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(Target of GHGs Emission Reduction and necessary Technology
Innovations)
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Conclusion 1: Keep temperature below 2 degree above preindustrial levels
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Conclusion 2: Keep GHG concentration below 450ppm
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Conclusion 3: Goal of long-term emission reduction by at least 50% by 2050
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Key impacts as a function of increasing global average temperature change

{Impacts will vary by extent of adaptation, rate of temperature change, and socio-economic pathway)

Global mean annual temperature change relative to 1980-1999 (*C)

1] 1 2 3 4 5°C
Increased water availability in moist tropics and high latitudes = e e e e e e e - e e e - - ] | 2207, 342
WATER Decreasing water availability and increasing drought in mid-latitudes and semi-arid low 1aTITUdes e e o] 355 341, 343
Hundreds of millions of people exposed to increased water Stress = s o - - - - - - - - ?_Sié T3.3, 2008.2
B5
Up to 30% of species at Signiﬁcant’ extincticons - 4E5 4.4.11

increasing risk of extinction arcund the glabe

Increased coral bleaching = Maost corals bleached Widespread coral mortality == == == = o= o= o= —— — | | T

ST Terrestrial biosphere tends toward a net carbon source as: 4 ES Fg.2
ECOSYSTEMS ~15% ~408h of ecosysterns affected | | Fq5
" q . 422,
Imcreasing species range shifts and wildfire risk 4485,
B4.5
Ecosystemn changes due to weakening of the meridional —_ g | 1025

overturning circulation

Complex, localised negative impacts on small holders, subsistence farmers and fishers == ms - - - - - - -] | 5E5 547

Tendencies for cereal productivity Productivity of all Cereals m — —gm=| [5Es. 542 F52

FOOD to decrease in low latitudes decreases in low latitudes
Tendencies for some cereal productivity Cereal productivity to
toincrease at mid- to high latitudes decrease in some regions S5ES, 542 F52
Increased damage from floods and STOMMS e e e —— — - ——— —— —— —— —— —— — — — ] B.3.2, 841

About 30% of
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COASTS et

Millions maore people could eEXperience _ o0 oo o e o ——| | T8, Fea, TS.ES
coastal flooding each year o T

Imcreasing burden from malnutrition, diarrhoeal, cardio-respiratory, and infectious diseases = == - %p!—:ﬁ-g'-?;.;_' 8
Increased morbidity and mortality from heat wawves, floods, and droughts = e e e e . e - - — g EEE.I’ gi‘:’i E:‘?,'a
HEALTH 841,84.2.87,
Changed distribution of some disease VECTOrs == == == == m= e e e ——— o ——— ] !‘é;f.ﬁ?n 8r
Substantial burden on health services = == =il (e
o 1 2 3 4 5 °C
Global mean annual temperature change relative to 1980-19939 (°C) €___|Thi5 is key I

Significant is defined here as more thamn 40%,
Based on average rate of sea level rise of 4.2 mmyyear from 2000 to 2080,
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change will be mixed across regions. For increases in global mean
temperature of less than 1-3°C above 1990 levels, some impacts
are projected to produce benefits in some places and some sectors,
and produce costs in other places and other sectors. It 1s, however,
projected that some low-latitude and polar regions will experience
net costs even for small increases in temperature. It 18 very likely
that all regions will experience either declines in net benefits or

increases 1n net costs for icreases in temperature greater than
abﬂ/m?2-3°c 9.ES, 95, 10,6, T109, 153, 15.ES]. These
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Projections of Temperature Change

Global mean temperatures will continue to rise over the 21st century if greenhouse gas emissions
continue unabated. Under the assumptions of the concentration-driven RCPs, global-mean surface
temperatures for 20812100, relative to 19862005 will likely' be in the 5-95% range of the CMIP5 models;
0.3°C—-1.7°C (RCP2.6), 1.1°C-2.6°C (RCP4.5), 1.4°C-3.1°C (RCP6.0), 2.6°C-4.8°C (RCP8.5). With
respeet to premdubtrldl LOHd]thI‘lB El()bdl temperdtures averaged in the penod 2081 2100 are projected to

. - 5 6.0 h cot ¢) and are [ikely to
exeeed ZGC above memdustnal for RCPﬁ 0 and RCP8.5 ( h;gh confidence). Temperature change above 2°C

under RCP2.6 is unlikely (medium confidence). Warming above 4°C by 2081-2100 is unlikely in all RCPs

(high confidence) except for RCP8.5 where 1t 1s as [ikely as not (medium confidence). [12.4.1, Tables 12.2,
12.3, Figures 12.5, 12.8]
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" No best estimate for equilibrium climate sensitivity can now be given because of a lack of agreement on
values across assessed lines of evidence and studies.
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Type of air Caost

Capture Competitivenass*
Artificial Trees ~g5 S,/tC0, e
Soda/Lime ~155 5,/ 100 e
process
Augmented ~-go S5/tCo,e

Ocean Disposal

Blochar ~135 5/C0 e

BECCS

—Gg-111 500, e
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Rollout Limitations

Significant electricity demand of
technolosy

Carbon transport and storage nebtwaoark
development

Substantial energy reguirement

Carban transport and storage network
development

Axailability of reqguired shipping
capacity

Conflict with international protocols on
acean disposal

Availability of biomass for energy amnd
competition with other uses

Poor understanding of carbon stabsility
{Mean Residence Time)

Availability of biomass for energy and
campletion with other uses

CCS development requirements

————y

Technical Challenges &
Environmental Impacts

= Nowel sorbent technologies need to be developed

to reduce energy input and water requirements

= Improving thermodynamic efficiency

= Linking a geographically distributed set of sites to

awiable OO, transport and storage network

+* MNowel sorbent technologies need o be developed

to reduce energy input

+= Meed to reduce size of scrubbing towers
= Improving thermodynamic efficiency

= Linking a geographically distributed set of sites to

awiable OO, transpart and storage network

= Improving calcination processes

= Building suitable transport infrastruciure to integrate

the sub-processes

= Unknown consequences Ffor the marine enwvironment

= Scale up of slow pyrolysis technalogy

= HNesed for better understanding of Mean Residence

Time across feedstock streams and different sail
conditions

= Potential bicenergy related enwironmental impacts

= Realisation of CCS technology development at scale

including a viable OO, transport and storage network

= Integration of biomass combustion with CCS

techmology

= Potential bicenergy related environmental impacts

Table 9. Summanry table of costs, rollout limitations, technical challenges and environmental impacts for all technologies,

H B : Negative Emission Technologies, Imperial College London 2012
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