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Paris changed everything...
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Many paths to 1.5°C...

© Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GtCOz/yr) Billion tonnes CO, per year (GtCOz/yr)

4= P1 O P2

20 20

0 0
-20 20 -
2020 2060 2100 2020 2060 2100

Billion tonnes CO, per year (GtCOz/yr) Billion tonnes CO, per year (GtCOz/yr)

40 40

P3 P4

20 20
0 0
20/ -20

2020 2060 ' 2100 2020 2060 2100

Source: IPCC, 2018, Global warming of 1.5°C



A gap between aspiration and commitment
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Where will we get our energy?
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Likely paths to 1.5°C...
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GGR as an alternative to mitigation?

Climate change

Climate system

o o F

Ed —

causal chain
Fossil energy Release of Heat trapping Earth system Impact of climate
system CO, emissions greenhouse reflectivity on human &
gases natural systems
\. J
\ - -
e e I P s Ao
options @O -—

>

Solar radiation
management

L.

Decarbonise &
reduce energy
demand

Industrial CO,
management
(CCS)

CO, removal

S

Mitigation
[Address causes]

Prevent & minimize

climate damages

Adaptation

[Address impacts]

* GGR is part of a portfolio of options, including mitigation and adaptation

* GGR is not an alternative to mitigation

Image from Minx et al, Environ. Res. Lett., 2018



A portfolio of GGR options
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A portfolio of GGR options
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A portfolio of GGR options
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D. Enhanced weathering
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Does BECCS work?
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Does BECCS generate power?

Water Use (Bm3/yr)
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Low carbon vs. carbon negative energy systems

Electricity supply (TWh/yr)
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Trade-offs within the land-water-carbon-energy nexus
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Who has to do what..?
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What might this look like at the national level?

@& Responsibility:
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Quotas and potentials (Gt CO?2)
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Different players bring different values :

(e.g. China): regions
with good storage availability, low cost and low
carbon biomass close to storage sites >> much
higher cost if excluded as they can no longer
provide surplus for other regions

(e.g. EU and US):
region with good storage and biomass
availability but higher cost >> higher cost if
excluded as they have to fulfil their own targets

(e.g. Brazil and
India) : unable to meet their own targets due to
lack of storage >> unmet CO, removal target if
excluded
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BECCS supply curve
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A role for alternatives: Direct Air Capture (DAC)

Legend
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Different options,

different challenges
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Research and innovation challenges

e NETs and GGR are still nascent

 Many remaining research challenges

e Technology demonstration and price discovery is a work in progress
 For BECCS,

 We need to properly understand the value of the co-products
* |s bioelectricity the best use of the biomass? Heat? Power? Mobility? H,?

* Scalability, permanence of CO, removal, and broader sustainability

e Social license and political economy, in particular, remain unclear

 How will different countries, and regions, collaborate for optimal deployment?
 How will NETs/GGR be incentivised, monitored, and regulated?
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