets are neither healthy nor sustainable

https://www.thelancet.com/journals/lancet/article/PIIS 
0140-6736(18)31788-4/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31788-4/fulltext


There can be no sustainable development  
without profound changes in food systems

https://link.springer.com/article/10.1007/s13593-018-0519-1

https://www.cirad.fr/en/news/all-news-items/press-
releases/2018/transforming-food-systems-for-sustainable-development

https://link.springer.com/article/10.1007/s13593-018-0519-1
https://www.cirad.fr/en/news/all-news-items/press-releases/2018/transforming-food-systems-for-sustainable-development


Systems need to be made sustainable
Example: 1/3 of food is wasted or lost

Food waste as a country would  
be 3rd largest emitter of GHG



Systems need to be made sustainable
Example: Protein supply and diets challenge climate and

environment

Three among world’s largest
meat companies emitting as
much GHG as France (World
Bank)



Systems need to be made sustainable
Example: Food system is energy-intensive

The amount of energy necessary to  
cultivate, process, pack and bring the  
food to European citizens’ tables  
accounts for 17 % of the EU's gross
energy consumption, equivalent to about  
26 % of the EU's final energy  
consumption in 2013 (JRC 2015).
• http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96121

/ldna27247enn.pdf

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96121/ldna27247enn.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96121/ldna27247enn.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96121/ldna27247enn.pdf


Systems need to be made sustainable
Example: Freshwater systems

http://www.oecd-ilibrary.org/agriculture-and-food/water-risk-
hotspots-for-agriculture_9789264279551-en

70% of total freshwater
withdrawal in Agriculture

http://www.oecd-ilibrary.org/agriculture-and-food/water-risk-hotspots-for-agriculture_9789264279551-en
https://data.worldbank.org/indicator/ER.H2O.FWAG.ZS


Systems need to be made sustainable
Example: Plastics economy

http://www.thebookblog.co.uk/2015/03/all-the-refuse-of-the-world/

Under business-as-usual, the  
ocean is expected to contain 1  
ton of plastic for every 3 tons  
of fish by 2025, and by 2050,  
more plastics than fish (Ellen 
Mc Arthur 2016).
https://www.ellenmacarthurfoundation.org/pub 
lications/the-new-plastics-economy-rethinking-

the-future-of-plastics

http://www.thebookblog.co.uk/2015/03/all-the-refuse-of-the-world/
https://www.ellenmacarthurfoundation.org/publications/the-new-plastics-economy-rethinking-the-future-of-plastics
https://www.ellenmacarthurfoundation.org/publications/the-new-plastics-economy-rethinking-the-future-of-plastics


Systems need to be made sustainable
Example: Re-inventing fashion

Carbon budget of textile to  
increase 13-fold by 2050



SDGs – All directly or indirectly relevant to  
food & nutrition security

All SDGs are directly or indirectly connected to sustainable and healthy food. Goals on  
eradicating poverty (SDG 1) and zero hunger (SDG 2) requires gender equality (SDG  
5), decent jobs (SDG 8) and reduced inequality (SDG 10).
http://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html

http://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html


Towards a sustainable Europe by 2030

“The world is in a flux and we are in the
midst of the fourth industrial revolution.
Everything is changing for everyone.
Pretending otherwise is an abdication of  
common sense. The question is whether  
we are a victim of change, or whether  
we will embrace and guide it. Europeans  
are facing pressing challenges such as  
environmental degradation and climate  
change, demographic transition,  
migration, inequality, and pressure on  
public finances. Citizens are worried  
about their future, and that of their  
children. We are running up an  
ecological debt that affects everything.
Future generations will have to pay back  
this debt with heavy interest if we don’t  
step up our action.
It is the duty of the European Union to  
serve Europeans, not the other way  
around.”
Forword by Frans Timmermans and Jyrki Katainen



Towards a sustainable Europe by 2030 -
EU and global challenges to tackle

“There are many challenges that have become increasingly pressing,  
and threaten our well-being and economic prosperity. All these  
challenges are complex and strongly interlinked, meaning that addressing one  
may have positive implications for others.

The most serious sustainability deficit and our greatest challenge is  
the ecological debt, which we are running up by overusing and depleting  
our natural resources and thereby threatening our ability to meet the needs  
of future generations within the limits of our planet.

If left unaddressed, the devastating impact of climate change and  
degradation of natural capital will seriously impact the economy,  
reduce the quality of life all over the planet and increase the intensity  
and frequency of natural disasters, putting more lives in jeopardy.
While turning these negative trends around comes at a cost and requires  
strong collective effort, the cost of inaction and the associated social fallout  
would be much higher.”



Towards a sustainable Europe by 2030

“Sustainable development — the development that meets the needs of  
present generations without compromising the ability of future generations to  
meet their needs — is deeply rooted in the European project”

“The EU can set the standards for the rest of the world if it takes the  
lead in the implementation of the SDGs and the transition to a sustainable  
economy, including through smart investments in innovation and key  
enabling technologies.

The EU would then be the first to reap the benefits of the transition. It  
would also have the strongest competitive advantage in the global  
marketplace of tomorrow. This will contribute to building stronger Member  
States in a stronger Union, helping people pursue their goals in freedom and  
well-being, and thus fulfilling Europe’s vision.“



Towards a sustainable Europe by 2030

• Policy foundations for a sustainable future
• From linear to circular economy

• Sustainability from farm to fork

• Future-proof energy, buildings and mobility

• Ensuring a socially fair transition

• Horizontal enablers for the sustainability transition
• Education, science, technology, research, innovation and

digitization

• Finance, pricing, taxation and competition

• Responsible business conduct, corporate social responsibility  
and new business models

• Open and rules-based trade

• Governance and ensuring policy coherence at all levels



Towards a sustainable Europe by 2030
Policy Highlights

A sustainable EU bioeconomy to strengthen the connection  
between economy, society and the environment

We live in a world of limited resources. Global challenges like  
climate change, land and ecosystem degradation, coupled with a  
growing population force us to seek new ways of producing  
and consuming our biological resources that respect the  
ecological boundaries of our planet.

With a turnover value of EUR 2.3 trillion and accounting for 8.2%
of the EU’s workforce, the bioeconomy is a key component of
the EU economy.

The updated bioeconomy strategy will launch 14 actions paving  
the way to a more innovative, resource efficient and competitive  
society reconciling food security with the sustainable use of biotic  
renewable resources, while ensuring environmental protection. It  
will strengthen the bio-based sectors and develop new  
technologies to turn biowaste into value, provide benefits to rural  
communities and ensure that the bioeconomy operates within the  
ecological boundaries.

Occurrences in  
Reflection paper

• Bioeconomy 14  
(+4 Bio-based)

• Energy 189

• Climate 167

• Environment 164

• Seas and Ocean 153

• Food 131

• Health 107 (human
and other)

• Circular 71

• Transport/Mobility 58

• Agriculture 57



Towards a sustainable Europe by 2030
Bioeconomy in reflection paper

(Examples)

From linear to circular economy

• The transition to a circular economy, including to a circular bioeconomy, is a huge  
opportunity to create competitive advantages on a sustainable basis.

• The renewed EU Bioeconomy Strategy presented in 2018 complements the Circular  
Economy Action Plan, improving and scaling up the sustainable use of renewable  
resources and allowing renewable raw materials and industrial by-products to be turned  
into bio-based products, such as fuels, chemicals, composites, furniture and fertilisers.

Sustainability from farm to fork

• The EU’s rural areas are hosts to innovative sectors such as bioeconomy

• We need a comprehensive approach entailing a genuine change in the way we produce,  
transform, consume and distribute food by accelerating the transition to a sustainable  
food system based on circular economy principles and making innovative, healthy,  
environment and animal welfare-friendly, safe and nutritious food production one of our  
key European trademarks.

Ensuring a socially fair transition

• The bioeconomy is one example where an important contribution can be made to  
decarbonising our economy while creating rural jobs. Sustainable tourism and food  
systems are also good examples of economic opportunities in rural areas, involving the  
protection and enhancement of cultural and natural heritage.





A clean planet for all:
A European strategic long-term vision for a  

prosperous, modern, competitive and climate  
neutral economy



A clean planet for all:
Pathways for the transitions towards a net-zero  

greenhouse gas emissions economy and strategic  
priorities

• Maximise the benefits from Energy Efficiency including zero  
emission buildings

• Maximise the deployment of renewables and the use of  
electricity to fully decarbonise Europe’s energy supply

• Embrace clean, safe and connected mobility

• A competitive EU industry and the circular economy as a key
enabler to reduce greenhouse gas emissions

• Develop an adequate smart network infrastructure and inter-
connections

• Reap the full benefits of bio-economy and create essential 
carbon sinks

• Tackle remaining CO2 emissions with carbon capture and
storage



A clean planet for all:
Reap the full benefits of bio-economy and create  

essential carbon sinks

• In a world with a 30% higher population in 2050 compared to today,  
and with a changing climate affecting ecosystems and global land use, 
EU agriculture and forestry will have to provide sufficient food,  
feed, and fibres as well as support the energy and various  
industrial and construction sectors. All are crucial for Europe’s  
economy and way of life.

• Sustainable biomass has an important role to play in a net-zero  
greenhouse gas emissions economy. Biomass can directly supply  
heat. It can be transformed into biofuels and biogas and when cleaned  
can be transported through the gas grid substituting natural gas. When  
used in power generation, CO2 emitted can be captured creating  
negative emissions when stored. And it can substitute for carbon  
intensive materials, particularly in the building sector but also  
through new and sustainable bio-based products such as biochemicals  
(e.g. textiles, bioplastic and composites)



A clean planet for all:
Carbon Capture and Utilisation (CCU)

Carbon Capture and Utilisation in industry refers to processes  
where CO2 is captured and then converted into a new  
product. E-fuels can be an example where the CO2 gets  
released again when the fuel is combusted, displacing  
emissions of fossil fuels. Other CCU products such as plastic  
and building materials exist, which contain the CO2 for long  
periods of time.



Sustainable Finance is key to transform
investments

Reaching our Paris agreement goals requires no less  
than a transformation of the entire financial system,  
its culture, and its incentives. Europe should lead this  
change […] The goal is ambitious, but realistic: to  
make Europe the centre of gravity for global  
investment in the low-carbon, resource-efficient, and  
circular economy (Preface J. Katainen, V. Dombrovskis)

Our economies and societies depend on several types  
of capital, including natural capital. Natural capital  
comprises the stock of renewable and non-renewable  
resources – water, land, air, biodiversity (animals and  
plants), forests, soils – that yield a flow of benefits,
often termed ‘ecosystem services’. But the stock of  
natural capital is currently at risk, as it is  
deteriorating beyond its rate of renewal, not least due  
to policies that do not value it sufficiently value.

https://ec.europa.eu/info/publications/180131-sustainable-finance-report_en

https://ec.europa.eu/info/publications/180131-sustainable-finance-report_en








2018 Bioeconomy  
Strategy and Action plan:  

A sustainable  
Bioeconomy for Europe



Bioeconomy  

Communication  

2018



What is the EU’s understanding of the  

Bioeconomy…

m
s

The bioeconomy covers all sectors and systems  

that rely on

• biological resources (animals, plants, micro-organis  

and derived biomass, including organic waste),

• their functions and principles.

It includes and interlinks:

• land and marine ecosystems and the services they

provide;

• all primary production sectors that use and produce  

biological resources (agriculture, forestry, fisheries  

and aquaculture);

• and all economic and industrial sectors that use  

biological resources and processes to produce food,  

feed, bio-based products, energy and services



Bioeconomy in EU - Great diversity… - Wide variety…

• 8 MS have a dedicated bioeconomy strategy
(Finland, Latvia, Germany, Italy, France, Spain, Ireland,UK)

• 5 MS in theprocess
(Austria, Estonia, Hungary, Lithuania, theNetherlands)

• 10 CEE MS plans under the Bioeast initiative
(Bulgaria, Croatia, Czech Republic, Poland, Romania, Slovakia, Slovenia,Estonia,  

Lithuania,Latvia)

• >50 regions have a bioeconomy-relatedstrategy

Almost all foresee R&I in their RIS3 (CoR Opinion)

• Only a few cities havebioeconomy-related  

priorities in their policies….

Source: European Commission's Knowledge Centre forBioeconomy



http://www.bio-step.eu/

http://www.bio-step.eu/








The European  

Bioeconomy in  

numbers



CONTEXT

• Communication on Bioeconomy – 2012

Food security, sustainable management of natural resources, climate change  

mitigation, reduced fossil-dependence, jobs creation and EU competitveness

• Review of Bioeconomy Strategy – 2017

good delivery, objectives still relevant, increasing importance, more  

focussed actions for evolved context (SDGs, renewed industrial policy,  

circular economy, …)

• Communication on updated Bioeconomy – 2018

• Major initiative under the Commission’s 2018 workplan

• Coordination by the Secretariat General and DG Research and Innovation  

together with the departments for agriculture, environment, marine,  

industry, energy and others (DGs AGRI, ENV, MARE, GROW, JRC, ENER…)

• Adopted on 11/10/2018



The updated  
Bioeconomy Strategy

A sustainable  
Bioeconomy for  
Europe

Strengthening  
the connection  
between  
economy, society  
and the  
environment



• We live in a world of limited resources. Global challenges like climate

change, land and ecosystem degradation, coupled with a growing

population force us to seek new ways of producing and consuming that

respect the ecological boundaries of our planet.

• At the same time, the need to achieve sustainability constitutes a strong

incentive to modernise our industries and to reinforce Europe’s position

in a highly competitive global economy, thus ensuring the prosperity of

its citizens.

• To be successful, the European bioeconomy needs to have sustainability  

and circularity at its heart. This will drive the renewal of our industries,  

the modernisation of our primary production systems, the protection of  

the environment and will enhance biodiversity.

Rationale



WHAT does the new Bioeconomy strategy aim to achieve….

• Link the sustainable use of renewable biological resources for food, feed,

bio-based products and bioenergy, with the protection and restoration of

biodiversity, ecosystems and natural capital across land and water.

• Step up action to ensure that the Bioeconomy provides a long-term

balance of social, environmental and economic gains.

…. and HOW
• A SYSTEM-wide approach,

• expanding beyond research and innovation,

• delivering on policies across sectors, addressing trade-offs

• strengthening CIRCULARITY and SUSTAINABILITY

• delivering for the citizens - on jobs, sustainable growth, well being - and on  

planetary health

• in LOCAL contexts, valorising local resources and adapted to local needs



DRIVING EU POLICY PRIORITIES

• Job creation – e.g. Bio-based industries could create up

to 1 million jobs by 2030 (industry estimate), in particular

in rural and coastal areas

• Climate mitigation – through use of bio-energy/ bio-

based materials/ecosystems services; e.g. the use of 1  

ton of wood instead of 1 ton of concrete in construction  

can lead to 2.1 ton CO2 reduction

• A renewed and strengthened EU industrial base –

Global leadership position in bio-chemicals and  

substitutes for fossil raw materials (plastics, packaging,  

cosmetics, consumer goods) based on research and  

innovation

• Circular economy – e.g. cutting food waste, recycling of  

high value organic waste

• Healthy ecosystems and biodiversity – e.g. through

restoring degraded soils



Actions



Actions



Actions



Bioeconomy as the next rising wave of global economic  

development

• The enormous industrial and financial potential of a biobased economy is already  

recognised. China expects the bioeconomy to be one of its leading industries by  

the year 2020 with a net worth of about 1,600 billion USD.

• New growth opportunities will come from the development of the bio-based sector,  

which only in Europe could generate one million new jobs by 2030, and also from  

the protection and restoration of ecosystem services. Counteracting the loss of

biodiversity and ecosystem services could generate up to 10% of the 2010 world’s

annual gross product.

• Circularity is another increasingly important element of the global vision for a  

Bioeconomy. Advances in bio-based innovation enable the processing of current  

sidestreams, residues and waste into higher value added products, such as  

chemicals and biofuels, all while reducing the negative environmental impact of  

least favourable waste disposal options, such as landfilling and incineration.

• The future bioeconomy will therefore satisfy primary human needs, such as  

fueling, healing and feeding the world in the future. It will be technology-driven  

and take the environment into account. We need to align our (future) strategies,  

regulations, and policies with the fundamental questions and needs of a global  

society and the environment. And we need to ask ourselves: Do we really need to  

consume and thus produce this much?”



Bioeconomy and Europe’s re-industrialisation (1)

• The bioeconomy is a central element to the functioning and success of the EU  

economy. It has a turnover value of €2.3 trillion and accounts for 8.2% of the EU's  

workforce.

• The EU Bioecoomy Strategy supports the deployment of a sustainable European

bioeconomy through the creation of jobs, particularly in coastal and rural areas,

and the growing participation of primary producers in their local bioeconomies.

• The demand for industrial biotechnologies is expected to almost double within the

next decade.

• Innovation in the circular bioeconomy is also expected to support the  

development of markets for bio-based products, by creating industrial symbiosis  

for feed materials (one industry’s waste becomes the starting material for  

another).

• An example is the use of plant residues such as wheat straw or maize stover for bio-based  

materials, or the treatment of waste and residues for energy production, including the production of  

biogas through anaerobic digestion of biowaste and waste waters, as well as the integrated  

production of chemical products and bioenergy inbiorefineries]



Bioeconomy and Europe’s re-industrialisation (2)

• Through its Bioeconomy Strategy, Europe aims to build on results from research  

and innovation, to deploy bio-based technologies that are suitable to operate at  

small scale in rural areas, and that are easy to replicate and to adapt to local  

conditions. It will also explore ways to increase the EU financial advisory support  

for Research and Innovation bioeconomy projects, to remove regulatory  

bottlenecks and to boost the bio-based market through standards and labels.

• As the EU regions are key actors in boosting local jobs and supporting economic  

and political decentralisation, the EU Bioeconomy strategy will support regions  

and Member States to develop and implement their bioeconomy strategies.

• Finally, a much tighter monitoring system of the economic, environmental and  

social progress of the bioeconomy in Europe will allow target steering and a  

refocussing of policy intervention if needed.



Importance of local and regional bioeconomies and how

they can unlock job creation, investments and markets

One of the key results of the European Bioeconomy Strategy has been to  

bring the bioeconomy principles and cross-cutting objectives to the  

attention of national and regional policy-makers, as demonstrated by the  

number of countries that have adopted bioeconomy policies since 2012.

A substantial number of European regions have also included  

bioeconomy-related priorities in their Research and Innovation Strategies  

for Smart Specialisation.

The importance of regional bioeconomy strategies, of rural renaissance  

and of sustainably managing natural resources, is also one of the points  

of the Bioeconomy Stakeholder Manifesto, which has been another  

significant achievement of the 2012 Strategy



Connecting bioeconomy and ecology with citizens

• According to the 2017 Special Eurobarometer on Climate change, 92% of EU  

citizens see climate change as a serious problem, and 79% of Europeans believe  

fighting climate change can boost the economy and create jobs 

(https://ec.europa.eu/clima/sites/clima/files/support/docs/report_2017_en.pdf).

• The successful transition towards the bioeconomy requires a profound  

transformation both on the supply and the demand side of the economy. On the  

demand side, consumers and their behaviour play a major role in this  

transformation process. As demonstrated by a number of studies, consumer  

awareness and knowledge are important factors determining responsible  

consumption behaviour. Additionally, raising awareness is also important to  

accelerate the implementation of Bioeconomy strategies at national, regional and  

community level, and also to allow the citizens to have their say and provide their  

feedback on bioeconomy-related issues, such as through the EU Citizens’  

Initiatives tool.

https://ec.europa.eu/clima/sites/clima/files/support/docs/report_2017_en.pdf




Comment Thomas Arnold: BECCS can be taken as just  
one possible example for CO2 removals, others are  
afforestation and long-term sequestration in  
bioconstruction or other biobased products.



Related policy activities  
(Horizon Europe, Food  
2030, SCAR Foresight)



Researchand  
Innovation

#HorizonEU

HORIZON EUROPE

THE NEXT EU RESEARCH & INNOVATION  

PROGRAMME (2021 – 2027)

Pillar II
Global Challenges and

Industrial Competitiveness

http://ec.europa.eu/horizon-europe

http://ec.europa.eu/horizon-europe


Horizon Europe:

investing in R&I to shape our future

▪ The vision:

" a Europe that protects,

a Europe that empowers,

a Europe that defends"

Jean-Claude Juncker

▪ Tackling climate change

(35 % budgetary target)

▪ Helping to achieve Sustainable

Development Goals

▪ Boosting the Union's

competitiveness and growth
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http://www.un.org/sustainabledevelopment/sustainable-development-goals/
http://www.un.org/sustainabledevelopment/sustainable-development-goals/


CLUSTER 5: Food and natural resources:  

Why a single cluster?

• Addressing under one cluster the interlinked challenges of
eco-systems, health of our planet, sustainable agricultural, forest
and marine production, and sustainable consumption

• Strong linkages with key EU programmes and SDGs

• Bringing together the concepts of circular economy,  
bioeconomy and blue economy, with a coherent contribution  
of R&I to EU policies in these areas

• Mainstreaming a participatory approach to R&I, working on the  
overall system, and exploitation of big data



Key Facts and figures

• Natural Resources: planetary boundaries are exceeded. We operate
beyond safe limits for biodiversity, Nitrogen and Phosphorus cycles,
Land-system change and Climate change.

• Agriculture and Forestry: highly diverse sectors covering 85% of the
EU territory (agriculture 50 %), driving rural economies; the agri-food
sector provides 44m jobs in the EU; EU agriculture contributes to 10%
of GHG emissions;

• Food production: 12 plant species provide for ¾ of world food
production. From farm to fork we use 70% of fresh water resources
(Europe : 50%) and 30% of energy. By 2050 we need to feed 9 billion
people on the planet and meet 60% more food demand.

• Oceans: cover ¾ of the Earth’s surface, but largely unknown;
Provide half of the oxygen and the largest carbon sink and host the  
greatest biodiversity of the planet.

• Circular economy: only 40% of EU waste is reused or recycled; the
circular economy resource productivity growth potential is up to 3 %
annually in the EU;



Clusters and Sustainable Development Goals

Cluster 5: Food and natural resources



7 intervention areas:

• Environmental observation

• Biodiversity and natural capital

• Agriculture, forestry and rural areas

• Sea and oceans

• Food systems

• Bio-based innovation systems

• Circular systems

CLUSTER 5: Food and natural resources:  

what is in it?



H2020  

SC5

FOOD and

NATURAL

RESOURCES

5



CLIMATE,  

ENERGYAND 

MOBILITY

3

DIGITAL

and

INDUSTRY

H2020  

SC2

H2020  

LEIT
Cultural  

Heritage
RawMaterials

CLUSTER 5 – What moves in / out

Biotechnology

2

INCLUSIVEand  

SECURE  

SOCIETY

Climate  

Science



Environmental observation (SP Annex I, 5.2.1)

• Underpinning R&I through Earth Observation for the sustainable use and

monitoring of food and natural resources and more broadly the Earth

System;

• Deploying, exploiting and up taking user-oriented technologies and

applications;

• Addressing gaps in Earth Observation through GEOSS and

EuroGEOSS, including in support of COPERNICUS products and
services.

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Biodiversity and natural capital (SP Annex I, 5.2.2)

• State, value and trends of biodiversity, ecosystems and their services,

natural capital and the ‘planetary boundaries’ & eco-toxicology of new

compounds;

• Mainstreaming biodiversity and ecosystems services in decision making,

enhancing the science-policy interface, including in international

processes;

• Nature-based solutions for addressing challenges in cities, rural, marine

and coastal areas applying multi-actor living labs approaches.

• Governance aspects of transition to sustainability – in economic, social

and natural systems across scales local to global.

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Agriculture, forestry and rural areas (SP Annex I, 5.2.3)

• Sustainable management of land and efficient use of natural resources

(e.g. soils, water, nutrients and biodiversity including genetic resources);

• Diverse and resilient production systems using and delivering a range of

ecosystems services; the potential of agriculture and forestry as carbon

sinks;

• Integrated approaches towards plant pests and diseases; animal health

and welfare; tackling antimicrobial resistance and biological and agro-

chemical hazards;

• Digital innovations in farming, forestry and across value chains in rural

areas;

• Rural development, skills and Agricultural Knowledge and Innovation

Systems (AKIS).

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Sea and oceans (SP Annex I, 5.2.4)

• Sustainably manage, protect and restore marine and coastal

ecosystems and prevent marine pollution;

• Sustainably unlock the vast and unexploited potential of seas and

oceans, producing more food, while alleviating pressure on land and

fresh water resources;

and macro-regional strategies, ocean• Partnering approaches  

governance and UN Decade of Ocean Science for Sustainable

Development.

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Food systems (SP Annex I, 5.2.5)

• Food systems transformation – environmentally sustainable, circular and  

resource efficient food systems from land and sea;

• Healthy diets and personalised nutrition;

• Food safety and authenticity;

• Consumer behaviour, lifestyle and motivations for better health and  

environmental sustainability along the food value chain

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Bio-based innovation systems (SP Annex I, 5.2.6)

• Laying the foundations for the transition away from fossil-based into bio-

based materials and products;

• Capitalising on the potential of living resources, life sciences and  

industrial biotechnology for new discoveries, products and processes;

• New economic activities and employment to regions, cities and  

revitalising rural and coastal areas;

• Strenghten the circularity of the bioeconomy.

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Circular systems (SP Annex I, 5.2.7)

• Systemic transition to a resource-efficient and circular economy;

• Metrics, indicators and governance, involving new business models, new

products and services, new financing and new multi-stakeholder and

cross-value chain collaborations;

• Sustainable and regenerative development of cities and peri-urban

areas and regions;

• Eco-innovation for prevention and remediation of environmental  

pollution;

• Circular use of water resources.

CLUSTER 5: Food and natural resources:  

intervention areas in key words



Website bioeconomy directorate:  
http://ec.europa.eu/research/bioeconomy

Twitter: #FOOD2030EU

FOOD 2030
EU Research & Innovation for tomorrow's
nutrition and food systems

http://ec.europa.eu/research/bioeconomy


FOOD 2030
R&I for tomorrow's nutrition & food systems

Priorities

• Perfect Storm: climate change, population growth,
resource scarcity, malnutrition, obesity & NCDs

• Political opportunity: response to SDGs, COP21+,  
Junker priorities

• Investment opportunity: EU underinvesting in food &  
agri R&I despite high returns on investment

• Need for a systemic approach to future-proofing food
systems via more impactful R&I

https://www.youtube.com/watch?v=gJaD2tvoQWE
http://ec.europa.eu/research/bioeconomy/index.cfm?pg=policy&amp;lib=food2030
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Examples of possible R&I
Nutrition Circularity Climate Innovation

Alternative Proteins

Personalised Nutrition

Fighting obesity - pre-
and post-natal nutrition

Fighting Food Waste

Sustainable Use of Land

Bio-fertilisers for Plants

Farmers as Natural  
Resource Managers

Boosting Photosynthesis

Printing Healthy Meals for  
Elderly patients

Cities - Urban Farming



FOOD 2030 key achievements

Research & Innovation for Food and Nutrition  
Security – Transforming our food systems
FOOD 2030 2nd High Lebel Event, 14-15 June 2018, Plovdiv

http://ec.europa.eu/research/bioeconomy/index.cfm?pg=policy&amp;lib=food2030


FOOD 2030 Expert Group

A. Improve dietary patterns and lifestyles for a 50% reduction in the incidence of non-
communicable diseases (NCD) in 2030, while reducing the environmental impact of food  
consumption

B. Create a resource-smart food system with 50% lower greenhouse-gas emissions by
2030

C. Realise trust and inclusive governance for a resilient and safe food system



Four SCAR Foresight Studies in Series…

2007 20112009 2015

Climate Change

and Energy

Resilience and  

Food Crises 2008

Resource Scarcities  

Efficiency vs  

Sufficiency

Sustainable  

Bioeconomy



5th SCAR Foresight Exercise

Title

Natural resources and Food Systems:

Transitions towards a  

“safe and just” operating space

117
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5th SCAR Foresight Excercise

Why?

What is new?
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Sustainable Development Goals (UN Agenda 2030)

120



‘Wedding Cake’ SDG clustering

ENVSOC

ECON

Bruntland Commission  

Our Common Future,1987

Azote Images for StockholmResilience Centre  
StockholmResilience Centre,StockholmUniversity, Kräftriket12B2,1SE-10691

info@stockholmresilience.su.se

mailto:info@stockholmresilience.su.se


Steffen et al.,2015

Planetary boundaries:Guiding human development on a changing planet  

Science, 347. DOI: 10.1126/science.1259855

Planetary Boundaries and a ‘safe operating space’

Rockström etal.,2009. 

Planetary boundaries: exploring thesafeoperating 

space for humanity. Ecology andSociety 14(2): 32. 

http://www.ecologyandsociety.org/vol14/iss2/art32/

122

http://www.ecologyandsociety.org/vol14/iss2/art32/


K.Raworth. Doughnut Economics: sevenways

to think like a21st century economist, 2017.

K.Raworth. A Doughnut forthe Anthropocene: 

humanity’s compassin the 21st century, 2017. 

www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(17)30028-1.pdf

Social indicators and a ‘safe and just operating space’

123

http://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(17)30028-1.pdf


Well-being within planetary boundaries

O’Neill, Fanning, Lamb and Steinberger, 2018  

A good life for all within planetaryboundaries  

Nature Sustainability, 1,88–95

"… a safeand

just space…"
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Key concepts for the 5th Foresight Exercise

▪ Explore desirable transitions and their obstacles (lock-ins)

▪ Central role of primary production and processing of

‘biomass’ (sensu lato)

▪ Environment, society, economy (embedded economy)

▪ Bioeconomy in a broad context (sustainability, circularity)

▪ Reasoning about research priorities and organisation

▪ Focus on Europe, with a broad view (holistic approach,  

global engagements (SDGs, COP21), ambition of Europe to  

be a leader in sustainability, externalities of traded goods)
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Natural resources and Food Systems:

Transitions towards a “safe and just” operating space

Specific questions (1):

1.What are the key systemic transitions that meet the  

objectives of COP21 and the UN SDGs that are relevant for  

the sectors of biological primary productions and their

use also including food systems?

2.What are the enablers and lock-ins towards effective  

transitions? What are the tensions, contradictions,  

complexities and obstacles, and possible unexpected events,  

taking into account the diversity of actors and regions  

involved?

3.What are the costs of transitions and of a continuation of  

“business as usual” for the actors and for society, exploring the  

windows of opportunities for all actors and for society  

generally? The full range of solutions may be considered but  

opportunities for “win-wins” should be highlighted.
126



Natural resources and Food Systems:

Transitions towards a “safe and just” operating space

Specific questions (2):

4. How can R&I contribute to transitions, including co-design

and co-delivery of robust solutions in different scenarios?

5. What are initiatives to break the silos and build bridges 

between disciplines, between sectors, between sectoral  

policies and between science and policy, taking into account  

the systems approach needed to address complexity?
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Food for Thought:  
Bioeconomy  

opportunities on the  
radar



Bioeconomy apartment



Gamechangers for food security and climate

Videolink  
pic.twitter.com/3 
KhD4GHyB4

https://t.co/3KhD4GHyB4


Teaming up with the new crowds to nurture
disruption



Cross-sector Innovation:
Are these agricultural companies?

132

View Video
https://www.youtube.c 
om/watch?v=ythMRBhh
_N0&feature=youtu.be

https://www.youtube.com/watch?v=ythMRBhh_N0&amp;feature=youtu.be
https://www.youtube.com/watch?v=ythMRBhh_N0&amp;feature=youtu.be
https://www.youtube.com/watch?v=ythMRBhh_N0&amp;feature=youtu.be


Urban agriculture for sustainable food cities



The MIT Open Ag Food Computer
Growing everything everywhere?



Ultralocal food



Off-shore agriculture



Saltwater agriculture



Factory-made meal replacements



Nutraceuticals  
Borders blurring  

between nutrition and  
health



Personalized nutrition advice



Challenging and engaged citizens,
new consumers



Sustainability driving new opportunities
Low-impact foods



Plant-based meatsimilars



Sustainability driving new opportunities  
Traceability of value chains



Provenance technology for supply
chain traceability



Re-thinking food packaging  
(or no-packaging)



Regional Food Strategies open opportunities  
and encourage new entrants
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Edible landscapes

http://pm22100.net/pages/enercoop/I/Incredible_edi 
bles.html

http://pm22100.net/pages/enercoop/I/Incredible_edibles.html


Organics

• Show growth r e

https://epthinktank.eu/2015/0 
5/20/organic-food/

at Marché bio les Tanneurs, Bruxelles

https://epthinktank.eu/2015/05/20/organic-food/


Business models for short circuits



Empowering the sharing economy and  
reducing food waste



Marketing uglies and recycling food waste

Brussels Beer project, Beer from recycled bread

Delhaize, Drôles de legumes



New opportunities from going digital  
Revenues from direct marketing



Sustainability driving new opportunities  
Sustainable intensification in 3D

http://www.thesolutionsjournal.com/node/97

http://www.thesolutionsjournal.com/node/97


Robotics and AI to manage complexity



Robotics and AI for agro-ecology

“We could, for example, apply  
agro-ecological concepts  
through AI to find successful  
cultivation methods for the  
production of climate-resilient  
crops. ”



Sustainability driving new opportunities  
Urban precision farming



Precision farming is size independent

https://farmbot.io/
By FarmBot - https://farmbot.io/media-kit/ , CC BY 4.0  
https://commons.wikimedia.org/w/index.php?curid=505 
03886

FARMBOT GENESIS
HUMANITY’S FIRST OPEN-SOURCE  
CNC FARMING MACHINE

https://farmbot.io/
https://farmbot.io/media-kit/
https://commons.wikimedia.org/w/index.php?curid=50503886


Sustainability driving new opportunities  
Reinventing pest control



Swarm robotics



Biosensors in agriculture

http://fr.slideshare.net/shalinihospet/biochips-47904927

http://fr.slideshare.net/shalinihospet/biochips-47904927


Robotics and AI for weeding and crop  
monitoring on micro-farms



Space farming – testbed for regenerative systems

http://eden-iss.net/

http://eden-iss.net/


Extreme circularity – Lessons for Earth

https://labiotech.eu/features/extra-
terrestrial-ecosystems-the-european-space-
agency-melissa-program/

MELISSA - The Micro-
Ecological Life Support  
System Alternative (ESA)

https://labiotech.eu/features/extra-terrestrial-ecosystems-the-european-space-agency-melissa-program/


Re-thinking human waste and toilet technology



Urban Biocycles, Ellen McArthur Foundation

"This scoping paper focuses on the potential  
of the significant volume of organic waste  
flowing through the urban environment. The  
aim is to highlight the opportunities to 
capture value, in the form of the energy,  
nutrients and materials embedded in these  
flows, through the application of circular  
economy principles. Organic waste - from the  
organic fraction of municipal solid waste  
streams and wastewater that flows through  
sewage systems - is traditionally seen as a  
costly problem in economic and environmental  
terms. This scoping paper will explore the idea  
that the equation can be reversed by  
designing more effective recovery and  
processing systems to turn organic waste into  
a source of value and contribute to restoring  
natural capital."



Mainstreaming Nutrient Recovery and Reuse
globally

“Every ton of nutrient which is  
intercepted from a waste flow and  
processed into a form suitable to be  
used to fertilize crops represents a ton  
less which would have leaked into  
water, the air, or the atmosphere, or  
ended up in land fill.

Europe can perform a leadership role in  
improved nutrient management. Since  
the transition is unavoidable this would  
also create first mover advantage and  
economic opportunities.”

https://gallery.mailchimp.com/7e5f446a883c6b51 
3832bd781/files/NRR_RISE_2016.pdf?mc_cid=3c 
2d1f1d16&mc_eid=04e2ad0549

https://gallery.mailchimp.com/7e5f446a883c6b513832bd781/files/NRR_RISE_2016.pdf?mc_cid=3c2d1f1d16&amp;mc_eid=04e2ad0549


Blurring borders between food and non-food
Fish feed from trees

New alternative protein-
rich fish feed ingredient  
from wood residues  
contributing to bridge the  
European protein gap.

SYLFEED is an international and  
multidisciplinary 3 year project  
aiming at scaling-up Arbiom’s  
Technology to convert wood  
residues into a protein rich  
ingredient comprised of SCP  
(Single Cell Protein) in order to  
address the European protein  
gap. SYLFEED will demonstrate  
Arbiom’s technology at larger  
scale and prepare for industrial  
scale-up.



Post-animal bioeconomy



http://www.europarl.europa.eu/thinktank/en/document.html
?reference=EPRS_ATA(2018)614538

http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_ATA(2018)614538
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_ATA(2018)614538


Post-animal bioeconomy



From lab-grown to craft meat

https://newfoodeconomy.org/clean-meat-craft-
beer/

https://newfoodeconomy.org/clean-meat-craft-beer/


DIY Biology



Mapping the puzzle of microbiome potentials



Biotech opportunities for a regenerative
bioeconomy

http://www.csuchico.edu/sustainablefuture/aginitia 
tive/

http://www.sciencedirect.com/science/article/pii/S0 
959652616311015

http://www.csuchico.edu/sustainablefuture/aginitiative/
http://www.sciencedirect.com/science/article/pii/S0959652616311015


Reverse breeding  
and rewilding



Breeding for agrobiodiversity



Neglected and forgotten crops revolution



Perennials

”Perennial cereals, legumes and oil species  
represent a paradigm shift in agriculture and hold great  
potential to move towards sustainable production  
systems. today, most agronomic practices used to grow  
annual crops require excessive water consumption,  
significant amounts of synthetic mineral fertilizers,  
labour, emissions of co2 and disrupt natural biological  
processes. Perennial crops instead are more rustic,  
improve soil structure and water retention capacity and  
contribute to increase climate change adaptation and  
mitigation practices and promote biodiversity and
ecosystem functions.”
http://www.fao.org/3/a-i3495e.pdf

Belgomarkt, Bruxelles

http://www.fao.org/3/a-i3495e.pdf


Genomic and artificial  
photosynthesis



Biobased athleisure – greening a sporty trend



Fabric-recycling technology in the textile industry

Source:  
http://www.evrnu.com/blog/

http://www.evrnu.com/blog/


Re-inventing cosmetics  
Chasing micro-plastics



Phytomining –
Phytoremediation



Plastic eating bacteria



CO2 economy: less biomass, more
bio-catalysed processes



CO2 into food and feedstock
Borders blurred between food and non-food biomass

https://www.psfk.com/2017/08/scientists-have-
figured-out-how-to-turn-co2-into-food.htm

https://phys.org/news/2018-05-technique-conversion-
co2-plastic-component.html

https://www.psfk.com/2017/08/scientists-have-figured-out-how-to-turn-co2-into-food.htm
https://phys.org/news/2018-05-technique-conversion-co2-plastic-component.html


Beyond land-grown biomass
Food from air



Sustainability driving new opportunities  
Direct Air Capture (DAC)



Bioeconomy and
Nature-based economy

1. Nature-based solutions harness the power and  
sophistication of nature to turn environmental,  
social and economic challenges into innovation  
opportunities. They can address a variety of societal  
challenges in sustainable ways, with the potential  
to contribute to green growth, 'future-proofing'  
society, fostering citizen well-being, providing  
business opportunities and positioning Europe as a  
leader in world markets.

2. Nature-based solutions are actions which are  
inspired by, supported by or copied from nature. 
They have tremendous potential to be energy and  
resource-efficient and resilient to change, but to be  
successful they must be adapted to local conditions.

3. Many nature-based solutions result in multiple co-
benefits for health, the economy, society and the  
environment, and thus they can represent more  
efficient and cost-effective solutions than more  
traditional approaches.

https://ec.europa.eu/research/en 
vironment/index.cfm?pg=nbs

https://ec.europa.eu/research/environment/index.cfm?pg=nbs


Are architects redesigning food
systems?

191



Sustainability driving new opportunities  
Bio-fitting cities and bioconstruction



Integrated landscape stewardship in  
multifunctional business models



Technology is not always the silver bullet
Example: Negative emission technologies

"NETs will not compensate for inadequate
climate change mitigation efforts"

Negative emission technologies (NETs)  
offer only 'limited realistic potential' to  
remove large amounts of carbon dioxide  
from the atmosphere and not at the scale  
envisaged in some climate scenarios.

https://www.eurekalert.org/pub_releases/2018-01/eas-
nwn013118.php

https://www.eurekalert.org/pub_releases/2018-01/eas-nwn013118.php
https://www.eurekalert.org/pub_releases/2018-01/eas-nwn013118.php


Beyond substitution: Re-thinking consumption
What is the business case for sufficiency?

http://www.resilience.org/stories/2018-
01-10/bedazzled-by-energy-efficiency/

http://www.resilience.org/stories/2018-01-10/bedazzled-by-energy-efficiency/


Drawdown
100 solutions to reverse global warming
12 out of 20 top solutions relate to Bioeconomy

X
X
X

X

X
X
X
X
X
X
X

X

https://www.drawdown.org/

https://www.drawdown.org/


Can we design bio-positive farms?

• Buildings

• Energy efficient buildings

• Energy positive buildings

• Producing more  
energy than they  
consume

ENERGIEWENDE

• Farms

• Input efficient farms

• Bio-positive farms

• Regenerating soil,  
ecosystems,  
microbiomes,  
biodiversity

• Biosequestering CO2

AGRARWENDE



Renewable resources are renewable but not
unlimited

• Bioeconomy is more than land

• Oceans and aquatic resources

• Secondary raw materials: waste, urban biocycles

• New sources of biomass: bacteria, CO2

• Bioeconomy beyond biomass: bio-intelligence,
biomimicry, bioservices

• Bioeconomy is more than products

• Regeneration and biosequestration are the next big
opportunities



More bioeconomy and  
biosociety revolutions  
beyond (bulk)(virgin)  

biomass?



Bio-living
Example Eco-villages

https://www.ecologic.eu/13718

https://www.ecologic.eu/13718


Bio-living
Example Tree houses



Bio-wellness
Example: Forest Bathing/Shinrin-yoku

https://www.forbes.com/sites/alicegwalton/2018/07/10/forest-
bathing-really-may-be-good-for-health-study-finds/#3c2493b7508e

https://www.sciencedirect.com/science/article/pii/S0013935
118303323

https://www.forbes.com/sites/alicegwalton/2018/07/10/forest-bathing-really-may-be-good-for-health-study-finds/#3c2493b7508e
https://www.sciencedirect.com/science/article/pii/S0013935118303323
https://www.sciencedirect.com/science/article/pii/S0013935118303323


Bio-services
Example: Clean Air



Bio-intelligence
Example: Biological Transformation/Nature Engineering  

to drive Industry 4.0

https://www.fraunhofer.de/en/press/research-news/2018/june/Biological-Transformation-
nature-as-a-driver-of-innovations-in-engineering-and-manufacturing.html

“We regard Biological Transformation  
as the systematic application and  
combination of processes,  
principles and materials found in  
nature to engineering. It will lead  
to entirely new and more sustainable  
processes in value creation and  
manufacturing. By focusing on nature  
as a driver of innovations, we can  
usher in a new era.”
Prof. Reimund Neugebauer, President of the  
Fraunhofer-Gesellschaft.

https://www.fraunhofer.de/en/press/research-news/2018/june/Biological-Transformation-nature-as-a-driver-of-innovations-in-engineering-and-manufacturing.html


Consequently, and as the Fourth Industrial  
Revolution gains momentum, a significant new  
source of economic value and future revenue could  
be generated by harnessing nature’s “biological
assets” (its bio-chemicals and bio-materials) and its  
“biomimetic assets” (its functions and processes).

This bio-inspired industry is at the early stages of  
development; as it matures, it could further  
transform the economic value ascribed to nature.

Tropical, biodiversity-rich ecosystems like the  
Amazon basin could become more valuable to local  
people each year if left in their natural state rather  
than cleared to generate income from resource-
intensive industries.

https://www.weforum.org/reports/harnessing-the-fourth-
industrial-revolution-for-life-on-land/

Bio-functionality
Example: Earth BioGenome Project/Earth Bank of Codes

https://www.weforum.org/reports/harnessing-the-fourth-industrial-revolution-for-life-on-land/


Bio-wealth
Example: Environmental

Assets

https://academic.oup.com/oxrep/article/30/1/126/557710

https://www.inet.ox.ac.uk/projects/view/178

https://academic.oup.com/oxrep/article/30/1/126/557710
https://www.inet.ox.ac.uk/projects/view/178


An economic case for planetary health

"This assembly of global experts will demonstrate the  
economic and policy case for the emerging field of  
planetary health. The field accounts for the link between  
human health and the natural systems on which it  
depends. Over the next 18 months, the Council's work  
will augment existing scientific planetary health evidence  
by providing leaders and policymakers with economic  
data for protecting human health through the  
preservation of earth's natural systems.

The scientific case for a planetary health approach was  
well established in a July 2015 report in The Lancet,  
"Safeguarding human health in the Anthropocene epoch,"  
wherein the Rockefeller Foundation-Lancet Commission on  
planetary health detailed the ways in which the  
degradation of natural systems harms the health of  
individuals, families, and communities around the world."

http://www.oxfordmartin.ox.ac.uk/new 
s/201702_Rockefeller_Council

http://www.oxfordmartin.ox.ac.uk/news/201702_Rockefeller_Council


Bioeconomy and future-proofing investments



Impact investments to drive sustainability





Europe a leader in sustainable investments



Sustainable Finance
Example: Valuing our natural assets

http://ec.europa.eu/environment/nature/biodiversity/economics/

http://ec.europa.eu/environment/nature/biodiversity/economics/


Without ecosystem services there is no  
bioeconomy nor human life

Direct and indirect contributions of ecosystems to human well-being  
(TEEB). They support directly or indirectly our survival and quality of  
life.

➢ Provisioning services: products obtained from ecosystems such as food,  
fresh water, wood, fiber, genetic resources and medicines.

➢ Regulating services: benefits obtained from the regulation of ecosystem  
processes such as climate regulation, natural hazard regulation, water  
purification and waste management, pollination or pest control.

➢ Habitat services (or supporting services) highlight the importance of  
ecosystems to provide habitat for migratory species and to maintain the  
viability of gene-pools.

➢ Cultural services include non-material benefits that people obtain from  
ecosystems such as spiritual enrichment, intellectual development,  
recreation and aesthetic values.

http://biodiversity.europa.eu/topics/ecosystem-services

http://biodiversity.europa.eu/topics/ecosystem-services


The Economics of Ecosystems and Biodiversity
(TEEB)



Investing in Natural Capital

https://naturalcapitalcoalition.org/
… and many others

https://naturalcapitalcoalition.org/


Sustainable finance
Example: Identifying transition risks



Conclusion:  
Bioeconomy as the next  
wave of the European  

economy



Planetary Health
Natural Capital  
Ecosystem services

Sustainable
Systems

Circular  
Regenerative

Inclusive

Image Source: http://saintefamillebordeaux.org/v2/en/content/international-mother-earth-day

Economic sustainability is about  
stock and flows in a long-term perspective
The stock are our life- and prosperity supporting  

ecosystems

http://saintefamillebordeaux.org/v2/en/content/international-mother-earth-day




Planetary health is the breeding ground for
sustainable systems

• “Deploying a sustainable and circular  
bioeconomy will boost the competitiveness of  
the bioeconomy sectors and support the  
creation of new value chains across Europe  
while enhancing the overall status of our  
natural resources. Such a bioeconomy will rely  
and capitalise mainly on domestically available  
sustainable renewable resources, and on  
advances in sciences, technologies and  
innovations merging the physical, digital and  
biological worlds, in some of the EU’s most  
significant sectors and industries.”

• “Delivering a sustainable circular  
bioeconomy means that our economic  
prosperity and the health of our  
environment will mutually reinforce one  
another.”



The EU as a global trail blazer in sustainable
development

• The EU must also continue sharing sustainable  
solutions to global problems as our policies will  
have only a limited impact on the planet if others  
pursue opposing policies. By helping and encouraging  
others to follow our actions, the EU can push for a  
level playing field, where all compete under the  
same conditions.

• Furthermore, sharing EU solutions abroad leads to 
more jobs and higher sustainable growth, not  
only in partner countries, but also within the EU  
itself.

• Ultimately, to be most successful in the green  
and inclusive economic transition, we have to  
get our global partners on board too and make  
the case that a global sustainable development  
model based on our core values and principles is the  
best way to achieve shared prosperity and a  
sustainable world.



Sustainability is the new competitiveness

➢ Europe as an advocate for sustainability in multilateral  
forums and international rule setting

➢ Europe as a global leader for sustainable solutions

➢ A sustainable, circular and regenerative  
Bioeconomy will be a key player in the new green  
and inclusive economy

➢ This is the next wave of the European economy

“Being the first mover in the  
green and inclusive economic  
transition, combined with a  
strong push for international  
rules, will allow us to set the  
standards for the world and  
give us a strong competitive  
advantage in the global  
marketplace.”



There is no planet B
How can humankind navigate the Anthropocene to

make it a success?



Management in the Age of the Anthropocene

“'Business sustainability 2.0'  
relies less on the '1.0' response of  
firms innovating their products  
and processes to reduce  
environmental and social burdens,  
and more on them seeing  
themselves as part of a  
complex system. In this system,  
environmental and social impacts  
are far-reaching, hard to localise  
to a single firm or even single  
industry, and are often amplified  
in unpredictable ways. The  
necessary shifts in how we  
manage within such systems  
will only occur through  
concerted work across sectors,  
and with the collaboration of  
firms, non-profits, and  
policymakers.”

https://www.cisl.cam.ac.uk/news/blog/management-age-anthropocene
From product/process  
footprint to complex  
systems perspective

https://www.cisl.cam.ac.uk/news/blog/management-age-anthropocene


Now or never!



Thank you


