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Publication of the 6th IPCC Cycle Reports

WG | - Ared alert for humanity.
WG Il - An atlas of human suffering.

WG Il - A litany of broken climate
promises.

The jury has reached a verdict. Anditis
damning. |

t's a file of shame.
We are on the fast track to climate disaster.
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What's new?
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Updated assessment of global mitigation progress and commitments.

* The report assesses the evolution of emission reduction and mitigation
efforts (accepted for publication until October 11, 2021).

« Although policies and actions are assessed over the longer term than
major commitments.

« Assessment of the impact of national climate commitments against long-
term emissions targets.
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What's new?

New chapter on the social aspects of mitigation.
The "demand side": what drives consumption and greenhouse gas emissions.

It links to the sectoral chapters of the report, which explore the "supply side" of
climate change, i.e., what produces emissions.

Mitigation and sustainable development.
Climate change mitigation in the context of sustainable development,

Assessment of risks and co-benefits.




Sixth Assessment Report ip C C ) @)

WORKING GROUP Il — MITIGATION OF CLIMATE CHANGE
What's new?

Cross-sectoral mitigation opportunities.

The report explores mitigation options that span several sectors, including
carbon dioxide removal techniques.

New chapter on innovation, technology development and transfer.

Describes how a well-established innovation system at the national level,
guided by well-designed policies, can contribute to:

mitigation, adaptation and the achievement of sustainable development goals,
while avoiding unintended consequences.
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What's new?

Linkages and trade-offs between mitigation and adaptation.

The report highlights synergies and trade-offs between climate change
mitigation and adaptation, making links to the WGIII report on adaptation
(published in February 2022).

New scenarios exploring the possibility of further reduction of GHG emissions
in 2030 and 2040 to reduce the likelihnood of temporarily exceeding warming
limits.

$

Leading to less reliance on negative net CO, emissions by reversing
warming in the second half of the century.




[Matt Bridgestock. Director and Architect at John Gilbert Architects]

IDCG we

2010-2019

Average annual greenhouse
gas emissions at highest
levels in human history

However, the growth rate
between 2010 and 2019 was
lower than that recorded
between 2000 and 20009.
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Emissions have grown in most regions but are distributed unevenly, both in the present day and
cumulatively since 1850.

a. Global net anthropogenic GHG emissions by region (1990-2019)
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b. Historical cumulative net anthropogenic CO; emissions
per region (1850-2019)

Worth America I 23%
Europe 16%
Eastern Asia

Latin America and Caribbean

Eastern Europe and West-Central Asia
South-East Asia and Pacific
Africa

B Al GHG emissions
B Fossil fuel and industry

Australia, Japan and New Zealand {CO:FFI)

Southern Asia I Met CO; from land
use, land use

Middle East change, forestry
{CO;LULUCF)

International shipping and aviation
Other GHG emissions

0 200 400 600

C0O; emissions (GtCO;)

¢. Net anthropogenic GHG emissions per capita
and for total population, per region (2019)

MNorth America

Australia, Japan and New Zealand

20 Eastern Europe and West-Central Asia

Middle East
15 Eastern Asia
Latin America and Caribbean
Europe
10 South-East Asia and Pacific

. Africa
Southern

Asia
I

(¥ ]

GHG emissions (tC0O:-eq per capita)

8000

4000
Population (millions)

0 2000




Sixth Assessment Report

WORKING GROUP Il — MITIGATION OF CLIMATE CHANGE

PCC

P
&

if
S

d. Regional indicators (2019) and regional production vs consumption accounting (2018)
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The message is clear:

Unless there are immediate and deep emissions reductions across
all sectors and regions , 1.5°C is beyond reach.

AR6 WGIII, SPM
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In the meantime,

Models show that it is theoretically possible to limit warming to
1.5 °C.

But...

the current scale, scope and pace of the global action pledged
for 2030 is not sufficient.

We are not on track!

AR6 WGIII, SPM
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Limiting warming to 1.5 °C

o Global GHG emissions peak before
2025, reduced by 43% by 2030.

e Methane reduced by 34% by 2030

Limiting warming to around 2°C

o Global GHG emissions peak before
2025, reduced by 27% by 2030.

Current emission commitments are
not sufficient to avoid a substantial
increase of 1.5°C in global average
temperature above pre-industrial
levels by 2100.

(based on IPCC-assessed scenarios)
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Modelled mitigation pathways that limit warming to 1.5°C, and 2°C, involve deep, rapid and
sustained emissions reductions.

a. Net global GHG emissions b. Net global CO; emissions
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Overshoot:

a temporary, not permanent, increase in global average temperature above
1.5°C compared to pre-industrial levels.

In this context, 1.5 °C should be considered a long-term goal.
This means that 1.5 °C can be exceeded for several decades.

But...
This does not necessarily mean that 1.5°C has been exceeded

definitively and permanently.

AR6 WGIII, SPM



Projected changes in extremes are larger in frequency and intensity with
every additional increment of global warming

Hot temperature extremes over land
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* The report shows that a return to 1.5°C by the end of
the century is possible (although extremely difficult).

How much can we exceed and still get back to 1.5°C?
* In fact, only a sharp acceleration of global emissions

reductions after 2030 would give us a good chance of
staying below 2°C.
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e. Sectoral GHG emissions at the time of net-zero
C0; emissions (compared to modelled 2019 emissions)
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f. Contributions to reaching net zero GHG emissions
{for all scenarios reaching net-zero GHGs)
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Figure SPMLS: Illustrative Mitigation Emissions Pathways (IMPs) and net zero CO: and GHG
emissions strategies
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Increased evidence of climate action

8lallnll8e
Some countries have achieved a steady Zero emissions targets have been
decrease in emissions consistent with adopted by at least 826 cities and

limiting warming to 2°C. 103 regions



Demand and services

Energy Land use Industry Urban Buildings Transport




* Options exist to reduce GHG emissions by about .
half of the 2019 level by 2030 at a cost of less than cnma!ggng @ &
100 USD tcoz-eq. INTERGOVERNMENTAL PANEL ON wMmo UNEP

 The monetary benefits of some
options outweigh their costs.

Demand and services

Energy Land use Industry Urban Buildings Transport
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Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer

term compared to 2030,

Mitigation options

Potential contribution to net emission reduction (2030) GIC0:-eg yr”

0
I

2

4

Wind energy
Solar energy

Energy

Bioelectricity
Hydropower
Geothermal enargy

Nuclear energy
Carbon capture and storage (CC5)

Bioelectricity with CC5
Reduce CH, emission from coal mining

_ Reduce CH. emission from oil and gas

AFOLU

"~ Carbon sequestration in agricultura

Reduce CHy and M, emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

_ 5hift to balanced, sustainable healthy diets

Buildings

© Avoid demand for energy services

Efficient lighting, appliances and equipment
Mew Buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

_ Enhanced use of wood products

[ ]
iDCC e

Met lifetime cost of options:

B Costs are lawer than the reference
P 020 (USD tC0-eq ")

I 20-50 (USD tC05-eq)

I 50-100 (USD tCO;-eq”)

B 100200 (USD tC0-eq')

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

r + Uncertainty range applies to

the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty
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Transport

Industry

Other
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Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer

term compared to 2030.

Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-hikes

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

_ Biofusls

"~ Energy efficiency

Material efficency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H:l
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCL) and CC5
Cementitious material substitution

_ Reduction of non-CO; emissions

" Reduce emission of flucrinated gas

Reduce CH, emissions from solid waste

_ Reduce CH, emissions from wastewater

Met lifetime cost of options:

B Costs are lawer than the reference
P 0-20 (USD tC0;-eq")

I 20-50 {USD tC0;-eq)

I 50100 (USD tC0s-eq )

I 100-200 (USD tC0:-eq)

I 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

GIC0-eq yr!

Figure SPAL7: Overview of mitigation options and their estimated ranges of costs and potentials in 2030.
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Individual actions
alone are not enough
to address climate
change, but they can
accelerate action.

Changes in our
lifestyle and behavior
can reduce energy
demand and our
carbon footprint if the
infrastructure is
already in place to

a. Nutrition

15

w10
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i

35

0

T Food
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B Socin-cultural factors

Dietany shift (shifting to batanced,
sustainable heathy dets),
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W Infrastnsciure use

Choace anchitecture” and
infermation 1o guide dietary
cheices; financial incenthmes;
wasin management;
recycling infrastnscture

Endhuse techmalogy adopticn

Currerity estimates are nat
available [for lab-hased meat and
similar options — no qusantitative
literature siailable, overall potential
considered in socio-cuhural {actars)

encourage these
changes.

SR AFOLU

B Direct reduction of food
related emissions, excluding
reforestation of freed up land

Industry
Manufactured products

B Socip-cultural factors

Shift in demand towards
sustainable consumption,
such as intensive use

of komgeelived
repairable prochcts

M Infrastruciure wse

Metwarks established

far recycling, repurposing,
remanulaciuring and
reuse aof metaks, plastics
and glass; labelling low
Brmissions materials

ard products

Human sattlements

¥ T .
Land transport
Tiobility

Telewarking or
telecpmmuting: active
mizhility through
waking and opcling

Pubdlic trarspart; shared

mobility; Compact Cilies;

spatial planning

Enct-use technology adoption

Giraen procurement bo
aciess mateial-eficent
products and semvices;
acoess to energy-ricient
ared {0y neutral materiaks

Talal emissions 3050

Mean

Electric yehiclas;
shift ta more
efficient wehicles

EAi-STEPS

b. Manufactured products, mobility, shelter

Buildings
Shelter

Soclal practices resulting
in energy saing lifestyle
and behawvioural changes

Compect cilies;
ratinabsation of living
lloor space; anchitectural
dhsign; wrban planning
e, gpeen meal, ooal
rood, urban green
spates el

Energy efficiant
buikding emvlopes
and appliances;
shift to renewables

IP_Mlodhct

Total emissions 2050
B cocio-cultural factars
I irfrastructure use

End-use technaology
adaption

B Emissions that cannot be
avoided or reduced through
demand-side options are
assumed to be addressed
by supply-side options

Demand-side mitigation can be achieved through changes in socio-cultural factors, infrastructure
design and use, and end-use technology adoption by 2050.

c. Electricity: indicative impacts
of change in service demand

Electricity

W Additional electrification (+&0%)

Additional emissions fram Incnessed
elaciricity generation to enable the
end-use sectors’ substitution of elecinicity
for fossil fuels, a.g, wia heat pumps and
edacinic cars {Table SM5.3: 6.8]
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Land transpan Demand-side
FEasUres
B Huildings _?m”’

B Load management’ |

Aeduced emissions through demand-side
mitigation aptions (in end-use sectors
buikdings, incustry and Land transport)
whach has potential to reduce

elacinicity demand?

B 2dd. electrification
Industry
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e Buildings
B Lo2d management
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Demand potential can be partially tapped in the short term, making it an
important category for immediate action when energy prices are high.

There is enormous untapped potential in the short term:

changes in transportation, industry, buildings and food that will make it
easier for people to lead a low-carbon lifestyle while improving their
well-being.

Overall, socio-cultural factors supported by access to infrastructure and
adoption of technologies have the potential to enable GHG emission
reductions of 40-70%.
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Strengthening the
response

Financial flows remain beiow %he '

levels needed to meet mitigation Financial flows: 3-6x lower

targets in all sectors and regions. than levels needed by 2030 to
limit warming to below 1.5°C or
2°C

Scaling up mitigation finar\ce flows can ~ there is sufficient global
be supported by clear policy choices capital and liquidity to

and signals from governments and the close investment gaps
iInternational community.

- challenge of closing gaps is

widest for developing
countries
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Strengthening the response
Financial flows

Accelerating international financial cooperation is a key enabler of just
and low greenhouse gas emission transitions,

and can address inequalities in access to finance and costs and
vulnerability to climate change impacts.
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How to address climate change in a fair and equitable
manner?

« Explicit attention to equity is essential for policies that
address climate change to be effective and socially

acceptable.
* In turn, social equity strengthens the ability to reduce

emissions.

Global emissions are unequal
* Households with incomes in the top 10% contribute 36-

45% of GHG emissions,
* while households with incomes in the bottom 50%

contribute 13-15%.

Justice and

Equity




Sr'- 5
s it possuble to reach net Zero W|thout destroying
livelihoods? ¢ g



Sixth Assessment Report

WORKING GROUP lIl — MITIGATION OF CLIMATE CHANGE

Refers to:

* Processes and practices aimed at ensuring that no
person, worker, place, sector, country or region is left
behind as societies decarbonize,

Transition

« High-quality jobs in sufficient quantity in low-emission
sectors.

 Itimplies respect and dignity for vulnerable groups,
decent job creation, social protection, labor rights, equity
In energy access and use, and democratic consultation.
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The transformations needed to achieve net zero would
mean:

« shifting employment from high-carbon to low-carbon
sectors, on a global scale and

Transition

« even at the local level in carbon-intensive regions.

* While some jobs may be lost, a low-carbon response may
also create more durable jobs.







but can provide large-scale emissions
reductions and remove and store CO, at scale

Demand and services

Energy Land use Industry Urban Buildings Transport
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AFOLU mitigation - Between 2020 and 2050:

Economic mitigation potential of AFOLU
options - 8-14 GtCO2-eq yr-1. [«

o _ENO - *al i - Mitigation investment gaps are
30-50% of this potential is available at less widest for the AFOLU sector ir

than USD20/tC0O2-eq. relative terms and for developing
countries.

« Largest share of the economic AFOLU
mitigation measures in forests and other
natural ecosystems,

« followed by agriculture and demand-side
measures



Synergies of Mitigation and Adaptation - AFOLU

Diversification of Integration of Management Ecosystem
production production systems practices and conservation and
systems technologies restoration




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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Agriculture, Forestry and Other Land
Use is a unique sector

«  The world depends on land for providing food, timber and many
other ecosystem services — so there is competition for land for
climate mitigation

«  Competing demands have to be carefully managed.

- Land use decisions are often spread across a wide range of
landowners in diverse contexts.

« Importance of governance that emphasizes integrated land use
planning and management, framed by the Sustainable
Development Goals.




Large land transitions pose profound challenges
for sustainable development

Ecosystem services

Livelihoods

cover
Land use change

Sustainable Development

42
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Tenure security and SDGs

The need for strengthened tenure
security features prominently in the
Sustainable Development Goals
(SDGs).

SDG Indicator 1.4.2

Tenure security is partly a matter of
perception and experience as much as a
legal issue.

[ ]
WMo UNEP

SUSTAINABLE 8™,
DEVELOPMENT \J %’ ALS
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DECENT WORK AND INDUSTRY, INNOVATION 10 REDUCED
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES
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CONSUMPTION
AND PRODUCTION
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Tenure insecurity - Almost 1 billion
people fear eviction worldwide

Tenure Insecurity

Low 2% High 487%

https://www.prindex.net/data/



Sixth Assessment Report

WORKING GROUP Il — MITIGATION OF CLIMATE CHANGE

Men and women experience
different causes of tenure

insecurity
. b
- Women'’s tenure insecurity often e s e B B N
originates from within the home or L S Bl e Y
. , Photographe Redus | Hollandge Hoogte. / Arie
community. 2 Bt b

 Men are more likely to worry about
external threats like government
expropriation or land grabbing.

https://www.prindex.net/data/
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Realizing the potential of the sector

Knowledge, experience, and respect for the rights of
Indigenous Peoples and local communities are
crucial for land-based mitigation.

Globally, indigenous peoples account for only 5% of the
population, but they protect and care for:

~ 22% of the Earth's surface,
80% of the remaining biodiversity
90% of the planet's cultural diversity

They are also among the poorest and most socially
excluded in the world.




Sixth Assessment Report

WORKING GROUP Il — MITIGATION OF CLIMATE CHANGE

Latin America and Caribbean

Forests cover more than 80% of the area occupied by indigenous
peoples (330 million hectares) which points to their critical role for
forest governance.

ILIS

ages P

Land is more than a
commodity.

It is tied to cultural
heritage and identity.

It is key to the sense of
dignity and wellbeing.

Photo by gustavofrazao/ iStock / Getty Im
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Realizing the potential of the sector

For mitigation strategies in the land
sector, the consideration of rural poverty
and food insecurity is central.

Two-thirds of people who are hungry live
In rural areas.

Among around 570 million farms in the
world, more than 475 million are smaller
than 2 hectares.




Mitigation options in agriculture and forestry

Without ambitious climate action, sustainable development cannot be achieved.

Relation with Sustainable Development Goals

6 7 8 9 10 11 122 14 15 16 17

1.2 3 4 5

Carbon sequestration in agriculture’ o ]
Reduce CH4 and N2O emission in agriculture 5] [ o
Reduced conversion of forests and other ecosystems? - B— B Bl 3 B
Ecosystem restoration, reforestation, afforestation =l B = =
Improved sustainable forest management o+ & 2 A
Reduce food loss and food waste + [+
Shift to balanced, sustainable healthy diets o B+ HE B
Renewables supply? NN a A - -
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Just transition: Land, climate and biodiversity

Delivering decent work, social inclusion and the eradication of poverty in the shift to a net zero and climate-
resilient economy, as well as strengthening the conservation of land- and ocean-based biodiversity.

Strengthening human rights and labor
Ending deforestation standards

Delivering sustainable agriculture and food Making land tenure more inclusive

systems Advancing the rights of Indigenous
Scaling up nature climate solutions Peoples

Restoring land and ocean ecosystems Empowering women
Bringing social dialogue and
stakeholder engagement
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CO, emissions temporarily decreased by about 5.8% in
2020 compared to 2019 due to COVID-19 pandemic.

Emissions recovered globally by the end of 2020.
Lessons from

the Covid-19 However, there are important lessons:
pandemic

value of prospective risk management,

role of scientific assessment,

preparatory action, and the importance of
effective and efficient international institutions and
processes.
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Synthesis of observed and projected impacts to main sectors
in Central and South America

. CA e

Projections averaged across scenarios and 21st century
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Figure 1: Synthesis of observed and projected impacts, distinguished for different sectors and each subregion of Central and South Amernca.
Observed impacts refer to a time-penod of the last several decades. Projected impacts represent a synthesis across several emission and wamsging
scenarios, indicative of a time-penod from mid- to end of the 21st century. {Figure 1210}



(a) Observed impacts of climate change on ecosystems

Changes in Species Changes in timing
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Figure 1: Observed global and regional impacts on ecosystems atinbuted to climate change. (a) Cimate change has already altered terrestrial,
freshwater and ocean ecosystems at global scale, with multiple impacts evident at regional and local scales where there is sufficient literature to make

an assessment. Impacis are evident on ecosystem structure, species geographic ranges and timing of seasonal life cycles (phenology) (for methodology
and detailed references to chapters and cross-chapter papers see SMT5.1 and SMTS5.1.1). {Figure TS.3, panel (a)}
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\0) Observed impacts of climate change on human systems
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