Carbon Capture and Utilisation (CCU) as solution to
decarbonise our emissions, but defossilise our economy
Dr Célia Sapart
Director Communications and Climate Science
Celia.Sapart@co2value.eu

The past is the key to the future….
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Climate Change is accelerating
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Where we are heading
Human-induced GHG emissions
have never been as high as
today.
To prevent a massive
degradation of Life on Earth, we
need to limit global warming to
1.5°C.
This implies:
inverting the emission trend by 2025
• halving our emissions by 2030
• reaching carbon neutrality by 2050
•
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Source: IPCC AR6 WG3,2022

How does the EU with a global temperature increase of 3°C look like ?
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Climate change vulnerability of countries considering
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General messages of the IPCC AR6 WG3
“Mitigation pathways that limit warming to 1.5°C, or 2°C, involve deep, rapid,
and sustained emissions reductions. Net zero GHG emissions are only
possible through systemic climate mitigation actions at all levels of the
society”

“Each ton of CO2, each tenth of degree and each year count”

General messages of the IPCC AR6 WG3
•

Solutions currently exist in all sectors to at least halve GHG emissions by
2030.

•

Action will cost far less than inaction and as early we start less it will cost in
money, but also in human lives, health issues and discomfort.

•

Enough capitals are available globally, but the money flows towards the
transition should be multiplied by 3 to 6.

Decarbonising emissions, but «defosilising» the economy
• No more investments on fossil carbon infrastructures are compatible
with reaching climate objectives (IPCC AR6, WG3, 2022):
-> 2030: Coal production should decrease by 76%
-> 2050: no more coal. Oil and gas plants should close prematurely

• Urgent need for more low carbon energy sources, but also for
alternative carbon feedstock (e.g. CO2/CO, biomass, recycled plastic)

NEED FOR THE CREATION OF A CIRCULAR CARBON ECONOMY

The role of Carbon Capture and Utilisation (CCU)
IPCC definition:
CCU refers to a process in which CO2 is
captured and the carbon is then used in a
product. The climate effect of CCU depends
on the product lifetime, the product it
displaces, and the CO2 source (fossil, biomass
or atmosphere). CCU is sometimes referred to
as Carbon Dioxide Capture and Use, or
Carbon Capture and Utilisation.“

CCU technologies enable to…
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The role of Carbon Capture and Utilisation (CCU)
NET REDUCTION

AVOIDING EMISSIONS

CO2 REMOVAL (CDR)

Less CO2 is added to the
atmosphere. The largest
reduction in absolute carbon
emissions could be achieved
by the coupling of highly
concentrated CO2 sources
with renewable hydrogen via
power-to-X.

Reducing CO2 emissions by
avoiding the use of an
emissions-producing service
entirely, shifting to the
lowest-emission mode of
providing the service.
=> CCU can avoid emissions
when CO2 emissions are
stored durably in products
or when CO2 stays in a
closed loop.

Anthropogenic
activities
removing CO2 from the air
and durably storing it away
from the atmosphere.
=> CCU can provide CDR
solutions when atmospheric
or biogenic CO2 is durably
stored in products.

Today

2050

The role of Renewable Fuels and Chemicals

Renewable Hydrogen

Renewable
Electricity

Water

From air or flue gas
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• Move away from fossil fuel
• Facilitate renewable electricity
uptake, storage and
transportation
• Reduce CO2 emissions
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The role of CO2 mineralisation

Climate Change: Where do we stand?
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The role of CO2 mineralisation
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• Reduction of landfill
• Reduction of mineral raw
material use
• CO2 is stored permanently in
building material
• Stronger and more sustainable
material

Potential of CCU-fuels
•

CCU-fuels such as synthetic methane, methanol, diesel, SAF and other hydrocarbons
represent drop-in solutions with limited new infrastructure needs.

•

CCU-fuels can compensate for seasonal energy supply fluctuations and contribute to
enhancing energy security.

•

CCU-fuels can allow reductions in the GHG intensity of high value legacy transport, industry
and real estate that currently runs on fossil fuels but cannot be easily or readily retrofitted.

The estimated potential for the scale-up of CCU-fuels varies widely,
from 1 to 4.2 GtCO2·yr−1

The climate impact of CCU is context dependent
What matters?
The source of carbon (DAC, biomass, fossil)
• The energy requirements
• The type of capture and conversion process
• The type of product and storage duration in the product
• The actual substitution effect (replacing or adding?)
• The market penetration of the product
• The geographic setting
•

The role of CCU as climate mitigation solutions needs to be
determined by full life cycle analysis in a systemic way

Low carbon
energy CCU
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Sobriety

“Net zero CO2 industrial sector emissions are
possible but challenging (high confidence).
Energy efficiency will continue to be important.
Reduced materials demand, material efficiency,
and circular economy solutions can reduce the
need for primary production."

Thank you!
Célia Sapart
Director Communications and Climate Science
Celia.Sapart@co2value.eu
www.co2value.eu

