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Other

Mitigation options

[ Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH4 emission from coal mining
Reduce CH; emission from oil and gas

[ Carbon sequestration in agriculture

Reduce CH. and N, 0 emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

| Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

[ Fuel efficient light duty vehicles

Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping — efficiency and optimization
Aviation — energy efficiency

Biofuels

[ Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, Hy)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-CO; emissions

Reduce emission of fluorinated gas
Reduce CH. emissions from solid waste
Reduce CH. emissions from wastewater
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WG3, Fig. SPM.7

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCOs-eq’)

I 20-50 (USD CO.-eq)

I 50-100 (USD tCO.-eq”)

I 100-200 (USD tCO;-eq’)
Cost not allocated due to high
variability or lack of data
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——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty
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Costs shown are net lifetime costs of avoided greenhouse gas emissions. Costs are calculated relative to a reference
technology. The assessments per sector were carried out using a common methodology, including definition of
potentials. target year, reference scenarios, and cost definitions. The mitigation potential (shown in the horizontal
axis) is the quantity of net greenhouse gas emission reductions that can be achieved by a given mitigation option
relative to a specified emission baseline. Net greenhouse gas emission reductions are the sum of reduced emissions
and/or enhanced sinks. The baseline used consists of current policy (~ 2019) reference scenarios from the AR6
scenarios database (25/75 percentile values). The assessment relies on approximately 175 underlying sources, that
together give a fair representation of emission reduction potentials across all regions. The mitigation potentials
are assessed independently for each option and are not necessarily additive. {12.2.1. 12.2.2

The length of the solid bars represents the mitigation potential of an option. The error bars display the full ranges
of the estimates for the total mitigation potentials. Sources of uncertainty for the cost estimates include
assumptions on the rate of technological advancement. regional differences. and economies of scale. among
others. Those uncertainties are not displayed in the figure.

Potentials are broken down into cost categories, indicated by different colours (see legend). Only discounted
lifetime monetary costs are considered. Where a gradual colour transition is shown. the breakdown of the potential
info cost categories is not well known or depends heavily on factors such as geographical location. resource
availability. and regional circumstances, and the colours indicate the range of estimates. Costs were taken directly
from the underlying studies (mostly in the period 2015-2020) or recent datasets. No correction for inflation was
applied. given the wide cost ranges used. The cost of the reference technologies were also taken from the
underlying studies and recent datasets. Cost reductions through technological learning are taken into account
(FOOTNOTE 70).

‘When interpreting this figure, the following should be taken into account:

—  The mitigation potential is uncertain, as it will depend on the reference technology (and emisﬁions) being
displaced, the rate of new technology adoption. and several other factors.

— Cost and mitigation potential estimates were extrapolated from available sectoral studies. Actual costs
and potentials would vary by place. context and time.

— Beyond 2030, the relative importance of the assessed mitigation options is expected to change. in
particular while pursuing long-term mitigation goals, recognising also that the emphasis for particular
options will vary across regions (for specific mitigation options see sections C4.1, C5.2, C7.3, C8.3 and
Co.1).

—  Different options have ditferent feasibilities beyond the cost aspects, which are not reflected in the figure
(cf. section E.1).

—  The potentials in the cost range 100 to 200 USD tCO»-eq! may be underestimated for some options.

—  Costs for accommodating the integration of variable renewable energy sources in electricity systems are
expected to be modest until 2030. and are not included because of complexities in attributing such costs
to individual technology options.

— Cost range categories are ordered from low to high. This order does not imply any sequence of
implementation.

—  Externalities are not taken into account.

{12.2, Table 12.3, 6.4, Table 7.3, Supplementary Material Table 9.2, Supplementary Material Table 9.3, 10.6,
11.4. Fig 11.13. Supplementary Material 12.A.2.3}

FOOTNOTE 70: For nuclear energy, modelled costs for long-term storage of radio-active waste are included.
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600 ¢ Category
EI C1: limit warming to 1.5°C
500 (>50%) with no or limited
oo overshoot
C2: return warming to
400 ° - 1.5°C (>50%) after a high
overshoot

Marginal abatement cost in 2030 (UD$2015/tCO

300 = (C>36|7|‘I’2|)t warming to 2°C

200 = (C>45(I)|(r)2|)t warming to 2°C

100 EI (C>55(I)|c|)2|)t warming to 2.5°C
i ———— ﬂ ..................................... E (C>65(|)Icr)}gl)’[ warming to 3°C

Global CO, emissions in 2030 (GtCO, yr)
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Cumultative CO, emissions (Gt) from 2020 to year of net zero emissions
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1. I|m|t warming to 1.5°C (>50%) with no or limited overshoot
B C2: return warming to 1.5°C (>50%) after a high overshoot
B G3: limit warming to 2°C (>67%)
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options costing 100 USD tCO,-eq or
%5 8 R s gk i
Climate responsesand T£2 & =2 e s . at least half of the 2019 level by
ada tatFon options 8¢ S8 Mitigation options  Ppotential contribution to
P P S53a §~§ s net emission reduction, 2030 & GtCOx-eqlyr
- Sol
= Olar |
m .
2 Energy reliability (e.g. Wind I g s
: diversification, access, stgnllty un Reduce methane from coal, oil and gas | D |
g Resilient power systems n u Bioelectricity (includes BECCS)
2 e
v Improve water use efficiency - Geothermal and hydropower  E—<_<=—
Nuclear N
Fossil Carbon Capture and Storage (CCS)

o
o Efficient livestock systems n
o y
o Improved cropland management n n Reduce conversion of natural ecosystems 1
= Water use efficiency and water
< resource management “ - Carbon sequestration in agriculture N
s Biodiversity management and n n Ecosystem restoration,
= ecosystem connectivity afforestation, reforestation  EEEEEG—_—
< Agroforestry n n Shift to sustainable healthy diets
Sustainable aquacuiture and fisheries n - Improved sustainable forest management . m

bt L u n Reduce methane and N,0 in agriculture -

Integrated coastal zone management Reduce food loss and food waste

=
=]
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Coastal defence and hardening

assessed
Feasibility level and synergies Confidence level in potential feasibility Net lifetime cost of options:
with mitigation and in synergies with mitigation Il Costs are lower than the reference  [JJfj 50-100 (USD per tCO;-eq)
I High [ Medium Low eee High e Medium e Low 0-20 (USD per tCO:-eq) - 100-200 (USD per tC0Oz-eq)
Insufficient evidence - 20-50 (USD per tCOz-eq) Cost not allocated due to high

variability or lack of data
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options costing 100 USD tCO,-eq or
2:{’: w £ \/- (es{s coutéi ngt;cilgl;bal fmis[séons b
Cllmate responses and EE.—' Q .g . . X at least half of the 2019 level by 2030
e tatFon options 522 | e Mitigation options  potential contribution to
P P 5%a ;g ‘é‘ net emission reduction, 2030 & GtCOz-eqfyr
o N 0 1 2 3 4 5
g g _ ) Efficient buildings  mu_——
" - Sustainable urban water management Fuel efficient vehicles N
< =4 Sustainable land use and urban planning Electric vehicles
oe . e .

22 e o S —
= E y Public transport and bicycling N
w= Biofuels for transport =
T Efficient shipping and aviation N
[ : : g
= Enhanced health services Avoid demand for energy services N
< e.g. WASH, nutrition and diets u
T eg ) Onsite renewables
8 E Risk spreading and sharing n E Fuel switching  EEEEEEEE——G——
O . .
= % Social safety nets - ; Reduce emission of fluorinated gas NN
e Climate services, including n g Energy efficiency |
= o Early Warning Systems n “ = Material efficiency | E—-—_—
> Disaster risk management
- < o Reduce methane from
5 Human miaration n & waste/wastewater -
o E = Construction materials substitution

Planned relocation and resettlement < Enhanced recycling

P - | e
Feasibility level and synergies Confidence level in potential feasibility Net lifetime cost of options:
with mitigation and in synergies with mitigation - Costs are lower than the reference - 50-100 (USD per tCO;-eq)
ig edium ow eee Hig ee Medium * Low B 0- per tCOz-eq per tCO;-eq
Bl High M Med L High Med L 2 0-20 (USD COz-eq) 100-200 (USD C0z-eq)
Insufficient evidence - 20-50 (USD per tCOz-eq) Cost not allocated due to high

variability or lack of data
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C1[97]

C2[133]
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GHGHEH BllE 2 (20194 Lb)

limit warming
to 1.5°C
(>50%) with
no or limited
overshoot

return
warming to
1.5°C (>50%)
after a high
overshoot

2030 2040 2050

43

[34-60] [58-90] [73-98]

69 84

C1: limit warming C2: return C3: limit K
to 1.5°C (>50%) warming to warming to 7
with no or 1.5°C (>50%) 2°C (>67%) limit warming &1 46 64
limited overshoot after a high G[311] to 2°C (>67%) [(1 —42] [34-63] [53-77]
overshoot
|
V b
o HEHEE, Table SPM.XX ?
Reductions frQy ton levels (%)
v 2030 2040 2050
Limit warming to1.5°C (>50%) with no or GHG | 43 [34-60] 60 [49-77] 69 [58-90] 84 [73-98]
limited overshoot \ CO, | 48[36-69] N 65[50-96] ¥80[61-109] | 99 [79-119]
. . GHG | 21 [1-42] 46 [34-63] | 64 [53-77]
o 0
Limit warming to 2°C (>677%) CO, |22[1-44] | 37[21-59] |51 [36-70] | 73 [55-90]
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