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Key findings from the IPCC Special Report on 1.5°C

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways
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Do we need to decarbonise fossil fuels? Four illustrative
emission pathways from the IPCC Special Report on 1.5°C

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
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Does the SR1.5 “P1” scenario mean we can achieve the goals of
the Paris Agreement without CCS & industrial CDR?
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Scenarios agree that we can’t reduce faster than 2 GtCO,/yr per

year. At this rate we are committed to 1.5°C even if we start
reductions now.

GtCO,/yr

40 P4

20
2 GtCO,/year/year

i

2060

2020

2100 IDCC

INTERGOVERNMENTAL PANEL oN Climate chanee wMo UNEP




So if we are to limit warming in 2100 to 1.5°C, every tonne of CO,
dumped in the atmosphere before reductions begin has to be
scrubbed out again before 2100
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Interpreting the SR1.5 “P1” scenario:

40 - P1 * We can only do without CCS/CDR if we

| reduce global per capita final energy demand
by ~30% between 2020 and 2030.

* We are not reducing demand.

 We are not even planning to reduce demand.
So we need CCS/CDR.
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Simplifying climate scenarios: getting from AtoB “—
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Simplifying climate scenarios: getting from AtoB “—
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Simplifying climate scenarios: getting from AtoB “—
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How does this relate to some “real” (cost-
effective, well-below-2° C) scenarios?
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Another way of plotting well-below-2° C
scenarios
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re-injected
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Waiting for the carbon price or emission trading SCHOOL
scheme to incentivize large-scale CCS...
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Another way of plotting well-below-2° C

scenarios
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A scenario for progressive CCS deployment —
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A practical proposal for making this happen

6. Establish a CCS Obligation System
(paras 343-359)

Government will also implement a
CCS Obligation from the late 2020s
as a means of giving a long-term
trajectory to the fossil fuel and CCS
industries. This will put an obligation
on fossil fuel suppliers to the UK to
sequester a growing percentage of
the CO2 associated with that supply.

Oxburgh et al, 2016: Report of the
UK Parliamentary Committee on CCS
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Application to Scope 3 emissions: “Green Oil & |SCHOOL
Gas” under two global temperature pathways

Global Temperature Pathways
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Fraction of carbon that must be sequestered to |SCHOOL
achieve net zero by 1.5° C

Fraction of Extracted Carbon Sequestered
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Implied cost per tCO, sequestered

Fraction of Extracted Carbon Sequestered (%)

Fraction Sequestered and Cost per ton Sequestered

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
2018

2023

.........

2028 2033

Pessimistic 1.5°C Pathway
Optimistic 1.5°C Pathway
Cost to Sequester (Pessimistic)
Cost to Sequester (Optimistic)

2038

$250

$200

$150

$100

$50

S0

(021 / $) 4@359nbag 03 350D

OXFORD
MARTIN
SCHOOL

&S

OXFORD



Implied cost per tCO, embedded in carbon sold

(comparable to ETS CO, price)

Fraction of Extracted Carbon Sequestered (%)

Fraction Sequestered and Costs per tCO2 Sold (Equiv. CO2 price)
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The remarkable economics of mandatory SCHOOL

sequestration

* Suppose CO, disposal initially costs $17/tCO, sequestered
(Sleipner costs, assuming pure CO, sources), rising to
$250/tCO, at net zero (combined CCS, BECCS & DAC).

* Cost per tCO, fossil carbon sold: S(17+233S) where S is
sequestered fraction.
* This is equivalent to a carbon price of:
—$0.18 /tCO,atS$=1%  (mid-2020s)
— $10.00 /tCO, at $S=16% (mid-2030s)
— $250  /tCO, at $=100% (before 2100)
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Compare these costs to carbon prices in IAM
mitigation scenarios
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Volume required to declare Norwegian O&G MARTIN

“Green” (1.5° C-compliant, incl. scope-3 ——
emissions)

1.5°C-compliant Sequestration Pathways for Norway
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Simple facts in an uncertain world —

* Toreach net zero by 1.5° C, the fraction of carbon
extracted that is permanently sequestered must

increase, on average, by 20% per 0.1° C warming from
now on.

* Quadratic increase implies 16% sequestration by 2030.

* 16% sequestration would cost $10-15 per tCO, even if
the entire cost were passed on to the consumer.
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How can oil and gas producing countries and SCHOOL

companies best help deliver the goals of the Paris
Climate Agreement?

* Not just by reducing their in-house (Scope 1 & 2)
emissions.

* By decarbonizing their products — meaning genuine
permanent geological offsets for Scope 3 emissions, not
accounting tricks like “avoided deforestation”.

* A progressive, verifiable & trusted sequestration
programme would protect the value of fossil fuel assets.

e Questions? myles.allen@ouce.ox.ac.uk
eli.mitchell-larson@gtc.ox.ac.uk
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Assumptions about Norwegian O&G production —

Norway Production vs. Sequestration
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