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Key land-based negative emissions options
• biomass energy with
carbon capture & sequestration

• reforestation

• ecosystem restoration

• “mosaic” landscape restoration
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But, what if…
… NETs aren’t technically feasible?
Negative emission options do not prove feasible in the
future when they are ultimately required.
… they’d cause unacceptable impacts?
Negative emission options are technically feasible, but
can’t be implemented at the needed scale because of
unacceptable ecological and social impacts.
… they’re not effective?
Negative emission options are implemented, but human
or natural forces reverse emission reductions, or
overshoot causes unexpected and irreversible climate
impacts.
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Ø Strategies relying heavily on future negative
emissions imply taking a serious leap of faith.
What would be a truly precautionary strategy?
Ø “The mitigation agenda should proceed on the
premise that [NETs] will not work at scale.”
(Peters and Anderson, 2016)
…a somewhat precautionary strategy?
Ø Proceed based on a bounded, conservative
estimate about the potential for those NET
options least vulnerable to the above three
risks (and revise as uncertainties are resolved).
4

Bioenergy with carbon capture and storage
• BECCS is constrained in the first order by technological uncertainty
• second limiting factor to BECCS is the availability of bioenergy supply
• Large-scale bioenergy production from forests neither sustainable or
carbon neutral
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Reforestation
= active re-establishment of forests on lands that were
previously forest
Ø 350 Mha reforestation could sequester 150 Gt CO2 this century
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Ecosystem Restoration
= allowing the recovery of degraded forests, by
withdrawing current human interference
Theoretical potential as
much as 1 - 3 GtC/yr from
the atmosphere (Houghton,
2013)
Constrained by existing
forest land-use:
Ø 220-330 GtCO2 this
century

LIDAR image shows carbon density in
primary forest (red), compared to
secondary forest regrowth (green) 7

A somewhat precautionary case

Cumulative
sequestration
(21st c.)

avoided
deforestation

Net forest loss halted by 2020

Avoided
emissions

ecosystem
restoration

Extensive ecosystem restoration, at an average rate of
1.0 ̶ 1.5 GtC/yr over 60 yrs until saturation.

220 - 330
GtCO2

reforestation

Optimistic levels of reforestation to meet the Bonn
Challenge (reforest 150 Mha by 2020) and the New
York Declaration on Forests (200 MHa more by 2030)

150 GtCO2

Avg. negative emission of 0.7 GtC/yr, (Houghton; IPCC
range: 0.5 ̶ 1.15 GtC/yr), over 60 yrs until saturation.

bioenergy
with CCS

Deferred until uncertainties resolved: technological
feasibility; conditions for positive socio-economic and
ecological outcomes; and carbon neutrality.

deferred

TOTAL

(Sufficient for approx. ½ of 2°C scenarios
and approx. ⅓ of 1.5°C scenarios in Rogelj et al., 2015)

370 - 480
GtCO2

Conclusions

• Limiting temp rise to 1.5C - NETs now seems unavoidable
• There are serious risks that NETs won’t work, or will cause harm:
1. Won’t prove technically feasible
2. Would impose unacceptable social and ecological costs if scaled-up
3. Vulnerable to reversal; overshoot leads to irreversible climate changes.

• A “somewhat precautionary” strategy - conservative analysis about
the potential for NET options least vulnerable to the above three risks,
and the amount and distribution of risks
• Halting tropical forest loss and restoring degraded forests play a key
role in achieving the 1.5 goal
• This ballpark estimate suggests that perhaps, maybe, it’s possible that
something like 370 GtCO2 (or, at a stretch, 480 GtCO2) of NETs from
land-use options with positive impacts could be realized this century
• (This provides some encouragement that 1.5°C might be feasible
using just negative emission options that are somewhat less risky.
But…)
• A much bigger discussion is needed.
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