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Content

https://www.ipcc.ch/report/sixth-
assessment-report-working-group-3/

Summary for policymakers

https://report.ipcc.ch/aréwg3/pdf/IPCC_AR6_WGIII
_SummaryForPolicymakers.pdf

Technical Summary

https://report.ipcc.ch/aréwg3/pdf/IPCC_AR6_WGIII
_FinalDraft_TechnicalSummary.pdf

Full Report

https://report.ipcc.ch/aréwg3/pdf/IPCC_AR6_WGIII
_FinalDraft_FullReport.pdf

L
I 0 c c 5 Fan
3 ¥ ¥
7 )l B ¥
3} (&)

INTERGOVERNMENTAL PANEL on ClimaTe chanee ool

3: Long term mitigation goals and pathways

4: Mitigation and development pathways in the near- to mid-term
: Demand, services and social aspects of transformation

6: Energy systems

7: AFOLU

8: Urban systems and other settlements

9: Buildings

10: Transport

11: Industry

12: Responses across and bevond sectors

13: National and sub-national policies and institutions

14: International cooperation

15: Mobilising finance

17: Accelerating the transition in the context of sustainable development
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Looking backward, we see increased evidence of climate action

|
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30+ countries have achieved a steady Zero emissions targets have been adopted
decrease in emissions consistent with by at least 826 cities and 103 regions

limiting warming to 2°C.

More than half of the World’s GHG emissions
in the scope of a regulation
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Batteries for passenger

Photovoltaics (PV) Onshore wind electric vehicles (EVs)
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Batteries for passenger

Photovoltaics (PV) Onshore wind electric vehicles (EVs)
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Global emissions keep growing, albeit less rapidly

Figure 2.1 Total net anthropogenic GHG emissions by gas, 1990-2024

Total GHG emissions 1990-2024 (GtCO,e/year)
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Current emissions are on the higher end of the range
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Temperature will stabilize when
net zero carbon dioxide emissions is reached

(based on IPCC-assessed scenarios)
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Method: Combining knowledge to produce scenarios

WG3 community asks questions such as: If we adopt policy x, how will emissions respond? At
what cost? The answer depends on parametric and structural assumptions about e.g.,
economic and social dynamics, technical change, demography, policies, etc.

We develop scenarios to assess robustness - large ensembles, completeness
Scenarios also provide consistency across WGs - small set, translation
And scenarios also help explore specific worlds - small set, specifics

Scenarios are useful to communicate (e.g., in IPCC summary for policymakers), and they are
used outside of academia (e.g. stress tests for banks).

=>» A broad range of different scenarios to serve different purposes
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A construction process combining models and expertise
across disciplines

Before 2010

Socio-economy ->  emissions - Cclimate - impacts
Impact
1AM ESM models
Since 2010
Socio-economy < representative concentration pathways -> climate - impacts
IAM ? ESM Impact
models

Shared socio-economic pathways
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There are options available now in every sector that can at least halve
emissions by 2030 at reasonable cost (< $100/tCO,)

=

Demand and services

Energy Land use Industry Urban Buildings  Transport
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Energy

— major transitions are required to limit
global warming

— reduction in fossil fuel use and use of
carbon capture and storage

) 5“.’lf‘lvfflmmwl ) ..'
— low- or no-carbon energy systems

— widespread electrification and
improved energy efficiency

— alternative fuels: e.g. hydrogen and
sustainable biofuels

— Key issue: existing capital stock and
stranded assets
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Demand and services

— potential to bring down global
emissions by 40-70% by 2050

— walking and cycling, electrified transport,
reducing air travel, and adapting houses
make large contributions

— lifestyle changes require systemic
changes across all of society

— some people require additional
housing, energy and resources for
human wellbeing

=
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Carbon Dioxide Removal

required to counterbalance hard-to-eliminate emissions
through biological methods: reforestation, and soil carbon sequestration

new technologies require more research, up-front investment, and proof of concept at
larger scales

essential to achieve net zero

agreed methods for measuring, reporting and verification required
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C I O s i n g i n ves t m e nt g a ps Mitigation investments need to increase significantly across all sectors and segments, particularly in

developing countries.
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Policies, regulatory and
economic instruments

- regulatory and economic instruments have

\

Energy mahn already proven effective in reducing
Merirsu emissions
More efficient 0 0
[ Ag - policy packages and economy-wide
SR B packages are able to achieve systemic

D change
[ E g
- ambitious and effective mitigation requires
Less officient coordination across government and
E‘r#;rﬁi‘;&;nsumption 1 .75 SOCIety

Washing performance RACNEF

- Many institutional barriers to mitigation
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Mitigation potential up to 2030 (btCO,/yr)

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CHa emission from coal mining
L Reduce CH, emission from oil and gas

Energy

[ Carbon sequestration in agriculture

Reduce CHa and N0 emission in agriculture

Reduced conversion of forests and other ecosystems

Ecosystem ion, affol ion, ref i
proved inable forest

Reduce food loss and food waste

L Shift to balanced, sustainable healthy diets

AFOLU

[ 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

L Enhanced use of wood products

Buildings

Potential contribution to net emission reduction (2030) GtCO,-eq yr'

0

2

4

Transport

Industry

Other

Mitigation options

[ 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

L Biofuels

[ Energy efficiency
Material efficiency
Enhanced recycling
Fuel switching (electr, nat. gas, bio-energy, H,)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

L Reduction of non-CO; emissions

[ Reduce emission of fluorinated gas
Reduce CH, emissions from solid waste
L Reduce CHy emissions from wastewater

Potential contribution to net emission reduction (2030) GtCO;-eq yr'

0

o

2

GtCOreqyr'

4 6

Net lifetime cost of options:

N Costs are lower than the reference

[ 0-20 (USD tCO,-eq")

I 20-50 (USD 1CO-eq”)

I 50-100 (USD tCO-eq")

I 100-200 (USD tCO,-eq")

[ Cost not allocated due to high
variability or lack of data

+——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

Based on bottom-up literature on mitigation costs

System-wide effects are not taken into account

Not a roadmap for action

Source : Figure SPM7. IPCC, 2022: Summary for Policymakers [P.R. Shukla, J. Skea, A. Reisinger, R. Slade, R. Fradera, M. Pathak, A. Al Khourdajie, M. Belkacemi, R. van Diemen, A. Hasija, G. Lisboa, S. Luz, J. Malley, D.
McCollum, S. Some, P. Vyas, (eds.)]. In: Climate Change 2022: Mitigation of Climate Change. Contribution of Working Group Il to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [P.R.
Shukla, J. Skea, R. Slade, A. Al Khourdajie, R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, R. Fradera, M. Belkacemi, A. Hasija, G. Lisboa, S. Luz, J. Malley, (eds.)]. Cambridge University Press, Cambridge, UK

and New York, NY, USA. doi: 10.1017/9781009157926.001.



On the no regret potential

Many mitigation actions pass the cost-benefit test, but are not
implemented

Among the reasons that can explain this puzzle:
* Implementation takes time, e.g., renewables
* Financing constraints, e.g., upfront costs of heat pumps
* Bounded rationality, e.g., low consumption lightbulbs
* Transaction costs, e.g., apartment building retrofit
* Information asymetry, e.g., wall insulation
* Technical constraints, e.g., lack of individual energy metering
* Splitincentives, e.g., landlord — tenant dilemma

A ‘negative’ cost (in the engineering sense) does not imply automatic
adoption

Beyond financing, one needs to identify and overcome barriers to action

20
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Mitigation impacts on other development goals
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— Mitigation and adaptation have positive co- Aménagement du terttore a oooon
beneflts for Other SDGS Electrification des systémes énergétiques a a B
Réseaux de chauffage et de refroidissement urbains B
. Infrastructure urbaine verte et bleue - | I
- Conversely, advanC"lg towards the Prévention, réduction et gestion des déchets [« | [« | a
achievement of other SDGS can yield Intégrer les secteurs, stratégies et innovations

mitigation benefits
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