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Figure 1. Unusual climate
anomalies in 2023 (the red
line, which appears bold in
print). Sea ice extent (a, b),
temperatures (ci-e), and area
burned in Canada (f) are
presently far outside their
historical ranges. These
anomalies may be due to
both climate change and
other factors. Each line
corresponds to a different
year, with darker gray
representing later years.
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Surprising. Astounding. Staggering. Unnerving. Bewildering.
Flabbergasting. Disquieting. Gobsmacking. Shocking. Mind boggling.
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Monthly Global Temperature Anomalies (JRA-55)

Source: Zeke Hausfather
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The world's infrastructure was built for a climate that no longer exists.

By Christina Lu and Brawley Benson
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Conditions that enable

individual and collective actions

e Inclusive governance
e Diverse knowledges and values
e Finance and innovation

e |ntegration across sectors
and time scales

e Ecosystem stewardship

e Synergies between climate
and development actions

e Behavioural change supported
by policy, infrastructure and
socio-cultural factors

Governments
s,
it @

Civil =7 Private
soclety sector

Adaptation
Sustainable Development

Emissions reductions
Climate Resilient Development

Conditions that constrain
individual and collective actions

e Poverty, inequity and injustice

e Economic, institutional, social
and capacity barriers

e Siloed responses /7~ R |_______. . —>
e Lack of finance, and barriers Past Present 2030 2100

to finance and technology conditions  [RTRIEl & beyond
e Tradeoffs with SDGs IPCC ARG

opportuhities for climate
resilient development

Past conditions
(emissions, climate
change, development)
have increased warming
and development gaps persist
Prospects for climate
resilient development will
be further limited if global
warming exceeds 1.5°C and
if progress towards the SDGs
is inadequate

Sustainable Development
Goal (SDG) achievement :
W,
e = >
" ({\\sse'
. KL
Early action and enabling 0(\\3‘\\ oS
it <
conditions create future X o

sl Outcomes characterising
Pl development pathways
o

ow climate ris
Equity and justice
SDG achievement

High emissions
Entrenched systems
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r [lustrative ‘shock’ that
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SIXTH ASSESSMENT REPORT
Working Group limpacts, Adaptation and Vulnerability

Net zero CO; and net zero GHG emissions can be achieved through strong reductions across all sectors

a) Net global greenhouse

= gas (GHG) emissions
D
L

Implemented policies result In projected
emissions that lead to warming of 3.2°C, with
arange of 2.2°Ct0 3.5°C (medium confidence)
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Projected global GHG emissions from NDCs announced prior to
COP26 would make it likely that warming will exceed 1.5°C and
also make it harder after 2030 to limit warming to below 2°C

a) Global GHG emissions b) 2030
70 I

Trend from implemented policies
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Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GECO2/yr) Billion tonnes CO, peryear (GtCO:/yr Billion tonnes CO, peryear (GLCO2/yr) Billion tonnes CO, peryear [GtCOs/yr)

41 P]. 40 p 2 4 |:-3 40 |:-4
20 20 20 20
0 i { 0 ]
M 20 20 20
2020 2060 2100 20210 2060 2100 2020 20610 2100 A0 2060 2100

P1: Ascenarioinwhich social,
business and technological innovations
resultin lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables
rapid decarbonization of energy supply.
Afforestation is the only COR option
considered; neither fossil fuels with CCS
nor BECCS are used.

P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

P3: A middle-of-the-road scenario in
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

P4: A resource- and energy-intensive
scenario in which econemic growth and
globalization lead to widespread '
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.



Global Warming of 1.5°C

Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GECO2/yr) Billion tonnes CO, peryear (GtCOz/yr) Billion tonnes CO, per year (GLCO:/fyr) Billion tonnes CO, peryear (GtCOa/yr)
P1 P2 P3 40 P4

20 4

0

— . ~

204

2020 2060 2100
P1: Ascenarioinwhich social, P2: Ascenariowith a broad focus on P3: A middle-of-the-road scenario in P4: Aresource- and energy-intensive
business and technological innovations sustainability including energy which societal as well as technological scenario in which econemic growth and
resultin lower energy demand up to intensity, human development, development follows historical globalization lead to widespread i
2050 while living standards rise, ecanomic convergence and patterns. Emissions reductions are adoption of greenhouse-gas-intensive
especially in the global South. A international cooperation, as well as mainly achieved by changing the way in lifestyles, including high demand for i
downsized energy systerm enables shifts towards sustainable and healthy which energy and products are transportation fuels and livestock
rapid decarbonization of energy supply. consumption patterns, low-carbon produced, and to a lesser degree by products. Emissions reductions are
Afforestation is the only COR option technology innovation, and reductions in demand. mainly achieved through technological
considered; neither fossil fuels with CCs well-managed land systems with means, making strong use of CDR

nor BECCS are used. limited societal acceptability for BECCS. through the deployment of BECCS.



Expectations for excessive reliance on
CCUS
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Global Warming of 1.5°C

Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GECO2/yr) Billion tonnes CO, peryear (GtCO:/yr Billion tonnes CO, peryear (GLCO2/yr) Billion tonnes CO, peryear (GtCOa/yr)
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P1: Ascenarioinwhich social,
business and technological innovations
resultin lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables
rapid decarbonization of energy supply.
Afforestation is the only COR option
considered; neither fossil fuels with CC5
nor BECCS are used.

P2: Ascenariowith a broad facus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

P3: A middle-of-the-road scenario in
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

P4: A resource- and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.
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Demand and services

Energy Land use Industry Urban Buildings Transport




b) Potential of demand-side
mitigation options by 2050
the range of GHG emissions

reduction potential is 40-70%
in these end-use sectors

Ke
J Total emissions (2050)

——ﬂ Percentage of possible reduction
Demand-side mitigation potential

Potential range

Food

Land transport
Buildings

Industry

Electricity

10 &® GtCOxeqlyr  9p

L A4%
10 ® GHCONyr 20
e 67 %
e 66%

e 29%
Additional electrification (+60%)
__7 3% reduction (before

additional electrification)




The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse ¢
(GHG) emissions to half of the current level or less

Potential contribution to net emission reduction (2030) GtCO:-eq yr’
Mitigation options 0 5 A 6

[ Wind energy
Solar energy
Bioelectricity
Hydropower Net lifetime cost of options:

Geothermal energy I Costs are lower than the reference
Nuclear energy I 0-20 (USD tCOz-eq™")

Carbon capture and storage (CCS) B 20-50 (USD tCO,-eq™)
Bioelectricity with CCS I 50-100 (USD tCOs-eq™)

Reduce CH. emission from coal mining I 100-200 (USD tCO-eq™)

L Reduce CHa emission from oil and gas I Cost not allocated due to high
variability or lack of data

Energy

| Carbon sequestration in agriculture

Reduce CHs and N0 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

AFOLU

Avoid demand for energy services
Efficient Iighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

_ Enhanced use of wood products

Buildings




The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse ¢
(GHG) emissions to half of the current level or less

Fuel-efficient light-duty vehicles
Electric Iigh'(-dut‘yr vehicles

Shift to public transportation
Shift to bikes and e-bikes
Fuel-efficient heavy-duty vehicles

Trans;[rt

*v["“’v"rww

Electric heavy-duty vehicles, incl. buses
Shipping — efficiency and optimisation
Aviation — energy efficiency

| Biofuels Net lifetime cost of options:
I Costs are lower than the reference
" Energy efficiency I 0-20 (USD tCO-eq™)

Material efficiency I 20-50 (USD tCO,-eq™)

I 50100 (USD tCOs-eq™)

Enhanced req.rcling

-;-E Fuel switching (electr, nat. gas, bio-energy, H,) - 100-200 (USD tCO,-eq™")

2 | Feedstock decarbonisation, process change I Cost not allocated due to high
Carbon capture with utilisation (CCU) and CCS variability or lack of data
Cementitious material substitution

| Reduction of non-CO, emissions ' + Uncertainty range applif—_.'s m_'
the total potential contribution

_ | Reduce emission of fluorinated gas _md":_"nf'éw?n retductmn. The |

£ | Reduce CH, emissions from solid waste ncividulal cost ranges are also

S associated with uncertainty

Reduce CH, emissions from wastewater

6

o
%)
e

GtCO,-eq yr™'
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Individuals are important, but people alone cannot bring in change: need
Infrastructure, technology access, incentives, equity

Demand side mitigation is about more than behavioural change. Reconfiguring the way services are provided while simultaneously changing social
norms and preferences will help reduce emissions and access. Transformation happens through societal, technological and institutional changes.

Tilting the balance towards less resource intensive service provisioning
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Experts of the International Monetary Fund (IMF) have
calculated that the global post-tax subsidies for fossil fuels
amount to USS 5 trillion per year.

That is 6.5 % of global GDP.
Or 130 USS per ton of CO, emitted.

.o C..i.. : . ‘... 3

Source: D. Coady et al. 2017, How Large Are Global Fossil Fuel Subsidies? World Development Vol. 91 pp. 11-27
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