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OUR ECONOMY IS BASED 

ON CARBON
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(FOSSIL) CARBON IS PRESENT IN FUELS, 

CHEMICALS AND MATERIALS WE USE AND 

PRODUCE!
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The challenge: 
To reduce 23-27 billion tonnes CO2eq (2030)
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Drastically reducing CO2

emissions will require

a deep transformation

of our economy



6

But what is 

1 tonne of CO2?
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1 tonne of 
CO2 weighs 
as much as 
10 baby 
elephants

Takes about 3-5 
trees for 30 years 
to absorbe 1 tonne
of CO2
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AVERAGE CO2 EMISSIONS PER 

CAPITA IN THE NETHERLANDS

~ 10 tonnes

SOURCE: WORLD BANK- PERIOD 2011-2015
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Drivers of a sustainable future

Technology 
and policy

Demand 
Growth

•GDP & pop. 

growth

•urbanization

Security 
of Supply

Environmenta
l Impacts

Supply 
Challenges

•Significant 

resources

•Non-

conventionals

•Local 

pollution

•Climate 

change

•Dislocation of 

resources

•Import 

dependence
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Deep transformation of our

economy is not just about

reducing CO2… For sustainable

systems we need to consider :

• Resources used (land, water, 

minerals…)

• The characteristics of the products

• Economic viability

• Potential risks

• Social acceptability

• Effective production and delivery 

infrastructure
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THERE IS NO SILVER BULLET
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BUT THERE ARE SOME KEY 

STRATEGIES:

• Use less resources

– Increase efficiency

– Reuse

– Recycle

• Replacing of fossil fuels with alternative 

feedstocks:

– Waste

– Biomass

– CO2



13Source: biovale, 2015

A circular biobased economy
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The Netherlands

• Biobased economy has been widely 
”adopted” in the last 10 years

• NlLpossesses a sucesfull agri-food-
chemical sector (world leader)
– Second largest exporter of agricultural and food 

products worldwide

– Dutch production per ha is the highest in Europe

– Global leader in the breeding of new plant 
varieties

• International port links to a close-knit logistic 
network

• High quality education and knowledge 
institutes
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Modern refinery
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According to the European Comission, A biobased
economy….
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A biobased economy

• Multi-sector

• Multi-actor 

• Multi-disciplinary

Source figure: BECOTEPS, 2011
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C6 sugars

HMF

19

Food crops
(i.e., classical processing)

Lignocellulosic biomass
(i.e., emerging alternative)

Or

Which feedstock performs better
(for producing C6 sugars) from a 
technical, economic and 
environmental point of view? Caprolactam

Butadiene

Feedstock Platform Products

Which product shows the highest 
potential, from a techno-economic 
and environmental perspective?
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At the foundation of the biobased

economy is the production of 

biobased raw materials

• How to increase 

production 

volumes and 

improve the quality 

of the raw 

materials?

• What, where, 

when? 

• Matching supply 

and demand
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Further refining of the biomass into 

products

• There is great potential for generating added 
value in the further refining and use of bi-
products. 
– Which ones?

– Business cases?

• The challenges are to achieve ’smarter’ 
products (Health-promoting food products;  
more efficient use of bi-products and 
recycling) and more efficient processing

• achieve a growing bioeconomy
and generate more jobs. 
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Consumption

• bio-based economy cannot be achieved 
until the materials and products 
developed are sold on the market. 

• The challenge here is also to achieve 
consumer awareness and a desire to 
contribute to switching to a bioeconomy

Projected production biobased chemicals in 2025:
>5% commodities
Almost 50% of speciality and fine chemicals
>15% polymers 

Source” IB 2025, BERR 2009 
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Risk profiles for companies of 

innovation processes



24

SUCH A REVOLUTION 

requieres a systemic

approach
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• Assess each Technology  as a separate 

entity

• Limited integration into the larger 

context/system

• One element at the time

• Limited assessment of risks

• Simplified systems
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Sustainable design of 

new industrial 

ecosystems will require 

• Look at the broader picture over the life 

cycle

• Assess several scales and dimensions

• Recognize and integrate knowledge gaps

• Integrate risks into the assessment

• Include (local) stakeholders in decision 

process

• FEEDBACK LOOPS!



28Source: Zaimes et al., 2015
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Centre for 

Sustainability

Greenport HubCircular Biobased Greenport

Optimisation

2.

1.

System 
Innovation

Genetics

Unlocking 
Natures 
Potential

Vertical
Farming

Feeding and 
Greening

Metropool
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Thanks for your attention!

Email: c.a.ramirezramirez@tudelft.nl


