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|. How is the climate changing?
Il. How is the changing climate impacting humans?
lll. Why is the climate changing?

IV. What are effects on sustainable development?
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The objective of this module is to provide the participants with an introduction to key issues related to

climate change mitigation including:
* The current state of climate change science

* Impacts of climate change on human development, including the link to adaptation activities and

sustainable development
» Key sources, sinks, and sectors of greenhouse gas (GHG) emissions

Expectation: Participants will have a broad but sound understanding of key issues related to climate change,
motivating participants on the rationale and urgency of global Green House Gas (GHG) mitigation, the

benefits of mitigation actions, and how these might fit with other national priorities.
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The information basis:
The Intergovernmental Panel on Climate Change (IPCC)
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The IPCC is the leading source of scientific
consensus and understanding on climate
change:

IPCC Plenary IPCC Secretariat

* 195 member governments

e Hundreds of authors from across the
globe

* Thousands of expert reviewers

* Based on thousands of peer-reviewed
articles in scientific journals and
technical publications

IPCC Bureau

Executive Committee

Working Group | Working Group Il Working Group Il Task Force
on
The Physical Impacts, Mitigation National
Science Basis Adaptation, of Greenhouse
and Climate Change Gas
Vulnerability Inventories

TSU TSU TSU

Authors, Contributors, Reviewers



The information basis: IPCC Reports

The IPCC prepares comprehensive Assessment Reports about the
state of scientific, technical and socio-economic knowledge on
climate change, its impacts and future risks, and options for reducing
the rate at which climate change is taking place.

It also produces Special Reports on topics agreed to by its member
governments, as well as Methodology Reports that provide
guidelines for the preparation of greenhouse gas inventories.

Through its assessments, the IPCC determines the state of knowledge
on climate change. It identifies where there is agreement in the
scientific community on topics related to climate change, and where
further research is needed.

The reports are drafted and reviewed in several stages, thus
guaranteeing objectivity and transparency. The latest assessment
report is....
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The Nobel Peace Prize
2007

IPCC

INTERGOVERNMENTAL
PANEL ON
CLIMATE CHANGE

Photo: Ken Opprann

Albert Arnold (Al)
Change (IPCC) Gore Jr.

Intergovernmental
Panel on Climate

Prize share: 1/2 Fries shorec V2

The Nobel Peace Prize 2007 was awarded jointly to
Intergovernmental Panel on Climate Change (IPCC) and Albert
Arnold (Al) Gore jr. “for their efforts to build up and disseminate
greater knowledge about man-made climate change, and to lay the
foundations for the measures that are needed to counteract such
change”




The Sixth Assessment Report (ARG)

Joce

‘Climate Change 2021
The Physical Science Basis

Working group 1

The Physical Science Basis

September 2021

https://www.ipcc.ch/report/ar6/wgl/

L

Climate Change 2022
Impaets, Adaptation and Vulnerability

Working group 2

Impacts, Adaptation and Vulnerability

February 2022

https://www.ipcc.ch/report/ar6/wg2/
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Climate Change 2022
Mitigation of Climate Change

Working group 3

Mitigation of Climate Change

April 2022

https://www.ipcc.ch/report/ar6/wg3/



https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg1/
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https://interactive-atlas.ipcc.ch/
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg1/resources/factsheets
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®» Recent changes in the climate are widespread, rapid,
and intensifying, and unprecedented in thousands of
years.

Climate Change 2021: The Physical Science Basis - Full video

® Unless there are immediate, rapid, and large-scale
reductions in greenhouse gas emissions, limiting
warming to 1.5°C will be beyond reach.

® It is indisputable that human activities are causing
climate change, making extreme climate events,
including heat waves, heavy rainfall, and droughts,
more frequent and severe.

The scales and rates of recent changes

®» There’s no going back from some changes in the are unprecedented over thousands of years.
climate system. However, some changes could be
slowed and others could be stopped by Iimiting Watch the video on: https://www.youtube.com/watch?v=e7xW1MfXjLA

warming.


https://www.youtube.com/watch?v=e7xW1MfXjLA
https://www.youtube.com/watch?v=e7xW1MfXjLA
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Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
OC OC
| e o The analysis clearl
Warming is unprecedented y y
in more than 2000 years .
i 15 15 shows that warming
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100,000 years
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Observed and simulated temperature change
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(a) Annual mean temperature change (°C)
at 1°C global warming

Observed change per 1°C global warming Simulated change at 1°C global warming
With
. ° ] . .
i senerallylarger over land than over the increasing
e o s warming,
simulated patterns are consistent. e f fe cts ge t
larger for all

regions, but

(b) Annual mean temperature change (°C) Across warming levels, land areas warm more than ocean areas, and the some will
s _ Arctic and Antarctica warm more than the tropics. .
relative to 1850-1900 experience
Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming more
pronounced
changes

0 051 15 2 25 3 35 4 455 55 6 65 7 -~

Change (°C) ———
Warmer
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Seaice, ocean acidification and sea level rise W& e

(b) September Arctic sea ice area
106 km?
10

SSP1-1.9
., SSP1-2.6
| 55P2-4.5
SSP3-7.0
SSP5-8.5
1950 2000 2015 2050 2100
(c) Global ocean surface pH (a measure of acidity)
8.2
T ——
SSP1-1.9
8.0 SSP1-2.6
7.9 ocean SSP2-4.5
7.8 acidification
SSP3-7.0
7.7
SSP5-8.5
7.6
1950 2000 2015 2050 2100
(d) Global mean sea level change relative to 1900
m
2
1.5 o L "
Low-likelihood, high-impact storyline,
including ice-sheet instability -
1 processes, under SSP5-8.5—> .-* EEas
. SSP3-7.0
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0.5 - SSP1-19
0
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The Arctic is projected to be practically ice-free near mid-century
under intermediate and high GHG emissions scenarios.

Oceans are projected to increasingly acidify, with detrimental
effects on sea life.

Sea level rise projections are highly uncertain but could see as
much as 1 meter under likely scenarios by 2100 and up to 3 meters
by 2300.
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Climate change effects on extremes &) cimote Change Secretariot

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

Previously rare events

Hot temperature extremes over land :
P will become more
10-year event 50-year event .
Frequency and increase in intensity of extreme temperature Frequency and increase in intensity of extreme temperature freq ue nt an d INcrease
event that occurred once in 10 years on average event that occurred once in 50 years on average . . .
in a climate without human influence in a climate without human influence N 1 nte ns |ty.
Future global warming levels Future global warming levels . .
Similar effects are
1850-1900 Present 1°C 1.5°C 2°C 4°C 1850-1900 Present 1°C 1.5°C 2°C 4°C
. 0 expected for heavy
g 9 T
> A >
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@ @ H
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[8) (O]
Z .
&  Once now likely  will likely — will likely — will likely 4 Once now likely  will likely — will likely — will likely eco | OglCa | drou g htS * .
8, occurs occur occur occur o occurs occur occur occur
bl 2.8 times 4.1 times 5.6 times 9.4 times | 4.8 times 8.6times  13.9 times 39.2 times
& (1.8-3.2) (2.8-4.7) (3.8-6.0) (8.3-9.6) o (2.3-6.4) (4.3-10.7) (6.9-16.6) (27.0-41.4)
% +6°C 8 +6°C
g +5C g +5C *In drying areas
2 +4°C 2 +4C
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E 42 H £l s2c H
z +1°C H z +1°C H
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HOW DOES CLIMATE

CHANGE IMPACT LIFE
AND PROCESSES ON
EARTH?
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Climate Change 2022: Impacts, Adaptation & Vulnerability - Full video

®» Human-induced climate change, including more frequent and intense
extreme events, has caused widespread adverse impacts and related
losses and damages to nature and people, beyond natural climate
variability.

= Across sectors and regions the most vulnerable people and systems are
observed to be disproportionately affected.

% Global warming, reaching 1.5°C in the near-term, would cause
unavoidable increases in multiple climate hazards and present multiple

risks to ecosystems and humans. Watch the video on:
https://www.youtube.com/watch?v=SDRxfuEvqGg

®» Beyond 2040 and depending on the level of global warming, climate
change will lead to numerous risks to natural and human systems.

®» Climate change impacts and risks are becoming increasingly complex
and more difficult to manage.


https://www.youtube.com/watch?v=SDRxfuEvqGg
https://www.youtube.com/watch?v=SDRxfuEvqGg
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From climate impacts to human systems

+ Availability of + Decreasing + Increasein » Damage from + Migration from
1 clean drinking fisheries yields vector-born extreme events affected areas
Q€ .
E - water « Decreasing diseases (floods, storm « Disruption of
s « Availability of livestock yields « Increase in heat- surges) economic activity
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kS armljng ea agriculture diseases level rise livelihoods, esp.
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The ‘Reasons for Concern’ (RFC) framework shows S ) e o etoria
high risk areas even at 1.5°C and 2 °C warming —

(a) Global surface temperature change (b) Reasons for Concern (RFC)
Increase relative to the period 1850-1900 Impact and risk assessments assuming low to no adaptation
°C
5 Risk/impact

Projections for different scenarios

- Very high

SSP1-1.9 - High
4 SSP1-2.6 (shade representing very likely range) Moderate
55P2-4.5 Undetectable
SSP3-7.0 (shade representing very likely range)
3 S5P5-8.5 | ¢ ‘ Transition range
. Confidence level
assigned to
N transition
2 S ° e range e
. e e o o o
15 : Low —Very high
: : .
: i . Historical average
s . . temperature increase
3 : y ¢ in 2011-2020 was
H ° 1.09°C (dashed line)
0 range 0.95-1.20°C
1950 5000 2050 2100 RFC1 RFC2 RFC3 RFC4 RFC5

Unique and Extreme Distribution Global Large scale
threatened weather of impacts aggregate singular
systems  events impacts  events
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(c) Impacts and risks to terrestrial >°C (d) Impacts and risks  5°C
_and freshwater ecosystems to ocean ecosystems . :
(@)
< 4
2 : . : g :
% : ° (] (]
5 3 e L]
() . . .
E ’ ; : The risk analysis shows that
= [ °
g 2 H 3 ¢ : '
.. ) i ) ) . even current levels of
9] ° ° L ° ° °
v} . ° $ T ° « . o
£ § . : : : - 8 : warming (1.09°C, dashed
= H . le® . .
S 0 line) already pose medium
© Biodliversity StLucture Treei_ Wildfire C?rbon Warm V\Ilater fKelp Sea%rass Epipelagic Rhocky Salﬁ
0SS change morta Ity Increase 0SS corals orests meadows shores marshes . .
risk in many areas.
(e) Climate sensitive health outcomes under three adaptation scenarios
Heat-related morbidity - ) Dengue and other diseases carried
4 and mortality Ozone-related mortality Malaria by species of Aedes mosquitoes ¢ anario narratives

w

plnning moderte on the level of adaptation,
investment in health systems

broactive adaptation but also already exist at

Proactive adaptive

management; higher current levels of warming.

Limited  Incomplete Proactive  Limited Incomplete Proactive  Limited Incomplete Proactive  Limited Incomplete Proactive  investment in health systems
adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation

1.5

—_

Limited adaptation:
Failure to proactively adapt;
. | . s low investment in health .
’ ’ . systems Health risks largely depend
o - Incomplete adaptation:
[
: . ’
] H

Global surface temperature change (°C)
N

* Mortality projections include demographic trends but do not include future efforts to improve air quality that reduce ozone concentrations.
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Effects of extreme event changes on extinction risk Q=2 Climaie thange secretariot

Frequency and duration of extreme events increases with increasing mean warming Increasing frequency and
— — e -

Py | | | | intensity will impact the
@ O O O ability of systems to recover
Extinction Extremes o | and develop adaptation

0 O o strategies.
@
£2 Recovery Time: i
£ 5 |Ml Survivable Extremes | O @ e ® 6—0 0 Dccreasig This can, amongst otcher
es @ effects, lead to species
Eg Duration: -
== Healthy Environment
5 ©
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The IPCC risk assessment framing

N

Risk provides a framework for understanding the increasingly severe,
interconnected and often irreversible impacts of climate change on

ecosystems, biodiversity, and human systems. aggregate

bi-directional l J r uni-directional
The risk of climate change impacts can be usefully understood as
resulting from dynamic interactions among climate-related hazards,
the exposure and vulnerability of affected human and ecological
systems, and also responses.

New: The risks of climate change responses include the possibility of
responses not achieving their intended objectives or having trade-oft
or adverse side effects for other societal objectives. This includes
responses in the form of adaptation as well as mitigation measures.
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Major drought events
worldwide have had
substantial societal and
ecological impacts, including:

* reduced crop yields,

e shortages of drinking
water,

e wildfires causing deaths of
people, very large
numbers of animals and
impacting the habitats of

Risk _ threatened species, and

Index . )
Low  Moderate  High  Very high  widespread economic
(<0.25) (0.25-0.5) (0.5-0.75) (0.75-1.0) 0sses.
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Observed global and regional impacts on human
systems attributed to climate change

o~

Impacts on Impacts on Impacts on
water scarcity and food production health and wellbeing cities, settlements and infrastructure
Animaland  Fisheries Inland Flood/storm Damages
Agriculture/  livestock  yields and Heat, flooding and  induced Damages to key Confidence
Human  yaier crop health and aguaculture  Infectious  malnutrition Mental associated  damages in to economic in attribution
systems scarcity production  productivity ~production  diseases and other health  Displacement damages coastal areas infrastructure  sectors

to climate change
@ High or very high
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Developing countries are the most vulnerable WS/ ) dimate Chonge Secretoriot

Adverse impacts of climate change, development deficits and inequality
exacerbate each other. Existing vulnerabilities and inequalities intensify with
adverse impacts of climate change.

MITIGATION & ADAPTATION

High impacts on livelihoods GOVERNANCE

in developing countries:

* Large share of the
economy is in climate CLIMATE HAZARDS
sensitive sectors

* Some areas are prone to
natural disasters

ADAPTATION Low adaptive capacity:
& MITIGATION * Limited financial,
institutional,
\) technological capacity
* Limited access to

CLIMATE JUSTICE knowledge
& GOVERNANCE

VULNERABILITY

- ) SOCIO-ECONOMIC
Observed livelihood impacts DEVELOPMENT

are concentrated in South
Asia, Africa, Central America
and in SIDS.

Age, gender, socio-economic class, ethnicity and race are also recognised as
important to the vulnerability of individuals, within developing countries, but also
in developed countries.



Overview of geographic distribution of vulnerability

North America %

200

5‘

SmaII |slands

Small islands

0%,

%, Small islands

« 0000
% “ Central &
%; South America
090
Africa
‘) 0) @) @) Australasia
- ®P
Pie charts
The size of the pie charts show average mortality per hazard event per region between 2010 and 2020.
I Flood Storm B Drought [ Heat Wild Fires  The slices of pie charts show the distribution of deaths from a particular hazard.

United Nations
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Observed human vulnerability
shows that global hotspots are not
just single countries, but often
emerge within regional clusters,
particularly in Africa, but also in
Asia and Central America

Relative vulnerability
@ Very high

@ High

@ Medium

@ Low

© Very low

Population density

B g

Low
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Key findings: Vulnerability
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< Approximately 3.3 to 3.6 billion people live in contexts that are
highly vulnerable to climate change.

< Global hotspots of high human vulnerability are found
particularly in West-, Central- and East Africa, South Asia, Central
and South America, Small Island Developing States and the
Arctic.

< Between 2010-2020, human mortality from floods, droughts and
storms was 15 times higher in highly vulnerable regions,
compared to regions with very low vulnerability.

<  Particularly the urban and rural landless poor face difficulties
rebuilding assets following one-off disasters or a series of shocks
caused by extreme climate and weather events.
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Water availability & flooding

A

By 2050, up to 921 million additional
people in Africa could be exposed to
climate change-related water stress

Mozambique: 254,750 affected people,

more than 45,000 houses destroyed
through cyclones in 2019, more than
132,000 internally displaced
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In 2012, a drought was responsible for
reducing up to 99% of the corn
production in Pernambuco state, Brazil

In Africa, agricultural productivity
growth has been reduced by 34%

since 1961 due to climate change | | Global dryland area is projected to
expand by around 10% by 2100
compared to 1961-1990
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Climate change is driven by human activity

N

(b) Change in global surface temperature (annual average) as observed and

simulated using human & natural and only natural factors (both 1850-2020) Human IndUCEd faCtors lnﬂuenCIng CIImate Change

°C Increases in the atmospheric concentrations of:
2.0

* Greenhouse gases (GHG): The greenhouse gases trap infrared
1.5 radiation near the surface, warming the climate.

observed
| simulated * Aerosols: on average cool the climate by increasing the reflection of
natural sunlight.

Emissions stem from burning fossil fuels, land use and other sources.

simulated
natural only

(solar & Natural factors influencing our climate

volcanic)

* Solar activity: variations in the sun’s activity, which alter the amount
of incoming energy from the sun.

-0.5

| | . L .
1550 000 1000 000 2020 * Large volcanic eruptions: increase the number of small particles
(aerosols) in the upper atmosphere.

* Orbital changes: operate on very long time scales.

However, they cannot explain the observed temperature increase.
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Estimating GHG emissions
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* Because of its influence on our climate, understanding the level and structure of GHG emissions is
important to enable robust and effective mitigation measures.

* National GHG inventories are a core element of UNFCCC reporting and rely on methodologies developed
by the IPCC.

Relevant for reporting under the Paris Agreement
(Enhanced Transparency Framework) for all Parties

Relevant for non- Relevant for Annex |
Annex | reporting reporting under the
under the Convention Convention

Revised 1996 IPCC 2006 IPCC Guidelines 2019 Refinement to

Guidelines for for National the 2006 IPCC
National Greenhouse Greenhouse Gas Guidelines for
Gas Inventories Inventories National Greenhouse

Gas Inventories




GHGs and global warming potentials (IPCC)
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Global warming potentials are used to enable the analysis of the contribution of different greenhouse gases

to global warming.

They represent the combined effect of the differing times greenhouse gases remain in the atmosphere and
their relative effectiveness in absorbing outgoing infrared radiation in comparison to the properties of CO,.

Greenhouse Gas GWP-100 AR2 GWP AR4 GWP AR5 GWP AR6

Carbon Dioxide (CO,) 1 1 1 1

Methane (CH,) 21 25 28 27 (biogenic & fossil combustion)
30 (fossil) 29.9 (fugitive & process)

Nitrous Oxide (N,O) 310 298 265 273

“F-gases” Hydrofluorocarbons (HFCs), 140 - 23,900 92 -22,800 4-23,500 164 — 25,184

Perfluorocarbons (PFCs), Sulphur Hexafluoride
(SF¢)




GHGs: Sources and sinks

Individual gases occur in some sectors or through some activities
more frequently than in others.

The table below provides an overview of where gases are most
commonly emitted (sources) or removed (sinks).

Greenhouse Gas

Principal sources and sinks

Carbon Dioxide (CO,)

Methane (CH,)

Nitrous Oxide (N,O)

“F-gases” Hydrofluorocarbons
(HFCs), Perfluorocarbons (PFCs),
Sulphur Hexafluoride (SF)

Fossil fuel use, land use change
(oceans, terrestrial biosphere)

Fossil fuel mining/distribution,
livestock, rice agriculture, landfills

Agriculture and associated land use change

Industrial processes

United Nations
Climate Change Secretariat
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GHG emISSIOn development by gaS /2 Climate Change Secretariat

Global net anthropogenic emissions have continued to rise across all major groups of greenhouse gases.

a. Global net anthropogenic GHG emissions 1990-2019 ©

386Gt 426t 53Gt 596Gt 59 + 6.6 Gt B Fluorinated
% yr- % yr- 3% yr! 2% ases (F-gases
€0 +0.7% yr! +2.1% yr! . +1.3% yr b g (F-gases)
= 5% I Nitrous
> 50 oxide (N,0)
9
% 40 B Vethane (CHy)
2 . Net CO;from land
2 30
I use, land use
g , change, forestry
o 2 (CO,LULUCF)
o
10 B €0, from fossil
fuel and industry
0 (CO,FFI)

1990 2000 2010 2019 2019



Emissions by sector 2019

Industry, buildings
and transport make
up 44% of global GHG
emissions, or 66%
when the emissions
from electricity and
heat production are
reallocated as indirect
emissions.

Another important
sector is AFOLU,
which is a key sector
in some regions.

Direct emissions by sector (59 GtCO,-eq)

Agriculture, forestry and Industry
other land use (AFOLU) 22% 24%

Buildings | Transport
6% 15%

Direct+indirect emissions by sector (59 GtCO,eq)

United Nations

Climate Change Secretariat

Other energy Electricity+heat
10% 23%

Flectricty sheat by sector ——

- Energy systems 8.5%
— Industry 43.0%

- AFOLU 0.0%

— Transport 1.6%

- Buildings 46.9%

— Non-C0, (all buildings) — Inland shipping 0.3%
0.1% - Rail 0.4%

— Biomass burning
(CO,, CH,) 0.1%

— Non-residential 5.9% - Domestic aviation 0.7% - Synthetic fertiliser
— Residential 11% — Other (transport) 0.9% application (N,0) 0.75%
— International aviation — Manure management
1.1% (N:0, CH.) 0.7%

— International shipping - Rice cultivation (CH,) 1.7%
1.3% — Managed soils and pasture
— Road 10% (CO,, N,0) 2.5%
- Enteric fermentation (CH,) 5%
- LULUCF €O, 1%

: Indirect Indirect
Direct Indirect i Direct Direct Indirect Direct
L Il L IL Il ]
Buildings Transport Agriculture, forestry and Industry Other energy
16% 15% other land use (AFOLU) 22% 34% 12%

— Cement (process only) 2.6% — Petroleum

—Waste 3.9% refining 1.1%

— Chemicals 6.3% - Coal mining fugitive
— Metals 7.8% emissions 2.2%

— Other (industry) 13% — Oil and gas fugitive
emissions 4.4%
- Other {energy systems)

4.7%
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Emission trends by region

Global net anthropogenic GHG emissions by region 1990-2019

38Gt 42Gt 53Gt 59Gt

International shipping and aviation
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Global emissions have
increased by 55% between
1990 and 2019.

The share in global
emissions has increased
most significantly in Eastern
Asia - from 13% to 27%.
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Differences in per capita emissions and GHG profile
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* Per capita emissions in North America are more than GHG emissions in tonnes CO,e I Al GHG emissions
7 times higher than in Southern Asia, the region with per capita by region in 2019 ey, Ty
lowest per capita emissions of 2.6 tCO,e/person. B €0 o fand

North America change, forestry

, CO,LULUCF
Australia, Japan and New Zealand o :

* Inthree regions — LAC, SEA and Africa — net
emissions from LULUCF play a major role, while
emissions in other regions stem mainly from fossil

fuels and industry.

Other GHG emissions

20

Eastern Europe and West-Central Asia
Middle East

Eastern Asia

15
Latin America and Caribbean

* Only in North America and Europe the LULUCF sector
acts as a net sink, although uncertainties are high.

‘ Europe

10 South-East Asia and Pacific

. Africa
Southern

Asia

* Average global per capita net anthropogenic GHG
emissions increased from 7.7 to 7.8 tCO,e/person
between 1990 and 20109. 0

GHG emissions (tCO,-eq per capita)

0 2000 4000 6000 8000
Population (millions)



MODULE A4

WHAT ARE EFFECTS
ON SUSTAINABLE
DEVELOPMENT?
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A complex system of interactions Q@J United Nations

The impacts of climate change The severity of climate change
threaten the achievement of the impacts will depend on the global
Sustainable development goals effort to mitigate human induced
(SDGs) and the long-term drivers of climate change.
effectiveness of mitigation actions.

The level of development

: oy More or less progress on
influences the ability of . o . .

e . Sustainable mitigation will determine the
individuals and countries for

develop- need for adaptation.

mitigation and adaptation ment

Maladaptation can have negative Successful adaptation can reduce

effects on sustainable development. (n.ot < Uil e L e
climate change.

Mitigation, adaptation and sustainable development
efforts can provide synergies or pose trade-offs.
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Mitigation: limiting impacts is still possible
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* Projected global GHG emissions are projected to continue
growth under implemented policies (red line).

* Global emissions resulting from submitted NDCs are
projected to roughly return to 2015 levels by 2030. Limiting
warming below 2°C would require more rapid reductions
afterwards (purple line).

* More rapid reductions are possible with known technologies
and policies but would require rapid implementation.

Modelled pathways:

B Trend from implemented policies Paris Agreement objective:
= Limit warming to 2°C (>67%) or return warming to " . . .
1.5°C (>50%) after a high overshoot, NDCs until 2030 Holdlng the increase in the gIobaI
Limit warming to 2°C (>67%) average temperature to well below 2°C

Limit warming to 1.5°C (>50%) with no or limited overshoot

above pre-industrial levels and
pursuing efforts to limit the
temperature increase to 1.5°C above
pre-industrial levels.”

11 Past GHG emissions and uncertainty for 2015 and 2019
(dot indicates the median)
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Mitigation: economic effects of action vs. inaction WS/ ) dimate Chonge Secretoriot

GDP Impacts relative to prior trends
* Achieving the required GHG emission

reductions will require immense investments.
050 2100 2050 2100 2050 2100

* However, investment will also deliver a
positive boost to economic activity, directly
bolstering demand and delivering additional
benefits.

Scenario consistent
with net zero

Delayed
transition

* Assessing the cost of inaction is highly
uncertain, but existing estimates suggests
that the effects on global GDP would be
much higher than those for rapid and
ambitious action.

Inaction

1. Source: OECD
2. Source: NGFS

e Costs will differ across different economies
and geographies.



Mitigation: creating jobs through enhanced action

New workers in clean energy and related sectors and shares by sector and job type in
the Net Zero Emissions by 2050 Scenario (NZE) and the Stated Policies Scenario
(STEPS) in 2030

million jobs

30

25

20

15

10

STEPS
By sector

STEPS
By job type

NZE
By sector

By job type

Sectors:
= Energy efficiency
O Grids
OElectric vehicles
= Power generation
D End-use renewables
D Bioenergy
Blnnovative technologies

Job types:

B Retrained/repurposed jobs
B New jobs

IEA. All rights reserved.

p
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In the IEA Net Zero Emissions by
2050 Scenario, an early policy focus
on energy efficiency would triple
the number of jobs created by 2030
through increased spending on
building retrofits, more efficient
appliances and other measures.
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Adaptation: working towards a global goal

GLASGOW-SHARM EL-SHEIKH WORK

The Paris Agreement established a global goal on adaptation:
* Enhancing adaptive capacity

e Strengthening resilience to climate change

* Reducing vulnerability to climate change

With a view to ensuring that adaptation and mitigation efforts
contribute to sustainable development, an adequate adaptation
response and low GHG development without threatening food
production.

The two-year ‘Glasgow—Sharm el-Sheikh work programme on the
global goal on adaptation’” aims to support the implementation,
operationalisation and tracking of progress towards this goal.

PROGRAMME ON THE GLOBAL GOAL

ON ADAPTATION

Obijectives

Enable the full and sustained
implementation of the Paris Agreement,
towards achieving the global goal on
adaptation, with a view to enhancing
adaptation action and support

Contribute to reviewing the overall
progress made in achieving the global
goal on adaptation as part of the global
stocktake referred to in Article 7,
paragraph 14, and Article 14 of the Paris
Agreement with a view to informing the
first and subsequent global stocktakes

Enable Parties to better communicate
their adaptation priorities,
implementation and support needs,
plans and actions, including through
adaptation communications and
nationally determined contributions

Strengthen implementation of
adaptation actions in vulnerable
developing countries

Enhance understanding of the global
goal on adaptation, including of the
methodologies, indicators, data and
metrics, needs and support needed for
assessing progress towards it

Enhance national planning and
implementation of adaptation actions
through the process to formulate and
implement national adaptation plans
and through nationally determined
contributions and adaptation
communications

Facilitate the establishment of robust,
nationally appropriate systems for
monitoring and evalvating adaptation
actions

Enhance understanding of how
communication and reporting
instruments established under the
Convention and the Paris Agreement
related to adaptation can complement
each other in order to avold duplication
of efforts

THE CMA AGREED THAT THE WORK SHOULD BE CARRIED OUT IN AN INCLUSIVE MANNER
WITH THE INVOLVEMENT OF PARTIES, ON THE BASIS OF EQUITABLE GEOGRAPHICAL
REPRESENTATION, AS WELL AS OBSERVERS, RELEVANT CONSTITUTED BODIES UNDER THE
CONVENTION AND THE PARIS AGREEMENT, ORGANIZATIONS, EXPERTS AND PRACTITIONERS,

AS APPROPRIATE




Adaptation: most difficult for those who need it most
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Adaptation is defined, in human systems, as the process of adjustment to actual or expected climate and its
effects, in order to moderate harm or exploit beneficial opportunities.

Adaptation is a social process that evolves over time, includes multiple decision-points, and requires dynamic

adjustments in response to new information about climate risk, socioeconomic conditions, and the value of
potential adaptation responses.

Impacts of climate change together with non-climatic pRODUCTITY - MITED OPPORTUNITY | yesrock an
. . AND QUTPUT CROP LOSSES

drivers can create poverty-environment traps that

may increase the probability of long-term and

chronic poverty.

LIMITED INCOME
POOR NUTRITION POVERTY TRAP GENERATION
STREAMS

The IPCC discusses a wide range of
adaptation measures, their feasibility Lo ASSET AND LW LEVELS OF

and the state of implementation. SECURITY FUMAN CAFITAS



Inter-relations between gender equality and adaptation

GENDER
EQUALITY

g

Sector

Terrestrial and freshwater ecosystem

Ocean and coastal ecosystem

Mountain ecosystem

Food, fibre and others

Urban water and sanitation

Poverty, livelihood and sustainable development

Cities, settlements and key infrastructure

Health, well-being, and changing communities’ structure

Industrial system transition

Adaptation categories

Technological/

Ecosystem- infrastructure/
based information Institutional
/
[ M ]  —
L
.__7,_- C
/
A4 /
/ / —

Behavioural/
cultural

/
/

+
+

United Nations
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Links with Sustainable
Development Goal 5:
Gender Equality

ol Al net positive links

== Net positive links > net negative links
== Net negative links > net positive links
mmm Al net negative links

I no literature/options

Confidence level

@ High

@ Medium
Low

() Verylow
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Adaptation and mitigation in the context of a A/ J  Ciimote Change secretaria
changing climate —

Some activities have both
adaptation and mitigation
benefits

Adaptation reduces the

vulnerability to impacts Mitigation influences the
magnitude of climate

change impacts

Both adaptation and
mitigation activities need
to be designed in the light
of the expected climate
change impacts!

Adaptation Mitigation
actions actions

Expected impacts Expected impacts influence the

determine the Igvel and effectiveness of mitigation actions
type of adaptation needed

Climate change
impacts



Adaptation — mitigation synergies and trade-offs

Actions that have synergies

can help achieve climate
goals more effectively.

United Nations

Climate Change Secretariat

Mitigation benefit Adaptation benefit Trade-offs

Forestry Forest conservation and Carbon sequestration
rehabilitation
Agriculture Use of crop varieties with GHG emissions savings
and land higher drought and pest from reduced energy
management  resistance; Sustainableland  consumption for irrigation
management practices and improved soil quality
(efficient nitrogen use and
soil management)
Water Protect and restore marine Carbon sequestration
management  ecosystems such as seagrass
beds, mangroves, saltmarsh,
coastal wetland; storm water
management
Urban Urban green space Carbon sequestration,
planning expansion (parks, green GHG emissions savings
roofs) from reduced energy

consumption for cooling

Increase resilience to
water-related risks (floods,
landslides, mudslides,
torrents)

Increase resilience to
droughts and floods

Enhance resilience to water-
related risks (coastal floods
and storms; droughts)

Increase resilience to extreme
heat and urban floods (by
decreasing urban heat island
effect and increasing water
absorption capacity)

Monoculture plantations can
be susceptible to fire

Biofuel production in some
context

Solar water pumps in arid
zones

Building less dense areas;
use of air-conditioning

SYNERGIES

Carbon sequestration that simultaneously reduces exposure to climate
change impacts (e.g. reforestation that reduces landslide hazard, mangrove
restoration that reduces coastal hazards).

DIFFERENCES N 9
LN , WQ
b N =29
‘ :'-:_';. N I

GHG emissions reduction that simultaneously reduces exposure to climate
change impacts (e.g. increasing urban green spaces to reduce urban heat
island effect).

TRADE-OFFS

Different knowledge Mitigation actions
and information required that increase exposure
to inform policy making : and vulnerability to
Distinct stakeholders R cimate change
(e.g. hydropower investments
Distinct distributional in hazard prone areas)
i
(gl ob::ai:itgsati o Adaptation actions that
vs. local adaptation benefits) undegn:iz::;;:?negﬁom
investments)

4

Trade-offs between adaptation and
mitigation, need to be recognised
and managed to avoid undermining
policy objectives.



The Sustainable Development Goals (SDGSs)

The Sustainable Development Goals are a
universal call to action to end poverty, protect
the planet and improve the lives and
prospects of everyone, everywhere.

The 17 Goals were adopted by all UN

Member States in 2015, as part of the 2030
Agenda for Sustainable Development which
set out a 15-year plan to achieve the Goals.

\}»

At y’
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e
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Mitigation and SDGs: Synergies and trade-offs

Interactions between individual mitigation measures and sustainable development will depend on:

* The specific local context

The scale of implementation

The design of the measure, especially activities to minimise adverse effects

Other mitigation measures in place or planned

Adaptation measures in place and planned

Depending on the type of measure, the impact will be different for each of the dimensions of sustainable
development and may vary for different population groups, depending on age, gender, socio-economic class,
ethnicity and race.

®  The IPCC provides an overview of some of the most common synergies and trade-offs between
mitigation measures and the SDGs.



Mitigation and SDGs: Energy

There are many co-benefits of
decarbonising the energy system:

* Job creation

* Improvement of air quality (indoor and
outside)

* Enhancing energy security

But there are also considerable trade-offs
for some measures:

* Unemployment for specific types of
workers or regions

* Food security

Some measures also require the
achievement of specific SDGs to be
successful.

Sectoral and system mitigation options

[ Wind energy
Solar energy
Bioenergy
Hydropower
Geothermal energy

Energy systems

Nuclear power
L Carbon capture and storage (CCS)

Type of relations:

Synergies

B Trade-offs

B Both synergies and trade-offs*
Blanks represent no assessment?

Confidence level:

B High confidence

B Medium confidence
Low confidence

United Nations

Climate Change Secretariat

Relation with Sustainable Development Goals

12 3 4 5 6 7 8 9 10 1 12 14 15 1% 17

e Eonon
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Related Sustainable Development Goals:

I 1 No poverty
I 2 Zero hunger

I 3 Good health and wellbeing

I 4 Quality education
I 5 Gender equality

I 6 Clean water and sanitation
I 7 Affordable and clean energy
I 8 Decent work and economic growth

I 10 Reduced inequalities

I 11 Sustainable cities and communities

I 12 Responsible consumption and production
I 13 Climate action

1 14 Life below water

1 15 Life on land

1 16 Peace, justice and strong institutions

1 17 Partnership for the goals

I 9 Industry, innovation and infrastructure
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e Conservation of biodiversity and Relation with Sustainable Development Goals
Sectoral and system mitigation options T s 1 s T s s T e
ecosystem services Is critical to

HRE . T~ fon | i 1
sustalnlng the weII-belng and 25 Carbon sequestration m_ag_rlcu_lture _ B [ o |
o o > O | Reduce CH: and N;O emission in agriculture
livelihoods of poor and marglnahsed g % Reduced conversion of forests and other ecosystems? [« B | B B B
people, and indigenous communities ..E‘_ 2 | Ecosystem restoration, reforestation, afforestation [+ B =
€ B | Improved sustainable forest management [« | [« |
= o
who depend on natural resources. = g Reduce food loss and food waste
. “ps . 5, < | Shift to balanced, sustainable healthy diets [« | [« |
° _ [=2]
Combln.ed land-based mitigationand &8 | Renewables supoly’ g = ==
adaptation can have several co-
b fi I hel Type of relations: Related Sustainable Development Goals:
enefits as well as he P promOte Synergies I 1 No poverty 1 10 Reduced inequalities
development and Conservatlon goalS. B Trade-offs I 2 Zero hunger I 11 Sustainable cities and communities
B Both synergies and trade-offs* I 3 Good health and wellbeing I 12 Responsible consumption and production
Blanks represent no assessment? I 4 Quality education I 13 Climate action
Confidence level: I 5 Gender equality 1 14 Life below water
B Hioh confiderllce I 6 Clean water and sanitation 1 15 Life on land
9 I 7 Affordable and clean energy 1 16 Peace, justice and strong institutions

B Medium confidence

Low confidence I 8 Decent work and economic growth 1 17 Partnership for the goals

I 9 Industry, innovation and infrastructure
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Relation with Sustainable Development Goals
1 2 3 4 5 6 7 8 9 101 12 14 15 16 17

Sectoral and system mitigation options

., | Urban land use and spatial planning [« | [« | BEag
g Electrification of the urban energy system [« | [« | [« |
. L. | District heating and cooling networks [—|
° oy
The kﬂOWlEdge base varies Strongly by E Urban green and blue infrastructure [« |
sector. 5 | Waste prevention, minimization and management [« | . | [ - |
| Integrating sectors, strategies and innovations
* Information on the linkages in the " Demand-side management oo
. . . Highly energy efficient building envelope a a BB B
transport and IndUStry sectors is still ., | Efficient heating, ventilation and air conditioning (HVAC) | (- NN
limited. £ | Efficent appliances o OEDED
E Building design and performance aE
On-site and nearby production and use of renewables
* Overall, there appear to be more NHCEGD . doiEnoooooEn
Change in construction methods and circular economy .| a
synergies than trade-offs. _ Change in construction materials -] oon =
[ Fuel efficiency — light duty vehicle
Electric light duty vehicles a a O a
Shift to public transport g
‘é Shift tolb.ikes, ebikes and non m?torized transport a
é Fuel efficiency — heavy duty vehicle
&= | Fuelshift (including electricity) — heavy duty vehicle .|
Shipping efficiency, logistics optimization, new fuels
Aviation — energy efficiency, new fuels
| Biofuels (- N .| B8
I Energy efficiency
2 Material efficiency and demand reduction
é Circular material flows
£ | Electrification o =
| CCS and carbon capture and utilisation (CCU) [« | BE O + |
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Adaptation and SDGs: Synergies and trade-offs United Nations

: Observed relation with Relation with Types of relation
* Most ada ptation sectors and groups at risk Sustainable Development Goals* ® +  With benefits
H X o3s% :/: §/§] M,
options have clear . wy (@ — With dis-beneft
. . S\{s_tem Cllmate_respon'ses‘ Ecosystems Ethnic ~ Gender  Low- o Notdearor miked
synergles Wlth the transitions and adaptation options and their  groups equity  income 12345678 91011121314 1‘5 16 17

services \ groups [ Insufficient evidence

S D G S Coastal defence and hardening = / = - Hn .!n
’ Integrated coastal zone management . / n / . .
Confidence level

e Som e, howeve r, may Forest-based adaptation? not assessed ! . in type of relation with
4] +[+]+] [+]+

Land and Sustainable aquaculture and fisheries + sectors and groups at risk

B

have negative effects scsysto Aarclorestry o ] High
. Biodiversity management and ecosystem connectivity / / - . . . Medium
on low income groups Low

Water use efficiency and water resource management

B B BE0 QEEN 80
Gopla + [+ ++[+[+] -+ |
* Measures ShOU |d be Efficient livestock systems not assessed . .

or on gender equality.

[+ I+
[+ [ )

Improved cropland management

: HI : _Urban and Green infrastructure and ecosystem services / + .l
d €s Ign ed to minimise mfras;ryusctg:‘r]i Sustainable land use and urban planning u . ! + |+ |+|+
such ne gative Sustainable urban water management not assessed B
i m p a Ct S. Improve water use efficiency / n . .

Sg;:’,gz Resilient power systems not assessed .
Energy reliability not assessed .




Rapidly narrowing window of opportunity to enable

climate resilient development

Without decisive action,
development will be
undermined by climate
change

(a) Societal choices about adaptation,
mitigation and sustainable development
made in arenas of engagement

Dimensions that enable actions
towards higher
climate resilient development

Arenas of engagement:
Community

y | Socio-cultural

" & political

Ecological

Knowledge + technology
Economic + financial

towards lower

|Dimensi0ns that result in actions
climate resilient development

Az

Past conditions
(emissions,
climate change,
development)

Present
situation

N
)

_L;k.

(b) llustrative development pathways

ANy, R
SSDG% . :
Qll_ﬁ% .
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gt VR o
o
e‘es\ o“- ."Av

2022

IPCC
ARG

2100 &
2030 beyond

Sustainable
Development Goals

m Illustrative climatic or non-climatic shock, e.g. COVID-19, drought or floods, that disrupts the development pathway
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A (©) Actions and outcomes

characterizing development pathways
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CLIMATE RESILIENT DEVELOPMENT

LOWER

Narrowing window of
opportunity for higher CRD






Topics for discussion
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< Where are there opportunities to integrate climate change mitigation and adaptation to address
sustainable development priorities in your country in a holistic way?

< What are the key challenges in deciding on and implementing climate change mitigation actions
and adaptation responses in your country?

< How can decision-making process be better informed through data and information especially
with regards to policies and measures?
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YOUR ATTENTION.

https://unfccc.int/CGE
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