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Alternative Pathways to Transformation

Are goals achievable with current solution space?

Deliberate transformational adaptation

Incremental adaptation »
Is residual risk tolerable? M " Does expanded solution space achieve goals?

Adaptation exceeds
hard limits
and/or deliberate

Adaplation stays transformation fails
within soft limits

=]
Tolerable risk Forced transformation potentially Deliberative transformation
inconsistent with goals consistent with goals

Story line for figure:

This figure aims to connect the concepts of transformation, solution space, adaptation gap, limits to adaptation, and residual risk
Achieving policy goals may require expanding the solution space and pursuing a transformation towards a desired future

If such a transformation is not pursued or is not successful, we may be forced to undergo a transformation to a less desirable future
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Salience of different types of hazards in the scientific literature on adaptation-related responses

North America

Cities

Food

Health
Oceans/Coastal
Poverty
Temestrial/Freshwater
Water and Sanitation

Small Island States

Cities

Food

Health
Oceans/Coastal
Poverty
Temestrial/Freshwater
Water and Sanitation

Cenral and South

America

Cities

Food

Health

Oceans/Coastal

Poverty

Temestrial/Freshwater

Water and Sanitation

Drought

Precipitation
. Fload

Heat

Arctic sea ice

Sea level rise

Oceans

Arclic sea ice
. Sea level rise

Precipitation

Drought
Flood
Heat

Precipitation

Drought
Flood
Heat

Arctic sea ice

Sea level rise
Oceans

QOceans

. o

Europe E_, g - g E g Asia E” g 5 = g E e
EEisfszd EE23538
Cies | ] - Cities [ ]
Food [l Food ‘ ]
Health Il Health L]
Oceans/Coastal Oceans/Coastal ] [ |
Poverty Poverty .
TemestriallFreshwater TerrestriallFreshwater

Water and Sanitation

N
.

0 20

Water and Sanitation

Australasia

Sea level rise

Oceans

Precipitation
Arctic sea ice

Flood
Heat

Drought

Cities

Food

Health
Oceans/Coastal
Poverty
TerrestriallFreshwater
Water and Sanitation

Afri
Number of publications !

Sea level rise

Arctic sea ice
Oceans

=
=
=
o
£
o

=

=]
o
o

Drought
Heat

Cities

Food

Health
Oceans/Coastal
Poverty

TerrestriallFreshwater [SENN

Water and Sanitation .

50 100 200 300

2436 Lo 116.6 JSitdl L pualudl @il )85 3 W Joladl 5,80l dodlune $yuaall

2 15)5 3 duzolgSudl aladl latiog BLIRlg 138l )] "sl381" plluas yuidnng #iomnsd lawiol dxidlly O libgiuallg Haall Gl "ol pllasas pudy (s
ring 1Lgilonsg dulo Ll Az gleSudl plailly llawmall Gl "o lgud |/ lamal " pdbasan auding flzaizol) 8psaioll duily &unld)llg duall L] "dsall" allasao
oball" albuas g tiiall olually sy ¥l duzolgSudl alaidl U] sl ool /dus) 31" llasan ruing Holatumall Loty Ginall Juwg raall JJI "yaall" xlbias

comall Cpall ells G5 Loy soluall QI " ouall Capally



4 08, b3l

dluro) Slyb 31 Jolis @b Je> Jalod pazle
135859 Washas « o=l Causil

bihs Jio) Lb3l (e doxiall i) Judsd Cads
IV (Opiinnd| 8id) d38Ladiull )85 ol dpibogll CaySll
0o J31 Ol ol GLSl .z sa1 Jo3I allall el
5 13gg> re Dloglao Ll a5 BlLII 5
ohenll oSl

1Gh o Juloidl s> c3amidl dag leg

30135 GBI e Elall L6 28 degass Lo Liuog @
dur )l Oleladll 5 Lg) binall Lhganill CauSal
chaillg SLLallg Wlow ¥l mlasg delyill Jio
blially 158Ul sbline Bl Ly 8l dszslgSdl
Ay il

badnsill y3e L)l C93gi LYl o Blall (5224 o
dalygonill 8381 jy3m5 of o34ily ool Sl
A3Laibdlg dclaiz3l plaill

oSl 3445 b Bhb 3l e Slall 811,319
2 9)0iSl OSB3 (o Lo Callaty gl
dcginall Jygaill yslhang dpmmwiall l>Nodlg
daSeal allas J51s 4,918l &Sglull o3 ganilly
Obgiall 3221l

zadl 325 duadl Lle b3l (o %10 aSig
Omaniz dloLinlly Gpmaninll ¢y Byledl duclyall
byasall 8 Grmizdl o BlgLunall 8305 e Lad
Lhgaall Lol

dlasl soct 0gd Ll dxdl OlbII (o %5 50
CouSall Axaiig Jaudasall L8 dslall crdgmilly
el 3929 axe Ll pasdl dasto go gl
oSl oleladl Jslall Jomild p330l L3S ol
Aglodl ol

19




c . . } i 209, Joal
Olin Aol Lgix=>l il " 3931 e dalos (o dualdinnoll daanns )l 25U
i auSil) dalsdiianoll Olalidl
$3Laidily bl Julxidl Jolos

ey G2olaisilly LelaizBlg
(PESTEL) igiliilly

Slaaidly JgSuinll eal dansiyl Goyall

Olysailly uolull )Ll pxe 535 389
Jrgaidly ca Sl Gangas Ll dslall 8

3587 S 6 &gl LBLaI3I pounian
Sl

dan ]

dawly oSl Oldos) dyslaiddl sgaxllg
ULCELLA'” 2125 350 (ga0g 82550 yut Glail
ol bludl

ole 5320l Ol K3l Glowdl Josiw
pslaibdl Oliedl Juguws

&olasddl

g0 Sl le 8)3dllg (elous 3l slaaiwdl
Sblsl Bgas ddlaisl dygllaall Olygall
s liall Blglunall pas s duclois|

283 Lo Fliall 185 )loliay plall egll jyj0i
8T sl i . eloiz 3l Joudll Gle
Bl baes 8 dol il

dcloisdl

299 Jo> Wigaudl o 33l sy pibg
hiemill CauSill L9 ) Sudly Lz glgisull

Sl ges Ll Al OlzglgiSill Jagiuw
sl dasuall ULl caaliv oyl p32s
shll gio o 151350 1595

dizglgisall

goidll Gle Baibg 13193 il &y>lio ol
G29)9S03l plally 2 9)gxl

(NBS) daghall Lle dailall Jalodl (595 o) oSay
el CaySil o Ganluwl 1252

Ololidl iy deild wlely cauis dlais!
Al2all dgilall Hb3l 3laily gy xSl

adgall Olsaleally dubgll ey pinill Seiicw
JUioBl 8032l gy Linall (poucriinn Sl 396>
ERMIFL AT

giglal

Wl gadadl L9 cansill Ollid dubdtumall oolalaidly PESTEL Julas Jo> wlegleall (o je Gle ygiall oSy tidasslo




21

c.2

03,85 56 Wadasilly &plaill &l (o ljie JSia Ghigsull oSl aggio dikdlio @3 (> 39
s> Glagall oSl ais) doclall lsh Bl guond oSag 033l o el LSl 6 il sy laall
3 68) Jgadl 5 90 90 oS duniyll oslad

) 3 0, Joaall
hiemll LSl 3uiis pead dlall wls el Blg slay3l

ReH]| sl
Baandl oSl OhLs jyped 835kl Sl)laally asledlly @udll Hliv Al OLslyib3l s 8sle] o sl Goc
Joal CasSall Uy (glinig Aol Olilaall Joor il ks il umajnm(dmua@m .
(b his 5o Hblie dixlaall Oyl Jais ol oSans .Jamill dizlaall sl (o 3laiwdl
W|u|)hm g o.\l:.gﬂ 303> g_JLng <Luul.wu ul>)|.w!9
Wad Shomill aSall Q5955 Gl diges)l ducloiz 3l lypsill 301 GupmungSyll eMSollg 31801 392035 @
ow&wﬂwldb.hu]lul&ob)‘_}c
Olurwsally 31,331 les &4, 0gd Jl Bag) 78 B Gleasl 130 6 Olalal amie plaill Capyel (Sayg ®
0895859
dolasw
el Sl ells 8 Lay wbaysadl CapSall bl plin copadly ol (8 )latiwdl o 140,53l
Jlaall 1 oSl caintd a03l Jagb @urdilly o))l S35 (o latll @ &g allg &liall)
208l dgb lehz W Ghsailly Guoluudl @eall Guols o Lle 5)3allg
ca,Sall
Wbgiwall
1A 0 833910 duoliaisly &lso B8l (bl deSeall OLSiolins yuss @ RN

HLiusl 2o Bl ygy0 epall gladll ol FISENN] of &33yall 8,03l S (o Sl L9Um ewg ©
tawly @las Lle wluaill ol Sluylaall of ol yall

;L&B‘).O.’k.”g ‘)I)éalg

Bl dawly duibgll lasluall J35 o JUall Jumw Gle bl ol Gle Jaall gans paulss © . Dligiuos
sl 8 Shlatzwdl Jd (pog lrells wdsildgwdldl 330wl w@‘ﬂ‘wﬂ:
Iuol.'>J|9 ('slsdl

ul)mdléslg_}ks.mulso.)l.c el seisyg . Jole Jlas! L)Lmo&,owbdl dswdlgmadwlo)ug&))uu .
rrasill de jun

all o3 &l 3Laisdly ducloiz 3l dakaidl L Sgailly gl 39629 alladl 6 Blai gugl



22

C.3
Je=l pasds

3 Glagall CarSall OF 1 8,Lisgl ) a2y ailows Jio o LBl Baaao Glasiniy Glgaill CarSill e 0So
b s liall sblell an dgzlsel SIS Yool (o pabinin Sotume 095 289 . dllaall ol sslasIl LBLAL oudsy

(55T sl dgzlgal LIS (650 3 38 Jomill (o giire Seiuo O Gu>

b=l caSill 8392 gall ) sbanll @uuds 44845 4 @8) Joaxdl paxdy

409, Joa=ll
2l il uands 5 LS 8ysLeal
ol sl Ghesall oSl Lle do3l @bl TP g
Tkl st oo Sylsll CaiSll bl (27515 sl Sas ool slasl ARG

Sl DUSed dliris Blogl 095 i
JS ddlelly dhuwgially daasiell Slhexill

0, 2
LA

ekl G Ghgmill CagSil) dSyiine pallias
dyelaiz Bl diz ool diclaizdlg duzgloSul
Lod yluwall pusig dlSugll 5ole] G coazg 2alg

8sle| yallas dossiumall pallasll
8ySiadl padbasdly ) lwall yusiy «dSugll
pladl oo Lleg «0Blaill 833si0llg

e L8l daslyo

1S3 1531 ol 8 y0unally
Sl Ol Joo5 a3\ esdt) pasuiand 020) Joodl 3l easid dosiiumall ilsall  pasiall %Lyl
PQ.\M}U.&)L,” ALY l.eJ|l_>J.CL_)l,C|)>ﬂ|L_D.u0J 9|€Uo.d| J>1s yueidl (L,bga.c.”v,llu;u).xﬂ dugll Ju8 o
pladl 8 3laill gulg of bauwgio ol Casabs i 2935 «(usilxio it ol d3)8) AlSellg oyuc ddgall duogSal
0953 Sl s3elly coglhaall @laidl £959 A5l JUETIRWEIN]
d.>ua|9 8)9.4.”9 5|9Lu.s.,o.|| L)L;aﬁd.a_‘) 14cLUQJ|
gy Ghoodl aiSll dal ge dumadl @il | ol Blaall dladl idosiwall sl3l Joc bl
Lo 1ALl acog camgill &yl S
&59 0 O (29« sl )bl deyung (polaidl ypsill 4,50y Gasluo
Sl Bl o wcinSill babig olaiicwdl Baloodly ol Jab ol gaell blhy e
duegidl Wbl pasiung (NAPS) duibogll fCIF) #Liall

ostll ey slitioly «Slgoll pusall sl



d9Ls] Wlylwog wilylucl

duidl o supall sl Jio bl of e 8
dagio sblie e Solais oLl Ll
yesii 990 13l a3l Jlo o9 dlle ]

OUlSol clagll 3o Gaase dlaall dolasl
sou sblino Golasil go Jlaall CauSall dygh
U sl 3B yusS JSido oS

JA> o dalizall CaySill bl dalyexill

Slas] Gl dags Gl Oleha Bl e 38,

33 cdlaSh pllaill (soiue Lle lz] yuusi

225 @) 28 83350 ybolino 8)13] e 3uS,ill (o
:8.\.\:«0 ul;'pl ul)l.a_x” 0l J.mf.\jg Ales
(Ui gl Olilacg (inall Juw i Jio
Lol 8alely dobai¥l 9 pSanll 6ale] e

D.1
el Causil duilsal
" sl s ybliog

Olehz] o8 s 4l HoS5 Loaic izg
38 L Ghgaadl caSadl el (6 Loy ccau Sl

Ol iy Loo P aySill couw Hblie go il
2l JSuiy (5955 28 duygaidl Wlel 23l pasy
Canus blas Gl of puogll edlas Ll sguaio
©8) )lbAl 8 Jloll 9 rusdgo 9o LaS 823>
5

OB luwd) L89g CarSil squw yolie Calisi
"S(AR6) L sludl @il )85 Lol dalisall
uassiall &Ll gblol) dewilly a5l Ll
ezl (6 Jieaiall Slhgaall y Ll o8
sblo Lo sshiy Gailyiwdl oLl
Sl e gl duadio



5 03 ;b3

douall glhd 8 Caxsill Ol

> o douall gliab b dalizall CagSill Wl)ls glais
ol Lgigluno of algdy Lhgmill CaSill Lle Lgi)ad
281 0955 Ol I Sl 13331 @bai Juady diduagall wolial
il daSlall plaill Ll Blasdl (o Gl o3g Las «duzm)as
Ol Jomill d5lSo] 5 JSiidl pusdsrs lasd Ogddismy
Sl ki e G gog (ouall glhall 8 dalisall CaySill
olal Hheiwl bxe lgil e whladl oda Go i

5

da.all

9 Jsaul

0o 3332l LSl sgun ybolinog Jozidl duilsol

Adaptation

Early-warning
systems

Less (high confidence)

Transformative

Infrastructure for
health
(high confidence)

More
Transformative Climate-resilient
health care
systems
(medium
confidence)
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Benefits to marginalized
groups

Help with planning and pre-
emptive identification of
vulnerable groups

Improvements to water
infrastructure reduce
displacement and improve
mental health outcomes

Universal health coverage
can be highly beneficial,
especially to lower income
people when needed for
climate-related health
outcomes
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https://unfccc.int/documents/627408

24

Dis-benefits or exclusion of
marginalised groups

People of higher socio-
economic status tend to
receive warnings, while
marginalized groups may be
excluded

Development of sanitary water
infrastructure in Germany
offered less benefit in areas
with higher income inequality

Facilities in poor communities
are often poorly sited and can
lack capacity to support people
during climate-related extreme
events
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Photo by Filippo Cesarini on Unsplash* Source: https://www.weforum.org/stories/2020/09cities-sustainability-innovation-global-goals/
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“American pika” by GlacierNPS is marked with Public Domain Mark 1.0.

Source: https://rockies.audubon.org/blog/naturalist/monitoring-pikas
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Coastal wetland in Bair Island, Redwood City, California.
Photo by Div Manickam on Unsplash. - Source: https://www.pewtrusts.org/en/research-and-analysis/white-papers/2022/08/
wetlands-restoration-boosted-greenhouse-gas-captured-by-san-francisco-bay-estuary
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Controlled burn of woodlands for wildfire control near Faro, Portugal.
Photo by OB OA on Unsplash. - Source: https://www.nature.org/en-us/about-us/where-we-work/asia-pacific/australia/

stories-in-australia/bringing-indigenous-fire-back-to-northern-australia/
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Ecosystem based adaptation for resilience in Freetown, Sierra Leone.
Photo by Random Institute on Unsplash - Source: https://www.unep.org/zh-hans/node/24215
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Endnotes

Decision 2/CMAJ5, para. 46.

Decision 2/CMAJ5, para. 8.

See FCCC/TP/2024/8

See document FCCC/SB/2023/9, paras. 3 and 6.

Systems thinking refers to a holistic approach that emphasizes the interconnectedness and dynamic interactions within and
between the different elements and relationships of a system.

a N w N -

6  Waterin Circular Economy and Resilience (WICER): The Case of Chennai, India. Available at https;//documents.worldbank.
org/pt/publication/documents-reports/documentdetail/737251622708324921/Water-in-Circular-Economy-and-
Resilience-WICER-The-Case-of-Chennai-India.

7  Seesuggested targets referred to in paragraphs 9-10 of decision 2/CMA.5.

8  See the summary of the fifth workshop under the Glasgow-Sharm el-Sheikh work programme on the global goal on
adaptation (with the theme of the workshop selected in accordance with decision 3/CMA.4, para. 20(e) and (g)), available at
https;//unfccc.int/documents/627908.

9  Multi-loop learning in this context can be defined as an approach that for understanding how individuals and organizations
learn and adapt.

10 Refer to Section 4.

11 Fedele G, Donatti Cl, Harvey CA, et al. 2019. Transformative adaptation to climate change for sustainable social-ecological
systems. Environmental Science & Policy. 101: pp.116-125. Available at https:;//www.sciencedirect.com/science/article/pii/
S1462901119305337.

2 This can refer to either the ecological structure of ecosystems (e.g. species diversity), the social structure of communities
(e.g. power dynamics) or the structure of social-ecological interactions (e.g. land uses).

3 David Tabara J, Jager J, Mangalagiu D, et al. 2019. Defining transformative climate science to address high-end climate
change. Regional Environmental Change. 19(3): pp.807-818. Available at https://doi.org/10.1007/s10113-018-1288-8.

14 See the contribution of Working Group Il to the ARG, table 17.3, p.2559.

15 Maladaptation refers to changes in natural or human systems that inadvertently increase vulnerability to climatic stimuli.

16 See the contribution of Working Group Il to the ARG, figure 1711, p.2604.

17 Diling L, Daly ME, Travis WR, et al. 2023. The role of adaptive capacity in incremental and transformative adaptation in three
large U.S. urban water systems. Global Environmental Change. 79: pp.102649. Available at https://www.sciencedirect.com/
science/article/pii/S0959378023000158.

Pugacheva £and Mrkaic M 2018 Adapting to Climate Change—Three Success Stories. Available at https:;//www.imf.org/en/

18
Blogs/Articles/2018/03/20/adapting-to-climate-change-three-success-stories.
19 Fedete G, Donatti Ct, Harvey CA, et al. 2019 Transformative adaptation to climate change for sustainable social-ecological

systems. Environmental Science & Policy. 101: pp.116-125. Available at https://www.sciencedirect.com/science/article/pii/
S1462901119305337.

20 Filho WL, Salvia AL, Balogun A-L, et al. 2023. Towards more sustainable responses to natural hazards and climate change
challenges via transformative adaptation. Cities. 141: pp.104525. Available at https:;//www.sciencedirect.com/science/article/

pii/S0264275123003372.

21 Daniere A and Archer D. 2023. Editorial: Adapting cities for transformative climate resilience: lessons from the field.
Frontiers in Sustainable Cities. 5. Available at https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/
frsc.2023.1211125/full.

22 Social transformation refers to a change in the fundamental attributes of human systems advanced by societal actors.
23 Warner K, Zommers Z, Wreford A, et al. 2019. Characteristics of Transformational Adaptation in Climate-Land-Society
Interactions. Sustainability. 11(2): pp.356. Available at https://www.mdpi.com/2071-1050/11/2/356.

24 UNEP. 2024. A Decade of Ecosystem-based Adaptation: Lessons from the United Nations
Environment Programme. UNEP. Available at https:;//www.unep.org/resources/policy-and-strategy/
decade-ecosystem-based-adaptation-lessons-united-nations-environment.

25 UNEP. 2022. Lessons Learned: Building Climate Resilience in Lesotho with Early Warning Systems. UNEP. Available at http://
www.decadeonrestoration.org/publications/lessons-learned-building-climate-resilience-lesotho-early-warning-systems.

26 UNEP. 2022. Lessons Learned: Ecosystem-based Adaptation and an Integrated Resilient
Rice Model in Madagascar. UNEP. Available at https://www.unep.org/resources/publication/
lessons-learned-ecosystem-based-adaptation-and-integrated-resilient-rice.

27 UNEP. 2022. Climate Adaptation in Tanzania with Ecosystem Restoration & Flood Defence Infrastructure - UNEP Lessons in
Climate Change Adaptation. UNEP. Available at https:;//wedocs.unep.org/xmlui/handle/20.500.11822/40369.

28 UNEP. 2024. A Decade of Ecosystem-based Adaptation: Lessons from the United Nations
Environment Programme. UNEP. Available at https:;//www.unep.org/resources/policy-and-strategy/
decade-ecosystem-based-adaptation-lessons-united-nations-environment.

29 Available at: https;//unfccc.int/documents/640913.
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