SEVENTH ASSESSMENT CYCLE

IDCC

environment

INTERGOVERNMENTAL PANEL oN Climate change WMO programme

IPCC WGIII
AR7

Co-Chairs

' Joy Jacqueline Pereira Katherine Calvin

V.2

Co-Chair, Working Group llI

MALAYSIA

Co-Chair, Working Group lli

UNITED STATES OF
AMERICA




SEVENTH ASSESSMENT CYCLE

ICC ¢

. QJ environmen
INTERGOVERNMENTAL PANEL oN Climate change WMO  programme

WGIII Focus

« Working Group lll focuses on climate change mitigation, assessing
methods for reducing greenhouse gas emissions, and removing
greenhouse gases from the atmosphere.




Seventh Assessment Cycle | Timeline

IPCC
elected new
Chair and
Bureau
(July 2023)

2023 oy 2024

IPCC decided
on products
and workplan
for the seventh

cycle (January
2024)

Special Report
on Climate
Change and
Cities (early
2027)

Methodology
Report on
Short-lived
Climate
Forcers (by
2027)

Methodology
Report on
Carbon Dioxide
Removal
Technologies,
Carbon
Capture
Utilization and
Storage (by
end of 2027)
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Seventh
Assessment
Report
Working Group
[, I, & I
contributions

Update on 1994

Technical

Guidelines on

Impacts, _
Adaptation and Synthesis Report
Vulnerability (by late 2029, after
(Timeline to be comp_letlon of the
decided at Working Group
IPCC-61) contributions)

2027 B TBC B 2028 M 2029 »
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» Chapter 1: Introduction and framing
» Chapter 2: Emissions trends and drivers
» Chapter 3: Long-term mitigation goals and pathways

« Chapter 4: Mitigation pathways compatible with long-term
goals

« Chapter 5: Demand, services and social aspects of
mitigation

« Chapter 6: Energy systems

» Chapter 7: Agriculture, Forestry, and Other Land Uses
(AFOLU)

» Chapter 8: Urban systems and other settlements

« Chapter 9: Buildings

Chapter 10: Transport
Chapter 11: Industry
Chapter 12: Cross sectoral perspectives

Chapter 13: National and sub-national policies and
institutions

Chapter 14: International cooperation
Chapter 15: Investment and finance

Chapter 16: Innovation, technology development and
technology transfer

Chapter 17: Accelerating the transition in the context of
sustainable development
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Potential contribution to net emission reduction, 2030 (GtCO,-eq yr) SEVENTH ASSESSMENT CYCLE

Mitigation options 0 2 4 6

[ Wind energy
Solar energy E’ UN ’:
B‘Ode'edfic“y INTERGOVERNMENTAL PANEL oN Climate change programme
Hydropower
Geothermal energy . . . . . .

Nuclear energy Many options available now in all sectors are estimated to offer substantial potential to reduce

catbon captre nd surece () net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
ty with CCS

Reduce CH, emission from coal mining term Compared to 2030.

L 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 foad waste
L Shift to balanced, sustainable healthy diets

[ Eoee e e e e — Net lifetime cost of options:
Efficient lighting, appliances and equipment
o S e e I Costs are lower than the reference

Improvement of existing building stock

L Enhanced use of wood products - 0_20 (USD tcoz_eq-1)
[ Fuel-efficient light-duty vehicles - 20_50 (USD tcoz_eq-1)

Electric light-duty vehicles

Shift to public t rtati -

St to bies and e B 50-100 (USD tCO-eq")
Fuel-efficient heavy-duty vehicl

E::aect:c :Ie:-\lfy-;:t\;yvel;licl‘;: ilr‘nzc(la.sbuses - 1 00_2 00 ( U S D tc O Z'eq 5 )
Shipping — efficiency and optimisation

-y g " Cost not allocated due to high
] variability or lack of data

[ Energy efficiency
Material efficiency
Enhanced recycling . .
Fuel switching (electr, nat. gas, bio-energy, H,) A U nce I’ta In ty ran ge d p p I 1es tO
eedstock decarbonisation, process change . . .
Zarbotn capture with uttilisatli)on (ccy) ang ccs the tOtal pOtentl aI CO ntrl bUtIOﬂ
Cementitious material substitution . . .
L Reduction of non-CO, emissions to emission rEdUCtI on. The
[ Reduce emission of fluorinated gas ind IVid ua I Cco St ran ges dre d ISO
educe CH, emissions from solid waste . . .
L Eeduce E:a emissions from wastewatter assocdl ated Wlth u ncerta | nty

WG Il Figure SPM.7 0 2 4 6

GtCO,-eq yr-'



Feasibility level and synergies
with mitigation

Bl High M Medium Low
|| Insufficient evidence

Confidence level in potential feasik
and in synergies with mitigation

oo ngh ee Medium * Low

SYR Figure SPM.7

There are multiple opportunities for scaling up climate action

a) Feasibility of climate responses and adaptation, and potential of mitigation options in the near-term

options costing 100 USD tCO,-eq or
] rless could rediice global emissions b
Climate responses and g_?: g % Mitiaati i at Least half of th? 2019 level by 2030
adaptation options £=2 <2 Itigation options  potential contribution to
P P S%a SEE net emission reduction, 2030 & GtCOreqlyr
25 &SE 0 1 2 3 4 5
% Solar
a
S £ liability ( Wind
nergy reliability (e.g.

: diversification, access, st;!{)ilittyl) n n Reduce methane from coal, oil and gas
g Resilient power systems n Bioelectricity (includes BECCS)
e Improve water use efficiency n Geothermal and hydropower

Nuclear

Fossil Carbon Capture and Storage (CCS)

Efficient livestock systems

Improved cropland management

Water use efficiency and water
resource management

Biodiversity management and
ecosystem connectivity

E
- |
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Agroforestry -
E
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Reduce conversion of natural ecosystems

Carbon sequestration in agriculture

“ Ecosystem restoration,
afforestation, reforestation

[a]
o
o
'S
e
w
=
<
=
=
=
<
-

Shift to sustainable healthy diets

Sltallablgaclaclitieanclishenes Improved sustainable forest management

Forest-based adaptation Reduce methane and N,0 in agriculture

Integrated coastal zone management Reduce food loss and food waste

Coastal defence and hardening

Public transport and bicycling
Biofuels for transport

Efficient shipping and aviation
Avoid demand for energy services

SE . Efficient buildings
= Sustainable urban water management - o
s} Fuel efficient vehicles
4 Sustainable land use and urban planning n- Electric vehicles
=5 Green infrastructure and Efficient lighting appliances
b

=) ecosystem services n - and S
Ea

w=

“n

Enhanced health services

(e.g. WASH, nutrition and diets) .
Onsite renewables

Risk spreading and sharing Fuel switching

Social safety nets Reduce emission of fluorinated gas

Climate services, including
Early Warning Systems

Disaster risk management

Energy efficiency
Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution
Enhanced recycling
Carbon caﬁture with

AND ECONOMY
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Planned relocation and resettlement

Livelihood diversification

utilisation (CCU) and CCS
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  [JJl] 50100 (USD per tCO.-eq)
M High I Medium Low eee High e Medium o Low [ 0-20 (USD per tC0-eq) Il 100-200 (USD per tCO-eq)
[ Insufficient evidence - 20-50 (USD per tCOz-eq) I:l Cost not allocated due to high

variability or lack of data
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Net lifetime cost of options:
B Costs are lower than the reference ] 50-100 (USD per tC0O»-eq)

I 0-20 (USD per tC0O-eq) Bl 100-200 (USD per tC0Oz-eq)

I 20-50 (USD per tCO-eq) Cost not allocated due to high
variability or lack of data




Agriculture, forestry and
other land use (AFOLU)

Energy systems

Urban systems

Buildings

Transport

Industry

Sectoral and system mitigation options

I Wind energy
Solar energy
Bioenergy
Hydropower
Geothermal energy
Nuclear power
L Carbon capture and storage (CCS)

[ Carbon sequestration in agriculture’
Reduce CH, and N,0 emission in agriculture
Reduced conversion of forests and other ecosystems?
Ecosystem restoration, reforestation, afforestation
Improved sustainable forest management
Reduce food loss and food waste
Shift to balanced, sustainable healthy diets

L Renewables supply?

[ Urban land use and spatial planning
Electrification of the urban energy system
District heating and cooling networks
Urban green and blue infrastructure
Waste prevention, minimisation and management
| Integrating sectors, strategies and innovations

[ Demand-side management
Highly energy efficient building envelope
Efficient heating, ventilation and air conditioning (HVAC)
Efficient appliances
Building design and performance
On-site and nearby production and use of renewables
Change in construction methods and circular economy

| Change in construction materials

[ Fuel efficiency — light-duty vehicle
Electric light-duty vehicles
Shift to public transport
Shift to bikes, e-hikes and non motorised transport
Fuel efficiency — heavy-duty vehicle
Fuel shift (including electricity) — heavy-duty vehicle
Shipping efficiency, logistics optimisation, new fuels
Aviation — energy efficiency, new fuels

| Biofuels

[ Energy efficiency
Material efficiency and demand reduction
Circular material flows
Electrification

| CCS and carbon capture and utilisation (CCU)

Relation with Sustainable Development Goals
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Sections 6.4.2, 6.7.7 e
IDCC ) une
Sections 6.4.2, 6.7.7 1) A\ 1%

Sections 6.4.2,12.5, Box 6.1 INTERGOVERNMENTAL PANEL oN ClimaTe change WMO  programme
Section 6.4.2

Section 6.4.2 .. . . . . . .
R T Mitigation options have synergies with many Sustainable Development Goals, but some options
Section 6.4.2,6.7.7 can also have trade-offs. The synergies and trade-offs vary dependent on context and scale.

Sections 7.3,7.4,7.6 .

Secon 74 Type of relations:

Section 7.4

" Synergies
secen 74 B Trade-offs

Section 7.5

sn s B Both synergies and trade-offs*
Blanks represent no assessment®

Sections 8.2, 8.4, 8.6
Sections 8.2, 8.4, 8.6

ecions £2,8.4,8.6 Confidence level:

Sections 8.2, 8.4, 8.6

Sections 8.2, 8.4, 8.6 - H igh co nfid ence

TR B Medium confidence
Section 9.8, Table 9.5 -

oo s " Low confidence

Section 9.8, Table 9.5

Section 98, Table 9.5 "'Soil carbon management
Section 9.8, Table 9.5 .

B in cropland and grasslands,
Sections 4,95 agroforestry, biochar

Section 9.4

2Deforestation, loss and
degradation of peatlands
and coastal wetlands

Sections 10.3,10.4,10.8
Sections 10.3,10.4,10.8
Sections 10.2, 10.8, Table 10.3
Sections 10.2, 10.8, Table 10.3
Sections 10.3,10.4, 10.8
Sections 10.3,10.4, 10.8

Sections 106,108 “Lower of the two confidence

Sections 10.5,10.8

secions 103,104, 05,0608 |€VElS has been reported

3Timber, biomass, agri feedstock

secton 153 >Not assessed due
Section 11.5.3 .. .
T to limited literature

Sections 11.5.3,6.7.7

Section 11.5.3 WG Il Flgure SPM.8
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Context for the AR7 WGIII Report

» “Policies and laws addressing mitigation have consistently expanded
since ARS.” {SYR SPM A .4}

» “Several mitigation options, notably solar energy, wind energy,
electrification of urban systems, urban green infrastructure, energy
efficiency, demand-side management, improved forest and crop/grassland
management, and reduced food waste and loss, are technically viable, are

becoming increasingly cost effective and are generally supported by the
public.” {SYR SPM A.4.2}
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Context for the AR7 WGIII Report
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* “Global GHG emissions in 2030 implied by nationally determined
contributions (NDCs) announced by October 2021 make it likely that
warming will exceed 1.5°C during the 21st century and make it harder to
limit warming below 2°C. There are gaps between projected emissions
from implemented policies and those from NDCs and finance flows fall
short of the levels needed to meet climate goals across all sectors and
regions.” {SYR SPM A .4}

 “Continued greenhouse gas emissions will lead to increasing global
warming, with the best estimate of reaching 1.5°C in the near term in
considered scenarios and modelled pathways.” {SYR SPM B.1}
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Context for the AR7 WGIII Report

* Limiting human-caused global warming requires net zero CO2 emissions.
Cumulative carbon emissions until the time of reaching net zero CO2
emissions and the level of greenhouse gas emission reductions this
decade largely determine whether warming can be limited to 1.5°C or 2°C
(high confidence).

* Projected CO2 emissions from existing fossil fuel infrastructure without
additional abatement would exceed the remaining carbon budget for 1.5°C
(50%) (high confidence). {2.3, 3.1, 3.3, Table 3.1} {SYR SPM B.5}
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Context for the AR7 WGIII Report

* All global modelled pathways that limit warming to 1.5°C (>50%) with no
or limited overshoot, and those that limit warming to 2°C (>67%), involve
rapid and deep and, in most cases, immediate greenhouse gas emissions
reductions in all sectors this decade. Global net zero CO2 emissions are
reached for these pathway categories, in the early 2050s and around the
early 2070s, respectively. (high confidence) {3.3, 3.4, 4.1, 4.5, Table 3.1}
(Figure SPM.5, Box SPM.1) {SYR SPM B.6}
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Vision from WGIII

* More cross Working Group integration, including integration with the Task
Force on National Greenhouse Gas Inventories

* More integration within WGIII
* Increased inclusivity
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