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1.

CUU is looked both as solution and distraction
to reach deep climate mitigation targets. There
is currently disagreement on the potential role,
benefits, bottlenecks of CCU options
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Contribution to mitigating climate change?

IPCC 2022 WG3: “The global CO2 utilization potential, however, is currently limited to 1-2 Gt CO2 yr-1
for use of CO2 as a feedstock but could increase to 20 Gt CO2 by mid-century”
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Origin of Mix messages

e Differences in products included in the analysis (plastic, fuel,
aggregates, CO,-EOR)

e Differences in system boundaries

e Differences in assumptions regarding low carbon energy
availability

eEnd of life emissions

e |ndirect effects

e Reference scenarios

eTimelines
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Figure 1. Scope of CCU
This overview of CCU includes sources of CO; (A), capture of CO; (B), and examples of utilization processes (C) leading to different CCU products in four

categories (D), each with its substituted product in the conventional economy (E) andlifetime (F). CO; capture via terrestrial biomass (top process under “capture
of CO:") is not included in the this paper's CCU definition.
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2.

Understanding the performance of CCU requires
looking at the full value chain.
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Energy & Environmental Science Perspective

System Boundaries Matter

We still see reports of carbon
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3.

Carbon accounting looks simple but lack of understanding
on life cycle concepts and methodologies results in
strange “conclusions”.....
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Reduction and Removals: not the same,
both needed!

Carbon reduction (carbon avoidance): in net terms carbon is still
added to the atmosphere but it is less than it would have been

emitted otherwise

Carbon removal: in net terms there is a physical reduction of CO,

from the atmosphere
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CO, avoidance results are incorrectly interpreted

e Substitution:

* Identify the product that is replaced

* Quantify the emissions that would have occurred if this product had
been produced

* The emissions which would have occurred are then credited to the main
product

* Avoidance is the relative change in emissions from one system to another
* Results are NOT an inventory of actual physical emissions (or removals)
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Other issues to be aware of when interpreting substitution...

CO, based fuel

Which product we substitute

Biofuel

plays a key role on how much
carbon avoidance is estimated. Hydrogen

Electric Vehicle
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Other issues to be aware of when interpreting
substitution...

e Often it is assumed that displacement will happen (one to one basis)
but this may not always the case (displacement vs additionality)
e The benefits of substitution will change over time.

e Substitution effects are not inherently permanent
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4.

Removals are defined by their permanence, but
how long is long enough?
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Permanence

10 50

600Mt of mass-produced plastics have
been recycled (9% of all plastic
produced between 1950 and 2015)

100

of this only 10% has been recycled
more than once!

%
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Permanent vs Temporal storage

e There is no correlation between THs and the atmospheric lifetime of
CO, (according to IPCC while more than 50% of CO, is removed
within a century about 20% stays for many millenia)

e After which TH is carbon storaged considered permanent?

 UNFCC and PAS2050: >100 years

* Product Environmental Footprint (PEF) guidelines: >300 years
* International Reference Life Cycle Data (ILCD):>10000 years

» LCAs: 50, 100, 500 years (100 is most common)
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Permanent vs Temporal storage

* Are there benefits of temporal mitigation (i.e., delaying radiative forcing which
decreases the cumulative impact )?
e Selection time horizon: implicit discounting long term impacts
» The shorter the time horizon: the more value temporal storage has

» The longer the time horizon: the less value temporal storage has

u
This not an LCA/accounting problem. This is a value choice of how we
look at impacts in the future
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There is not AN unique answer to the question
of environmental performance of CCU as
climate mitigation option. It is context and

product dependent.
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System boundaries matter (the broader the better)

Product and the time the CO2 is stored in the product ( the longer
CO2 is stored the better)

Market size matters for impact in climate change ( the bigger the
better)

Source of the CO2 matters (air, fossil, bio, geo)

Source/amount of energy for the CO2 capture and the utilization
processes matters A LOT ! No free lunches

Displacement is not a given (what? When? Replacing vs Adding?)




THANK YOU FOR YOUR ATTENTION!
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