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« Established in 1988, 195 member governments.

» Objective: to provide scientific information for
policy—making on climate change: drivers of
climate change, its impacts and future risks, and
adaptation and mitigation.

* Thousands of people from all over the world
contribute to the work of the IPCC. For the
assessment reports, experts volunteer their
time as IPCC authors to assess the
thousands of scientific papers published
each year to provide a comprehensive
summary of what is known about the drivers
of climate change, its impacts and future
risks, and how adaptation and mitigation can
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The Intergovernmental Panel on Climate
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e Through its assessments, the IPCC identifies
the strength of scientific agreement in

different areas and indicates where further The Intergovernmental Panel on Climate
research is needed. The IPCC does not conduct Change (IPCC) is the United Nations body
its own research. for assessing the science related to

* An open and transparent review by experts and '
governments around the world is an essential I C C @@
part of the IPCC process, to ensure an o i
objective and complete assessment and to vlimere chenee
reflect a diverse range of views and
expertise.
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Synthesis Report (SYR) of

Sixth Assessment Report (AR6) started in
2015.

Professor Hoesung Lee, Chairman.

The Synthesis Report (SYR) is the final report
of the ARB.

SYR integrates the content of the three
reports produced by the Working Groups of
the IPCC on the science; impacts and
adaptation; and mitigation; and the three
Special Reports (Global Warming of 1.5°C;
Land; and Ocean and Cryosphere) during the
ARG.

The ARG is the most comprehensive
assessment of climate change undertaken
thus far by the IPCC.
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Synthesis Report (SYR) of Sixth Assessment Report

 The SYR comprises a Summary for Policymakers
(SPM) and a longer report from which the SPM is
derived, as well as annexes.

 The SPM follows a structure and sequence like
that in the longer report.

* The longer report is structured around three topic
headings as mandated by the Panel: A brief
Introduction (Section1); Section 2: ‘Current Status
and Trends’ ; Section 3: ‘Long—-Term Climate and
Development Futures ’; Section 4: ‘Near—-Term
Responses in a Changing Climate’.
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The Technical Support Unit
for the Synthesis Report
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Technical Support
Unit of the SYR (SYR
TSU)

The Technical Support Unit (TSU) of the
SYR of the AR6 plans and manages the
writing process of the SYR, including
arranging author meetings, assisting the
author team while drafting the SYR,
ensuring quality control of the SYR and
ensuring compliance with the [PCC
Processes and Procedures and Panel
decisions.

The TSU SYR is established under the
responsibility of the Chair of the [PCC.
The SYR TSU is hosted by the Republic
of Korea.

Government of
the Republic of
Korea




Findings of the Synthesis Report
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A. Current Status and
Trends




Observed Warming
and Its Causes

Global surface temperature was 1.1°C above
1850-1900 in 2011-2020.

This warming is unequivocally caused by GHG
emissions due to human activities.

Historical and ongoing emissions differ across
regions, between and within countries, and among
individuals.

In 2019 about 80% of emissions came from energy,
industry, transport and buildings. The rest came from
agriculture, forestry and other land use.
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Global surface temperature has increased by
1.1°C by 2011-2020 compared to 1850-1900
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Observed Changes
and Impacts

Climate change is already affecting every region,
including observed changes in extremes, like
heatwaves, that reduce food security and increase
human morbidity and mortality.

The rate of sea level rise has increased over time
reaching
3.7 mm/yr between 2006 and 2018.

Approximately 3.3 — 3.6 billion people live in contexts
highly vulnerable to climate change.

Vulnerable communities who have historically
contributed the least to current climate change are
disproportionately affected.
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Observed widespread and substantial impacts and
related losses and damages attributed to climate change
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Adaptation Progress, Gaps and Challenges

Most adaptation responses are fragmented, incremental,
sector—specific and unequally distributed across

9 Observed impacts and related losses
I’eg IONS. and damages of climate change
Ecosystem—based adaptation approaches have
contributed to reducing flood risks and urban heat.

Water availability Physical water availability TN | IETRN AN BN O AT RN RER  Dimension
i+ and food production X X .. of Risk: @— Impact
Agriculture/crop production § oo || eoo [Sacn] coe | oo |Teos[Nese] oo

MS

Animal and livestock Key

health antf productlvityv \
Fisheries yields and aquaculture production »¢ | JCCHI | ICTI RCCRN SETRN BETRN WFUN) SEA T Increased climate impacts

Health and wellbeing [EIREEEIEER] oo [ ooo | oo | o [ oo | oo [oee| o %M/QN SYS_TEMS
verse impacts

Soft ||m|t8 to adaptatlon are belng experlenced by Heat, malnutrition and harm from wildfire ¥ | (A BB B D B Adverse and positive impacts

Mental health e oo eee | oo eee | eoe ECOSYSTEMS

HUMAN SYSTI

small-scale farmers and households in low-lying coastal Dilocement 7| I/ CHMBERIIEN Croe doncechn
c Cities, settlements algslggidatfgiogg;'gaaggg PO [ oo [ o [0 [ oo oo [ oo [oee
reglons. and infrastructure Flooq/stormir;duced IRl .o. || oo [cee|oee| o

damages in coastal areas ==
Damages to infrastructure === | [CCON | ICTN BCURN KECR SCCR CTN RCETY YT

Confidence in attribution
to climate change
Damages to key economic sectors m oo || eoo | oo |ooe | oo | oo | coo [ coe ees High or very high
Terrestrial (%) | || e e e e Medium
o Low
—  Evidence limited, insufficient
/- Notassessed

Some tropical, coastal, polar and mountain ecosystems
have reached hard adaptation limits.

ecosystem structure

Freshwater I/ | [ |10 I

ECOSYSTE!

Species range shifts Terrestrial Q%) coo || eoe | o | eoe| oo oo | oo | oee

Freshwater _V

Changes in seasonal Terrestrial (%)

Despite progress, adaptation gaps remain and will grow
o o timin henolo
at current rates of implementation. o phencloon Feswater 1 |

Ocean = |

Current global financial flows for adaptation are
S {REsETPFiCTESt SBEEEEIEIlY in developing countries. Source: IPCC ARG Figure 2.3 (c), 2023



Mitigation Progress,
Gaps and Challenges

More countries have implemented mitigation policies
avoiding emissions of at least 1.8GtCO2e/yr but global
emissions continue to rise.

At least 18 countries have sustained a decade of
declining absolute emissions.

October 2021 NDCs not sufficient to achieve Paris
Agreement temperature goal.

2020 policies not sufficient to achieve the NDCs.

Finance flows fall short of the levels needed and the
USD 100 billion/yr goal.
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B. Future Climate Change,
Risks, and Long-Term
Responses




Future Climate Temperature for SSP-based scenarios over the
Change 7

Nearly all scenarios and modelled pathways project color shading shows
continued growth in annual GHG emissions in the near > '

an SSP’I-Q.G\’ SSP5-8.5
term — 2021-2040 - leading to increasing global

near term even under the very low GHG emissions 5 -
scenario (SSP1-1.9). 230020

Warming is more likely than not to reach 1.5°C in the SSP2-4.5 I

Every increment of global warming will affect all major
climate system components and intensify multiple and 0
concurrent hazards.

2050 2100 C1-C8in 2100

Deep, rapid, and sustained reductions in GHG
emissions would lead to a discernible difference in
global warming trends within two decades.

Source: IPCC AR6 Cross—Section Box.2 Figure 1 (a), 2023
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Climate Change Impacts

and Related Risks

Food production
impacts

c1) Maize yield*
Changes (%) in yield

g

c2) Fisheries yield®
Changes (%) in
maximum catch
potential

1.6 - 2.4°C
“Projected regional impacts reflect biophysical responses to changing temperature, precipitation, solar radiation, humidity, wind, and C0,
enhancement of growth and water retention in currently cultivated areas. Models assume that irrigated areas are not water-limited.
Models do not represent pests, diseases, future agro-technological changes and some extreme climate responses.

Areas with little or no
production, or not assessed

7/ Areas with model disagreement

SProjected regional impacts reflect fisheries and marine ecosystem responses to ocean physical and biogeochemical conditions such as
temperature, oxygen level and net primary production. Models do not represent changes in fishing activities and some extreme climatic
conditions. Projected changes in thea Arctic regions have low confidence due to uncertainties associated with modelling multiple interacting
drivers and ecosystem responses.

Source: IPCC AR6 Figure SPM. 3 (c), 2023
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Risks, projected adverse impacts and related
losses and damages due to climate change
escalate with further warming.

Land and ocean carbon sinks are projected to be
less effective at slowing the accumulation of COz2
in the atmosphere.

For a given warming level, many climate—related
risks are higher than assessed in AR5 and long—
term impacts are higher than currently observed.

Climatic and non—climatic risks will increasingly
interact, creating compound and cascading risks
that are more complex and difficult to manage.
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Likelihood and Risks of Unavoidable,
Irreversible or Abrupt Changes

Some future changes are unavoidable
and/or irreversible but can be limited by
deep, rapid and sustained global

emissions reduction.

The likelihood of abrupt and/or

irreversible changes such as species
loss in forests, coral reefs and Arctic
regions increases with additional

warming.

Similarly, the probability of low-likelihood
outcomes associated with potentially
very large adverse impacts increases

with additional warming.
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Adaptation Options and their Limits
iIn a Warmer World

Adaptation options, including most water
related options, will become constrained

and less effective with further Warming. Risks to coastal geographies increase with sea level rise and depend on responses

Global mean sea level rise relative to 1900 @ ® @ ® @ ® @ ® A
With more warming, losses and o oot o e i wo e
damages, concentrated among 75 ?ﬁi:féﬂﬁigf;ié‘zil';%;‘e‘scej/ :z%rmediate 75 ©
vulnerable populations, will increase and 50 verylow 50 e
additional human and natural systems 25 s %Tsuempmemm
will reach adaptation limits. 0 paselie

Urban Arctic Large tropical Resource-rich
1950 2000 2050 2100 atoll islands communities agricultural coastal cities
deltas

Maladaptation can be avoided by careful
long—term planning and implementation.

.
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Carbon Budgets
and Net Zero
Emissions

Limiting human—caused global warming requires
net zero CO2 emissions.

Whether warming can be limited to 1.5°C or 2°C
depends largely on cumulative carbon emissions
until the time of reaching net—zero CO2 and the
level of GHG reductions this decade.

Post 2019 carbon budgets are 500 GtCO2 for 1.5°C
(50%) and 1150 Gt COg for 2°C (67%).

Projected CO2 emissions from existing fossil fuel
infrastructure without additional abatement
exceed the remaining carbon budget for 1.5°C.
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® Gigatons of CO,-equivalent emissions (GtCO,-eq/yr)
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Mitigation Pathways

Modelled pathways consistent with the Paris
Agreement goal to limit global warming fall into two
categories:
* Those that limit warming to 1.5°C (>50%) with
no or limited overshoot, and
 Those that limit warming to 2°C (>67%).

All global modelled pathways in these categories
involve rapid, deep and usually immediate GHG
emissions reductions in all sectors during this
decade.

Global net zero CO2 emissions are reached for
these pathway categories, in the early 2050s and
around the early 2070s, respectively.
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Net zero CO, will be reached
before net zero GHG emissions
2°C | CO,; GHG
GHG |
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Source: IPCC AR6 Figure SPM. 5 (d), 2023
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Overshoot:
Exceeding a Warming

Level and Returning

If warming exceeds a specified level, such as 1.5°C, it
could gradually be reduced again by achieving and
sustaining net negative global CO2 emissions.

Net negative CO2 emissions would require more carbon
dioxide removal (COR) deployment compared to pathways
without overshoot.

Greater deployment of CDR raises feasibility and
sustainability concerns.

Overshoot entails risks and adverse impacts, some
irreversible, for human and natural systems, that grow with
the magnitude and duration of overshoot.
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C. Responses in the Near Term




Urgency of Near—Term

Integrated Climate Action

Carbon budgets and emissions

&® Cumulative CO, emissions (GtCO,) historical | since 2020 |
< > |

1000 2000

Historical emissions 1850-2019

Remaining 1.5°C (>50% chance)
carbon budgets
2°C (83% chance)

2°C (>67% chance)

2020-2030 CO, emissions
assuming constant at 2019 level

Lifetime emissions from fossil fuel Existing
infrastructure without additional abatement,

if historical operating patterns are maintained Existing and

planned
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Carbon budgets

this line indicates
maximum emissions
to stay within 2°C
of warming (with

Source: IPCC ARG Figure 3.5 (a), 2023

Climate change is a threat to human well-being
and planetary health.

The window of opportunity to secure a liveable and
sustainable future for all is closing rapidly.

The choices and actions implemented in this
decade will have impacts now and for thousands
of years.

Climate resilient development integrates adaptation
and mitigation to advance sustainable development

for all. .
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There are multiple opportunities for scaling up climate action

Feasibility of climate responses and adaptation, and potential of mitigation options in the near-term
options costing 100 USD tC0,-eq or
ﬁ less could redice global emissions b

o
£, =
Climate responses and TEE\: g g . ) ) at least half of the 2019 level by 2030
1 ada tatEJn options 5=¢& - Mitigation options  potential contribution to
P P! 580 SEE net emission reduction, 2030 & GtCOr-eqlyr
a5 &3E 0 | 2 3 4 5
E ‘ Solar
£} liability ¢ Wind
Energy reliability (e.g.
() : diversification, access, st;‘{ailits) u n Reduce methane from coal, oil and gas
g Resilient power systems n n Bioelectricity (includes BECCS)
i Improve water use efficiency - . Geothermal and hydropO\INer
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

Reduce conversion of natural ecosystems

Ambitious action in this decade would vield
numerous benefits.

Carbon sequestration in agriculture
Ecosystem restoration,

n afforestation, reforestation

Agroforestry

a
o
o
e,
o
w
=
<
H
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=
<
3

Shift to sustainable healthy diets
Sustainable aquaculture and fisheries

E
[~ |
Ea
=l
=
Forest-based adaptation u
[ |
E
[ - |
=
Ea

Improved sustainable forest management

Reduce methane and N,0 in agriculture

Ambitious near—term action would reduce

Integrated coastal zone management . R ol oo e

Coastal defence and hardening

projected losses and damages for humans and
natural ecosystems and deliver many co—
benefits.

. Efficient buildings
Sustainable urban water management Fuel efficlent vehiclas
Electric vehicles

= Efficient lighting, appliances

Sustainable land use and urban planning

Green infrastructure and

d and equipment
ecosystem services

Public transport and bicycling
Biofuels for transport

Efficient shipping and aviation
Avoid demand for energy services
Onsite renewables

SETTLEMENTS AND
INFRASTRUCTURE

Enhanced health services
(e.g. WASH, nutrition and diets)

Delayed action would reduce feasible adaptation
options, increase losses and damages, and

S

8 E Risk spreading and sharing E Fuel switching
i i k f t d d t % g Social safety nets ; Reduce emission of fluorinated gas
ral Se rIS S O S ran e asse S o S § Climate services, including 2 Energy efficiency
:: a Early Warning Systems < Material efficiency
>z Disaster risk management = Redlice methana from
5 Human migration g Was}elwistewater
. . . . o Construction materials substitution
Near—term actions involve higher investments E i s E e
o ey . . . Livelihood diversification utilisg?ilg):r(‘ccgﬂglgs d‘l\'citchs
initially but yield savings in the longer term. _ _ .. sl ST |
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)
I High M Medium [0 Low oo High  ee Medium o Low [ 0-20 (USD per tCO-eq) I 100-200 (USD per tCOz-eq)
[ Insufficient evidence - 20-50 (USD per tCOx-eq) - Cost not allocated due to high

variability or lack of data

Source: IPCC AR6 Figure SPM. 7 (a), 2023
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Mitigation and Adaptation
Options across Systems

Sectoral emissions in pathways that limit warming to 1.5°C

Rapid, ambitious and extensive transitions are
needed in all sectors and systems to achieve net
Zero emissions.

pathways for
2°C reach net zero
somewhat later

Feasible, effective, and low—cost options for
mitigation and adaptation are already available,
with differences across systems and regions.

& Non-CO,emissions

Transport, industry
and buildings

® Percentage reduction in CO; emissions relative to 2015

Options costing <USD100/tCO2e could reduce
2019 global emissions by at least half by 2030.

N Energy supply
' (including electricity)

includes

The pace of the transitions will differ across " s rtorg > pas® 1 oy
sectors and regions.

Source: IPCC AR6 Figure 4.1 (a), 2023
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SDGs
&
i

Synergies and
Trade—0Offs with
Sustainable
Development

Accelerated and equitable action in mitigating
and adapting to climate change impacts is
critical to sustainable development.

Mitigation and adaptation actions have more
synergies than trade—offs with Sustainable
Development Goals.

Synergies and trade—offs depend on context
and scale of implementation.

Sixth Assessment Report | Synthesis Report

Near-term adaptation and mitigation actions have more synergies
than trade-offs with Sustainable Development Goals (SDGs)

Synergies and trade-offs depend on context and scale
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Equity and Inclusion

Prioritising equity, climate justice, social justice,
inclusion and just transition processes can
enable adaptation and ambitious mitigation
actions.

Adaptation outcomes are enhanced by
increased support to regions and people with
the highest vulnerability to climatic hazards.

Integrating climate adaptation into social
protection programs improves resilience.

Options that reduce emission—intensive
consumption can enhance societal well-being.

Extreme poverty can be eradicated without
significant emissions growth.

Sixth Assessment Report | Synthesis Report

Conditions that enable
individual and collective actions

 Inclusive governance
 Diverse knowledges and values
* Finance and innovation

 Integration across sectors
and time scales

© Ecosystem stewardship

* Synergies between climate
and development actions

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

Governments
s,
0880,

Civil = private
society sector

Conditions that constrain
individual and collective actions

* Poverty, inequity and injustice

* Economic, institutional, social
and capacity barriers

 Siloed responses

o Lack of finance, and barriers
to finance and technology
 Tradeoffs with SDGs

Multiple interacting choices and actions can shift
development pathways towards sustainability

Climate Resilient Development

Sl Outcomes characterising
. Ml development pathways
.

Sustainable Development
Goal (SDG) achievement

Early action and enabling

conditions create future

opportunities for climate

resilient development \/ /
\ Equity and justice

SDG achievement

\

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

Past

conditions &beyond lllustrative ‘shock’ that
™= disrupts development
IPCC ARG

Source: IPCC AR6 Figure SPM. 6, 2023
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Governance
and Policies

Implied by policies
implemented by the end
of 2020 (GtCO,-eq/yr)

Medlan prOJected global emissions
(min—max)* 57 [52-60]

Implementation gap between
implemented policies and NDCs

(median)

Emissions gap between NDCs and
pathways that limit warming to
2°C (>67%) with immediate action

Emissions gap between NDCs and
pathways that limit warming to
1.5°C (>50%) with no or limited
overshoot with immediate action

*Emissions projections for 2030 and gross differences in emissions are based on emissions of 52-56 GtCO:-eq/yr in 2019 as assumed in underlying model studies. (medum confidence)
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Implied by Nationally Determined Contributions
(NDCs) announced prior to COP26

Including conditional
elements (GtCOz-eq/yr)

Unconditional
elements (GtCOz-eqfyr)
53 [50-57] 50 [47-55]

4 7

19-26 16-23

Source: IPCC AR6 Table 2.2, 2023

Effective national, sub—national and
municipal government institutions are
crucial for effective climate action.

Clear goals and inclusive governance
processes facilitate effective climate action.

Vulnerabilities and climate risks can be
reduced through carefully designed laws,
policies and participatory processes.

Regulatory and economic instruments
could achieve deep emissions reductions if
applied widely and made more stringent.
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Higher mitigation investment flows required for Fi n an Ce ) Te C h n O | O gy

all sectors and regions to limit global warming

W 2nd International

O Actual yearly flows compared to average annual needs

0 500 1000 1500 2000 7500 3000 ff"“"' . .
ower pper
By sector range | range
- dall Cooperation
Transport - X7 xl
lectrici L R X2 x5
i;:zll?re, forestry and other land use | — x10 x31 . . . 5
' Finance, technology and international cooperation
B e of econom oy o o
o o o W | = are critical enablers for accelerated climate action.
Developed countries X3 5
o L, 2 | u To achieve climate goals both adaptation and
Nt E ; o | = mitigation finance need to increase many-—fold.
urope ) X X
Southern Asia ' 3 X7 x4
L e - Sufficient global capital exists but barriers inhibit
ikt il T e deployment of capital to climate action.
South-East Asia and Pacific . %6 x12
Middle East — x14 x28 | t d d d d t f
! e L o i AL ol nnovation and widespread adoption o
oy et |ty A g s et e e b climate—friendly technologies needs to be accelerated.
B 2018 mitigation flows to average yearly mitigation investment needs.
I 2019 I /verage flows Glnpaily, current mitigation financial flows are a factor of three . . . . . .
00 Al migation iesmene 10 ek the verage el it 2050 Enhancing international cooperation is possible

through multiple channels.
Source: IPCC AR6 Figure 4.6, 2023
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https://www.ipcc.ch/report/ar6/syr
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