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* CCU in the IPCC AR6 WG3
» State of technology
 Context to energy systems

» Context to building sector

» Context to chemical industry
* Measuring impact

» Societal acceptance
¢ What,s neXt? https://en.wikipedia.org/wiki/Quo_Vadis_(1951_film)
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Key to remember

* [t's not only about climate change mitigation!
* |t's necessary to provide essential carbon-based products!

* “Biogenic carbon feedstock is expected to be limited due
to competing land-uses.™

* Technical Summary, p. 82
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Opportunities for CO,-based products

$0.5 to $2 trillion/year opportunity 2 to 8 Gigatons of COz / year
Annual Market Annual CO2
Opportunity Consumption
(UsD Billions) (Million Tons) .
% Construction materials 165-550 900-5.000 ) CO IS a hew
Concrete, aggregates 2 S— 2
— Ingredient
Fuels
E Natural gas replacement, 700-2,100
gasoline, diesel fuel, jet fuel
&b Chemicals
]E[ Solvents, detergents 200-750 135-565
Engineered materials —— C02 re p I aC eS
gf— Carbon fiber, carbon nanotubes, 140-4 B .
graphene, carbon ceramics 0-400 20=04 fOSS II CarbO n
Polymers
ﬁ Plastic foils, containers, furniture, 1-20
plastic housings, toys
— -
Agriculture & food > 40 ] COZ IS a NeEW
Fertilizer, protein for human p— . .
consumption, feed for animals — N g rEd | ent

IAJLILIL S,
2x earth population

°
60 kg = .06 tons = m 1 MT =1 million tons = m 1GT =1000 MT =
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https://hdl.handle.net/2027.42/146529

Figure TS.23: Overview of
emission mitigation options and
their cost and 3 potential for the
year 2030.

Technical Summary, p. 108
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Energy

AFOLU

Buildings

Transport

Industry

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining
Reduce CH4 emission from oil and gas

Carbon sequestration in agriculture

Reduce CHs and N;O emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping - efficiency and optimization
Aviation - energy efficiency

Biofuels

Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H)
Feedstock decarbonisation, process change

Potential contribution to net emission reduction (2030) GtCO;-eq yr'

0

2

4

Carbon capture with utilisation (CCU) and CCS

Other

Cementitious material substitution
Reduction of non-CO; emissions

Reduce emission of fluorinated gas
Reduce CH4 emissions from solid waste
Reduce CH emissions from wastewater

!

GtCOreqyr!

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCO-eq")

I 20-50 (USD tCO-eq")

I 50-100 (USD tCO;-eq”)

I 100-200 (USD tCO-eq")
Cost not allocated due to high
variability or lack of data

~——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty



Why Speed Matters

Likely global mean temperature change
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Box TS.6 Figure 1: CO, Emissions (panel a) and temperature change (panel b) of three alternative 2
pathways likely limiting warming to 2°C and reaching net zero CO, emissions at different points in time.

(Technical Summary, P. 50
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Research is not enough ...

“It seems to me that there is such a
canyon between what the academic
world considers complete and what the
industry considers emerging — it is the
old Valley of Death.” (private comm.)

Product launch

‘ Technology transfer Success as a new produkt |

Research Development& \
<>—=<>

Time

Cumulative profit/loss

Commercialization

Need facilities, hubs, entities,
policies to help bring pieces
together and scale along the
entire value chain

Success as a business

Valley of death
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This Photo by Unknown Author is licensed under CC BY-NC-ND
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http://www.flickr.com/photos/27571635@N04/4925519445/
https://creativecommons.org/licenses/by-nc-nd/3.0/

