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« Adaptation & adaptation pathways, incl.

1. Current state of adaptation
 Documented adaptation (AR6 Ch16/ Chl7; GAMI assessment)
« State & quality of adaptation planning in European cities (own work)

2. Enabling conditions and good practices for near-term adaptation (ARs)

3. Measuring progress on adaptation
« Challenges for a GST on adaptation (ARG Ch17)

ge Bagiiflatt Curnoek,'S. Baldwin; both CCl
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Salience of different types of hazards in the scientific literature on adaptation-related responses
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Evidence of transformative adaptation by sector and region

North America Europe Asia

1. Observed adaptation
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Who is responding, by geographic region and sector?

o S 1. Observed adaptation

Africa Asia lasia  America Europe States America Cities Food  Health Oceans Poverty Terrestrial Water

Households or individuals

Despite progress most adaptation is
fragmented, uneven & focused on
planning

Civil society
Private sector

Local government

. National or
sub-national government

Transformational adaptation is but will
become increasingly needed with
Increasing warming

International/Multi-national
govemnance institutions

Number of publications

0 20 50 100 200 300 1,000
ARS, Ch.16; Berrang-Ford etal., 2021« The bulk of adaptation is taken up by
households and individuals - gaps:
private sector, inter-/ multi-nationals



SIXTH ASSESSMENT REPORT

Working Group Il — Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL on ClimaTe change

How are risk management options Whoudnlngﬂngmmng? T_&m.rm:. ahr;:i.l m::ﬁmda:“mml ]
T BEm.. =- o 1. Observed adaptation
wvemmsecw Non ': ::m
(a) Risk to coastal socio-ecological systems (b) Risk to terrestrial & ocean ecosystems - governance haS the |argeSt r0|e
o i & for adaptation, in particular for
-i.! 1T | - transformative adaptation

* Private sector governance for specific
actions; so far underutilized

[3-3] n nN
s 0O 0

Grey/green/blue infrastructure

« Communities and individuals important
for certain adaptation, filling in gaps in
public governance

(e) Risk to human health

Hm'hrm Mmm Early warning systems

(g) Risk to water security

Water storagelstorage Efficient water use Reduce water demand

(i) Do people choose to implement this option formally or informally?

ARG6, Chl7; Fig.17.2
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Flow and distribution of globally tracked adaptation and resilience finance in 2018 from different sources,

through different instruments into different sectors and regions 1 . O b S e rV e d ad ap t at | O n

Users Private/Public Instrument Sector Region per
o Financial flows
e Balance sheet 'nﬁa%ém ":,:t Sub-Saharan Africa (17%) | USD 1.71
2 o | , * Gap between estimated costs of
. East Asi ific (8. . .
Aiapsion " T e S adaptation and (tracked) adaptation
natural gmmgmm LaﬂnAlmdca&CadbbeanGA%)l USD 2.86 finance has widened
o ‘ = S?uthAsia(w.S%) USD 0.76
HER BN : « Private sector financing for adaptation has
been increasingly promoted but is limited,
Non-concessional especially in developing countries
objctes Poly andcapactyboidig -~ + Key challenge: demonstrating financial
(24.7%) Equiy® USD5.13 :
Disaster sk management e return on investment
Non-specified = Non-specified I USD 61.86
USD 4.30

US and Canada (2.9%)

Central Asia and Eastern Europe (4.0%)
Middle East and North Africa (3.6%)
Other Oceania (0.01%)

Western Europe (2.5%)

ARG, Chl7; Fig.CCB FINANCE.2

Even more difficult in developing countries
because of risk (perceived and/ or real) to
investors
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e 11, State/ quality of adapt.

®  Medium old plan

o smmmmans | Dlanning in EU cities

Older plan

‘ Medium old plan

o i + 50% of EU cities with adaptation
Older Pin plan
‘ Medium old plan -
* Recent plans (2018-2020) mostly in

‘ Recent plan

® NolCAP
7/, National legislation for LCAP devel

East EU, IRE, FR
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Reckien et al.: https://doi.org/lO.17026/dans:xd6—w7pc
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@ Older plans: 1QAP-3/ aty
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Medium-old plans: IQAP-3/ city
Linear (Recent plans: IQAP-3/ city)

Reckien et al.: https://doi.org/10.17026/dans-xd6-w7pc

@ Recent plans: IQAP- city
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1. State/ quality of adapt.
planning in EU cities

* 50% of EU cities with adaptation
plan

* Recent plans (2018-2020) mostly in
East EU, IRE, FR

» Newer plans are better in quality >
climate networks & national
guidelines useful
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u Older plans, <2015
ml\edium-old plans, 2015-2018
mRecent plans, >2018

Impact, risk &
vulnerability
assessment

27,8952057
32,80207321
37,10398445

Adaptation goals

24,30714286
30,40196523
44,98499622

Adaptation
measures

21,61051675
25,54387938
30,61968999

Implementation
tools & process
36,68303571
46,31696429
53,72767857

Reckien et al.: https://doi.org/10.17026/dans-xd6-w7pc

Meonitoring &
Evaluation
12,713322189
18,13892746
21,87497945

Public
participation in
glan creation,
8, 2t
9,96917517
14,14085277

1. State/ quality of adapt.
planning in EU cities

* 50% of EU cities with adaptation
plan

* Recent plans (2018-2020) mostly in
East EU, IRE, FR

* Newer plans are better in quality >
climate networks & national
guidelines useful

e Little investment in M&E &
participation
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« Adaptation & adaptation pathways, incl.

1. Current state of adaptation efforts
 Documented adaptation (IPCC AR6 Ch16/ Chl7; GAMI assessment)
« State & quality of adaptation planning in European cities (own work)

2. Enabling conditions and good practices for near-term adaptation (ARs)

3. Measuring progress on adaptation
* Challenges for a GST on adaptation (AR6 Ch17)
* ARG adaptation — maladaptation work (AR6 Ch17 own

Vi
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2. Enabling conditions

Governance

» Political commitment and follow-
through across all levels

* Institutional framework: clear
goals, priorities that define
responsibilities

« Monitoring and evaluation of
adaptation measures are essential
to track progress

* Inclusive governance that
prioritizes equity and justice —
direct participation
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Comparison of recent studies that estimated developing country adaptation costs 2 . E n ab I IN g con d | t I0NS
in billion USD (in 2005 prices) per year for 2030 and 2050
. Finance
! Based on RCP2.6
: (a) World Bank (2010) . . .. .
Costin §§§ (b) Chapagain et al. (2020): Botom-up « Climate finance (mitigation and
billion USD (c) Chapagain et al. (2020): National plan based .
in2005 600 (d) UNEP (2016) adaptation) Copenhagen
rices e) Baarsch et al. . HTH
e O Mty s, (2019 commitment; 100 USD billion/year
500 f Based on RCP 8.5 by 2020 not met
400 (g) Chapagain et al. (2020): Bottom-up
(h) Markandya et al. (2019) 0 0
o I y « Absolute estimated adaptation
100 cost higher for developed

P A A countries, but for developing
countries higher as % of national
income - Self-financing difficult

year 2030 year 2050

- Crucial role of international
finance

Ch17, Fig.CCB FINANCE.1
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For more than 3.4
billion people in rural
areas: improved
roads, reliable energy,
clean water, food
security

SDG 1: No poverty

Green buildings,
green spaces, clean
water, renewable
energy, sustainable
transport — in cities

SDG 3: Good health
and wellbeing

Policies that increase
youth access to land,
credit, knowledge and
skills can support
agri-food employment

SDG 10: Reduced
inequality

Restored and
connected habitats
can provide corridors
for vulnerable species

SDG 14/15: Life on
land & below water
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Potential contribution of 24 adaptation-related options Fotentalcontroution
to maladaptation and successful adaptation 10 suceess adpiaten . =g
g 5 5
2. Enabling conditions
Equity % -é § % "
S 5 B8 g s
Ecosystems/ Low- Trans-  Greenhouse [ . % I% ‘T §
Number of ecosystem  Ethnic income  formational gas NSk of maladaplation <= H =
Representative Key Risks Adaptation optionsf| beneficiaries services groups Gender populations potential  emissions -'_ E § WI d er b e n ef I tS y e . g . to assess
(a) Low-lying Coastal accomodation @ [ ] lE] [ ] na . — - . - -
e o @ v @ O © @ ht adaptation vs maladaptation potential
Strategic coastal retreat ® . . [ ] . . . —— -
(b) Terreslrial and Nature restoration . . [ ] na ® ® . —— - .
marine ecosystems Minimizing ecosystem stressors . . na na . [ ] . ——— - M O St I m p O rt an t :
Ecosystem-based adaptation ® na [ ] [ ] [ ] . — -
{c) Critical inirasl_ructure, Infrastructure retrofitting . . [ ] [ ] [ ] [ ] @ — -
——— kit <+ 4@ @ @ - —~— © « Ecosystem services
Spatial planning . [ ] . [ ] . . [ ] % —— -
d) Living standards Insurance . [ ] [ ] na —— -
e S ¢ o ¢ o « Ethnic groups
Diversification of livelihoods . . na [ ] [ ] [ ] na - -
Social safety nets . ® . [ . [ ] na _— -
(e) Human health  Availability of health infrastructure . ® ® . . ® 9 | @ ° G en d er as peCtS
Access to health care . [ ] [ ] . [ ] . . - -
Disaster early warning . L] na . L] . na ———— - ° A
{f) Food security Farm/fishery practice . L] . L] . ® . — - LOW I n Co m e g rO u ps
Food storage/distribution [ . [ ] . [ ] . —a - . 2
Dostodise - - e e e — « Transformational adaptation
(g) Water security Water capture/storage . [ ] . . . L] . — -
Water use/demand ® . na [ ] [ ] . ® >— = o h g . .
8= & ¢ @ o — 12 Greenhouse gases emissions
(h) Peace and mobility ~ Seasonalitemporary mobility [ ] . [ ] ® [ ] [ ] na — -
Governance cooperation . L] [ ] [ ] [ ] L] . —— -
Permanent migration [ ] L) [ ] [ ] [ ] . na — -
I Potential contribution to the risk of maladaptation to climate change Average score per adaptation option Confidence levels High
\__/ High e.g. through dis-benefits that worsen the situation for the group/sector Range of scores ® Average per ,'g L
() Moderate e.g. through mixed or no clear benefits/dis-benefits across criteria adaptation option Medium AR6 Ch 17: 66
©  Small e.g. through maderate benefits for the group/sector and across criteria  LOW () .

T TP T P T S R =T A JA T T S S
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« Adaptation & adaptation pathways, incl.

1. Current state of adaptation efforts
 Documented adaptation (IPCC AR6 Ch16/ Chl7; GAMI assessment)
« State & quality of adaptation planning in European cities (own work)
2. Enabling conditions and good practices for near-term adaptation (ARs)

3. Measuring progress on adaptation
 Challenges for a GST on adaptation (AR6 Ch17)

ARG adaptation — maladaptation work (AR6 Ch17 OV\{&Q‘V\F/’OYK) ,.,,,_;:.r
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Approach/data source

Systematic assessment of adaptation responses reported
in academic literature (e.g., systematic reviews, evidence

ynthesis, meta-analysis, largen parative studies)
Examples:
Berrang-Ford, 2011 #188, Global Adaptation Mapping
Initiative, Berrang-Ford et al. (2021)

Potential added value

Provides an indication of the status, trends
and gaps in adaptation responses

Limitations

Not a representative sample; biased towards responses
published in scientific literature; excludes grey literature; some
topics and regions not well covered; challenges in terms of

comparability and aggregation; inconsistency in definitions and

use of concepts; English language bias

Self-reported progress documents by countries (e.g.,
National Communications, Biennial Transparency Reports or
domestic progress and evaluation)

Examples:

Gagnon-Lebrun and Agrawala (2007); Lesnikowski et al.
{2015); Lesnikowski et al. (2016); Leiter (2021a)

Context-specific information; official
government documents enable assessments of
national progress

May only be available every few years; content is sensitive
to political and policy changes; possible bias towards
positive examples; challenges in terms of comparability and
aggregation; inconsistency in definitions and use of concepts

Self-reported information from the private sector (e.g.,
information on actions taken in response to climate risks
within the context of dimate-related financial disclosure or
in company reports).

Examples:

Committee on Climate Change (2017); Street and Jude
(2019); UNFCCC (2021), responses reported under
Climate-related Finandial Disclosure

Provides an indication of the status, trends
and gaps in adaptation responses by the
private sector; complements information
published in the scientific literature; could
enable better understanding of supply chain
risks

Sample biased towards larger companies; challenges in terms
of comparability and aggregation; potential inconsistencies in
definitions and use of concepts

Project documents and evaluations (e.g., from climate funds
or implementing organisations)

Examples:

Leiter (2021b); Eriksen et al. (2021)

Detailed information on context, intended or
achieved results and activities

Actual implementation can differ from what was proposed;
fragmented picture of local/regional actions; results may be
challenging to aggregate; chall in terms of c bility
and aggregation; inconsistency in definitions and use of
concepts

Existing global data sets of mostly quantitative indicators
Examples:

United Nations (UN, 2016a; UN, 2016b; UN, 2019; UNDRR,
2019)

Comparable information based on globally
defined indicators

Global data availability constrains indicator choice; reporting
burden for new indicators; trade-off between global
applicability and national circumstances; usefulness and
meaningfulness of global indicators is contested (Leiter and
Pringle, 2018; Lyytimaki et al., 2020; Pauw et al., 2020).

Tracking financial flows
Examples:
CPI {2019), OECD (2018a), MDBs (2019)

Comparable data on financial flows directed
at adaptation; standardised methodologi
{e.g., OECD RIO markers; climate finance
tracking method of multilateral development
banks; Section 17.5.2.6; Cross-Chapter

Box FINANCE in this Chapter)

No information about implementation of measures and

their adaptation effect (Eriksen et al, 2021), i.e., it tracks
inputs, not outputs or outcomes; inconsistency in what gets
counted as adaptation finance (Donner et al,, 2016; Doshi and
Garschagen, 2020); evidence of over-reporting| (Michaelowa
and Michaelowa, 2011; Weikmans et al, 2017)

3. Measuring progress
Challenges:

« What is adaptation: What risk
(hazard, vulnerability, exposure)?;
What goals?

« Comparability: context dependent

» Aggregation: no universal, global
reference metric

* Input, process, output or
outcome: all important, output
dominates

« Data: scarce, global generic vs.

local patchy
AR6 Chl7. CCB PROGRESS
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Potential contribution of 24 adaptation-related options Folentalconrbution
to maladaptation and successful adaptation to sucoessful adaptalion -
3 Measurlng progress
s £ = ™ L]
Equity = g 'g E’
5 8 8 3 3
Ecosystems/ Low- Trans-  Greenhouse J© . % I% §
Numberof ecosystem  Ethnic income  formational gas p risk of maladaptation = A 0
Representative Key Risks Adaptation options J beneficiaries  services groups Gender  populations  potential  emissions i - é S u g g eSt I O n S .
(a) L‘t’“:'l‘fi"f Coastal accomodation ® ® na o na ‘ na o -
coastal systems
4 Coastal infrastructure o . na . . . . — -
Strategic coastal retreat [ ] . . [ ] . . L} —®— - ° OutCO| I le. AsseSSIng Wlder
(b) Terrestrial and Nature restoration . . [ ] na [ ] [ ] . —— - o .
marine ecosystems Minimizing ecosystem stressors . . na na . o . g ———; -’ be n efl tS/ Syn e rg I es VS trad e - Oﬁs
Ecosystem-based adaptation [ ] . na [ ] [ ] [ ] L] — -
(c) Critical infrastructure, Infrastructure retrofitting . . [ ] [ ] [ ] [ ] [ ] — -
network and services Building codes . . . Y ™Y ® . P @
Spatial planning . [ ] . [ ] . . o 3 -
(d) Living standards Insurance [} . . [ ] [ ] . na —— -
Diversification of livelihoods [} . na ® ® ® na - ]
Social safety nets . [ ] . . . o na —— -
(¢) Human health  Availability of health infrastructure . ™ ° . . ™ o S [
Access lo health care . ® [ ] . [ ] . . - -
Disaster early warning . L] na . . . na —————— -
(f) Food security Farm/fishery practice L] L] . L] . [ ] L] —& -
Food storage/distribution ® . [ ] . [ ] . — -
Dietsffood waste . . na . . . . — -
(g) Water security Water capture/storage L] [ ] . . . . L] >— -
Water use/demand ® . na ® [ ] . [ ] *— -
Water supply/distribution [ ] ® . [ ] [ ] o . *— -]
(h) Peace and mobility ~ Seasonaltemporary mobility [ ] L] [ ] [ ] [ ] [ ] na *— -
Governance cooperation . L] [ ] ® [ ] . L — -
Permanent migration [ ] . [ ] ] [ ] . na — w
N Potential contribution to the risk of maladaptation to climate change Average score per adaptation option Confidence levels High
\___/ High e.g. through dis-benefits that worsen the situation for the group/sector Range of scores LV Average per ‘Ig ®
() Moderate e.g. through mixed or no clear benefits/dis-benefits across criteria adaptation option Modium

O Small e.g. through moderate benefits for the group/sector I P CC AR 6 C h 17 . 66 and across criteria Low ()

Marnllalbla & n then vl larna hanaite far tha aran/esntar
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Potential contribution of 24 adaptation-related options
to maladaptation and successful adaptation

Representative Key Risks

Potential contribution

>
to successful adaptation

te

(a) Low-lying
coastal systems

(b) Terrestrial and
marine ecosystems

(c) Critical infrastructure,
network and services

(d) Living standards

(e) Human health

(f) Food security

(g) Water security

(h) Peace and mobility

N Potential contribution to the risk of maladaptation to climate change
\___/ High e.g. through dis-benefits that worsen the situation for the group/sector

() Moderate e.g. through mixed or no clear benefits/dis-benefits
O Small e.g. through moderate benefits for the group/sector

Marnllalbla & n then vl larna hanaite far tha aran/esntar

Average score per adaptation

Range of scores *
across criteria

option

IPCC ARG Chl7: 66

s 8§ 5 =
2 2 = 3
5 § & B
Ecosystems/ Low- Trans-  Greenhouse [ © £ £ =
MNumberof ecosystem  Ethnic income  formational gas o risk of maladaptation
Adaptation options J beneficiaries  services groups Gender  populations  potential  emissions -
Coastal accomodation [ ] [ ] na o na ‘ na | —
Coastal infrastructure o . na . . . . —
Strategic coastal retreat ® L} ' @ ' L] [} — =
Nature restoration . . ® na ® [ . ——
Minimizing ecosystem stressors L] . na na . [ ] . ———
Ecosystem-based adaptation ® . na @ ® @ [} _
Infrastructure retrofitting . L} ® @ ® @ @ _
Building codes . . . (] [ ] [ ] [ ——
Spatial planning . [ ] ‘ @ ‘ . [ ] ——
Insurance ° ._. [ ] 9 . na < —
Diversification of livelihoods [} . na ® ® ® na -
Social safety nets . [ ] . . . [ ] na ———
Availability of health infrastructure . [ ] ) L] . [ ] . _
Access to health care . [ ] ® L] L] . -
Disaster early warning . L] na . . . na —————
Farm/fishery practice . . . . . [ ] . —®
Food storage/distribution [ ] . ® . @ [} _
Diets/food waste . - na 3 o [ [] &—
Water capture/storage L] [ ] . . . . L] >—
Water use/demand ® . na [ ] o . [ ] < —
Water supply/distribution [ ] [ ] ] [ ] ® @ [} - =
Seasonalltemporary mobility ® [} ® ® ® [ ] na >—
Governance cooperation . . [ ] (] [ ] . . ——
Permanent migration ® L} ® [ ] ® . na —_

Confidence levels

Average per
adaptation option

High
Medium

OO0 Confidence

LRI A DA R B DA BN B B

and across criteria LoW ()

3. Measuring progress

Suggestions:

« Qutcome: Assessing wider
benefits/ synergies vs trade-offs

« Detects pot. mal-adaptation
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Potential contribution of 24 adaptation-related options Folentalconrbution
to maladaptation and successful adaptation to successiul adaptation .
3 Measuring progress
s £ = ™ L]
Equity = g g 5
5 8 8 3 3
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Climate responses and adaptation options have benefits for ecosystems, ethnic groups, gender equity, low-income groups and the Sustainable Development Goals
Relations of sectors and groups at risk (as observed) and the SDGs (relevant in the near-term, at global scale and up to 1.5°C of global warming) with climate responses and adaptation options

.
Observed relation with Relation with 3 M e aS u r I n r O r eS S
sectors and groups at risk Sustainable Development Goals* * L]

S & == o e

System Climate responses’  feosystems  Ethnic ~ Gender  Low

transitions and adaptation options and theit  groups  equity  income —_— Types of relation -
sarvices. o Su g g estions:
.

Coastal defence and hardening [ i - | - + [+« BE *+  With benefits
Integrated coastal zone management . / n ! + + + = With dis-benefits
Vel ad g *  Not clear or mixed - .
Forest-based adaptation - . ° O t m . A d
Land and Sustainable aquaculture and fisheries I Insufficlent evidence u C O e " SseSS I n g WI e r
oxean Agroforestry A A
benefits/ trade-off
Biodiversity management and ecosystem connectivity Confidence level e n e I S Syn e rg I eS VS ra e o S
in type of relation with
sectors and groups at risk
Water use efficiency and water resource management n nn n . n . Hial Folp
igh - -
| Improved cropland management + . Medium C Syn e rg I eS Wlth S D G S
icient livestock systems IOt assessed Low
Urban and Green infrastructure and ecosystem services / +
infrastructure . " Related
systems Sustainable land use and urban planning a B B [ | Sustainable Development Goals
Sustainable urban water management not assessed 1: No Poverty
. 2: Zero Hunger
[inrovestaters el e ! n ' 3: Good Health and Well-being
sf;e;rﬁi Resilient power systems not assessed 4: Quality Education
Energy reliability not assessed 5: Gender Equality
6: Clean Water and Sanitation
I Health and health systems adaptation 7: Affordable and Clean Energy
" e 8: Decent Work and Economic Growth
Livelihood diversification / ‘ ‘ 9: Industry, Innovation and Infrastructure
" 10: Reducing Inequalit
Cross AT SN = n n 11 Sustainajhlc (:lles :md Communities
sectoral Human migration® . n ! )
12: Responsible Consumption and Production
Disaster risk management ot assessed 13: Climate Action
Climate services, including Early Warning Systems [ / B :2 t';" z""’[w l;vmr
. : Life On Lan
Social safetv il ‘ b 16: Peace, Justice, and Strong Institutions
Risk spreading and sharing - - L n 17 Partnerships for the Goals

Footnotes: ' The term response is used here instead of adaptation because some respanses, such as retreat, may or may not e considered to be adaptation. ? Including sustainable forest management, farest
conservation and restoration, reforestation and afforestation. * Migration, when voluntary, safe and orderly, allows reduction of risks to climatic and non-climatic stressors. 4The Sustainable Development Goals . .
(SDGs) are integrated and indivisible, and efforts to achieve any goal in isolation may trigger synergies or trade-offs with other SDGs. * Relevant in the near-term, at global scale and up to 1.5°C of global warming SPM Flg 4b: Flg @ Ch17 0 10
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3. Measuring progress

+ 5 forms of CONSISTENCY between, e.g., risk & goals,

risk & measures, vuln groups & measures, ... I. Climate change IMPACTS, risk and
vulnerability assessment Su g g esti ons:
VI. PARTICIPATION Preparing the ground for adaptation
’ « Qutcome: Assessing wider
V. MONITORING & evaluation o S ::f;if:gh‘;‘:;:rab""y benefits/ synergies vs trade-offs
Monitoring & Evaluation (M&E)
Adaptation . :
I Support T°°| Il. Adaptation GOALS Outp Ut'_ Assessmg ity _Of
: ools, Identifying adaptation options adaptation planning with cities at

process & progress
Implementation o / the forefront
lll. Adaptation MEASURES \

Assessing adaptation
options

Reckien et al.: https://doi.org/10.17026/dans-xd6-w7pc
Home — Climate-ADAPT (europa.eu)
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