nb‘j DEEP
DECARBONIZATION
"o — N PATHWAYS

PROJECT
[&2] SciencesPo.

=\

February 28th 2019, Pembina
videoconference

Looking beyond electrification
in net-zero energy systems

Dr. Chris Bataille
Associate Researcher / Adjunct Professor

Institute for Sustainable Development & International Relations (IDDRI.org)
(SciencesPo, Paris) / SFU (Vancouver)

chris.bataille@iddri.org

EEEEEEEEEEEEEEEEEEEEEE
SSSSSSSSSSSSSSSS
\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\


mailto:chris.bataille@iddri.org

The post-
Paris context:
The global
emissions
paths

to 1.5-22C

Source: IPCC 1.5
Special Report 2018
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In pathways limiting global warming to 1.5°C 1
with no or limited overshoot as well as in

pathways with a high overshoot, CO2 emissions

are reduced to net zero globally around 2050.

~22C

Black carbon emissions

1

" Four illustrative model pathways

P1
P2

Nitrous oxide emissions
10

P3

P4

Timing of net zero CO2 —— s Pathways limiting global warming to 1.5°C with no or low overshoot

Line widths depict the 5-95th ————

percentile and the 2'5'75th } Pathways limiting global warming below 2°C
percentlle of scenarios (Not shown above)

Pathways with high overshoot

or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.
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% of 2015 global combustion & process GHG emissions

Heavy roadfreight [l <@m== Electrify, hybridize, and/or drop-in bio/syn liquid fuel replacement ???
Fertilizer production [l <= |ndirectly electrify with zero GHG hydrogen and heat source

Aviation B <= Short haul electrify, long haul drop-in bio/synthetic liquid
Shipping M <= Drop-in bio/synthetic liquid
Cement/lime [ @ Clinker substitution, building redesign, new chemistries + CCS
Iron and steel [ <= |ndirectly electrify through H, EAF, molten oxide electrolysis or CCS
Legacy buildings I == Retrofit, replace or drop-in bio/syn gas replacement
"On demand" electricity NI == |\/ore transmission, storage: fossil+CCS, hydro, batteries, H, fuel

cells, bio/syn gas turbines?
Legacy industry NN = Retrofit, replace or drop-in bio/syn gas replacement

Direct electrifiables | ——

Source: Bataille et al, 2019,
OECD report forthcoming O 5 10 15 20 25 30 35 40 45 * 50



While electrification is the default, we have to face the non or very

expensively electrifiables. Can they be addressed with a hybrid
electricity, hydrogen, & synthetic hydrocarbon transition path?

== owerand net-zero carbon sources: Legacy carbon
(40 .
N capture and Teyse, followed by woody biomass

gasification and mwybe direct air capture
: BiomRass , DAC & CCUS
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Wind, solar, Methane / (Ci3¢OH) ?C\i/icirsoecl:ajt s
fossil CCS, Hs) !
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\Plaxics & high value products
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(CHsOH)
bustion, etcC:

generation using
oxycombustion of
fossil CH, with CCS

Source: “A review of technology and
policy deep decarbonization pathway
options for making energy-intensive
industry production consistent with the
Paris agreement”, Bataille et al (2018)
Journal of Cleaner Production
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Questions?
You have great biomass, direct air capture and
gas network people coming, or:

chris.bataille@iddri.org, or DM me at @bataille_chris
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