CONCLUSION AND POLICY
DIRECTIONS

W concerted action is not undertaken to reduce greenhouse
gases (GHGs) and promote more environmentally sustain-
Jble and equitable patterns of urban development, there will
be a deadly collision between urbanization and climate
thange. The dangerous course to this collision threatens to
Jave unprecedented negative impacts upon human develop-
ment, quality of life, economic production, political stability
and the health and resilience of the ecosystems upon which
human beings depend. However, the coming together of
utbanization and climate change will also offer an unprece-
dented opportunity. Urban areas, with their high concent-
titions of population, buildings, industries and infrastruc-
ture, will face the most severe impacts of climate change.
Yot the same urban areas can become hubs of innovation
Where alternative options can be designed and tested to
promote reductions in GHG emissions (mitigation) and
Winerability to climate change impacts (adaptation).
Significant linkages exist between climate change and
Uevelopment. While climate change is jeopardizing develop-
llent goals, mitigation and adaptation targets ceuld be
#ieatly threatened by unsustainable pathways of develop-
sent, Climate change cannot be addressed effectively unless
Hlore effective actions are undertaken to reduce emissions,
SIpe With climate changes already under way, and create the
fnditions to enhance the adaptive capacity of poor
suntries and population sectors (environmental justice).
Mitigation efforts need to focus not only on reducing carbon
Intensity, or increasing the energy efficiency of infrastruc-
ture,«huildings, and economic and domestic activities, but
k0 on reducing hoth the total consumption of fossil fuels
#d emissions of GHGs through other means. Adaptation
Milegies cannot be reduced to redesigning buildings and
#ilructure, but will also require use of local knowledge,
Heater Participation of key stakeholders, and higher institu-
tlona| Capacity of local governments. In many developing
SUiiries, urban centres lack all-weather roads, good-quality
Omes ang othey preconditions for successful adaptation
= they suffer from an ‘adaptation deficit’). It is therefore
::;zfsaw to relate adaptation and mitigation responses to
~oPment and foster sustainable development with
830N and adaptation strategies in mind.
- _EqUiFY Is a fundamental dimension of the relationship
BEUCTiTaTe nrid dpiialsvrmit Ramaiea < inesan daoml.

opment patterns and distribution of wealth and infrastruc-
ture services at global, national and urban levels, within
different sectors, and between different individuals, there is
often an inverse relationship between responsibility for
climate change and suffering of its consequences. The
largest national emitters of GHGs are, by far, the developed
countries and a few rapidly industrializing developing
countries (see Table 1.4), and this trend can also be seen,
generally speaking, in the wealthy sectors within countries
and cities around the world. Yet, climate change will deal its
heaviest blows on those contributing the least to GHG
emissions: poor countries and the poor and vulnerable
within their societies.

There are, at present, many actions at different levels
designed to respond to the daunting challenge of climate
change. Nearly all national governments have signed the
United Nations Framework Convention on Climate Change
(UNFCCC) and dozens have launched responses at the
national level. Numerous provincial/state and local authorities
have promoted vigorous, yet varied responses to address
climate change, even in the absence of incentives from
national governments. Many local authorities are also under-
taking a range of mitigation and adaptation measures.
Notwithstanding all of these, climate change remains, in
practice, a marginal issue for most decision-makers. This
Global Report has explored the reasons for this, as well as
windows of opportunity that can be used or created to help
urban populations and decision-makers reduce their emissions
and adapt to climate change in ways that promote sustainable,
equitable and resilient paths of urban development,

The purpose of this chapter is to provide an overview
of the key findings and messages from all chapters of the
Global Report. It will briefly revisit the constraints,
challenges and opportunities to mitigation and adaptation
actions, and point to scme of the linkages among drivers and
vulnerabilities, Drawing further from the findings of the
previous chapters, this concluding chapter reflects on the
multiple linkages, synergies and trade-offs between mitiga-
tion, adaptation and urban development. The chapter ends
with a set of suggestions on future policy directions, focus-
ing on local, national and international principles and

policies for supporting and enhancing urban responses to
rlimate rhanoe
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deadly collision
between
urbanization and
climate change

There is often an
inverse relationship
between
responsibility for
climate change and
suffering of its
consequences



s1ayjIwe HHO
159481y a3 awodaq
PUB 2J0W [2ARI)
‘310U 2WNSU0D
OgM*** SanuNuWuod
pue sdnoad

"** pasIyouRIjuU
Ajreaniod pue
juan[iye 3yl st

SUOISSIWR HHO

pUB UONRZIURGIN
Yuawdoranap
J[wou0I2

uaamiaq s)sixa

yuy Suoxs pue
xapdwod ‘orueudp v

up ynsal Aew (jy3notp ‘8'3) ssans auo o) worjeidepe
[nJssadons pue Ajroeded sandepe ySiy 9xe1u0d ST UJ *$a0ua
-Ladxa 1sed pue saunsodxa Jualagfp 0) asucdsal UT 2AJ0AD
Aew Jeuy SuTuIEd] PUR SIURUWISNIPE JUBISUOD Jo Ssazoid
© 0s[e s1 uorjeydepy “1depe 03 A1oeded pue Aramisuas Surunap
SUOTSUSTIIP &) op se ‘93uryd A[JURISU0D — aBuBip [RyUsW
-UCIIAUS pue sapIod [ejuslIuIaA08 ‘Uoreidarur jeiew
JUIpNIOUL — 2852118 JaU10 pUE 3URYD jeum) shem AUz Ur
$$2001d OTUIRUAD © $1 23URUD 21w 0} AJ[IqRIaUA URqIp)

“(jended je100s)
sasuodsal wia)-Ja3uo] pue -1107s 910 PUE S1au AjaTes
9eueW 10 apraoid JBY) SUOIEZIURSIO AIUNUIWIOD pUe
S3INIONIIS 9OUBUIBA0E JO SSAUDAISTIUT pue Ajfenb 213 o
(1endeo einzey) areydsoune pue pue|
‘1108 5B 2N ‘533558 aA13INpoud [RIUAWUCIAUS JO S2018 o
‘(rended jpoisdiyd) saotadas
pue yuawdmbs ‘aIn1onseryur Jo Allenb pue JUal%a 3y) o
{(endeo
feoueuy] adoad 01 2[qe[TeAR S2DINOSAI [RIDUELT] 2U)
{{remdeo uewny) stenprarpur
2y} Jo UOIILINIL Y[} puR [I[eay ‘UCHBINDa ‘Moqe]

1SE [Ons §10128]
JO UCHBUIqUIC) DHIads-1¥a1u0d 2yl Ag 0s[e Ing ‘Tapuad pue
a8e Aq AJuo 10u paouanyjur st 3depe 1o adod o7 suorjendod
UBQID JUaayIp Jo fyoedes oy -a1eArIdte 01 paorpaid st
98URYD 3JBUII[D Je) SPIEZEY ) AQ paldajje Afenba are uop
-endod uegin 211 Jo sjuewsas orydeiouap (e 10N

"SpJRZRY 31RWIID
U3 Surdod 18 $$9UBAIIDBR ITAY) 9SEAIIUT 0] SIUAWATYIAS
uequn djay ued ssauparedald 1a1sestp o} asuodsal 12]5esp
WOy UONISUEI) U0 PUB A[IGRUTRISNS BUIDURYUS U0 $21D1[0]
'$1U2A2 13UIBAM BUTRIIXa WOIJ SYSI 2INPal 1BY1 $2NSeatl
a1} Jo Auewr Joj Ajurxodd 1o 3[eds JO SBIUIOUODA SUBAUI
0S[e §3J3U20 UBGIN UT SA1YTALIDR IWOU03 PUR 2INI0NIISRI]u
‘ardoad jo UONNUAIU0 BTIES Ay} ‘PURY JayI0 3Y) UQ)

“SYSLI [EDI30TOUYD3) J0 ATRPUODAS JO SIUBUIUIIZIAP A2y 3Q
ued udisap Jood pue §upuued azenbapau ‘UopBZIRILSNPU]
' SPIEZEY Pajeua]edu0d, 10 YSii AY] ASEALIUL Uk $IUWIR[13S
UBQIN DIOWISYLIN "SI3ISESIP AUI009G 07 [eryualod ayy s
SpIezey JaU10 10 S]UAAD JaUIRaM WAIIXS 01 2[qRIRUMA AlaA
aq ued suonemdod J13y) Y10 PUE JA[] 0] YIIYM U Sa0e]d
SNOJagURD 9 UED SRAIR UBGIN ‘PUBY 2UO ay] UQ “a3ueyd
ajewpo jo sjordwy Uequn dA1eSaT 3yl BuipioR 18 pawe
sarorod Jo suoreandur 041 ARy Ued Bale RS Aj3ANE[2L B
UIYIIA 2150 PUE SRLIISNPUL ‘BINIONASRIJUL ‘SWI0Y J191) pUB
d1doad jo ‘sanyuad URGIN UIYILM “UOTIRINUSDUOD AT

'suoljoe uoreidepe

DUB UOTIBSHIU aUeyd a1emd BUpunolns sansst ao1snl

[€UAWUDIIAUD JO 11BAY 3Y) Je S3I| Almbaul payuailus

Ajdeap SIYL 'sauIUNOd pue sucidal ‘sam Ay UryImm

SIS DHO 189YBIY 3U) UI0IAq PUR I0UI [aARI] ‘DI0W

SWNSUOD OUA SAUAUIE PUE S3DIAIAS 2IOW 0] SSAIDB )M

SNIUNWIIOD pUB sdnoIF ‘saAedUA pasiydueLjua Alfeaniod

DUE JURN[JJR 31} T U — S21junod Juido[aAap UlIm UaAa

—ons sy *sdnoid 9s3y) usamiaq pue Suoure Jamod reanijod

PUE $3DIAI3S ‘S0IN0SAI 0] $$228 [ENUAIAJIP U1 ‘[RI3UAS Ul

‘$1A0110F ST ], "URWOA PUE UL UIaMIaq pur ‘Sunok aiy) pue

plo au1 ‘Aauolew sy pue ALOUI d1y)s 1o I
AU} PUR YL 3Y) UBAMIA] ‘Sa1IID SSOLIE pu
3 UBD S30URIRJJIP 3531 ], 'SaUT] [BI00S PUE JWOUG)Hs Walayyy
[21aA2s BUOR SUOISSTW2 DHO 0} UOHINGH)uoy u Slﬂlllia
-J9JJID BUTJEaLd ‘S2AR] [200] PUE [BUOTIRU 3] Je smajo Og'le )
"SU0TSSIa S0 (101 01 SI0INQIIU0D UIRTIL AY] afe Sau]uﬂo)l
Burdofaasp Surzierisnpur Ajprdes maj e pue safnum
padofaaap alaym ‘Taaz] [eqo[3 211 18 Ajuo Jou 81813 j{mbam
SIYL "S20TAJRS AIMIONJISRIIUL JO AN[IqE[RAR pyp aIlﬁlsam
‘Yireas Jo vonngunsip ‘yuswdofasap uy fmbau g0 gmam'd
SurysTEa pue [EINIOISTY Wodj Aoauip sSurids $a2uanbagygy
punojoid 150w $7; Sunajyns pue a8ueyd ajew Jo sasne)
10J 1[ME] 18 350U 211 Sul2q Uaamiaq drusuorela) 3813AU 3y

EDEJ 3[[] (JOOd
e U Pung

'$91R12d0 J1 YOIYA UTUIIA IMIDNIIS 30UBU3A03

— [BUONBUIRIU] PUE [BUOTIRU — J3PROI] 3U) JO pue A1y
31} JO SuIas [RUONNINSUL J3PIA 3] PUR saoud 19}[39{11
PUE 'S]UAULMODUS [eITIEU PUR SUDLIPUOD G
(109312 uonrIawo[3e, ay) 2) azgs A

‘walsAs uoprlIodsuR 84110 B JO 2midngs pue In0Ae
91} ‘J7 01 pajeral ‘pue (3In39018 Tereds) I0j reqin
95eq JJWOU092 S, 4110 B PUE SUODUN] ueqan

A1 ® JO SaTIRUAD pUre aImjonas arydesFowap

‘s10108] oryderdoad

ey

-1smbae pue suopeacuul [eafBo[ouya] pue A3ojouya)
*eiiden 1ad (4@9) 1onpoad anIsawop $5043 Aq paunsesw
§E 0URMN[IJE PUB JUado[243D JTUIOU0DA JO S[aAs|
‘31erado s19171WR Jatyi0 puE

uoryeModsue) ‘Uonesauad A8IaUa MOY Ul SA0UIAD  «

“3PNUT 383y,
'SALIUNOD SSOIJE PUR UMILM 100 SUCISSIWA D) TRgIN [0
§90IN08 DUE S[3A3] JUBIAIJIP 3] 10J JUNOIOE ST010R] asIaAl(]
‘(uoneodsuRn puB SEUIPTING ‘SALIISNDUT S (ons) $10193§
Sunwe JualalIp jo ySem pue ssnuermoad a1y Wy
V[0S SUOISSIWRA HHY UT $a2UI3JL(] *pleslo]ydiens Aem
OU U ST dIYSUOIIE[2I STY} “I2AMO] "SUOTSSIWS £ ) pUE UoN
RZIUBGIN UAdO[2ASD JTIOU0IY UaMI3( SISTXA UI SUOHS
pue xa]duwod ‘orweuAp e Moy pajeIisnyl os[e aAey sia)deyd
I9TeY “aBW $3MI10 BuUlUIesm (24013 0] TOTINGIIIOD B yiiy
07 J0 181X2 82In31] 3s10a1d 0 ‘Sa1I01UBAUT A1) UL 2pI]IU
0] SWall 1eyM A[10BX2 UO SIaydIvasal Ag JuawaaJse JO
39'] 2Y) PUR SUOISSIWE HHL) 03 UONNGIIU0I Teqm ay) Sue!
MDD Ul PIAJCAUT $ATIIX[LI0D 31 JO 3STBIAQ ‘TBL] Pamors
¢ I91deu) (SuoISSIWe pue JUAWA[9AID JIWOU0IE ‘UON
-BZIURCIN JO S[2A3] GUOWE $a8eyUI] a1]] puE ‘o ajqisucdsal
ATlenJo® aIe SBaJe URQUN JBY) SUOISSIWE DHN JO JUNOUE
ayl ‘e'1) passeIppe 3ursq s ale soueirodun Arewrd
jo suonsanh om) ‘UONBZITRMISOPUI 0] palejal ABucs
§1 UOTIRZIUBQIN pUB ‘33UBYD 91RULD [eqo[d jo aoed prdel
24} J0] a|qrsucdsar A[ure1120 ST UOHRZIEINSNPUL [TYAL

*(suonenuaiuod oo Jo uol

-BZI[IBIS B PUB G [(7 AQ SUOISSTIIR Jo Sunjead ® Jnoqe Suld
Teq) syied JuawdojaAap 2421YIE 0] "'l apedyiu 0} padu Al

pue “Aem Japun Apeae SUIULIRA PANUIUC) JO JUNGUIE SUI0S

01 1589] 18 ‘7dBDE 01 pasu 3y} :ssa.ppe d[ay Ued $aJjus) U2qn

TRU) $A3UB[TRYD UTRW 0] SUIDE] ST Ayurmmy “xeiued sty Ul
"00dI 23 Aq PaUSTIqe1Sa OLIRUADS 18104 3] 2A0qR FUIsEaIdU!

a1p SUOISSTUI ‘3I0TIIAYNIN "SUOISSIWZ 2uBylaW
(toD) 2POTP 1U0QJed JO $28B3I0UI pajuapadaidun ay)

" ‘poosiapun A1y 124 10U ySnoyy 4oy e paded asey
" 31013 JRqIN ‘B2 [ELIISNPUI 31 JO 12510 2U) 3DUIS
P gUOISSITTD OHD (pasnes-uewny 1o) oruasodorujue
[ JUnOUIE [2.101 ) uf Sas‘eam}n_ a%Ie] SpIEMO] U3(

¢ gy ULl [eqo8 TelaA0 AUl ‘2ARMOY ‘UondUINsuod
Illle gorponpodd Jo AYsULIUL UOGIRd 3YI UT SUOTANDAL 0
uug mapg;a I $9$B3IDUT Ag 13510 ‘1UIIXR PRAITWI[ € 03
\yaa0 218 SUOISSTUIA DHO UY $358aI0U] ;sau.mmp, [eIISnpUL
401] SUOISSIUID PUE safueyo asn-pue] ‘asn A31aua Ul AU
JuptieIp 21 218 SOHD JO $20IN0S UBWNY UL Y,

' "$2IIU3D URGIN JO] 90URAS[3I JO S3WRIIXD
JajiEass Jay10 PUe sygnodp ‘uonendaid ‘swiols jo A
Jaias pUE Aouanbal] U} Ul PAIUIUNIOP Uadq BARY SATURYD
u 3wes 43 1Y "D.E€°0 ST 0661 20Ul amjeraduz)
aoejins Ueall [BQO[3 Ul 2SERIDU paAlasqo ay) ‘Jusll
gsasse S1Y 01 UIPI023Y *£00Z Ul (DOd]) aBueyD 21wl
{10 [a12 [EIURWLI2AOBINU] A} JO 11003y JUAWSS3SSY YINO]
311 Jo asealal 2y} Je1ye paysiqnd uaaq sey Jey) YoIessal
fg perepIfen JAUMN USSQ ARy WRISAS 21RWID 2yl Ul
safueyd p2onpul-urwIny “a1eydsourie sy ojul paysnd aAey
s8uaq UeINY 16y} SO JO SIUNOWE 2AISSeUI 3y} Aq paonpul
{3aq S8y SUILLIEM SIUT 18T PUR BUTULIEM ST 3TRWID S Y2Ie]
alj) 18 WOISTUOD U} 01 Afeooambaun sjutod 3oUapIAR [e)
quidurs Juzdal 1S0ul AU ¢ (SRLIUN0D BUIC0[2AAP Ul S3NDD 0]
pappR 20 WOUM JO U302 Jad [ ‘SID[[aMD UBGIN MAT TOT[IUI
£0 J0 UOLIPPE Y] $235 Jeak YOBD) UONBZIUBGIN JUBLIND
10 22ed 313 Jo Jnsal B se SuLoe] ApEal[e Ie SJUBWIUIAA0S
UBGIN 120} $1eaIY] PUR S3BU[[BUD [RIUAWIUOIIAUD PUE [BJUIU
-dofasap 911 Jo apnITuFew A1) sasealoul ‘oS Jurop ur ‘pue
uorezZiuRgIn Ui SunioRIalul 0S[R 81 33URYD 31BWID)

"U0TRI0ISAI [291 TEI0D
pue Surjued-9an1 ysnoayy ‘epdurexa o] — swalshs [eInjeU
]0 JUSTI2URYUS J0 UON23101d 19DISUQD 0SB P[NOYS seale
38911 U1 uorje)depe DUE UONESNII 1B patre sapnjod ‘Wa)sAs
RUIID 21 UT S33URYD AQ PAURIRAIY) S20IAIAS TAISAS0D2 0]
pue Aydeifosd 0y payur A[IBWNUL “212 ‘SPURAID ‘SpURTIaM
'SB3IR [R]S200 SB (NS (,$9U0Z003, 10) SUI3ISAS0Dd JuUTISTNa
1200 PAd0TaASD SART SBATR URGIN 3JUIS ‘BIOULIBUMN, ‘33U
AR Jo s10edurr ay) WOI] YSH JE $AO[AISS UIR1SAS002
19130 pUR J37BM TBID A1ISI9AIPOI] 07 §S30E $31310 FWIAIG UL
skejd Ayderdoa’ yeyy 2701 311 01 0s[E Inq ‘48192 Jo $30IN0S 0]
§53008 128 07 10 ‘swra1sAs BuTUonIpuOd-11e pue SUrjeay unl 0j
483303 107 pasu s A0 € Sutunwraiep i AydeiBoad jo sj0l ay)
01 A0 10U payur] A[21EWINIUT 218 $2J1U20 UBGIN Jo Saruweudp
3y} ‘asueioduwir ur 1sea] 10U A[UTRMd NG ‘IsBT "EURLD
ARWII Jo $10edwT 21 01 9OUANISAI UBGIN 3dUBYUR A3u] 281
8U1] ATHes A1) 1B SUOTSSIUI2 2s3y] §uronpad 0] suondo A1
-297J2 19%1e] SI2MIMSU0D pue sastdIalu? ‘siaeu-Adnod ueqm
dlay 01 s1 Fuypuestapun siy) Suidoraasp Jo asodind ay]
'SBBIR URGIN (WOI] SUOISSIIIA OHO J0 SIaALD 2Y] Jo Fulpue)s
-13pUN U 03 JUNNGLIIN0D T8 SWIE Hoday [eqols) SIUL

"SWI21SAS 2su0dsal aATI09]]2 pUB SRIMIOMIISEIIUL UBqan
Joord-a1ewy Jo Jwemdopasep ayl ySnodyl ‘eaueisul J1o]
= PaduByUa aq 0STe ABUI §355313S 18U10 PUR SPIRZEY JIBUID
U adoo o3 A1rige pue 20URIsal JIAY] UCNEII0ASUERL)
Mqnd Jo agn ay) U PISE] $AINIINIIS UBGIN 2LIUD-0UOW JO
tonoword a1 yBnouy) ‘ardurexa 10] — WNWIULL PAISIP B 0]

ST2A3] UOTSSIUI3 [[3Y] 2INP3l 181 SARM UI P21DAJIPAI 30 ABW
$313U2 353Y1 Jo JuawdoreAsp U038 a1y S8 S1STEa 03[e
agejueape alqresod B ‘BUIII 3WIRS 2U1 1y ‘suonjoe uoneidepe
pUR UONESHIW 2Af1d3)je alowold 01 3[qRUN PUB “Ram
Ajreuonninsur usijo are sannunod Surdoaasp Ul $31U3D
URQIN JaT[RuIS “BUL{oR] UsAa 10 ‘I3eam §1 28URYD 21RUIID JO
s20uanbasuoy 2y s Te3p 03 Aoeded 3y alzym Afasaid
§103]70 SUIRISEARD SARY [[IMA ‘SIUDAD JOUJEAM 2SIDADE
J0 Aouanbay] pur ASUAIUT PasBaldUl A1) Yum pajdnad
‘ST, ,'Seale URqIn Ia[[ewWs Ul 3de[d FUIye) YIMOIT s1y) jO
Fng 213 g ‘serryunod Surdorzasp ul aoe]d SUYE) AJJUALIND
IR UONRZIURGIN JO $21BI 183188] 3UT "(110Z Ul 1uad Jad
g°06) uonemdod Teqo(d Y3 jo Jley 3U0 UBY) 210U 03 (0S4
U1 ju22 1ad §°97) pliyl aUO Ury) $$9[ SUlq WOLJ PISEAIIUT
sey uoremndod uequn sy ‘porad swes 2yl Suung ‘1107
pUB (056 [ usamiaq suoriemdod uegin re1o3 jo Sundnjumb
Jeau B UM ‘9181 pajuapadaldun ue 18 ade(d uaye) sey
mold uonemdod ueqin “1odar Jussad ay) vodn Furresq
BUOIIS B 9ABY $9PEBIAD 1UAdAI UI 38URYD URGIN JO SPUBIL

UI92U0) JO S3NSS] Urejy

£l
-1ssod uordo puedas SIY) SUREU 07 INGLIUCD ‘PAZIIRWIWINS
Arpanaq “woday 1eqorn sty Jo s8upull sy “JuswdojaAsp JO
shemyjed (JUSTISAI 310W PUE 2AISUIIUL UOGIED $83] "9T) (e
-UTB]ISNS BI0UI PUE JUIRJIIP 0 UOTIISUBI] 313 [0] $311018I0qE]
pUB ‘UOHEAOUL JO $92UN0S S8 $JU[2] J1ay) pasold A[TeatIolsIy
2ARY $1Y1D UDIYM 10] AUO SI ‘ISIN 3U3 proae 01 Ajuewny
J0] uondo Afuo ay] pue ‘auming o[qisneld puolas y
"§98$911§ [B]21008 PUB [RJUATITOINATS
1210 0] pue a8uryDy ARWID 3ININJ pue Junsixa o3 1depe
0] $217U20 URQIN AUBWI O S211HI0UING [RI0] pUE suoljemdod
10 AIIIqR Y1 UIBIISTOD S2INJITLIS 2DURUI2AOE pUB AINJONLS
-eJjur 9jenbapeur pur Juswdo[aAap UBARUN ‘BIOWLIAYLIN
*189q 18 J[MILTIp ANTIqIsuodsal [0 UORNgISIP 2[gENNba yons
Bunyew ‘ferd 1e senionas Teanned 2y we aouBN{JUL 131EAIT
© 3ABY 0S[R AUI[EaM 21 18U) S1 Aljeal [poniiod 2y ‘Taremol
*(sasuodsal uorjeldepe pue UoLRSIIU I0] Agisuodsal 150U
3q prnoys Auylfeasm 3yl '2'1) sanqisuodsal uoneldepe pue
UOTIESNIW PRIRIIUIRIID TN UOUIWED S31E3I2 0S[E AURJIIP
SIUL "S3II[D $SOIOB PUE UIYIIM SUOISSIUIS JO ST9A3] 9SIAID
Buuredxa syied juawdorasap 0m) J0 3[E) B [ ST 3ueyd
27BN [BAO[S 102718 Alanod puB auBn[Ie Moy Jo AL0JS 1)
‘saronjod Juawidolaasp Jo sapeIap SUIPURISUIMION "$1231E]
UDIRSIW BATID3JJ3 3ARIUDE 0] | ‘SUCISSIWS HHO) TUALMD 10]
Aqqisuodsal UTew 21 Jeaq YaIyM ‘$aLunod padofaaap au)
J0] JNOY NP Uaaq Sey 11 ‘a[duexa 10 *a[qRUI3eW] S3W0IIN0
18J0M AT9A 377 01 A[gRIO¥aUl PRa] pInod Aeld Je SUIAISAS
[B1208 PUB JIWOU022 ‘Tearijod JUa1imd 2y} Jo SUOIIIUNISAp
311 Jo AUBRY ‘[ENSN S $SIUISNA YIL4k ANUIU0D SUBUILIZA0T
2007 pue [eUOISAl ‘TRUOTIRU JI 3SIN0D UOISHIOD $NO
-Jo3uep ® SUOR UOHENUIIUOD Jo aning afqrsnerd ayj st a1a1]
Y1517 *patofdxa sey 1oday [eqo[D) SIYY Jeyl SUCTIDAIP 2NIn]
0] 15891 18 JO PrOISS0Id ® 1B Ajtuewiny Ind aARY Jey) $3010]
PIITPUT-URTWINY 04 38 25URYD 21BUN[D PUR UONRZIURGIN

SNOILLVYOI1dWI
HIFHL ANV SONIANI4 A3

SaNIAROE [RLIISNPUI
WoJ] SUOISSIWD

pue sadueyd
asn-puej ‘asn Ad1aua
U1 2SI J)RWIRIP 31])
ale SOHO Jo §32In0s
UBWNY UreW ay ],

Buroey Apealpe

ale SJUAWUIA0S
UGN JBY) S1BIY)
pue saduajeyd
[EJUSUILOIIAUS

pue [ejuawdofaAap
ayy jo apnudew
ay) sasealdur

*** 3BURYD RWID




Climate change ...
increases the
magnitude of the
developmental and
environmental
challenges and
threats that urban
governments are
already facing

The main human
sources of GHGs are
the dramatic rise in
energy use, land-use
changes and
emissions from
industrial activities

Cittes and Climate Change

KEY FINDINGS AND THEIR
IMPLICATIONS

Urbanization and climate change are two human-induced
forces that have put humanity at a crossroad of at least two
future directions that this Global Report has explored. First,
there is the plausible future of continuation along a danger-
ous collision course if national, regional and local
governments continue with business as usual. Many of the
dysfunctions of the current political, economic and social
Systems at play could lead inexorably to the Very worst
outcomes imaginable, For example, it has been difficult for
the developed countries, which bear the main responsibility
for current GHG emissions,! to achieve effective mitigation
targets, Notwithstanding decades of development Dolicies,
the story of how affluence and poverty affect global climate
change is still a tale of two development paths explaining
diverse levels of emissions within and across cities. This
difference also creates common but differentiated mitigation
and adaptation responsibilities (i.e, the wealthy should pe
most responsible for mitigation and adaptation responses),
However, the political reality s that the wealthy also have g
greater influence on the political structures at play, making
such equitable distribution of responsibility difficult at best.
Furthermore, uneven development and inadequate infra-
Structure and governance structures constrain the ability of
populations and local authorities of many urban centres to
adapt to existing and future climate change and to Other
environmental and societal stresses,

A second plausible future, and the only option for
humanity to avoid the first, is one for which cities have
historically proved their talents as sources of innovation, and
laboratories for the transition to different ang more sustain-
able (i.e. less carbon intensive and more resilient) pathways
of development. The findings of this Glohg] Report, briefly

summarized, contribute tg making this second option possi-
ble,

Main issues of concern

Trends of urban change in recent decades have a strong
bearing upon the present report. Urban population growth
has taken place at an unprecedented rate, with a near
quintupling of total urban Populations between 1950 and
2011. During the same period, the urhan population has
increased from being less than one third (28.8 per cent in
1950 to more than one half of the global population (50.8
ber cent in 2011). The fastest tates of urbanization are
currently taking place in developing countries, with the bulk
of this growth taking place in smaljer urban aregs, This,

coupled with the increaseq intensity and frequency of
adverse weather events, will have devastating effects
precisely where the capacity to deal with the consequences

o a desired minimum — for CXample, throygp the
of mono-centric urban structures bageg on th
transportation, Their resilience ang abjlj
climate hazards and other
for instance, through the development of climate,
urban infrastructures ang effective responge Systemg
This Global Report aimg at contributing g an-u
standing of the drivers of GHG emissions frop, Urbap
The purpose of developing this understandjng is 1o
urban policy-makers, enterprises and consumers targes effie,
tive options for reducing these emissions at the same
that they enhance urban resilience to the Impacts of Climage
change. Last, byt certainly not least i imDOrtance, the
dynamics of urban centres are intimately Jinkeg ot only gy
the role of geography in determining 5 city’s need fop ene
to run heating and air-conditioning Systems, or to gey accesy
10 sources of energy, but also to the rgle that Beography plays
in giving cities access to biodiversity, clean Water and offypy
cCosystem services at risk from the impacts of climage
change, Furthermore, since urhan areas have devefoped Over
existing ecosystems (or ‘ecozones’) such as coasta aregs,
wetlands, drylands, etc,, intimately linked to Beography ang
to ecosystem services threatened by changes in the climate
System, policies aimed at mitigation and adaptation in thege
areas should also consider protection or enhancement of
natural systems — for example, through tree-planting ang
coral reef restoration,
Climate change is also interacting with urbanization
and, in doing so, increases the magnitude of the develop:
mental and environmenta] challenges and threats that urban
governments are already facing as a result of the pace of
current urbanization (each year sees the addition of 47
million new urban dwellers, 91 per cent of whom are added
to cities in developing countries).® The most recent empirj:
cal evidence points unequivocally to the conclusion that the
Earth's climate is warming and that this warming has been
induced by the massive amounts of GHGs that human beings
have pushed into the atmosphere. Human-indyced changes
in the climate System have been further validated by
research that has been Dublished after the release of the
Fourth Assessment Report of the Intergovernmental Panel o
Climate Change (IPCC) in 2007 According to this assess
ment, the observed increase in global mean surface
temperature since 1990 js 0.33°C. At the same time,
changes have heen documented in the frequency and sever-
ity of storms, precipitation, droughts and other weather
extremes of relevance for urban centres,

The main human sources of GHGs are the dramatic
rise in energy use, land-use changes and emissions from
industrial activities, Increases in GHG ermissions have been,
t0 2 limited extent, offset by increases ip efficiency and/
or reductions in the carbop intensity of production and
consumption. However, the oyera global trend has still
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of climate change is weaker, or even lacking. Smaller urban
centres in developing countries are often institutionaﬂy
weak, and unahle to promote effective mitigation and
adaptation actions. At the same time, a possihle advantage
also exists as the burgeoning development of these centres
may be redirected in Ways that reduce their emiccing avale

been towards large increases in the total amount of
anthropogenic (or human-caused) GHG emissions.

Since the onset of the industrial era, urban centres
have played a key, though not vet fully understood, role in

the unprecedented increases of carbon dioxide (CO,) and
methane emissione
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lifestyle and availability of infrastructure servg:e\félo "
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countries and a few rapidly industrializing developing
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individuals (human capita ; -
* the financial resources available to people (financial
capital); :
. thz extent and quality of infrastructure, equipment and
services (physical capital); _ ‘
stocks of environmental productive assets, such as soil,
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land and atmosphere (natura
* the quality and inclusiveness of governe‘mce structur:.s
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(social capital).
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Urban vulnerability to climate change is a dynamlin}gig;ang
i : cli hange and other stresses — .
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countries are the main contributors to total CO, e.m1ss??fns:
Italso occurs at the national and local lexfels, creating di er1
entials in contribution to GHG emissaol}s along seve;a
different economic and social lines. These dlffergnces cgnthz
found within and across cities, between the rich an
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exposure to new stresses (such as the urban heat-island
effect or water scarcity), some of them provoked by coping
responses (such as the use of air conditioning or increased
extraction of groundwater). It is therefore important for
decision-makers to understand how such complex processes
interact and change over time because this understanding
can help to inform more successful adaptation and avoid
potential negative feedbacks or unintended consequences.

Cities and the multifaceted nature
of climate responses

Representatives from different countries, states and cities
are responding at multiple sectoral and governmental levels
to the mitigation and adaptation challenges posed by the
implications of climate change. These responses go beyond
traditional national and state activity, and frequently
imply not only multilevel public interventions, but also
public—private cooperation and autonomous responses, and
self-regulation by individuals and groups. These responses
and the issues that they are intended to address are multi-
scale in nature because most of the processes involved
operate at multiple levels. It is frequently the case that
mitigation and adaptation responses do not fit with the
issues that they are intended to address. Por instance, many
of the climatic cause-and-effect relationships are long term
and potentially irreversible and, therefore, require preplan-
ning that goes beyond the tenure, administrative power and
even the lifetime of most current decision-makers and stake-
holders. This makes policy decisions in this area particularly
difficult, as uncertainties exist in the understanding of the
outcomes and impacts of climate change.

Ideas and policies centred on development, sustain-
ability, climate change and some of their central issues
(poverty reduction, disaster management and climate change
adaptation) share key characteristics. For instance, in the
area of climate change, the notion of development opens the
possibility of promoting deep transformations in models of
production and lifestyles. The specific nature of these
changes has been defined in different ways. The first and
dominant way is to use new markets to manipulate the
inputs and outputs of the existing market system in an
attempt to transform them, thus affecting everything
beneath the cverarching economic system in a cascading or
domino-like fashion (such as by using carbon markets to
create incentives to curb GHG emissions). The second way
focuses first on equity and attempts to create transitions
based on models of development that include sustainable
use of the environment and non-market-driven alternatives
to promote human well-being. It is this vision of sustainable
and resilient development that has great potential for a
movement away from current, unfair and unsustainable
patterns of energy use and their dangerous impacts upon the
climate system. This alternative model of development
would allow urban populations and decision-makers to move
towards equity, minimizing human suffering from climate-
related disasters and promoting well-being, while creating

the conditions for improvements in quality of life for
e AT A mmmne Al Adina nane 11rhan elitm Aurellere Af

the world, It would create the basis for many alternative
development policies and programmes at the international,
national, state (or province) and urban levels of governance
and in civil society. [t would also foster development that can
fulfil the twin roles of improving the quality of life of the
urban poor, while creating sustainable urban lifestyles that
are central to the messages of this report.

Chapter 2 describes the process by which climate
change has become part of the international agenda, explor-
ing the main mechanisms, instruments and financing
strategies of the UNFCCC and the Kyoto Protocol. The
message of climate change, however, only caught public
attention with increased scientific knowledge of, and public
concern about, global environmental issues that crystallized
in the creation of the UNFCCC. This new public awareness
was further catalysed by an array of extreme events that are
increasingly affecting the world, and the creation of the
[PCC. The chapter also identifies the key actors, components
and actions of climate governance other than the Climate
convention and protocol at the international, regional,
national and sub-national levels. The implications of the
international climate change milieu for local action at the
city level are described and the extent to which actors of this
level have benefited from the various funding and support
mechanisms currently available is reviewed.

Chapter 2 also outlines some common features that
have defined the international climate regime, such as the
use of a ‘framework’ scheme with general formulations that
are deliberately ambiguous in order to limit conflicts
between the positions of all representatives. The basic
principles arrived at are then fleshed out through regular
post-agreement meetings of the countries that have adop-
ted the UNFCCC. Particularly in negotiations during key
sessions of the Conference of the Parties (COP) to the
UNFCCC, little progress is made during most of the negotia:
tion period. Precisely because effective policies to reduce
GHG emissions imply deep transformation in emergy
systems, lifestyles and economic activities, an under-
standably high contentiousness exists every time the COP
discusses how much needs to be mitigated by whom, when
and where (burden and timetables of commitments); who
will pay for the responses and how (financial assistance and
technology transfer); and what institutions and implemel}ta'
tion mechanisms need to be in place to ensure participation
and compliance.

Conflicts and uncertainties can help to understand, at
least partially, the complex and fragmented governance 0
climate issues. Yet, equally important is to be aware of _lhe
fact that rather than being a wholly rational process; policy’
making is an incremental undertaking. Climate govemanc@
is made up of a patchwork of binding agreements (e.g he
Kyoto Protocol), organizations (such as the UNFCCC secl®
tariat, the IPCC and the United Nations) and petworks thét
are quite different and distinct in their functions 3“T
approaches (e.g. rule-setting and information—sharing}- thef
constituencies (private and public], their spatial scope lqu n'
hilateral to global), their focus (e.g. mitigation, adaptatiofs
disaster management and development], and their Capac.nn
0 etoor rlimate-relevant action. The Climate Conven
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EXposure to new stresses (such as the urban heat-island
effect or water scarcity), some of them provoked by coping
respon§es (such as the use of air conditioning or increased
extfalctmn of groundwater). It is therefore important for
Fiecrsmn-makers to understand how such complex processes
Interact and change over time because this understandin

can help to inform more successful adaptation and av01'§
potential negative feedbacks or unintended consequences

Citit.es and the multifaceted nature
of climate responses

Representatives from different countries, states and cities
are responding at multiple sectoral and governmental levels
Fo tf?e mitigation and adaptation challenges posed by the
1mpi.1§ations of climate change. These responses go beyond
Fradnmnal national and state activity, and frequent!
1mp1y not only multileve] public interventions but alsg
public-private cooperation and autonomous resp(;nses and
self-regulation by individuals and groups. These respo,nses
and th'e issues that they are intended to address are multi-
scale in nature because most of the processes involved
opelratel at multiple levels. It is frequently the case that
mltigatwn and adaptation responses do not fit with the
Issues that they are intended to address. For instance, man
of the climatic cause-and-sffect relationships are lon:g temz
apd botentially irreversible and, therefore, require prepian-
ning that goes beyond the tenure, administrative power and
even the lifetime of most current decision-makers and stake-
hgl@ers. This makes policy decisions in this area particularl
difficult, as uncertainties exist in the understanding of thY
outcomes and impacts of climate change. i
N [deas and policies centred on development, sustain-
ability, climate change and some of their centr,al issues
(poverty{ reduction, disaster management and climate change
adaptation) share key characteristics. For instance, in tt%e
area‘of. climate change, the notion of development op’ens the
possibility of promoting deep transformations in models of
production and lifestyles. The specific nature of these
chagges has been defined in different ways. The first and
@mmant Way is to use new markets to manipulate the
mnputs and outputs of the existing market system in an
attempt to transform them, thus affecting everythin
bengath the overarching economic System in a cascadin 0%
domquike fashion (such as by using carbon marketf to
Create m;entives to curb GHG emissions). The second wa
focuses first on equity and attempts to create transitionz
based on models of development that include sustainable
use of the environment and nen-market-driven alternatives
to prompte human well-being. It is this vision of sustainable
and resilient development that has great potential for a
movement away from current, unfair and unsustainable
pgttems of energy use and their dangerous impacts upon the
climate system. This alternative model of development
would allowr urban populations and decision-makers to move
towards equity, minimizing human suffering from climate-
related disasters and promoting well-heing, while creatin
the conditions for improvements in quajlity of life fo%
undeveloped areas, including poor urban slum dwellers of
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attention with increased scientific knm;fledge afught P
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in the creation of the UNFCCC. This new puhij .
was further catalysed by an array of extreme evec st
Increasingly affecting the world, and the crea?‘ts e
IPCC. The chapter also identifies the key actors céon -
and actlpns of climate governance other thar; thci,n 8?-“6"“
conlvennon and protocol at the international o
.natlonal. and sub-national levels. The impIicati;ms f
1r.1temat10nal climate change milieu for loca] action il
city level are described and the extent to which actors a]E ..
level have benefited from the varioys funding and s -
mechanisms currently available is reviewed. g
Cl}apter 2 also outlines some common features th
have defined the international climate regime, such as thaI
use of al ‘framework’ scheme with general fom;ulations tha(:
are deliberately ambiguous in order to limit conflicts
be.tw'een the positions of all representatives. The basic
principles arrived at are then fleshed out through regular
bost-agreement meetings of the countries that have adop-
ted Fhe UNFCCC, Particularly in Negotiations during ke
sessions of the Conference of the Parties (COP) to th:
UNFGCC, little progress is made during most of the negotia-
tion perto.d. .Precisely because effective policies to reduce
GHG emissions imply deep transformation in energy
systems, lifestyles and econcmic activities, an under-
sFandably high contentiousness exists every Li’me the COP
discusses how much needs to be mitigated by whom, when
agd where (burden and timetables of commitments)J' who
will pay for the responses and how (financial assis[anc,e and
tgchnulogy transfer); and what institutions and implementa-
tion mechanisms need to be in place to ensure participation
and compliance,
Conflicts and uncertainties can help to understand, at
Iegst pal.‘tially, the complex and fragmented governancé of
climate issues. Yet, equally important is to be aware of the
fact .that rather than being a wholly rational process, policy-
makmg is an incremental undertaking, Climate govérnance
Is made up of a patchwork of binding agreements (e.g. the
Ky(?to Protocol), organizations (such as the UNFCCC.séClrE-
tariat, the [PCC and the Uniteq Nations) and networks that
are quite different and distinct in their functions and
appro.aches (e.g. rule-setting and information-sharing), their
cgnshtuencies (private and public), their spatial scope J[local
b{lateral to global), their focus (e.g. mitigation adaptation,
disaster management and development), and tf]eir capacit;
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the local). It is, hence, necessary for academic institutions,
local authorities and key stakenolders to generate the neces-
sary information and create the sense of identity and the
buy-in necessary to affect change. Equally important,
however, has been the power that different groups have to
make their points of view prevail,

Individual and organizational leadership has been
another factor shaping climate action and creating windows
of opportunity offered by transnational networks. However,
administrative structures, party politics, political timetables,
inertias and many other institutional constraints need to be
overcome, thus requiring a broader-based institutional
capacity for climate protection. The absence of this institu-
tional capacity has deterred key mitigation and adaptation
efforts. Yet, paradoxically, in some cases (e.g. US actions at
the state and urbari levels), it has become another source of
opportunity for state and local actors to fill a leadership gap.

A fundamental goal of urban actors has been to offer
the conditions for business and investment to flourish. This
can attract jobs and tax revenue in carbon-relevant sectors
(such as renewable energy and production of more efficient
appliances). However, it can also create an environmental
race for the bottom, as regulations protecting the health and
well-being ¢f urban inhabitants are cut in order to promote a
business-friendly environment, thus negatively affecting
adaptive action.

Creating policies to address climate change is not only
about goodwill or institutional capacity, it is also about
understanding the inertia and endurance characterizing
many of the issues that adaptation and mitigation actions are
supposed to address. Power plants, refineries and other
energy investments have long lifetimes. Similarly, this is also
the case with water systems, roads, houses and other compo-
nents of the built environment at risk from the impacts of
climate change. Although increased research, development
and actions to reduce emissions are required within the next
few years to achieve the target of no more than a 2°C
increase in the Barth’s average temperature, it will take
decades to centuries to move the world’s current energy
system away from its dependency on fossil fuels, the main
source of GHG emissions. Urban form changes at slow rates,
cannot be easily shaped by design and takes a very long time
to build urban infrastructures.

Akey problem outlined in Chapter 2 is that actors and
agents of climate change at all levels, including governments,
NGOs and civil society, are, most often, preoccupied with
immediate and often localized interests and priorities; but
these same actors need to move within short timeframes to
guarantee long-term and wide-ranging global interests that
can seem remote and unpredictable at best. Much action on
mitigation and adaptation will need to come from local actors
and agents, focusing their work at the local level where all
the impacts of climate change will ultimately be felt.
Networks of local actors can further energize this movement

and may accelerate action at the global level. This work must
include education and outreach to build broad-based support
for mitigation and adaptation initiatives to increase the

adaptive capacity of areas and populations that are most
e e B ks shange [Fowril]l alen

e yith @ set Of parallel initiatives and frameworks
” » Eramework], operating at different sectoral
.lhe[it:ly ?egvegs and exerting deep influence on climate
For instance, the adaptation and di§a.ster risk manage-
 communities share many commonalities, anq can learn
penefit from each gther’s concepts and expe.rlence. Yet,
Iso exist, particularly in terms of

inology, actors involved and types of interveption.

A relatively small number of countries, states/
cities have played leading roles in addressing
_to a lesser extent — adaptation. Some [e.g.
ifornia, US; King County, Oregon, US;
ica) have launched ambitious climate
change programmes; have created positive synergies with
ather tiers of government; and have mobilized the necessary
support from the public and private sectors to curb GHG
smissions and adapt to climate change. However, even the
Jeaders and frontrunners in climate change action are faced

qces and
pitigation and
Jondon, UK; Ca
purban, South Aft

mitigation targets (such as the UK). This is true because
wany proposed actions are voluntary, and policies in many of
e existing plans do not appear adequate to address the
problem.
Although existing knowledge lags behind the recent
geplosion in city responses to climate change, it can be said
that some urban actors have been able to take advantage of
{lie opportunities offered by the multilevel governance struc-
Jures briefly described in Chapter 2. More urban authorities
than ever currently participate in transnational networks,
research-sharing, learning initiatives and advocacy efforts.
These urban actors have developed a more aggressive
approach, seeking to secure the economic competitiveness
of their cities and to input a local voice in international
negotiations (such as the World Mayors Council on Climate
Change at the COPs) and organizations,

Climate action at the urban level has been shaped by a
mytiad of factors. These are given by institutional conditions
and incentives, such as existing international instruments
and financing mechanisms, supra-regional programmes and
national regulation systems. This Global Report has provided
different examples of this. The emphasis on mitigation
strategies and actions by city-relevant local authorities can be
partially attributed to the importance of such international
mechanisms and programmes as the Clean Development
Mechanistm (CDM), which were made operational earlier
than adaptation funding mechanisms, such as the Adaptation
Fund.# This mitigation emphasis is also the result of the
design, within the Furopean Union, of the European
Emissions Trading Scheme — the largest multinational GHG
emissions trading scheme in the world — and the leadership
of such countries as the UK, Germany and Norway that have
been key promoters of climate policies aimed at mitigation.
These countries have assembled an array of policies to
dchieve long-term reductions.

Action on climate change issues — for mitigation or
adaptation — is largely a function of knowledge, whether
generated by scientific communities or brokered by the
media, scientific entrepreneurs or non-governmental organi-
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exposure to new stresses (such as the urban heat-isl;nd
effect or water scarcity), some of them proyoked Iby coping
responses (such as the use of air conditiamng or increased
extraction of groundwater). It is therefore important for
decision-makers to understand how such complex pmces;es
interact and change over time because this understandlgg
can help to inform more successful adaptation and avoid
potential negative feedbacks or unintended consequences.

Cities and the multifaceted nature
of climate responses

Representatives from different countries, states and cities
are responding at multiple sectoral and governmental levels
to the mitigation and adaptation challenges posed by the
implications of climate change. These responses go beyond
traditional national and state activity, and frequently
imply not only multilevel public interventions, but also
public-private cooperation and autonomous responses, and
self-regulation by individuals and groups. These responses
and the issues that they are intended to address are multi-
scale in nature because most of the processes involved
operate at multiple levels. It is frequently th_e ca;e that
mitigation and adaptation responses do ngt fit with the
issues that they are intended to address. For instance, many
of the climatic cause-and-effect relationships are long term
and potentially irreversible and, therefore, require preplan-
ning that goes beyond the tenure, administrative power and
even the lifetime of most current decision-makers and stake-
holders. This makes policy decisions in this area particularly
difficult, as uncertainties exist in the understanding of the
outcomes and impacts of climate change. .
Ideas and policies centred on development, sustain-
ability, climate change and some of their cgntral issues
(poverty reduction, disaster management anq climate change
adaptation) share key characteristics. For instance, in the
area of climate change, the notion of development opens the
possibility of promoting deep transformations in models of
production and lifestyles. The specific nature of these
changes has been defined in different ways. Tk}e first and
dominant way is to use new markets to mampulatg the
inputs and outputs of the existing markeF system m‘an
attempt to transform them, thus affecting everylthmg
beneath the overarching economic system in a cascading or
domino-like fashion (such as by using carbon markets to
create incentives to curb GHG emissions). The second way
focuses first on equity and attempts to create transitions
pased on models of development that include sustainable
use of the environment and non-market-driven alternatives
to promote human well-being. It is this vision of sugtamable
and resilient development that has great potential for a
movement away from current, unfair and unsustainable
patterns of energy use and their dangerous impacts upon the
climate system. This alternative model of development
wotld allow urban populations and decision-makers to move
towards equity, minimizing human suffering from chmgte-
related disasters and promoting well-being, while creating
the conditions for improvements in quality of life for
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the world. It would create the basis for many alternative
develepment policies and programmes at the international,
national, state (or province) and urban levels of governance
and in civil society. It would also foster development that can
fulfil the twin roles of improving the quality of life of the
urban poor, while creating sustainable urban lifestyles that
are central to the messages of this repott.

Chapter 2 describes the process by which climate
change has become part of the international agenda', expllor-
ing the main mechanisms, instruments and financing
strategies of the UNFCCC and the Kyoto Protocol. The
message of climate change, however, only caught public
attention with increased scientific knowledge of, and public
concern about, global environmental issues that crystallized
in the creation of the UNFCCC. This new public awareness
was further catalysed by an array of extreme events that are
increasingly affecting the world, and the creation of the
[PCC. The chapter also identifies the key actors, components
and actions of climate governance other than the Climate
convention and protocel at the international, regional,
national and sub-national levels. The implications of the
international climate change milieu for local action at the
city level are described and the extent to which actors of this
level have benefited from the various funding and support
mechanisms currently available is reviewed.

Chapter 2 also outlines some common features that
have defined the international climate regime, such as the
use of a ‘framework’ scheme with general formulations that
are deliberately ambiguous in order to limit conflicts
between the positions of all representatives. The basic
principles arrived at are then fleshed out through regular
post-agreement meetings of the countries that have adop-
ted the UNECCC. Particularly in negotiations during key
sessions of the Conference of the Parties (COP) to the
UNFCCC, little progress is made during most of the negotia-
tion period. Precisely because effective policies to reduce
GHG emissions imply deep transformation in energy
systems, lifestyles and economic activities, an undet-
standably high contentiousness exists every time the COP
discusses how much needs to be mitigated by whom, when
and where (burden and timetables of commitments); Who
will pay for the responses and how (financial assistance and
technology transfer); and what institutions and implemeqta-
tion mechanisms need to be in place to ensure participation
and compliance.

Conflicts and uncertainties can help to understand, &
least partially, the complex and fragmented governance of
climate issues. Yet, equally important is to be aware of Fhe
fact that rather than being a wholly rational process, policy-
making is an incremental undertaking. Climate governace
is made up of a patchwork of binding agreements (e.g. the
Kyato Protocol), organizations (such as the UNFCCC sec;ﬁé
tariat, the IPCC and the United Nations) and networks &d

are quite different and distinct in their funct.lons i?}f
approaches (e.g. Tule-setting and information-sharing), t :
constituencies (private and public), their spatial scope “95 n,
bilateral to global), their focus (e.g. mitigation, adaptatiofh
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disaster management and development), and their cap tioti
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also coexists with a set of parallel initiatives and frameworlks
(e.g. the Hyogo Framework), operating at different sectoral
and spatial levels and exerting deep influence on climate
issues. For instance, the adaptation and disaster risk manage-
ment communities share many commonalities, and can learn
and benefit from each other’s concepts and experience. Yet,
outstanding differences also exist, particularly in terms of
terminology, actors involved and types of intervention.

A relatively small number of countries, states/
provinces and cities have played leading roles in addressing
mitigation and - to a lesser extent — adaptation. Some (e.g.
London, UX; Celifornia, US; King County, Oregon, US;
Durban, South Africa) have launched ambitious climate
change programmes; have created positive synergies with
other tiers of government; and have mobilized the necessary
support from the public and private sectors to curb GHG
emissions and adapt to climate change. However, even the
leaders and frontrunners in climate change action are faced
with multiple challenges and difficulties in achieving their
mitigation targets (such as the UK). This is true because
many proposed actions are voluntary, and policies in many of
the existing plans do not appear adequate to address the
problem.

Although existing knowledge lags behind the recent
explosion in city responses to climate change, it can be said
that some urban actors have been able to take advantage of
the opportunities offered by the multilevel governance struc-
tures briefly described in Chapter 2. More urban authorities
than ever currently participate in transnational networks,
research-sharing, learning initiatives and advocacy efforts.
These urban actors have developed a more aggressive
approach, seeking to secure the economic competitiveness
of their cities and to input a local voice in international
negotiations (such as the World Mayors Council on Climate
Change at the COPs) and organizations.

Climate action at the urban level has been shaped by a
myriad of factors. These are given by institutional conditions
and incentives, such as existing international instruments
and financing mechanisms, supra-regional programmes and
National regulation systems. This Global Report has provided
different examples of this. The emphasis on mitigation
Strategies and actions by city-relevant local authorities can be
Partially attributed to the importance of such international
Mechanisms and programmes as the Clean Development
Mechanism (CDM), which were made operational earlier
than adaptation funding mechanisms, such as the Adaptation
Fund.* This mitigation emphasis is also the result of the
Gesign, within the European Union, of the European
Em.issions Trading Scheme — the largest multinational GHG
CMissions trading scheme in the world — and the leadership
0f such countries as the UK, Germany and Norway that have
been key promoters of climate policies aimed at mitigation,

hese countries have assembled an array of policies to
dchieve long-term reductions.
Action on climate change issues — for mitigation or
adaptation — g largely a function of knowledge, whether
Eene‘rated by scientific communities or brokered by the
edia, scientific entrepreneurs or non-governmental organi-
Ztiong NGO atdifrarsnt Taiala (st S @
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the local). It is, hence, necessary for academic institutions,
local authorities and key stakeholders to generate the neces-
sary information and create the sense of identity and the
buy-in necessary to affect change. Equally important,
however, has been the power that different groups have to
make their points of view prevail.

Individual and organizational leadership has been
another factor shaping climate action and creating windows
of opportunity offered by transnational networks. However,
administrative structures, party politics, political timetables,
inertias and mary other institutional constraints need to be
overcome, thus requiring a broader-hased institutional
capacity for climate protection. The absence of this institu-
tional capacity has deterred key mitigation and adaptation
efforts. Yet, paradoxically, in some cases (e.g. US actions at
the state and urban levels), it has become another source of
opportunity for state and local actors to fill a leadership gap.

A fundamental goal of urban actors has been to offer
the conditions for business and investment to flourish. This
can attract jobs and tax revenue in carbon-relevant sectors

(such as renewable energy and production of more efficient
appliances). However, it can also create an environmental
race for the bottom, as regulations protecting the health and
well-being of urban inhabitants are cut in order to promote a
business-friendly environment, thus negatively affecting
adaptive action.

Creating policies to address climate change is not only
about goodwill or institutional capacity, it is also about
understanding the inertia and endurance characterizing
many of the issues that adaptation and mitigation actions are
supposed to address. Power plants, refineries and other
energy investments have long lifetimes. Similarly, this is also

the case with water systems, roads, houses and other compo-
nents of the built environment at risk from the impacts of
climate change. Although increased research, development
and actions to reduce emissions are required within the next
few years to achieve the target of no more than a 2°C
increase in the Earth’s average temperature, it will take
decades to centuries to move the world’s current energy
system away from its dependency on fossil fuels, the main
source of GHG emissions. Urban ferm changes at slow rates,
cannot be easily shaped by design and takes a very long time
to build urban infrastructures.

A key problem outlined in Chapter 2 is that actors and
agents of climate change at all levels, including governments,
NGOs and civil society, are, most often, preoccupied with
immediate and often localized interests and priorities; but
these same actors need to move within short timeframes to
guarantee long-term and wide-ranging global interests that
can seem remote and unpredictable at best. Much action on
mitigation and adaptation will need to come from local actors
and agents, focusing their work at the local level whete all
the impacts of climate change will ultimately be felt.
Networks of local actors can further energize this movement
and may accelerate action at the global level. This work must
include education and outreach to build broad-based support
for mitigation and adaptation initiatives to increase the

adaptive capacity of areas and populations that are most
smilnerahle tn the offarte Aaf Alimate rhanae It arill alen
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require a shift in paradigm, from the current focus on inter-
national responses to one that is more broad based and
inclusive of actions at national and local levels.

Sources and drivers of cities’ GHG emissions

To explore the sources and drivers of urban areas’ contribu-
tion to climate change is of utmost importance for several
reasons. First, transportation, energy generation, industrial
production and other urban sources are associated with
cities and theit functioning. Each of these sectors consti-
tutes a universe by itself, not only in terms of the types of
GHGs that they generate, or the factors explaining differ-
ences in the levels and carhon intensities of their emissions,
but also in terms of the mitigation opportunities that they
offer, all of which will be briefly discussed here.

Energy is by far the most relevant sector for assessing
GHG emissions, as the combustion of fossil fuels for electri-
city generation, heating, cooling, cooking, transportation and
industrial production is the major source of GHGs. The
energy systems that urban areas rely heavily on are shaped
by the quantity of energy used, the energy structure (i.e. the
types of energy forms used) and the quality of the energy
(e.g. natural gas is less carbon intensive than coal). Variations
in emissions by one of the main urban energy sectors,
electricity consumption — both between and within urban
areas around the world — depend on several factors that
policy-makers can address: access to the grid; the type of fuel
used to generate electricity; technologies applied; and
existence of alternative sources of generation (renewable,
nuclear, etc.).

Transportation is another key emitter that increases as
economies grow, especially in developing countries, and as
incomes rise. Emissions by the sector are expected to
continue increasing in the coming decades. Particularly in
developed countries, urban areas often generate smaller
amounts of per capita GHG emissions from ground trans-
portation than rural areas. Density plays a key role in this
difference, and is one of the most important factors influen-
cing differences both in the amount of energy used and GHGs
emitted across urban areas. This should not lead decision-
makers, however, to simply base their actions on a shapshot of
urban form at a particular moment in time. It should, rather,
lead themn to address the dynamics of such processes as the
extent of automobile use, quality of public transit, land-use
planning and governmental policies, all of which determine
the impact of urban density upon energy use and emissions by
the transport sector. Policies aimed at reducing emissions by
the sector need to consider that differences in emissions for a
mode of transport (e.g. private vehicles) also depend on
several factors: size and types of vehicles, efficiency of
engines, maintenance practices, vehicle-trip frequencies and
operating speeds, and driving behaviour.

Commercial and residential buildings are key sources
of direct emissions, indirect emissions and emissions associ-
ated with embodied energy [i.e. commercial energy used to
make products). These are related to onsite combustion of
fuels, public electricity use for street lighting and district
hant ~amorimntinn and thraiiah the materiale 1ced for their

construction. Decision-makers need to pay attention to such
factors that determine emissions from buildings as the need
for heating and cooling (determined by climate conditions,
but also by cultural preferences and access to monetary
resources), the construction of the building, the behaviour
of building occupants, the type of fuel used, the size of the
space to be heated or cooled, and the orientaticn of the
buildings.

Two other key emitting sectors are industry and waste.
Because many industrial activities are energy intensive in
their operation, their increasing dominance in the
economies of such cities as Saldanha Bay in South Africa or
Shanghai in China (see Chapter 3) can make up 2 big part of
their emissions. Mitigation policies and strategies need to
address the following factors acceunting for differences in
industrial emissions: location, size and age of the industrial
facilities, as well as the carbon intensity of their energy
sources. Although waste is a small contributor to global
emissions, rates of waste generation have increased during
recent years, particularly in rapidly industrializing developing
countries that have been experiencing increasing affluence.
Waste generation is linked to population, affluence and
urbanization; yet — as exemplified by Barcelona (Spain),
London (UK) and New York (US) — emissions from waste
generation can be greatly reduced by such measures as
efficient collection, and technologies for methane capture
and storage, as well as for methane to energy conversion.

The second reason for highlighting the need for an
understanding of the sources and drivers of GHG emissions
relates to a twofold purpose of measuring emissions from
cities: inventories of emissions provide a basis for compar-
isons and for inter-urban competition and cooperation; and
they constitute a crucial first step in identifying potential
solutions. However, cities also rely on inward flows of food,
water and consumer goods that result in GHG emissions
from areas outside the city.

Notwithstanding the importance of emission invento-
ries, it has been difficult to develop a standardized globally
compatable methodology for GHG emissions at the local or
municipal level. There are a number of reasons for this:

s [t is difficult to attribute to cities emissions by such
sectors as aviation and shipping. For example, many of
the passengers using major international airports
situated in or close to major cities may be from
elsewhere in the country, or may only be using these
airports for transit purposes.

o The different methodologies used to measure emissions
can result in different numbers (i.e. scope issues). For
example, Scope 1 inventories only include direct
emission sources within the political boundary of a city,
while Scope 3 would include all indirect and embodied
emissions (such as GHG emissions embedded in food).

*  Awide range of boundary definitions are used to define
urban areas and cities. It is clear from Chapter 3 that
the smaller the scale, the greater the challenges posed
by ‘boundary problems’, which make it increasingly
hard to identify which emissions ought or ought not to
be allocated to a particular place.
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require a shift in paradigm, from the current focus on inter-
national responses Lo one that is more broad based and
inclusive of actions at national and local levels.

Sources and drivers of cities’ GHG emissions

To explore the sources and drivers of urban areas’ contribu-
tion to climate change is of utmost importance for several
reasons. First, transportation, energy generation, industrial
production and other urban sources are associated with
cities and their functioning. Bach of these sectors consti-
tutes a universe by itself, not only in terms of the types of
GHGs that they generate, or the factors explaining differ-
ences in the levels and carbon intensities of their emissions,
but also in terms of the mitigation opportunities that they

" offer, all of which will be briefly discussed here.

Energy is by far the most relevant sector for assessing
GHG emissions, as the combustion of fossil fuels for electri-
city generation, heating, cooling, cooking, transportation and
industrial production is the major source of GHGs. The
energy systems that urban areas rely heavily on are shaped
by the quantity of energy used, the energy structure i.e. the
types of energy forms used) and the quality of the energy
(e.g. natural gas is less carbon intensive than coal). Variations
in emissions by one of the main urban energy sectors,
electricity consumption — both between and within urban
areas around the world — depend on several factors that
policy-makers can address: access to the grid; the type of fuel
used to generate electricity; technologies applied; and
existence of alternative sources of generation (renewable,
nuclear, etc.).

Transportation is another key emitter that increases as
economies grow, especially in developing countries, and as
incomes rise. Emissions by the sector are expected to
continue increasing in the coming decades. Particularly in
developed countries, urban areas often generate smaller
amounts of per capita GHG emissions from ground trans-
portation than rural areas. Density plays & key role in this
difference, and is one of the most important factors influen-
cing differences both in the amount of energy used and GHGs
emitted across urban areas. This should not lead decision-
makers, however, to simply base their actions on a snapshot of
urban form at a particular moment in time. It should, rather,
lead them to address the dynamics of such processes as the
extent of automobile use, quality of public transit, land-use
planning and governmental policies, all of which determine
the impact of urban density upon energy use and emissions by
the transport sector. Policies aimed at reducing emissions by
the sector need to consider that differences in emissions for a
mode of transport (e.g. private vehicles) also depend on
several factors: size and types of vehicles, efficiency of
engines, maintenance practices, vehicle-trip frequencies and
operating speeds, and driving behaviour.

Cominercial and residential buildings are key sources
of direct emissions, indirect emissions and emissions associ-
ated with embodied energy (i.e. commercial energy used to
make products). These are related to onsite combustion of
fuels, public electricity use for street lighting and district
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factors that determine emissions from buildings as the neeq
for heating and cooling (determined by climate conditions,
but also by cultural preferences and access to monetary
resources), the construction of the building, the behaviour
of building occupants, the type of fuel used, the size of the
space to be heated or cooled, and the orientation of the
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Two other key emitting sectors are industry and waste.
Because many industrial activities are energy intensive in
their operation, their increasing dominance in the
economies of such cities as Seldanha Bay in South Africa or
Shanghai in China (see Chapter 3 can make up a big part of
their emissions. Mitigation policies and sirategies need to
address the following factors accounting for differences in
industrial emissions: location, size and age of the industrial
facilities, as well as the carbon intensity of their energy
sources. Although waste is a small contributor to global
emissions, rates of waste generation have increased during
recent years, particularly in rapidly industrializing developing
countries that have been experiencing increasing affluence,
VWaste generation is linked to population, affluence and
urbanization; yet — as exemplified by Barcelona (Spain),
London (UK) and New York (US) — emissions from waste
generation can be greatly reduced by stich measures as
efficient collection, and technologies for methane capture
and storage, as well as for methane to energy conversion.

The second reason for highlighting the need for an
understanding of the sources and drivers of GHG emissions
relates to a twofold purpose of measuring emissions from
cities: inventories of emissions provide a hasis for compar-
isons and for inter-urban competition and cooperation; and
they constitute a crucial first step in identifying potential
solutions. However, cities also rely on inward flows of food,
water and consumer goods that result in GHG emissions
from areas cutside the city.

Notwithstanding the importance of emission invento-
ries, it has been difficult to develop a standardized globally
comparable methodology for GHG emissions at the local or
municipal level. There are a number of reasons for this:

o Ttis difficult to attribute to cities emissions by such
sectors as aviation and shipping. For example, many of
the passengers using major international airports
situated in or close to major cities may be from
elsewhere in the country, or may only be using these
airports for transit purposes.

o The different methodologies used to measure emissions
can result in different numbers (i.e. scope issues). For
example, Scope 1 inventories only include direct
emission sources within the political boundary of a citf;
while Scope 3 would include all indirect and embodied
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urban areas and cities. It is clear from Chapter 3 that
the smaller the scale, the greater the challenges posed
by ‘boundary problems’, which make it increasingly
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The above should lead policy-makers to be extremely
cattious about statetments or numpers on the total contribu-
fion of urban areas to GHG emissions — not only because of
the lack of an accepted definition of an ‘urban area’ or ‘city’,
or of globally accepted standards for recording emissions,’
put also because little clarity exists cn the relative allocation
of responsibility from ‘production-based” or ‘consumption-
pased’ approaches. This is illustrated by the fact that vastly
different proportions of emissions can be attributed to the
manufacturing sector of Chinese or African cities discussed
in Chapter 3, which produce goods for consumption in many
other locations around the world.

What is clear is that a large measure of the responsi-
bility for the emissions in the producing country should be
porne by individuals consuming the produced goods. In
contrast with most assessments ef the urban contribution to
climate change, focused on the emissions that are produced
by activities taking place within given territorial boundaries,
Chapter 3, therefore, suggests an alternative approach which
also considers the emissions associated with the consump-
tion patterns of individuals. This idea acknowledges the fact
that many agricultural and manufacturing activities that
meet the needs of urban residents take place outside city
poundaries, and often in other countries. Furthermore, and
most importantly, it leads to the conclusion that unsustain-
able levels of consumption — as partially determined by the
marketing strategies of corparations, but which also drive
the processes of production — are crucial to understanding
the contribution that urban areas are making to climate
change.

Besides patterns of consumption, a variety of overrid-
ing factors account for the different contributions of urban
areas to GHGs, both within and across countries. The first
are the various dimensions of geography that can be broadly
categorized as climatic situation, altitude and location in
relation to sources of energy resources (e.g. hydroelectricity
and coal).

The second is the demographic composition and
dynamics of a society given by changing age structures, and
the increasing trend (at least within wealthier groups)
towards smaller households. Demographic dynamics relate
to GHG emissions in very complex and shifting ways.

Urban form and urban density are the third factor,
related to a series of social and environmental outcomes. For
instance, the extremely low densities of many suburban
areas (particularly in North America and Australia) are associ-
ated with high levels of household energy consumpticn and
emissions as a result of sprawling buildings and extensive car
usage. On the other hand, the extremely high densities of
many developing country cities can be related to increased
health risks, and high levels of vulnerability to climate
Chlange and extreme events. Some of the many factors deter-
mining climate risks can be exacerbated by density: coastal
location, exposure to the urban heat-island effect, high levels
of outdoor and indoor air pollution, and poor sanitation.®
T_hese same factors, however, can create opportunities for
Simultaneously improving health and cutting GHG emissions

thTDugh policies related to transport systems, urban
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Finally, the types of economic activities taking place
within an urban centre are another key determinant of GHG
emissions, not only because the dominance of industrial
activities has a huge influence on patterns of emissions, but
also because — as illustrated by many cities in South Africa -
extractive activities and energy-intensive manufacturing,
particularly if depending on fossil fuels, are obviously associ-
ated with higher levels of emissions.

The multiple urban faces of climate impacts
and vulnerabilities

Chapter 4 highlights the potential cumulative and multiplica-
tive effects of loss of lives, damage to infrastructure and of
other climate-related impacts. It also addresses the distribu-
tional nature of climate change impacts both within and
among cities. However, not all of the outcomes of climate
change are negative. As illustrated by cities as diverse as
Durban (South Africa), Manizales (Colombia), New York
(US) and London (UK), the potential also exists for cities to
serve as sources of resilience to climate change, taking
advantage of opportunities to address multiple developmen-
tal problems at once and to lead the world on adaptation
efforts.

Chapter 4 also points to current findings on the
recent and future trajectory and geographical variations in
climate hazards. For instance:

»  Although showing significant regional variation, average
sea levels have been rising and are expected to continue
to rise around the world, thus putting coastal urban
areas at risk from property damage, displacement of
residents, disruption of transpertation and wetlands
loss.

*  Tropical cyclones and extra-tropical storms have been
increasing in intensity since the 1970s.

*  Severe precipitation events have become more intense
and more frequent, and are predicted to cause a greater
incidence of urban flooding.

»  Agaresult of climate change, extreme heat events are
predicted to become more intense, longer lasting and
more frequent over most land areas.

Utban areas are already facing an array of hazards, with some
that are related to climate change and others that are not;
but together these hazards may present a complex set of
circumstances that will increase impacts. Heat waves
coalesce with urban heat islands and air pollution to put
urban populations at increased risk from respiratory mortal-
ity When hitting areas subjected to processes of
deforestation and erosion, heavy precipitation events result
in flooding and landslides, whose primary victims are popula-
tions living in slums.

Climate events can also result in different sets of
social and environmental impacts upon the economic
sectors, infrastructures and population groups of a city. For
instance, severe weather events, including heavy precipita-
tion and wind, can decimate the built environment,
elnding homes and places of business. They can also
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distupt and cause lasting damage to highways, seaports,
rivers, bridges and other components of the transportation
systems that urban centres depend on. These weather
impacts can affect such infrastructures as water supply,
sanitation and energy provisiorn. They can also affect the
insurance industry and its beneficiaries by increasing the
costs of insurance coverage and can negatively affect not
only retail and commercial services, but also industrial facili-
ties, especially if they are located in risk-prone areas or
depend on climate-sensitive inputs. Furthermore, they can
make it difficult for residents of informal settlements to
conduct small-scale commerce, petty trading and artisan
trades.

When considering how climate change will impact
upon urban areas, it is important to distinguish between risk
and vulnerability. The same risk factors (such as hurricanes
and floods) can be experienced differently by different
individuals, demographic groups, cities and countries. Most
climate change risks have a high degree of regional and local
variation. The level of risk to an urban area from these
impacts depends, in part, on how much of the city’s popula-
tion and economic assets are located in high-risk areas (i.e.
exposure). In many cases, exposure level will be a function
of the location of the city itsell, Exposure can also be linked
to land-use planning within a city, including continued devel-
opment in known hazardous zones, and the destruction of
natural protective areas.

Similar climate change impacts are not experienced
the same way by cities in developing and developed
countries. The degree to which urban areas are vulnerable to
climate hazards cr can suffer negative impacts depends not
only on the nature and dynamics of physical hazards, but also
on social and environmental factors such as the:

* integrity of infrastructure and urban planning, or lack
thereof;

o ayailability of financial and human resources;

¢ presence of disease and malnourishment;

*  availability of information and level of awareness of risk;
and

* extent of dependence on natural resources.

Differences in climate impacts also exist between men and
women, the elderly and children, and the wealthy and the
poot, both in developed and developing countries. For
example, men and women differ in their livelihoods, family
roles, behaviours, access to assets and perceptions of risk.
Both can be treated differently with respect to planning and
relief efforts during and after disasters. Impacts are also
frequently more severe for the disabled, and ethnic and
other minerities, who are frequently and relatively more
disadvantaged in terms of access to assets and adaptation
options. The vulnerability of children relates more to their
physiological immaturity or to their limited cognitive ability
and behavioural experiences, compared to adults. The
vulnerability of the elderly can depend upon such factors as
poverty (greater in developing countries), social isolation

(more common in developed countries) or deteriorating
rhireimal anlth nnd makilitr

It is also important to note the issue of compounding
vulnerabilities — that is, the fact that some population groups
fall into more than one such category (e.g. poor old women)
and can thus find themselves dramatically constrained in
their ability not enly to cope with future climate hazards, but
even to prepare for and respond to the varied stresses that
they already face.

Government intervention can fundamentally improve
urban resilience to climate change impacts through targeted
adaptive finance, broad institutional strengthening and more
attention to the causes of vulnerability. The opposite,
however, can also be the case. Maladaptive policies — such as
ineffective or campletely lacking land-use controls, weak
building code standards or ineffective enforcement — have
directly resulted in increased vulnerability of urban areas or
of households and communities within them to sea-level
rise, flooding and coastal storms.

In order to improve resilience to climate impacts, it
has been suggested that urban governance should target the
most vulnerable populations — namely, the urban poor and
individuals living in informal settlements. These two groups
have often been ignored in more conventional urban
planning and intervention. Policies will need not only to
reduce the vulnerabilities of existing populations, but also to
address the underlying issues that permit settlement in
marginal and vulnerable urban areas in the first place.

Mitigation responses

Because cities represent concentrations of populations and
economic activities with expanding energy demands for
heating, cooling, lighting, transportation, industrial proc-
esses, water provision, waste disposal and telecommun-
ications, they can be seen as one ‘part of the problem’ of
climate change. Reducing GHG emissions is, therefore, cne
of the key policy challenges that cities face. Beyond this view
of cities as a major culprit in global climate change, however,
there is also great promise for these same cities to become
‘part of the solution’. Cities may play a major role in mitiga-
tion efforts for three reasons. First, they have direct of
indirect jurisdictional responsibility for some of the key
processes that may be involved in the production or reduc-
tion of GHGs — processes such as transportation, energy
generation and use, land-use planning, and waste collection
and disposal. Second, by virtue of the fact that cities concen-
trate populations and businesses, they may also make
feasible such potential solutions as mass transit and energy
savings in office buildings. Third, they may act as a catalyst t0
other potential levels of acticn on climate change as munick
pal governments interact with stakeholders in the private
sector and civil society. Over the past two decades, in fact,
cities have become a ‘crucial arena’ where the challenges of
climate change are being addressed.

Chapter 5 notes that there are five key sectors where
mitigation actions ate taking place in urban areas. These
sectors are urban form and structure; the built environment;
urban infrastructures; transport; and carbon sequestration.
In terms of the first of these, urban sprawl is an area of
~amearn tnr hath develaned and develoning countries. This 18
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disrupt and cause lasting damage to highways, seaports,
rivers, bridges and other compenents of the transportation
systems that urban centres depend on. These weather
impacts can affect such infrastructures as water supply,
sanitation and energy provision. They can also affect the
insurance industry and its beneficiaries by increasing the
costs of insurance coverage and can negatively affect not
only retail and commercial services, but also industrial facili-
ties, especially if they are located in risk-prone areas ar
depend on climate-sensitive inputs. Furthermore, they can
make it difficult for residents of informal settlements to
conduct small-scale commerce, petty trading and artisan
trades.

When considering how climate change will impact
upon urban areas, it is important to distinguish between risk
and vulnerability. The same risk factors (such as hurricanes
and floods) can be experienced differently by different
individuals, demographic groups, cities and countries. Most
climate change risks have 2 high degree of regional and local
variation. The level of risk to an urban area from these
impacts depends, in part, on how much of the city’s popula-
tion and economic assets are located in high-risk areas (i.e.
exposure). [n many cases, exposure level will be a function
of the location of the city itself. Exposure can also be linked
to land-use planning within a city, including continued devel-
opment in known hazardous zones, and the destruction of
natural protective areas.

Similar climate change impacts are not experienced
the same way by cities in developing and developed
countries. The degree to which urban areas are vulnerable to
climate hazards or can suffer negative impacts depends not
only on the nature and dynamics of physical hazards, but also
on social and environmental factors such as the:

* integrity of infrastructure and urban planning, or lack
thereof;

* availability of financial and human resources;

* presence of disease and malnourishment;

*  availability of information and level of awareness of risk;
and

* extent of dependence on natural resources,

Differences in climate impacts also exist between men and
womet, the elderly and children, and the wealthy and the
poor, both in developed and developing countries. For
example, men and women differ in their livelihoods, family
roles, behaviours, access to assets and perceptions of risk.
Both can be treated differently with respect to planning and
relief efforts during and after disasters. Impacts are also
frequently more severe for the disabled, and ethnic and
other minorities, who are frequently and relatively more
disadvantaged in terms of access to assets and adaptation
options. The vulnerability of children relates more to their
physiclogical immaturity or to their limited cognitive ability
and behavioural experiences, compared to adults. The
vulnerability of the elderly can depend upon such factors as
poverty (greater in developing countries), social isolation
(more common in developed countries) or deteriorating
physical health and mobility,

[t is also important o note the issue of COmpoungy
vulnerabilities — that is, the fact that some populatigp groups
fall into more than one such category (e.g. poor glg W(}mei!
and can thus find themselves dramatically constraineg i
their ability not only to cope with future climate hazards, bt
even to prepare for and respond to the varied stresges that
they already face.

Government intervention can fundamentally improye
urban resilience to climate change impacts through targeteq
adaptive finance, broad institutional strengthening and mope
attention to the causes of vulnerability, The Opposite,
however, can also be the case. Maladaptive policies — sych as
ineffective or completely lacking land-use controls, wegk
building code standards or ineffective enforcement — haye
directly resulted in increased vulnerability of urban areas g
of households and communities within them to sealeyel
rise, flooding and coastal storms.

[n order to improve resilience to climate impacts, it
has been suggested that urban governance should target the
most vulnerable populations — namely, the urban poor and
individusls living in informal settlements. These two groups
have often been ignored in more conventional urbap
planning and intervention. Policies will need not only to
reduce the vulnerabilities of existing populations, but also to
address the underlying issues that permit settlement in
marginal and vulnerable urban areas in the first place.

Mitigation responses

Because cities represent concentrations of populations and
ecenomic activities with expanding energy demands for
heating, cooling, lighting, transportation, industrial proc-
esses, water provision, waste disposal and telecommun-
ications, they can be seen as one ‘part of the problem’ of
climate change. Reducing GHG emissions is, therefore, one
of the key policy challenges that cities face. Beyond this view
of cities as & major culprit in global climate change, however,
there is also great promise for these same cities to become
‘part of the solution’. Cities may play a major role in mitiga-
tion efforts for three reasons. First, they have direct or
indirect jurisdictional responsibility for some of the key
processes that may be involved in the production or reduc-
tion of GHGs — processes such as transportation, energy
generation and use, land-use planning, and waste collection
and disposal. Second, by virtue of the fact that cities concen-
trate populations and businesses, they may also make
feasible such potential solutions as mass transit and energy
savings in office buildings. Third, they may act as a catalyst to
other potential levels of action on climate change as munict:
pal governments interact with stakeholders in the private
sector and civil society. Over the past two decades, in fact,
cities have become a ‘crucial arena’ where the challenges of
climate change are being addressed.

Chapter 5 notes that there are five key sectors where
mitigation actions are taking place in urban areas. These
sectors are urban form and structure; the built environment;
urban infrastructures; transport; and carbon sequestration.
In terms of the first of these, urban sprawl is an area of
concern for both developed and develoning countries. This is

use distances travelled between home and work,
o or leisure activities equate to a greater reliance on
motorized transportation. _Sorr_letlmes sprawl has a_ﬂso led to
middle-class urban fringe districts Whe.re more avqllable land
and a release from some of the buﬂdmg constraints of the
central city has m.eant larger hogsg sizes and higher per
capita GHG emissions. m other cities, however, sprawl is
fuelled by the growth of informal settlements.

[n order to address these issues, many strategies have
peen used to limit urban expansion, reduce travel and
increase energy efficiency of the urban form. Some of these
take the form of small- and large-scale regeneration projects
(urban renewal), and these have taken place primarily in
developed countries. Within developing countries there are
few mitigation initiatives that make explicit use of urban
form; when attempted, they are often constrained by a lack
of capacity among local governments to implement them
effectively. They also have been criticized for their exclusive
nature and potential for exacerbating social inequalities (e.g.
the eco-city Dongtan in China).

The design and use of the bullt environment is an area
that is critical to urban mitigation efforts, and actions fall
into three broad categories. These are economic incentives,
regulatory requirements and information programmes. More
recently, a growth in voluntary public—private partnerships
and a mixing of these approaches has led to an explosion in
the range of approaches used, including micro-generation
and new building materials. Nonetheless, built environment
projects primarily take place within the cities of developed
countries, and have sometimes taken the form of efforts to
help the urban poor. Some of these projects” have been led
by grassroots organizations and housing co-operatives,
suggesting that innovative forms of social organization are
emerging and creating initiatives that address climate change
mitigation, while also potentially taking on issues of social
and environmental justice. The combination of social and
environmental gains may be particularly useful in developing
countries and for addressing such issues as fuel poverty.

Many of the urban infrastructure initiatives focusing
on energy efficiency are primarily driven by such factors as a
desire for energy security and financial savings, and —to a
lesser extent — by the opportunities offered by international
instruments such as the CDM., Both drivers may have helped
to keep these projects economically and politically feasible,
but, at the same time, may limit their effectiveness in long-
term GHG savings, as financial savings have sometimes led
to increased usage. Because of this, measures must be taken
against the rebound effect, where increased efficiency leads
to higher energy consumpticn. Thus, energy efficiency
projects need to be coupled with the development of low-
carbon renewable fuel sources and efforts to reduce energy
consumption.

As noted above, the transport sector is a large contrib-
utor to GHG emissions. Growth in GHG emissions also
teflects a modal shift, since higher incomes increase the
affordability and desirability of private automobiles, and
middle- and high-income groups within developing countries
move towards the use of private vehicles and away from
public transportation. Climate change mitigation schemes in
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the transport sector may be grouped inte seven categories,
including low-carbon transport infrastructure; low-carbon
infrastructure renewal; fleet replacement; fuel switching;
enhancing energy efficiency; demand-reduction measures
(for private motorized vehicles); and demand-enhancement
measures (for public and other low-carbon modes of trans-
portation, such as human powered).

Carbon sequestration involves removing carbon from
the atmosphere, either through promoting natural carbon
sinks (such as planting trees or protecting forests) or by
technological means for carbon capture and storage. While
carbon sequestration schemes have mostly been on the
periphery of urban mitigation efforts, new technologies for
carbon capture and storage and international carbon finance
are bringing carbon sequestration to the fore. Most carbon
sequestration schemes at the urban level relate to tree-plant-
ing schemes, as well as restoration or preservation of carbon
sinks. Carbon sequestration projects combine well with city
beautification programmes where measures such as creating
and protecting green spaces and facilitating public access can
be brought together.

Despite the array of mitigation responses by urban
centres to date, a piecemeal rather than a strategic approach
is wvery common. Furthermore, notwithstanding the
existence of initiatives to measure mitigation outcomes,®
there is limited information about the individual and collec-
tive impact of existing responses, especially when they
extend beyond municipal buildings and infrastructure
systems or involve behavioural change. The reasons for this
include the relatively short time-scales involved and the
fragmented nature of the data available, especially with
regard to levels and reductions of GHG emissions within and
across urban communities and sectors.

Of the four types of municipal governance described
in Chapter 5, seif-governing, the one mostly emphasized by
municipal authorities, faces a limitation: frequently, munici-
pal GHG emissions make up a small percentage of the total
city emissions. This means that too much attention to the
sell-governing mode may detract resources from the broader
mitigation challenges faced by a city. Seeking te govern
climate change through the provision of infrastructure and
services holds the most potential in cities where municipal
governments retain ownership or control of infrastructure
networks, and where basic needs have been met. Because of
their targeted and enforceable nature, taxation, land-use
planning and other regulation mechanisms can also be very
effective in terms of reducing GHG emissions. Yet, these are
also the least popular approaches adopted by municipal
governments and, therefore, the most difficult to sustain
politically. The enabling mode of governing has significant
mitigation advantages: it results in (relatively) low upfront
economic and political costs, and can also increase the trans-
parency and legitimacy of urban governance. However,
enabling initiatives are restricted to those who are willing to
participate, and cannot be enforced.

Chapter 5 also explores three modes of public—private
governance of climate change action: voluntary, private
provision and mobilization. The chapter uses the limited
available data on this relatively new phenomenon to draw
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some preliminary conclusions. These approaches tend to be
adopted by partnerships or networks, and to focus on the
adoption of voluntary standards. They have the potential to
offer win-win options (i.e. tackling mitigation through a
progressive, inclusive and environmentally fair approach).
They are also faced with problems, however: they ate small
in scale and often politically marginal, They may serve to
shift accountability away from actors with much higher
responsibilities for the bulk of {urban) GHG emissions.
Although pattnerships may provide shared resources, knowl-
edge and other penefits, they are often fragile and
threatened by the potential of promoting the points of view
of a select group of individuals and serving powerful inter-
ests at the expense of the disenfranchised.

Adaptation responses

Because mitigation efforts at all levels have so far not been
able to move the global climate system away from its current
and dangerous trajectory of change, adaptation actions are
urgently needed to address both current and future climate
risks in urban areas, What decision-makers at different levels
do today to cope and adapt will have an influence on the
lives and livelinoods of millions of urban dvvellers. Buildings,
infrastructures, energy systems and other key components of
cities are long lasting. Therefore, what is designed and built
now will be fundamental in coping with climate change
many decades into the future.

Urban populations have long had to cope with a wide
range of risks to their econommic activities, lives and liveli-
hoods. In the absence of effective local government actions,
these become the most frequent types of response to
climate change. Yet, these Tesponses are generally small
scale; they do not address the underlying root causes of
vulnerability and are therefore best described as coping
strategies.

Wealth and access Lo assets, information ot social
networks can help individuals to reduce the risk of negative
outcomes. Wealth, for instance, allows individuals to buy,
build or rent homes that can withstand extreme weather in
districts that have not been at risk from flooding. As illus-
trated by such cases as Dhaka (Bangladesh] and Lagos
(Nigeria), populations lacking access to these use other
strategies to reduce the risks of negative outcomes. Most of
the measures taken to help cope with climate events are
impact minimizing or impact reducing, rather than preven-
tive.

Community-based adaptation is important in urban
areas, as it helps to address the limitations or inadequacies of
governmental intervention (such as in the provision of infra-
structure and services); and because it can become an
important part in the enhancement of resilience to extreme,

 and increasingly unpredictable, weather events. Community-

pased adaptation is based on the premise that local
communities have the skills, experience, local knowledge
and motivation, and that, through community organizations
or networks, they can andertake locally appropriate risk
reduction. However, to be effective, community-based

‘community-based’ organization in which the needs and
priorities of those most &t risk or most vulnerable are repre-
sented and actually taken care of in effective ways. It also
needs to focus on the reasons why the urban poor are dispro-
portionately vulnerable to climate change, such as through
their greater exposure to hazards, the lack of hazard-reduc-
ing infrastructure, the lack of state provision for assistance
after extreme events, and the lack of legal and financial
protection.

Equally relevant can be other grasstoots organiza-
tions. For example, by enhancing the capacity of the urban
poot to save regularly, by helping to identify and purchase
jand for housing, and by promoting other actions of commu-
nity organization, slum federations (such as in the
Philippines and India) are helping to build the resilience of
low-income households to many potential shocks.

Yet, community-based adaptation and grassroots
organizations are faced with constraints arising from the
immense cost, energy and time required to construct,
develop and maintain the key determinants of resilience for
the inhabitants of many cities in developing countries. These
determinants of resilience include infrastructure and
services, warning systems, emergency responses, education,
ete. In fact, most climate change-related risks exacerhate
risks already present, which are the result of inadequacies in
local governments’ capacities or willingness 0 Manage and
govern urban areas. Thus, there is a large deficit in the basic
infrastructure and services needed to address not only risks
related to extreme weather and water constraints, but also
‘everyday’ risks.

Cities in developed countries do not have very large
infrastructure deficits. Most or all of their inhabitants live in
buildings that meet building standards, have access to educa-
tion and are served by piped water supplies, sewers, drains
and solid waste collection. Therefore, their adaptation
responses are frequently relatively easier to design, imple-
ment and fund. This does not mean that adaptation easily
gets the political support that it deserves. Many cities need
major upgrades in their infrastructure and should take
account of likely climate change impacts. Most cities need to
expand their capacity to anticipate and manage exireme
weather events. Some cifies are located on sites that are at
risk from the implications of climate change (such as coastal
areas). Finally, key actors in many developed country cities
which struggle with economic decline see climate change
risks as a distant danger.

Some components of effective adaptation responses
can be drawn from the analysis of different case studies
presented in Chapter 6. An essential first stage is the recog
nition among authorities and stakeholders that climate
change impacts need to be considered, Then an information
base on current conditions (i.e. on impacts of past extreme
weather and other disasters) needs to be developed.
Involved parties need to build on community and district
assessments, as well as projections of future climate change,
to develop risk/vulnerability assessments for the Citf:
Strategic plans for the city asa whole and for its different
sectors should be developed in association with other stake-
T e chould be undertaken L0
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some preliminary conclusions. These approaches tend to be
adopted by partnerships or networks, and to focus on the
adoption of voluntary standards. They have the potential to
offer win-win options (i.e. tackling mitigation through a
progressive, inclusive and environmentally fair approach).
They are also faced with problems, however: they are small
in scale and often politically marginal. They may serve to
shift accountability away from actors with much higher
responsibilities for the bulk of (urban) GHG emissions.
Although partnerships may provide shared resources, knowl-
edge and other benefits, they are often fragile and
threatened by the potential of promoting the points of view
of a select group of individuals and serving powerful inter-
ests at the expense of the disenfranchised.

Adaptation responses

Because mitigation efforts at all levels have so far not been
able to move the global climate system away from its current
and dangerous trajectory of change, adaptation actions are
urgently needed to address hoth current and future climate
risks in urban areas. What decision-makers at different levels
do today to cope and adapt will have an influence on the
lives and livelihoods of millions of urban dwellers. Buildings,
infrastructures, energy systems and other key components of
cities are long lasting. Therefore, what is designed and built
now will be fundamental in coping with climate change
many decades into the future.

Urban pepulations have long had to cope with a wide
range of risks to their economic activities, lives and liveli-
hoods. In the absence of effective local government actions,
these become the most frequent types of response to
climate change. Yet, these responses are generally small
scale; they do not address the underlying root causes of
vulnerability and are therefore best described as coping
strategies.

Wealth and access to assets, information or social
networks can help individuals to reduce the risk of negative
outcomes. Wealth, for instance, allows individuals to buy,
build or rent homes that can withstand extreme weather in
districts that have not been at risk from flooding. As illus-
trated by such cases as Dhaka (Bangladesh) and Lagos
(Nigeria), populations lacking access to these use other
strategies to reduce the risks of negative outcomes. Most of
the measures taken to help cope with climate events are
impact minimizing or impact reducing, rather than preven-
Live.

Community-based adaptation is important in urban
areas, as it helps to address the limitations or inadequacies of
governmental intervention (such as in the provision of infra-
structure and services); and because it can become an
important part in the enhancement of resilience to extreme,
and increasingly unpredictable, weather events, Community-
based adaptation is based on the premise that local
communities have the skills, experience, local knowledge
and motivation, and that, through community organizations
or networks, they can undertake locally appropriate risk
reduction. However, to be effective, community-hased
adaptation depends on the actual existence of a collective

‘community-based’ organization in which the Needs apg
priorities of those most at risk or most vulnerable are repre.
sented and actually taken care of in effective ways. It alsg
needs to focus on the reasons why the urban poor ars dispro.
portionately vulnerable to climate change, such as through
their greater exposure to hazards, the lack of hazard-redye.
ing infrastructure, the lack of state provision for assistance
after extreme events, and the lack of legal and finang
protection,

Equally relevant can be other grassroots organiza-
tions. For example, by enhancing the capacity of the urhap
poor to save regularly, by helping to identify and purchase
land for housing, and hy promoting other actions of commy.
nity organization, slum federations (such as in the
Philippines and India) are helping to build the resilience gf
low-income households to many potential shocks.

Yet, community-based adaptation and grassroots
organizations are faced with constraints arising from the
immense cost, energy and time required to construct,
develop and maintain the key determinants of resilience for
the inhabitants of many cities in developing countries, These
determinants of resilience include infrastructure and
services, warning systems, emergency responses, education,
etc. In fact, most climate change-related risks exacerbate
risks already present, which are the result of inadequacies in
local governments' capacities or willingness to manage and
govern urban areas. Thus, there is a large deficit in the basic
infrastructure and services needed to address not only risks
related to extreme weather and water constraints, but also
‘everyday’ risks.

Cities in developed countries do not have very large
infrastructure deficits. Most or all of their inhabitants live in
buildings that meet building standards, have access to educa-
tion and are served by piped water supplies, sewers, drains
and solid waste collection. Therefore, their adaptation
responses are frequently relatively easier to design, imple-
ment and fund. This does not mean that adaptation easily
gets the political support that it deserves, Many cities need
major upgrades in their infrastructure and should take
account of likely climate change impacts. Most cities need to
expand their capacity to anticipate and manage extreme
weather events. Some cities are located on sites that are at
risk from the implications of climate change (such as coastal
areas). Finally, key actors in many developed country cities
which struggle with economic decline see climate change
risks as a distant danger.

Some components of effective adaptation responses
can be drawn from the analysis of different case studies
presented in Chapter 6. An essential first stage is the recog-
nition among authorities and stakeholders that climate
change impacts need to be considered. Then an information
base on cufrent conditions (i.e. on impacts of past extreme
weather and other disasters) needs to be developed.
[nvolved parties need to build on community and district
assessiments, as well as projections of future climate change,
to develop risk/vulnerability assessments for the city.
Strategic plans for the city as a whole and for its different
sectors should be developed in association with other stake-
holders. Furthermore, measures should be undertaken to

al

support those adaptation responses that are already taking
lace. ] ;

Financing for adaptation revolves around two main
igsues: whether funds will be available to covler the cost .of
adaptation for urban areas, and whether there is the ;apamqr
1o use such funds to ensure that.the needed adaptation can
take place. Financing fo? adaptation can complement devel-
opment assistance. While the latter. can hglp focus .on Fhe
drivers of vulnerability that are associated with weak institu-
tional capacity, the Adaptation Fund (see Box 2.2) can
support the broader climate risk management strategies of
developing countries. Furthermore, both can help to
gvercome the contentious issue of the boundary between
climate change adaptation and development, if designed
with this in mind.

A further related issue refers to the costs of adapta-
tion. Most estimates of the costs of adaptation relevant to
urhan areas are estimates of the costs of adapting infrastruc-
ture, and these are faced with some problems. First is the
ambiguity as to what to include under infrastructure
(housing, for exarmple, is sometimes included by the [PCC,
sometimes excluded). Second is the assumption made that
costs can be calculated by applying a small increment to
existing investment flows into infrastructure that is climate
sensitive, with no account taken of the very large infrastruc-
ture deficits. This leads to overestimates of the proportion of
investment allocated to developed countries and to under-
estimates of the sums needed for Africa and other places
where there are very low/inadequate investment flows into
infrastructure. The third is the belief that the availability
of funding from international agencies is the ‘selution’
for adaptation, forgetting that local governments in many
developing countries are often weak, ineffective and unac-
countable to local populations. As a result, their capacity to
design and implement appropriate adaptation strategies
responding to the requirements of those most at risk from
climate change must be in doubt. Last, but not least, is the
idea that ‘adaptation’ and ‘development’ can be kept
separate. As noted in earlier chapters, climate change
impacts upon the ground are exacerbating non-climate
change impacts, and addressing both is inhibited by institu-
tional/governance failures. It is therefore necessary to study
carefully what adaptation would involve in particular
locations and what component of this is related to the exist-
ing infrastructure deficit.

[t is also important to keep in mind that it will not be
possible to adapt to climate change impacts in a number of
locations — because adaptation is considered too expensive
or technically unfeasible. Such consequences are often
referred to as ‘residual damage’, and the number of such
locations (and populations at risk) is likely to rise without
successful mitigation. [n addition, the issue of migrants who
are forced to leave their homes due to future climate change
needs to be addressed. As noted in Chapter 6, people whose
lives and homes cannot be adapted in sifv fall outside the
scope of most national and international legislation. Thus,
there have been some, though still marginal, calls for the
development of new international legislation to address the
concerns of ‘climate mierants’ — perhaps in the form of an

Conclusion and Policy Directions

international convention for persons displaced by climate
change.

ADDRESSING URBAN GHG
EMISSIONS AND
VULNERABILITIES:
CHALLENGES,
CONSTRAINTS AND
OPPORTUNITIES

Based on the findings of the previous chapters of this Global
Report, this section explores the challenges, constraints and
opportunities of effarts to decrease urban GHG emissions
and thereby enhance society’s resilience to climate change.
The global mitigation challenge will be to achieve develop-
ment paths that will bring down emissions by 2015 and
stabilize them by the end of the century at 445 to 490 parts
per million CO, equivalent {CO,eq) by volume.” Only in this
way can the global average temperature increase be kept
below 2°C, which, as recognized in the Copenhagen Accord,
is necessary to prevent harmful human interference with the
climate system.

Considering an estimated global population of 9
billion by 2050 and an increasing urban share of that popula-
tion, this means individual carbon footprints around the
world will have to be kept at an average of less than 2.2
tonnes per yeer. Yet, annual per capita emissions in some US
cities reach (or even exceed) 20 tonnes of CO,eq.'? Thus,
there is a need to reduce the emissions of many cities and
citizens in developed countries (and even in some develop-
ing countries) considerably. In order to address this
challenge, multilevel and multi-sectoral actions — including
many measures at the urban level — will need to achieve:

¢ reductions in the quantities of fossil fuels used;

* reductions in the carbon content of the fossil fuels used
(such as a switch from coal to natural gas); and

¢ changes in the energy structure (such as increased
reliance on renewahle energy sources) by switching to
other sources of energy, while ensuring that the quality
of energy provision is kept.

For example, measures need to be undertaken to ensure that
electricity, a key component of urban life, is generated
through less carbon-intensive energy sources.!!

All of these require that the decline in the carbon
intensity of fuels and the increase in both energy efficiency
and provision of low carbon-intensity clean fuels are
achieved in such a way that the global amount of emissions
from fossil fuels is substantially reduced. And as can be
concluded from this Global Report, this is not always the
case.

Mitigation responses formulated so far have primarily
focused on improving energy efficiency or reducing carben
intensity, which does not necessarily translate into a reduc-
tion in the total amount of emissions. A focus on energy
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efficiency savings in current infrastructure and devices (such
as cars) can result in a ‘rebound effect’ — that is, an increase
in consumption (resulting, for instance, from the use of
smaller engines but driving longer distances) following finan-
cial savings in their operation. Furthermore, such a focus can
dowrmplay other more effective options. For example, sizeable
renewable energy installations, including wind, solar and
nydropowet, have received relatively lower emphasis.'? Thus,
regulations and incentives by decision-makers operating at
international and national levels need to be set, focusing on a
portfalio of energy alternatives (i.e. not only on fossil fuels or
biofuels, but on combinations of all fuels that take advantage
of and respond to differing circumstances and contexts).

Cities are and can contribute to addressing the mitiga-
tion challenges of climate change in several ways:

¢ gsinitial seedbeds and niches for entrepreneurial
experiments with radically new technologies (by
commercial private-sector actors);

o a3 lively laboratories for experimentation among
emerging and future-looking communities (such as
Hammarby Sjéstad in Stockholm, Sweden'?) that share
particular perceptions, visions and ideas as to how to
move urhan communities away from current unsustain-
able development paths; or

o g communities that build networks and platforms (such
as workshops and conferences) to facilitate the
exchange of knowledge and experiences, as well as the
articulation of best practices.

Depending on their national contexts and histories, urban
local authorities have a highly variable level of influence
over GHG emissions. They can induce emissions reductions
in the energy sector through measures such as retrofitting
commercial, domestic and municipal buildings, by switching
traffic lights to energy-saving bulbs, etc. Besides having
influence over the efficiency of their transportation fleets,
they can implement transport planning policies which
encourage alternatives to the private car, such as the
Transmilenio in Bogota (Colombia). They can design z0ning
measures to promote certain patterns of settlement, energy
efficiency measures in new buildings, and standards for
domestic and commercial buildings, as exemplified by the
experiences of London (UK) and Chicago (US). They can
implement programmes to reduce GHG emissions in the
waste sector, such as through methane capture. Non-
governmental actors such as private-sector organizations are
now voluntarily involved in actions to decrease energy use
in commercial huildings. A similar movement is happening
within civil society groups, such as the ‘transition towns’
movement.?

The number of actions currently taking shape show
that involved stakeholders do acknowledge the urgency of
mitigation, and demonstrate their awareness that action
should be taken now to avoid abrupt or irreversible impacts.
Mitigation, indeed, is already happening at different levels of
government, but not at all levels or with the required effec-
tiveness. As indicated in Chapter 2, there are many
allanase fared pven hy ctich ambitious endeavours as the

Furopean Emissions Trading Scheme and the mitigation
responses of the UK and Germany.'® Furthermore, although
climate change is firmly on the urban policy agendas in hoth
developed and developing countries, it remains a marginal
issue in terms of implementation.

Diverse institutional factors explain the challenges,
constraints and cpportunities of mitigation responses by
local authorities. The first relates to the influence of the
context-specific interactions between different tiers of
government on local authorities’ response capacity (multi-
level governance). International and national policies provide
the enabling — but also constraining — context within which
urhan responses are framed; determine the autonomy and
competencies — the duties and powers — for municipal
authorities to act in response to climate change; and enable
policy integration within and between local authorities.
Another set of institutional factors shaping local authorities’
mitigation responses is their institutional ability to imple-
ment and enforce policies and measures. In many policy
areas, municipal authorities, especially but not exclusively in
developing countries, are unable or unwilling to enforce
building codes, land-use zoning, fossil fuel standards and
other regulations.

Two other factors are critical for the development of
mitigation policles — namely, the dynamics of network
creation and leadership — the latter both at the individual
and institutional levels. Local Governments for Sustainability
(ICLEI), organizations compiling and disseminating expert
knowledge such as the [PCC, the United Cities and Local
Governments and the Urban Leaders Adaptation Initiative,
among other international, national and municipal networks
of governmental and non-governmental organizations, have
also been important in developing municipal capacity.!”
Evidence suggests, however, that these have been more
important in developing the capacity of those municipalities
that are already leading responses to climate change.
[ndividual political champions and organizations, using
climate change as a means and window of opportunity for
fostering organizational reputation, have been equally funda-
mental in shaping action. Yet, if authorities lack the financial
and technological resources to execute programmes, the
power of leadership and of these networks to affect change
can be limited.

Of no lesser relevance as determinants of mitigation
responses are the availability of financial resources, of
technical expertise, as well as the weight of such structural
and enduring factors as the material infrastructure and
cultural practices of a city. For instance, the mitigation
challenges in the transportation sector will be strongly deter-
mined by the urban form of a city, with high-density areas
offering compatibility with options to develop metros, trams
and other high-efficiency modes of public transportation,
while sprawling low-density areas are more compatible with
systems of buses and minibuses to cover commuting needs.
Options to reduce emissions are constrained by the fact that
investments in power plants, industrial facilities and other
components of the urban environment have long lifetimes.
As for financial resources, given the many competing
demands in urban areas, local authorities lacking the money
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efficiency savings in current infrastructure and devices (such
as cars) can result in a ‘rebound effect’ — that is, an increase
in consumption (resulting, for instance, from the use of
smaller engines but driving longer distances) following finan-
cial savings in their operation. Furthermore, such a focus can
downplay other more effective options. For example, sizeable
renewable energy installations, including wind, solar and
hydropower, have received relatively lower emphasis. 2 Thus,
regulations and incentives by decision-makers operating at
international and national levels need to be set, focusing on a
portfolio of energy alternatives (i.e. not only on fossil fuels or
biofuels, but en combinations of all fuels that take advantage
of and respond to differing circumstances and contexts).

Cities are and can contribute to addressing the mitiga-
tion challenges of climate change in several ways:

*  as initial seedbeds and niches for entrepreneyrial
experiments with radically new technologies (by
commercial private-sector actors);

* as lively laboratories for experimentation among
emerging and future-looking communities (such as
Hammarby Siéstad in Stockholm, Sweden!3) that share
particular percepticns, visions and ideas as to haw to
move urban communities away from current unsustain-
able development paths; or

*  as communities that build networks and platforms (such
as workshops and conferences) to facilitate the
exchange of knowledge and experiences, as well as the
articulation of hest practices. 4

Depending on their national contexts and histories, urban
local autherities have a highly variable level of influence
over GHG emissions. They can induce emissions reductions
in the energy sector through measures such as retrofitting
commercial, domestic and municipal buildings, by switching
traffic lights to energy-saving bulbs, etc. Besides having
influence over the efficiency of their transportation fleets,
they can implement transport planning policies which
encourage alternatives to the private car, such as the
Transmilenio in Bogotd (Colombia). They can design zoning
Imeasures to promote certain patterns of settlement, energy
efficiency measures in new buildings, and standards for
demestic and commercial buildings, as exemplified by the
experiences of London (UK) and Chicago (US). They can
implement programmes to reduce GHG emissions in the
waste sector, such as through methane capture. Non-
governmental actors such as private-sector organizations are
now voluntarily involved in actions to decrease energy use
in commercial buildings. A similar movement is happening
within civil society groups, such as the ‘transition towns’
mevement, !

The number of actions currently taking shape show
that involved stakeholders do acknowledge the urgency of
mitigation, and demonstrate their awareness that action
should be taken now to avoid abrupt or irreversible impacts,
Mitigation, indeed, is already happening at different levels of
government, but not at all levels or with the required effec-
tiveness. As indicated in Chapter 2, there are many
challenges faced even by such ambitious endeavours as the

European Emissions Trading Scheme and the Mitigatigp
responses of the UK and Germany.'° Furthermore, although
climate change is firmly on the urban policy agendas in both
developed and developing countries, it remaing g ma
issue in terms of implementation.

Diverse institutional factors explain the challenges
constraints and opportunities of mitigation responses by'
local authorities. The first relates to the influence of the
context-specific interactions between different tiers of
government on local authorities’ response capacity (multi-
level governance). [nternational and national policies pravide
the enabling - but also constraining — context within Which
urban responses are framed; determine the autonomy ang
competencies — the duties and powers - for municipal
authorities to act in response to climate change; and enable
policy integration within and between local authorities,
Another set of instituticnal factors shaping local authoritiey’
mitigation responses is their institutional ability to imple-
ment and enforce policies and measures. In many policy
areas, municipal authorities, especially but not exclusively in
developing countries, are unable or unwilling to enforce
building codes, land-use zoning, fossil fuel standards and
other regulations.

Two other factors are critical for the development of

mitigation policies — namely, the dynamics of network
creation and leadership — the latter both at the individual
and institutional levels. Local Governments for Sustainability
(ICLEI), organizations compiling and disseminating expert
knowledge such as the [PCC, the United Cities and Local
Governments and the Urban Leaders Adaptation Initiative,
among other international, national and municipal netwarks
of governmental and nen-governmental organizations, have
also been important in developing municipal capacity.”
Evidence suggests, however, that these have been more
important in developing the capacity of those municipalities
that are already leading responses to climate change.
Individual political champions and organizations, using
climate change as a means and window of opportunity for
fostering organizational reputation, have been equally funda-
mental in shaping action. Yet, if authorities lack the financial
and technological resources to execute programmes, the
power of leadership and of these networks to affect change
can be limited.

Of no lesser relevance as determinants of mitigation
responses are the availability of financial resources, of
technical expertise, as well as the weight of such structural
and enduring factors as the material infrastructure and
cultural practices of a city. For instance, the mitigation
challenges in the transportation sector will be strongly deter-
mined by the urban form of a city, with high-density areas
offering compatibility with options to develop metros, trams
and other high-efficiency modes of public transportation,
while sprawling low-density areas are more compatible with
systems of buses and minibuses to cover commuting needs.
Options to reduce emissions are constrained by the fact that
investments in power plants, industrial facilities and other
components of the urban environment have long lifetimes.
As for financial resources, given the many competing
demands in urban areas, local authorities lacking the monev
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vide even basic services for their constituents are
A Pm to invest in the mitigation of climate change.
unhkewmore the international financial resources available
thif atior; (and adaptation] activities under the UNFCCC
fordn&egl(yoto Protocol (see Boxes 2.2 and 2.3) are quite
a‘r:n ly not sufficient to meet the requirements, particularly
Zlf dzveloping countries. As discussed in Chapter 6, this is
particularly the case in cities, as very 1imited resources have
heen made available for initiatives in urban areas.
It is likely that GHG emissions will continue to
increase until 2030 even if effective actions are taken now to
stabilize emissions around the end of the century, anlrg
despite current commitments within the Kyoto Protacol.
Thus, adverse impacts of projected climate change gnd
variability are inevitable, and urban centres will be particu-
Jarly at risk. Regardless of the scale of mitigation u'ndert.aken
over the next two to three decades, adaptation action will be
necessary, which will be another challenging and fundamen-
tal dimension of the urgent response to climate change.

The responsibilities of local authorities with regard to
the built environment, infrastructure and services that have
relevance for adaptation include:

50 far

o urban planning and regulatory instruments designed to
influence land availability and to authorize and oversee
hazardous activities that can produce disasters;

» provision and pricing of various public services, infra-
structure and resources; and

» enabling, proactively facilitating and coordinating
actions to manage hazards through partnerships with
the private sector, the academic sector, non-governmen-
tal and grassroots actors (e.g. househelds and
communities) to reduce risk.

Each urban centre may use these areas of responsibility to
design adaptation actions. However, the particularities —
often determined by the national contexts of these urban
centres —will dictate which of these measures will be most
effective.

As with mitigation, adaptation is already taking place,
at least on a small scale, and the world is witnessing the
beginnings of city-based adaptation strategies in some urban
centres. As yet, however, too few cities have developed
coherent adaptation strategies. Furthermore, in contrast to
such sectors as agriculture or forestry, there is relatively
much less explicit city-wide attention to urban adaptation. In
fact, most of the literature on climate change adaptation in
cities is on what should be done, not on what is heing done,
the main reason being that too little is actually being done.
The relatively lower emphasis on adaptation, and particularly
on urban adaptation, is partly a result of the existing struc-
ture of incentives under the Climate Convention. For
instance, funding is available'” for mitigation activities such
as landfill gas capture and for electricity generation, for
transportation or carbon capture from reforestation and
conservation of forests. However, while very little (only 8.4
per cent of the CDM projects are urban) is readily available
for urban mitigation projects, practically nothing is allocated
to adantation efforts at the city leve] 20
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Among urban areas, this relatively low interest in
adaptation can also be related to the fact — clearly illustrated
by Durban (South Africa) — that getting more widespread
attention by city and municipal governments to climate
change adaptation requires clear and detailed risk assess-
ments (knowledge). It also requires a better understanding
of how adaptation measures can serve and be integrated not
only within disaster risk reduction, but also within such
components of the development agenda as land-use
planning, as well as access to water, sanitation and housing,
[t also depends on diverse institutional factors, in addition to
leadership and local authorities’ willingness to act. For
example, effective adaptation actions can depend on
whether authorities have the autonomy, resources and
decision-making power to design and implement actions on
the built environment, infrastructure and services that have
relevance for adaptation; and whether and how adaptation
options and challenges are related to such development
issues as the need to protect the poor or to provide land and
shelter for them (such as Manizales, Colombia, and the
Homeless People’s Federation of the Philippines).?!

A fundamental challenge in this context relates not
only to whether adaptation is responding effectively to
potential climate change impacts in different sectors, but
also to social equity issues — that is, whose needs are served
(and whose are not) by adaptation responses, especially in
relation to income, gender and age. For instance, are the
adaptations aimed at protecting the wealthier groups and
districts; or those living in informal settlements; or women
and their particular risks and vulnerabilities; or the city’s
most economically important assets; or the city’s populations
most at 1isk? Decision-makers can be more effective and
legitimate if they include these groups — or at least their
genuine representatives — in the pracess of addressing these
questions.??

It is not only the city authorities of some early
frontrunners that are responding to the adaptation
challenges of climate change. Households and communities
are already coping with climate-related hazards — for
example, by raising plinth levels, saving meney and by partic-
ipating in community initiatives to clear blocked drainage
channels to respond to the impacts of fleoding (see Chapter
6). However, these cannot be substitutes for serious govern-
ment investment and action to improve drainage and
sanitation, water supplies, roads and other hard infrastruc-
ture that is so crucial for risk reduction, or for a city-wide
provision of urban services, as well as warning and
eImergency responses systetns. ‘

In the urban areas of many developing countries,
household, community and government adaptation
responses Will need to happen in the context of adaptation
(or development) deficits. In many cities of developing
countries, at least a percentage of their populations lack
water, sanitation, health services, shelter, sound
emergency policies and other factors to adapt to the
current range of climate variability, let alone to any future
climate change impacts, [t is impossible to adapt or climate-
proof infrastructure, services and emergency responses
that do not exist. %
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Another key challenge concerns the social impacts of
adaptation measures. Actions such as control of urban
growth in risk-prone areas and investment in storm and
surface drainage systems can increase the vulnerability of
some populations. [f not carefully designed, they have the
potential to displace informal settlements — especially those
alongside existing drains and rivers. Furthermore, they can
constrain a population’s capacity to make their livelihoods;
they can shift risks from the populations of one district to
the inhabitants of another district; and they can shift risks to
future generations.

ADAPTATION AND
MITIGATION:
RELATIONSHIPS WITH
URBAN DEVELOPMENT
AND POLICY

Although a distinction between climate change adaptation
and mitigation is deeply set in climate change policy and
research, some cities tend to look at the world differently.
Early experience with both adaptation and mitigation
planning in developed country cities suggests that urban
leaders and stakeholders resist focusing on one and not the
other, and that they find it difficult to consider either
without considering sustainable development goals and
development pathways more generally at the same time.?* In
fact, the goal is sustainable development for their cities, and
climate change responses are either a means towards that
end or impediments to achieving that end. In this context,
attention needs to be given not only to the implications of
mitigation and adaptation for urban development, but also to
the synergies and trade-offs between actions addressing both
mitigation and adaptation and other dimensions of policy-
making. However, experiences from many cities in
developing countries contradict this, as their leaders and
stakeholders tend to consider developed countries the
culprit of climate change and, thus, responsible for mitige-
tion. Such cities therefore tend to focus on adaptation
interventions.

Cities can respond to concerns about climate change
impacts in two ways: by contributing to mitigation or by
adapting to possible impacts — either of which can promote
urban development cr impede it.

Climate change mitigation
and urban development

In the coming decades, urban authorities will — in many
cases and in many regions — find that the need for global,
natjonal, regional and local climate change responses poses
significant concerns. The urgency and severity of this
challenge cannot be overstated. Recent analyses of potentials
for GHG emissions reduction and efficiency improvement,
given current global trends and potentials for known
o ot aean velatively moderate ooals such as

stabilization at 445 to 490 parts per million of CO,eq (in
order to keep average global warming no higher than 2°C)
virtually unachievable unless every major technological
option realizes the most optimistic hopes for it (including
affordable carbon capture and sequestration from coal).” In
other words, the world seems headed towards climate
changes that are even more Severe than the sobering
descriptions in Chapter 4. Meanwhile, at the Copenhagen
COP in December 2009, low-lying island states and other
vulnerable developing regions argued that any stabilization
level that means average warming above 2°C implies
unacceptable levels of impacts and must be avoided. Two
apparent crises lie ahead: a crisis of emerging impacts in
vulnerable cities as they become ever more urgent and a
crisis of global responses to growing pressures for mitigation
and adaptation, which are likely to be sources of great
contraversy and, perhaps, forceful policy developments.

Globally, the mitigation challenge is to reduce GHG
emissions from buildings, industry, transportation, energy
production and land use, and to reduce or reverse deforesta-
tion. As stated earlier, emissions reduction focuses on
efficiency improvements in buildings, industry, transporta-
tion and energy production, and shifting energy production
and use from GHG-emitting fossil sources to alternatives
such as renewable energy, nuclear energy and ‘decar-
bonized’ energy from fossil sources.2

It is important to note that mitigation policies can
reptesent opportunities for cities and their development
prospects. As exemplified through the experience with
ICLED’s International Local Government GHG Emissions
Analysis Protocol, in many cases, actions by cities to reduce
their GHG emissions from systems under the jurisdiction of
metropolitan governments actually save them money, such
as through increases in the efficiency of urban lighting
systems of in public transportation systems that reduce costs
to the city’s budget.?” Less directly, cities can partner with
their own private-sector operators of industrial and trans-
portation systems to seek reductions in GHG emissions from
private-sector sources, with city policies (such as taxation]
encouraging or discouraging such actions. Even less directly,
new energy facilities that help to reduce GHG emissions -
such as bioenergy and other renewable energy production
facilities — will need to be located somewhere, and cities can
seek to be their sites, creating jobs and tax revenues.

But global pressures to push the boundaries of climaté
change mitigation are likely to be 2 challenge for urban
development as well. Two potential impacts are especially
important. First, if an urban area’s economy depends, even
in part, on fossil energy production, it is likely to be
adversely affected by any move away from fossil energy:
There are many examples of cities whose economies &It
built, in part, on coal, oil or natural gas production, such a
in Nigeria, Angola, China and India.

A second impact is that energy costs and prices aré
likely to increase in most parts of the world as energy
systems shift from relatively low-cost fossil energy sources 0
somewhat more expensive alternative energy systems:
Because affordable energy is vitally important as driver 0
the develanment engines of many cities, this could pecomé &
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Another key challenge concerns the social impacts of
adaptation measures. Actions such as control of urban
growth in risk-prone areas and investment in storm and
surface drainage systems can increase the vulnerability of
some populations. If not carefully designed, they have the
potential to displace informal settlements — especially those
alongside existing drains and rivers. Furthermore, they can
constrain a population’s capacity to make their livelihoods;
they can shift risks from the populations of one district to
the inhabitants of another district; and they can shift risks to
future generations.

ADAPTATION AND
MITIGATION:
RELATIONSHIPS WITH
URBAN DEVELOPMENT
AND POLICY

Although a distinction between climate change adaptation
and mitigation is deeply set in climate change policy and
research, some cities tend to look at the world differently.
Early experience with both adaptation and mitigation
planning in developed country cities suggests that urban
leaders and stakeholders resist focusing on one and not the
other, and that they find it difficult to consider either
without considering sustainable development goals and
development pathways more generally at the same time.2¢ In
fact, the goal is sustainable development for their cities, and
climate change responses are either a means towards that
end or impediments to achieving that end. In this context,
attention needs to be given not only to the implications of
mitigation and adaptation for urban development, but also to
the synergies and trade-offs between actions addressing hoth
mitigation and adaptation and other dimensions of policy-
making, However, experiences from many cities in
developing countries contradict this, as their leaders and
stakeholders tend to consider developed countries the
culprit of climate change and, thus, responsible for mitiga-
tion. Such cities therefore tend to focus on adaptation
interventions.

Cities can respond to concerns about climate change
impacts in two ways: by contributing to mitigation or by
adapting to possible impacts — either of which can promote
urban development or impede it

Climate change mitigation
and urban development

In the coming decades, urban authorities will — in many
cases and in many regions — find that the need for global,
national, regional and local climate change responses poses
significant concerns. The urgency and severity of this
challenge cannot be overstated. Recent analyses of potentials
for GHG emissions reduction and efficiency improvement,
given current global trends and potentials for known
technologies, make even relatively moderate goals such as

stabilization at 445 to 490 parts per million of Cozeq (in
order to keep average global warming no higher thap 2°C)
virtually unachievable unless every major technologica]
option realizes the most optimistic hopes for it (includip

affordable carbon capture and sequestration from coal) 2 [
other words, the world seems headed towards climate
changes that are even more severe than the sobering
descriptions in Chapter 4. Meanwhile, at the Copenhagen
COP in December 2009, low-lying island states and other
vulnerable developing regions argued that any stabilization
level that means average warming above 2°C implies
unacceptable levels of impacts and must be avoided. Tig
apparent crises lie ahead: a crisis of emerging impacts in
vulnerable cities as they become ever more urgent and a
crisis of global responses to growing pressures for mitigation
and adaptation, which are likely to be sources of great
controversy and, perhaps, forceful policy developments,

Globally, the mitigation challenge is to reduce GHG

emissions from buildings, industry, transportation, energy
production and land use, and to reduce or reverse deforesta-
tion. As stated earlier, emissions reduction focuses on
efficiency improvements in buildings, industry, transporta-
tion and energy production, and shifting energy production
and use from GHG-emitting fossil sources to alternatives
such as renewable energy, nuclear energy and ‘decar
bonized' energy from fossil sources.2¢

It is important to note that mitigation policies can
represent opportunities for cities and their development
prospects. As exemplified through the experience with
ICLEI's International Local Government GHG Emissions
Analysis Protocol, in many cases, actions by cities to reduce
their GHG emissions from systems under the jurisdiction of
metropolitan governments actually save them money, such
as through increases in the efficiency of urban lighting
systems or in public transportation systems that reduce costs
to the city’s budget.?” Less directly, cities can partner with
their own private-sector operators of industrial and trans-
portation systems to seek reductions in GHG emissions from
private-sector sources, with city policies (such as taxzation)
encouraging or discouraging such actions. Even less directly,
new energy facilities that help to reduce GHG emissions —
such as bioenergy and other renewable energy production
facilities —will need to be located somewhere, and cities can
seek to be their sites, creating jobs and tax revenues.

But global pressures to push the boundaries of climate
change mitigation are likely to be a challenge for urban
development as well. Two potential impacts are especially
important. First, if an urban area's economy depends, even
in part, on fossil energy production, it is likely to be
adversely affected by any move away from fossil energy.
There are many examples of cities whose economies are
built, in part, on coal, oil or natural gas production, such as
in Nigeria, Angolz, China and India.

A second impact is that energy costs and prices are
likely to increase in most parts of the world as energy
systems shift from relatively low-cost fossil energy sources to
somewhat more expensive alternative energy systems.
Because affordable energy is vitally important as a driver of
the development engines of many cities, this could become a

challenge for sustainable develt_)pment = especia}ly in cities
whose development paths are likely to be espec:lally energy
intensive. In mOSt cases in developing regions, paths for
socio-economic and technological de-velopment. 1mply
increases in GHG emissions, not reductions in emissions,
including both emissions from the cities themselves and
emissions from systems that meet urban needs, such as
electric power plants located elsewhere.

However, local authorities often play broader roles, as
well, in shaping the development choices of their urban
areas, their larger regions and their countries, and these
roles have implications for climate change mitigation more
broadly than within their own boundaries alone. They are
the focus of driving forces for climate change responses,
including financial resources, information and communica-
tion systems and media, and both technological and policy
innovation. Where public decision-making is based on
democratic processes, local authorities can deminate ‘one-
person/one-vote’ political contests and thus influence
national voting patterns.

There are both synergies and trade-offs between
actions addressing the mitigation challenge and other policy
dimensions (such as industrial development, energy, health
and air pollution).28 As illustrated by Mexico City, Denver
(US) and many Chinese cities, climate change mitigation is
more an outcome of efforts driven by economic, security and
local environmental concerns, or simply by the need to be at
the forefront of initiatives among a peer group of city
leaders, rather than being a strategic priority.?° It is there-
fore necessary to take advantage of existing synergies
between climate protection and other development priori-
ties. For instance, strong synergies exist in the
transportation sector between climate change and energy
supply and security. Measures replacing oil with domestic
biofuels can reduce both emissions and reliance on oil
imports (such as in Brazil). A more decentralized electricity
system based on new renewable generation may reduce gas
imports.

A key question is whether cities have the potential to
tap into options such as carbon markets opened by the Kyoto
Protocal.® For example, could the construction or building
materials industries receive financing from the CDM or
similar mechanisms for producing cement {or other materi-
als) which incorporates carbon capture and storage? Such
carbon credit trading could, potentially, be a way to subsidize
the construction of adequate housing for low-income groups
in developing countries. This and other options could open a
completely new discussion dealing with synergies between
GHG emission control and poverty reduction.

Policies addressing other environmental and social
problems, such as air pollution or provision of shelter to the
poot, can often be adapted at lew or no cost in order to
reduce GHG emissions and improve the health of the
population simultaneously, especially in developing
countries. The burning of fossil fuels is linked to both
climate change and air pollution. Thus, reductions in the
amount of fuel combusted will result in both lower GHG
emissions and lower health and environmental impacts from
reduced emicsions of air nollutants. Aware of these co-
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benefits, organizations such as the World Health
Organization and the US Environmental Protection Agency
have applied, at the urban and national levels, environmental
assessments of the co-benefits of addressing both air pollu-
tion and other issues (such as economic costs and energy).
This has helped to introduce policies that address local pollu-
tion and GHG emissions together.3! However, attention
needs to be given not only to the synergies, but also to the
conflicts between these policy domains. For instance,
increases in the energy efficiency of vehicles can result in
increased atmospheric emissions, and thus in negative
health impacts, if vehicle travel distances increase or drivers
switch to vehicles with larger engines (the ‘rebound
effect’) 32

This means that trade-offs may exist between mitiga-
tion and other policy domains. For instance, security
arguments may impel countries to increase their depend-
ence on internal reserves of coal rather than relying on
natural gas imports.*? Use of hiofuels that are dependent cn
crops such as corn has been linked to food shortages and
cost increases as farmers switch foed-producing croplands to
more profitable biofuel crop cultivation. This may also be an
unintended effect of government subsidies aimed at increas-
ing production of biofuels, but making the growing of food
crops less profitable.

Climate change adaptation
and urban development

Adaptation-related issues for urban development across the
world include two dimensicns: first, the implications of
climate change impacts for urban development projects that
are likely to call for adaptations; and, second, the relation-
ships between adaptation action to reduce the impacts of
climate change, on the one hand, and urban development,
on the other.

Climate change poses particularly severe threats for
urban development in those areas that are most vulnerable
to climate change impacts.** For example, many cities are
located in coastal areas and river valleys, as well as areas
where the economic base is rooted in climate-sensitive
sectors, such as agriculture, forestry or tourism, and areas
where these regional climate-related activities face increased
competition with population and economic growth. If
climate change is relatively severe in local contexts rather
than moderate, some cities will find that incremental adapta-
tions that protect current activities and ways of life may no
longer be adequate.

A current example of what future climate change
could mean for urban development can be found in the polar
regions of the world, where temperature increases (and
emerging sea-level rise) are not only affecting urban infra-
structure as the permafrost melts, but are irreversibly
destroying polar ecosystems and indigenous ways of life that
are closely linked to them.® In these and similar cases,
adaptations that are ‘transformational may be required’, such
as changes in land uses and movement of investment away
from vulnerable areas, or shifts in directions of urban devel-
opment to different economic sectors or land uses. Climate
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change impacts are therefore a critically important challenge
for urban development, and if climate change is severe
(rather than moderate), the number of cities at risk will be
multiplied many times over.

Experience suggests that, given human resources and
access to knowledge, urban dwellers often have impressive
capabilities to adapt in ways that are good for their develap-
ment, even with limited financial resources. For example,
low-income Tesidents of Lagos (Nigeria), Dhaka (Bangladesh)
and Dar es Salaam (Tanzania) already cope with a range of
climate-related challenges, especially seasonal flooding.*®
This is particularly evident where effective grassroots organi-
sations are active. This is not to say that decisive action is not
needed at all levels; but it is important to note the many
actions are already being undertaken by househelds and
communities — frequently in the absence of actions by local
government and other stakeholders.

One of the most fundamental challenges in relating
climate change adaptation with urban development in many
regions, however, is a limited capacity to identify vulnerabili-
ties and adaptation pathways, along with a limited capacity to
make adaptation happen. Many small- and medium-sized
cities, especially in sub-Saharan Africa, South Asia and
Central America, currently show low levels of capacity to
adapt to the current range of climate variability, let alone any
future climate change impacts. Problems in many such cities
include a lack of provision for infrastructure (including all-
weather toads, piped water supplies, sewers, drains,
electricity, etc.), urhan social services (such as health and
education) and institutional capacity.

Yet, many cities have shown an ability to adapt to local
climate conditions, whether related to climate change or
not; and where climate change adaptation is being consid-
ered seriously (in urban areas from Bangkok, Thailand, to
Melbourne, Australiz), in nearly every case adaptation
options are being identified that are relatively low cost and
have broad constituency support.’” Some developing
country cities have moved beyond option identification to
adaptation planning (such as Durban and Cape Town, South
Africa) % Furthermore, most of the adaptation options offer
considerable co-benefits — that is, benefits for urban devel-
opment and/or environmental stress reduction in the near
term, as well as added resilience to impacts of climate
change in the longer term, which is often critically important
in sustaining attention to adaptation while impacts are
gradually emerging,

There are positive examples of cities, such as in
Manizales (Colombia) and llo [Peru), that are taking steps to
promote development and reduce yulnerability at the same
time. These cities have implemented actions to prevent
rapidly growing low-income populations from settling on
dangerous sites. Although these actions have not been
driven by climate change concerns, they illustrate how pro-
development and pro-poor policies can enhance adaptive
capacity. Conflicts and trade-offs between development
policies and adaptation are also possible, as in the develop-
ment of infrastructure whose design and construction have
the potential to displace informal settlements.*’

Mitigation and adaptation: Seeking synergies
rather than conflicts

It is now known that neither mitigation nor adaptation lone
can protect the world from the undesirable impacts of
climate change. Both must be a part of the global response.
Mitigation is essential in order to keep climate change
impacts as low as possible; but some impacts can no longer
be avoided, This is so because progress is slow on interna-
tional agreements to implement mitigation, and strategies
for GHG emission stabilization in major developing countries
are unclear at best. Adaptation is, therefore, essential
because some impacts will not be avoided. It is clear that
costs will be a constraint for some locations and populations,
and adaptation will be limited in its ability to reduce costs
from abrupt events, at least in the short run. And, as noted
above, some of the impacts are beyond the scope of adapta-
tion: the so-called ‘residual damage’. While allocating
resources for mitigation and adaptation, it is essential to find
solutions for the populations and industries that may be
displaced by the impacts of climate change.

Meanwhile, early initiatives with either climate
change mitigation or adaptation planning suggest that some
urban local authorities and stakeholders are unwilling to
discuss mitigation or adaptation options separately, without
placing these discussions in the context of where the city
and its citizens want to go in the longer run.*C Cities are one
of the most important of all the world's settings for integrat-
ing actions to reduce yulnerabilities and mitigation
responses as they relate to broader social and economic
objectives, such as job creation, improvements in the quality
of life, and access to health and water services. The fact that
climate change response planning often catalyses these
discussions within communities is one of its most imperfant
co-benefits.

A major problem is that mitigation and adaptation
options often differ in important ways. For instance, they
tend to differ as to when benefits are realized (mitigation
benefits lag in time, while adaptation benefits may be nearer
term), where benefits are realized (mitigation is glohal while
adaptation benefits are more localized) and what sectors are
the focus of action (mitigation focused on GHG emitters or
sinks, and adaptation focused on activities, infrastructure
and population segments sensitive to impacts). Furthermore,
it {5 also important to note that mitigation actions are urgent.
If no action is taken within the next ten years or so, the
impacts will exponentially increase. This is less the case with
adaptation action, which can be phased in time and which
will be a continuous process for many decades to come.
These differences substantially complicate attempts by
urban areas (or by the countries and regions whose policies
affect them) to develop integrated climate change response
strategies.

Pathways to mitigation and adaptation can be
mutually exclusive and competitive alternatives — such as
development investments in alternative energies which do
not enhance resilience in vulnerable areas versus policies t
move development activities away from vulnerable areas;‘“
but they may also be complementary and reinforce each
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change impacts are therefore a critically important challenge
for urban development, and if climate change is severe
(rather than moderate), the number of cities at risk will be
multiplied many times over.

Experience suggests that, given human resources and
access to knowledge, urban dwellers often have impressive
capabilities to adapt in ways that are good for their develop-
ment, even with limited financial resources. For example,
low-income residents of Lagos (Nigeria), Dhaka (Bangladesh)
and Dar es Salaam (Tanzania) already cope with a range of
climate-related challenges, especially seasonal flooding,*®
This is particularly evident where effective grassroots organi-
zations are active, This is not to say that decisive action is not
needed at all levels; but it is important to note the many
actions are already being undertaken by households and
communities — frequently in the absence of actions by local
government and other stakeholders.

One of the mest fundamental challenges in relating
climate change adaptation with urban development in many
regions, however, is a limited capacity to identify vulnerabili-
ties and adaptation pathways, along with a limited capacity to
make adaptaticn happen. Many small- and medium-sized
cities, especially in sub-Saharan Africa, South Asia and
Central America, currently show low levels of capacity to
adapt to the current range of climate variability, let alone any
future climate change impacts. Problems in many such cities
include a lack of provision for infrastructure (including all-
weather roads, piped water supplies, sewers, drains,
electricity, ete.), urban social services (such as health and
education) and institutional capacity.

Yet, many cities have shown an ability to adapt to local
climate conditions, whether related to climate change or
not; and where climate change adaptation is being consid-
ered seriously (in urban areas from Bangkok, Thailand, to
Melbourne, Australia), in neatly every case adaptation
options are being identified that are relatively low cost and
have broad constituency support.’’ Some developing
country cities have moved beyond eption identification to
adaptation planning (such as Durban and Cape Town, South
Africa).® Furthermore, most of the adaptation options offer
considerable co-benefits — that is, benefits for urban devel-
opment and/or environmental stress reduction in the near
term, as well as added resilience to impacts of climate
change in the longer term, which is often critically important
in sustaining attention to adaptation while impacts are
gradually emerging.

There are positive examples of cities, such as in
Manizales (Colombia) and Ilo (Peru), that are taking steps to
promote development and reduce vulnerability at the same
time. These cities have implemented actions to prevent
rapidly growing low-income populations from settling on
dangerous sites. Although these actions have not been
driven by climate change concerns, they illustrate how pro-
development and pro-poor policies can enhance adaptive
capacity. Conflicts and trade-offs between development
policies and adaptation are also possible, as in the develop-
ment of infrastructure whose design and construction have
the potential to displace informal settlements.>

Mitigation and adaptation: Seeking synergies
rather than conflicts

It is now known that neither mitigation nor adaptation alone
can protect the world from the undesirable impacts of
climate change. Both must be a part of the global response,
Mitigation is essential in order to keep climate change
impacts as low as possible; but some impacts can no longer
be avoided. This is so because progress is slow on interna-
tional agreements to implement mitigation, and strategies
for GHG emission stabilization in major developing countries
are unclear at best. Adaptation is, therefore, essential
because some impacts will not be avoided. [t is clear that
costs will be a constraint for some locations and populations,
and adaptation will be limited in its ability to reduce costs
from abrupt events, at least in the short run. And, as noted
above, some of the impacts are beyond the scope of adapta-
tion: the so-called ‘residual damage'. While allocating
resources for mitigation and adaptation, it is essential to find
solutions for the populations and industries that may be
displaced by the impacts of climate change.

Meanwhile, early initiatives with either climate
change mitigation or adaptation planning suggest that some
urban local authorities and stakeholders are unwilling to
discuss mitigation or adaptation options separately, without
placing these discussions in the context of where the city
and its citizens want te go in the longer run.*° Cities are one
of the most important of all the world’s settings for integrat-
ing actions to reduce vulnerabilities and mitigation
responses as they relate to broader social and economic
objectives, such as job creation, improvements in the quality
of life, and access to health and water services. The fact that
climate change response planning often catalyses these
discussions within communities is one of its most important
co-benefits.

A major problem is that mitigation and adaptation
options often differ in important ways. For instance, they
tend to differ as to when benefits are realized (mitigation
benefits lag in time, while adaptation benefits may be nearer
term), where benefits are realized (mitigation is global while
adaptation benefits are more localized) and what sectors are
the focus of action (mitigation focused on GHG emitters or
sinks, and adaptation focused on activities, infrastructure
and population segments sensitive to impacts). Furthermore,
it Is also important to note that mitigation actions are urgent.
[f no acticn is taken within the next ten years or so, the
impacts will exponentially increase. This is less the case with
adaptation action, which can be phased in time and which
will be a continuous process for many decades to come.
These differences substantially complicate attempts by
urban areas (or by the countries and regions whose policies
affect them) to develop integrated climate change response
strategies.

Pathways to mitigation and adaptation can be
mutually exclusive and competitive alternatives — such as
development investments in alternative energies which do
not enhance resilience in vulnerable areas versus policies to
move development activities away from vulnerable areas;"!
but they may also be complementary and reinforce each

other. A simple example of this would be building insulation,
which can reduce the need for burning fossil fuels while
enabling adaptation to increased temperatures projected
with climate change. An important general guideline is that
mitigation and adaptation options which offer synergies and
complementary pathways should be given special attention.
ror example, mitigation options that reduce net GHG
emissions — such as tree-planting and other biomass sink
preservation and/or restoration, along with regional or local
renewable energy development - can be complementary
parts of an overall mitigation strategy. However, this synergy
can be taken one step further with the addition of adaptation
penefits. Tree-planting or forest preservation, for instance,
can also be an important part of an urban adaptation strategy
to prevent heat-island effects, thereby preventing an array of
cascading negative effects such as heat-related morbidities,
mudslides and coral sedimentation, etc.

In many cases in urban areas, the focus is on invest-
ment in major infrastructure that lasts for a number of
decades: transportation systems; commercial, residential and
government buildings; and industrial development. These
investments can profoundly shape bath urban mitigation and
adaptation not only in the short term, but for s long as half a
century or more.

Currently, and with some notable exceptions, most
urban initiatives that might be associated with mitigation or
adaptation are fragmented, and historically much of the
policy attention has been focused mainly on mitigation, with
little or no consideration of adaptation. In many cases, the
focus is not on climate concerns but on energy security and
other development priorities related to economic growth.*?
Even where existing initiatives explicitly address mitigation,
they often focus only on one aspect of the whole issue (such
as energy efficiency, or even, more narrowly, energy
efficiency in metropolitan public-sector functions).*3

Only a handful of city-wide initiatives — such as in
London (UK), Durban (South Africa) and New York (US] —
are beginning to grasp the need to address at least some of
the complex linkages between mitigation, adaptation and
development, and thus have launched mitigation and adapta-
tion programmes. For instance, to increase the uptake of
decentrelized energy technologies in Londen, developments
over a certain size are required to meet 20 per cent of their
projected energy needs through onsite low-carbon or renew-
able energy generation,* thus promoting new economic
activities and the creation of green jobs. Furthermore,
national and local authorities have already identified adapta-
tion responses to three key climate risks — floods, drought
and overheating — thus opening alternatives to avoid damage
to infrastructure, increased mortality among the aged and
other impacts that might constrain the livelihoods of some
populations. This means that climate change responses are
getting the necessary ingredients to move towards more
integrative approaches.’> However, even these exemplary
cases illustrate the challenges of responding to climate
change.

Conclusion and Policy Directions

FUTURE POLICY
DIRECTIONS

This section explores future policy directions for achieving
climate-resilient cities, reflecting on both recent policy
developments and more general long-term policy needs. In
the face of climate change, policy decisions and actions
are not just the responsibility of a city, or of its country
or region, or of the international community more broadly —
or even of governments alone at any of these levels.
Urban development will be shaped by the policies of all
levels of government, of private-sector organizations, of
non-governmental issue-oriented institutions, of research
communities,*® and of representatives of local communities
and civil society organizations. The challenge, and it is an
immense one, is to knit together a global response to urban
needs and potentials in which a wide variety of partners each
contribute what they do best — for instance, combining the
resources available at large scales with the innovativeness
and knowledge of local rezlities available at local scales.

From this perspective, this section outlines some
principles for policy development at all levels and discusses
what policies should be considered at the international,
national and local levels and, more briefly, by non-govern-
mental partners, to strengthen planning and decision-making
in urban areas in response to global climate change.

Principles for policy development

Several principles are fundamental to an integrated multi-
partner approach:

* No single mitigation or adaptation policy is equally well
suited to all cities. Reflecting a common saying that ‘one
size does not fit all’, cities are so diverse in terms of the
set of societal and environmental drivers of their GHG
emissions, their governance structures, their vulnerabil-
ities, adaptive capacities and development aims that
policy approaches should recognize and be sensitive to
the diversity of urban areas worldwide.

* The appropriate approach is not to try to precisely
project future climate change and socio-economic
conditions, which is burdened by far too many uncer-
tainties to encourage decision-making, but to take an
opportunity/risk management approach in a sustainable
development perspective: considering not only
emissions but alse risks that are present in a range of
possible climate and socio-economic futures.

* Policies should emphasize, encourage and reward
‘synergies’ and ‘co-benefits’ (i.e. what policies can do to
achieve mulfiple objectives related to both development
and climate change response goals).

*  (Climate change policies should address both near-term
and longer-term issues and needs. Near-term perspec-
tives are likely to focus on relatively straightforward ‘no
regrets’ decisions with, first, few or no net costs, offet-
ing substantial co-benefits for urban development (such
as increasing resilience to climate variability; reducing
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or addressing critical current needs of especially vulner-
able populations who will only get worse with climate
change); and, second, with nroad stakeholder support
and representation, not only of the better off, but also
of populations more at risk from climate change (the
poot, women, children, the elderly, the disabled, ethnic
and other minerities, etc.). Longer-term perspectives
need to consider risk management for more substantial
mitigation pressures and adapting to more sighificant
impacts, focused on contingency planning for a range of
possible climate/development futures, monitoring
emerging climate and policy conditions, and reassessing
risks pericdically.

o Policies need to recognize that institutional roles and
potentials differ between scales and sectors of action. In
recent history, too often well-intentioned initiatives
developed at large scales and implemented top down
have discouraged local action by imposing daunting
bureaucratic requirements as a condition for access (o
Jvailable resources.”” Meanwhile, initiatives developed
and implemented at small scales and implemented
bottom up (such as community-based adaptation) often
lack financial and other resources to undertake the
necessary investments in urban infrastructure and
services, may lack valuable information, and may lead to
actions that have adverse consequences for other locali-
ties. The challenge is to design new approaches that
support multi-scale, multi-sector action, rooted in new
kinds of mutual sensitivities, in order t¢ realize the
differing and often complementary potentials of 2 wide
range of partners (Chapter il

International policies

International public-sector policies related to urban
responses to climate change should be supportive and
enabling without being directive or constraining [see also
Box 7.1):

There are three main areas in which the international community can support and enable more

. effective urban mitigation and adaptation responses:

| Financial resources need to be made more directly available to local players — for example,

for climate change adaptation in vulnerable cities, investment ina portfolio of alternative

energy options, and inyestment resources for mitigation partnerships between local

governments and local private-sector systems.

9 Bureaucratic burdens on local access to international support should be eased. The inter-

pational communi

ty can help to create direct communication and accountability channels

between local actors and international donors through intermediary organizations that can

help disperse resources and menitor performance.

3 Information of climate change science and options for mitigation and adaptation responses
should be more widely available. The Intergovernmental Panel on Climate Change (IPCC),

the United Nations an

d other international organizations need to widen the spectrum of

available knowledge on observed and future climate change impacts upon urban centres;

on mitigation and adaptation alternatives available for urban responses; and on the costs,

e Resources. The international community has access to
vitally important financial resources that can be
provided to support many vulnerable cities that need
additional resources to respond to climate change. For
example, international policies should include much
more significant financial support for climate change
adaptation in vulnerable cities, for investment in a
portfolio of alternative energy options, and to suppert
mitigation partnerships between local governments and
local private-sector actors. In particular, it is essential
that action is taken to facilitate the use of the
Adaptation Fund and the CDM for initiatives in urban
areas.

s Information and options. The [PCC is already helping
cities and influencing development pathways by provid-
ing information about climate change science and
response options, alerting local leaders (and the people
to whom they listen) to emerging issues and resolving
some disputes about scientific facts. [nternational
policies should continue these roles, with increased
attention both to widening the spectrum of mitigation
and adaptation alternatives availanle for urban
responses, and to improving information about the
costs, benefits, potentials and limits of the options. A
similar role has been played by the Clinton Climate
Initiative and ICLEI (see Box 2.7), which have been
prominent in the exchange of ideas, best practices and
experiences, at least for urban areas that are already at
the forefront of climate change responses.

o Reduced bureaucratic burdens. International policies
should do 2 better job of balancing legitimate concerns
about accountability (such as establishing ‘additionality’
through detailed quantitative analysis) with a need to
male access to support much easier, simpler and less
bound up in expensive analysis. Options might include a
wider use of third-party intermediary (‘boundary’)
organizations to disperse resources and monitor
performance. Likewise, strearnlined approaches for
approving investments in certain types of projects that,
time and again, have been shown to yield climate
change-related benefits should be developed and
approved (e.g. through the CDM). Likewise, in order to
ease access to carbon finance for cities in developing
countries, the CDM Executive Board should approve
the new city-wide programme of activities methodology
that was recently submitted for their consideration.*®

National policies

As illustrated by some countries — such as the UK, Germany,
Norway, Brazil and the Republic of Korea — the mitigation
responses of national governments can go beyond the
endorsement of international climate conventions and
accords. Driven by reasons as diverse as energy security and
an actual concern for the implications of climate change,
they may engage in the design and implementatioll of
national mitigation strategies and adaptation planning.
However, from the perspective of urban areas, national
i aecict develonment by determining
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or addressing critical current needs of especially vulner-
able populations who will only get worse with climate
change); and, second, with broad stakeholder support
and representation, not only of the better off, but also
of populations more at risk from climate change (the
poor, women, children, the elderly, the disabled, ethnic
and other minorities, etc.). Longer-term perspectives
need to consider risk management for more substantial
mitigation pressures and adapting to more significant
impacts, focused on contingency planning for a range of
possible climate/development futures, monitoring
emerging climate and policy conditions, and reassessing
risks periodically.

* Policies need to recognize that institutional roles and
potentials differ between scales and sectors of action. In
recent history, teo often well-intentioned initiatives
developed at large scales and implemented top down
have discouraged lecal action by imposing daunting
bureaucratic requirements as a condition for access to
available resources.*’ Meanwhile, initiatives developed
and implemented at small scales and implemented
bottom up (such as community-based adaptation) often
lack financial and other resources to undertake the
necessary investments in urban infrastructure and
services, may lack valuable information, and may lead to
actions that have adverse consequences for other locali-
ties. The challenge is to design new approaches that
support multi-scale, multi-sector action, rooted in new
kinds of mutual sensitivities, in crder to realize the
differing and often complementary potentials of a wide
range of partners (Chapter 6),%8

International
public-sector
policies related to
urban responses to
climate change
should be supportive
and enabling
without being
directive or
constraining

International policies

International public-sector policies related to urban
responses to climate change should be supportive and
enabling without being directive or constraining (see also
Box 7.1):

Box 7.1 Key principles for urban climate change policy
development: The international community

There are three main areas in which the international community can support and enable more
effective urban mitigation and adaptation responses:

I Financial resources need to be made more directly available to local players — for example,
for climate change adaptation in vulnerable cities, investment in a portfolio of alternative
energy cptions, and investment resources for mitigation partnerships between local
governments and local private-sector systems.

2 Bureaucratic burdens on local access to international support should be eased. The inter-
national community can help to create direct communication and accountability channels
between local actors and international donors through intermediary organizations that can
help disperse resources and monitor performance.

3 Information of climate change science and options for mitigation and adaptation responses
should be more widely available. The Intergovernmental Panel on Climate Change (IPCC),
the United Nations and other international organizations need to widen the spectrum of
available knowledge on observed and future climate change impacts upon urban centres;
on mitigation and adaptation alternatives available for urban responses; and on the costs,
benefits, potentials and limits of these options.

*  Resources. The international community has access to
vitally important financial resources that can be
provided to support many vulnerable cities that need
additional resources to respond to climate change. For
example, international policies should include mugch
more significant financial support for climate change
adaptation in vulnerable cities, for investment ina
portfolio of elternative energy cptions, and to support
mitigation partnerships between local governments angd
local private-sector actors. In particular, it is essential
that action is taken to facilitate the use of the
Adaptation Fund and the CDM for initiatives in urban
areas.

*  Information and options. The IPCC is already helping
cities and influencing development pathways by provid-
ing information about climate change science and
response options, alerting local leaders (and the people
to whom they listen) to emerging issues and resolving
some disputes about scientific facts. International
policies should continue these roles, with increased
attention both to widening the spectrum of mitigation
and adaptation alternatives available for urban
responses, and to improving information about the
costs, benefits, potentials and limits of the options. A
similar role has been played by the Clinton Climate
Initiative and ICLEI (see Box 2.7), which have been
prominent in the exchange of ideas, best practices and
experiences, at least for urban areas that are already at
the forefront of climate change responses.

*  Reduced bureaucratic burdens. International policies
should do a better job of balancing legitimate concerns
about accountability (such as establishing ‘additionality’
through detailed quantitative analysis) with a need to
make access to support much easier, simpler and less

bound up in expensive analysis. Options might include a

wider use of third-party intermediary (‘boundary’)
organizations to disperse rescurces and monitor
performance. Likewise, streamlined approaches for
approving investments in certain types of projects that,
time and again, have been shown to yield climate
change related benefits should be developed and
approved (e.g. through the CDM). Likewise, in order to
ease access to carbon finance for cities in developing
countries, the CDM Executive Board should approve
the new city-wide programme of activities methodology
that was recently submitted for their consideration.*

National policies

As illustrated by some countries — such as the UK, Germany,
Norway, Brazil and the Republic of Korea — the mitigation
responses of national governments can go beyond the
endorsement of international climate conventions and
accords. Driven by reasons as diverse as energy security and
an actual concern for the implications of climate change,
they may engage in the design and implementation of
national mitigation strategies and adaptation planning.
However, from the perspective of urban areas, national
governments generally assist development by determining

sets of policy and market conditions and rules that shape
decentralized activities — incentives, limits and expectations
for the future — and by helping to coordinate responses that
involve a wide range of individual partners. They also play
essential roles in looking beyond current conditions and
priorities, both for countries as a whole and cities in particu-
jar, towards longer-term changes in conditions and the
possible need for changes in rules that define development
pathways and risk management ‘playing fields’ (see also Box

72

» FEnabling framework. National (and local) governments
should facilitate the climate change mitigation and
adaptation interventions of all stakeholders, The
example of the Philippines (see Box 6.3) illustrates how
governments, through the provision of an enabling
framework, can enhance the effectiveness of interven-
tions of other actors, particularly people living in
poverty.

o Jjncentives. Some countries already offer incentives for
climate change mitigation actions, while many
countries, in effect, discourage mitigation and adapta-
tion actions through policies enacted with other issues
in mind — or during earlier periods before climate
change hecame a reality. Countries can promote urban
area initiatives related to climate change mitigation or
adaptation by removing ‘maladaptations’ that are
counterproductive and by providing incentives such as
favourable tax treatment, eligibility for federal funding
support and high-visibility public recognition.

*  Coordination. As cities, sectors, regions and other
parties act to support mitigation and adaptation, these
dispersed activities need coordination in order to
ensure that they are mutually reinforcing rather than
causing problems in other contexts. For example, a
decision to convert a natural forest area to a bioenergy
plantation can contribute to mitigation by reducing the
need for fossil fuels, but it can threaten biodiversity
protection. A decision by one city to protect coastal
areas with barriers can have impacts upon wetland
ecologies that are important to the economic base of
other cities inland. Countries should make it standard
policy to ensure information-sharing about localized
plans and to provide mechanisms to resolve conflicts as

- they arise.

*  Risk-sharing. Countries can contribute to mitigation and
adaptation by cities in two ways related to risk-sharing.
On the adaptation side, a frequent concern is with
climate change threats that have high probabilities of
occurring at a national level but low probabilities for any
single city, such as extreme weather events. Here,
countries can work together with private, non-
governmental (such as slum federations) and public
providers of insurance and reinsurance to offer protec-
tion to each city without requiring each to make a
sizeable investment in order to reduce risks froma
particular kind of low-probability threat. On the mitiga-
tion side, some possible actions involve technologies
that are so innovative that their economic value has not
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Box 7.2 Key principles for urban climate change policy
development: National governments

National governments should primarily use the follawing mechanisms to enable mitigation and
adaptation actions at the local level:

Engage in the design and implementation of national mitigation strategies and adaptation
planning.

Offer tax rebates, tax exemptions and other incentives for investments in alternative
energy sources, energy-efficient appliances, climate-proof infrastructures, houses and appli-
ances, amang other climate change mitigation and adaptation actions,

Encourage appropriate climate responses. For example, redesign policies enacted with
ather issues in mind or during periods prior to climate change, such as policies that use
the definition of a |00-year floodplain, which can result in maladaptations.

Enhance coordination and streamlining between sectoral and administrative entities. For
instance, make sure that decisions by one city to protect coastal areas with barriers do not
have impacts upon basins that are suppliers of fresh water, or wetland ecologies that are
important to the economic base of that city or other cities inland,

Develop partnerships with non-governmental actors to share risks (see also Box 7.4). For
example, national governments can worlk with private insurance providers to offer protec-
tion to each city without requiring each to male a sizeable investment in order to reduce
risks from a particular kind of low-probability threat,

Anticipate and plan for the possibility of much more substantial climate change impacts
and adaptation needs in the longer term than those that are currently anticipated in the
next decades.

yet been fully established. Here, countries can encour-

age innovation through such policies as offering partial
loan guarantees in case the technology does not
perform as well as hoped.

Assistance where transformational adaptations are

required, Countries should help their cities in looking
ahead to the possibilities of much more substantial
climate change impacts and adaptation needs in the
longer term than those that are currently anticipated in
the next decades. An example might be a city located in
a vulnerable coastal area subject to threats from more
severe storms and sea-level rise over the next half
century, where in the longer run, moving some popula-
tions and economic activities away from the most
vulnerable areas might need to be considered. As
indicated earlier in this chapter, policies should support
contingency planning, monitoring of emerging condi-
tions and the development of response alternatives.

As cities, sectors,
regions and other
parties act to
support mitigation
and adaptation,
these dispersed
activities need
coordination

City policies

Urban areas are the main loci of acticn, rooted in local devel-
opment aspirations and preferences, local knowledge of
needs and options, local awareness of realities that shape
choices, and local potentials for innovation. One of the major
challenges for policies in most urban areas, however, is to
broaden the discourse about policy directions beyond
conventional structures of political power and government
action, and to engage their communities much more inclu-
sively (see Chapter 5). With this challenge in mind, urban
policies should (see also Box 7.3):
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Box 7.3 Key principles for urban climate change policy
development: Local authorities

Urban policy-makers should begin from an awareness of local development aspirations and
preferences, local knowledge of needs and options, local realities that shape choices, and local
potentials for innovation. Urban authorities should:

« Develop a vision of where they want their future development to go and find ways of
relating climate change responses to urban development aspirations.

- Expand the scope of community participation and action by representatives of the private
sector, neighbourhoods (especially the poor) and grassroots groups,as well as opinion
{eaders of all kinds in order to ensure that a broad-based collection of perspectives is
gathered.

«  Using an inclusive participatory process (as referred to above), cities should conduct
vulnerability assessments to identify common and differentiated risks to their urban devel-
opment plans and their different demographic sectors, and decide on objectives and ways
to reduce those risks.

+ Pay particular attention to the importance of adding climate-sensitive features to major
infrastructure, especially when they are being designed, as the cost of adding these features
will almost always be smaller before the infrastructure is buile thar they would after it is in
place.

Box 7.4 Key principles for urban climate change policy
development: Other partners

In order to achieve more effective policies, local governments need to expand the scope,
accountability and effectiveness of participation and engagement of NGOs, such as community
and grassroots groups, the academic sector; the private sector and opinion leaders. This will
serve multiple purposes:

+ It will become a source of innovative options, as well as both scientific and locally relevant
lknowledge.

+  lewill allow participants to understand and mediate the diverse perspectives and interests
at play.

«  lewill provide a broad-based support for decisions and promote knowledge on the causes
of emissions and vulnerabilities, as well as mitigation and adaptation options thus achieved.

Partherships with the private sector and NGOs are of special relevance in this conext. For
example:

. Resources from international, national and local private organizations can be mobilized to
2 invest in the development of new technologies, housing projects and climate-proof infra-
structures,and to aid in the development of climate change risl assessments.

+  The widespread involvement of NGOs in climate arenas as diverse as climate awareness
and education and disaster relief should be welcomed rather than making attempts to
keep them outside of these structures and interactions. The inputs and perspectives of
these organizations can be harnessed to help develop a more integrated urban develop-
ment planning:

Broad-based oversight organizations, such as advisory boards, representing the interests of al
actors should be created to help avoid the danger that private or sectarfan interests may
distort local action — for instance, by investing in technologies, infrastructures and housing that
only benefit a minority, or by hijacking the benefits of grassroots funding, This is especially of
concern in urban areas within countries that have experienced strong centralized control in the
hands of local elites and state agents; but the principle of broad-based oversight can and should
be practised everywhere.

o Develop a vision of the future. A city is not in a position
to evaluate how climate change responses relate to its
urban development unless it has a vision of where it
wants that development to go. This requires not only
the development af possible scenarios of future
economic, demographic and land-use futures, along
with resource requirements, but also richer ‘narratives’
of a set of futures that help to explain why they are
desirable from the city’s perspective.

*  Expand the scope of community participation and action.
In cornection with developing its vision, a city needs to
become a community of communities — reaching
beyond formal governmental structures to the private
sector, neighbourhcods and grassroots groups, as well
as opinion leaders of all kinds in order to ensure a
hroad-based collection of perspectives is gathered. This
is crucial for ensuring knowledge, innovation and broad-
hased support for a city’s response strategy [see
Chapter 6).

Conduct participatory risk assessments and turn the
assessments into action plans. Using inclusive participa-
tory processes, in which both women and men, as well
as all socio-economic and age groups are represented,
supplemented by scientific knowledge, cities should
assess risks to their urban development plans and objec-
tives, identify ways to reduce those risks through
actions in the near term that offer development co-
henefits, develop a plan of action to take high-priority
actions, and consider longer-term risks that may require
larger-scale planning and strategy development (see
Chapter 6).

o Pay particular attention to the importance of investment
in major infrastructure. Major infrastructure casts long

shadows through time for both mitigation and adapta-
tion. Particularly important is investment in small- and
medium-sized urban centres, including in large residen-
tial and commercial developments, government
structures, industrial structures, transportation
systems, energy facilities, and other facilities such as
water supply and waste disposal systems. The time to
consider mitigation and adaptation is when these types
of infrastructure are being designed, when the cost of
climate-sensitive features is almost always smaller than
after the infrastructure is in place. An example of 2
policy option in vulnerable coastal or riverine cities
would be a building code for new infrastructure devel-
opments that requires them to be able to withstand
significant future flooding.

Policies of other partners in a global
policy response

Governments do not, in isclation, determine appropriate
responses to climate change in development contexts. The
private sector and NGOs are critically important partners.
Other organizations may be important in some urban areas
as well, such as community and/or faith-based organizations
(see also Box 7.4):
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Urban policy-makers should begin from an awareness of local development aspirations and
preferences, local knowledge of needs and options, local realities that shape choices, and local
potentials for innavation. Urban authorities should:

Box 7.4 Key principles for urban climate change policy
development: Other partners

Develop a vision of where they want their future development to go and find ways of
relating climate change responses to urban development aspirations.

Expand the scope of community participation and action by representatives of the private
sector, neighbourhoods (especially the poor) and grassroats groups, as well as opinion
leaders of all kinds in order to ensure that a broad-based collection of perspectives is
gathered,

Using an inclusive participatory process (as referred to above), cities should conduct
vulnerability assessments to identify common and differentiated risks to their urban devel-
opment plans and their different demographic sectors, and decide on objectives and ways
to reduce those risks.

Pay particular attention to the importance of adding climate-sensitive features to major
infrastructure, especially when they are being designed, as the cost of adding these features
will almost always be smaller before the infrastructure is built than they would after it is in
place.

In order to achieve more effective policies, local governments need to expand the scope,
accountability and effectiveness of participation and engagement of NGOs, such as community
and grassroots groups, the academic sector, the private sector and opinion leaders. This will
serve multiple purposes:

It will become a source of innovative options, as well as both scientific and locally relevant
knowledge.

It will allow participants to understand and mediate the diverse perspectives and interests
at play.

[t will provide a broad-based support for decisions and promote knowledge on the causes
of emissions and vulnerabilities, as well as mitigation and adaptation opticns thus achieved.

Partnerships with the private sector and NGOs are of special relevance in this context. For
example:

Resources from international, national and local private organizations can be mobilized to
invest in the development of new technologies, housing projects and climate-praof infra-
structures, and to aid in the development of climate change risk assessments,

The widespread involvement of NGOs in climate arenas as diverse as climate awareness
and education and disaster relief should be welcomed rather than making attempts to

keep them outside of these structures and interactions. The inputs and perspectives of
these organizations can be harnessed to help develop a more integrated urban develop-
ment planning.

Broad-based oversight organizations, such as advisory boards, representing the interests of all
actors should be created to help avoid the danger that private or sectarian interests may
distort local action ~ for instance, by investing in technologies, infrastructures and housing that
only benefit a minority, or by hijacking the benefits of grassroots funding. This is especially of
concern in urban areas within countries that have experienced strong centralized control in the
hands of local elites and state agents; but the principle of broad-based oversight can and should
be practised everywhere.

* Develop a vision of the future. A city is not in a position
to evaluate how climate change responses relate to its
urban development unless it has a vision of where it
wants that development to go. This requires not only
the development of possible scenarios of future
economic, demographic and land-use futures, along
with resource requirements, but also richer ‘narratives’
of a set of futures that help to explain why they are
desirable from the city’s perspective.

*  Expand the scope of community participation and action,

In connection with developing its vision, a city needs to
become & community of communities - reaching
beyond formal governmental structures to the private
sector, neighbourheods and grassroots groups, as well
as opinion leaders of all kinds in order to ensure a
broad-hased collection of perspectives is gathered. This

is crucial for ensuring knowledge, innovation and broad-

based support for a city’s response strategy (see
Chapter 6).

*  Conduct participatory risk assessments and turn the
assessments intg action plans. Using inclusive participa-
tory processes, in which both women and men, as well
as all socio-economic and age groups are represented,
supplemented by scientific knowledge, cities should
assess risks to their urban development plans and objec-
tives, identify ways to reduce those risks through
actions in the near term that offer development co-
benefits, develop a plan of action to take high-pricrity
actions, and consider longer-term risks that may require
larger-scale planning and strategy development (see
Chapter 6).

Py parlicular attention to the importance of investment
in major infrastructure, Major infrastructure casts long
shadows through time for both mitigation and adapta-
tion. Particularly important is investment in small- and
medium-sized urban centres, including in large residen-
tial and commercial developments, government
structures, industrial structures, transportation
systems, energy facilities, and other facilities such as
water supply and waste disposal systems. The time to
consider mitigation and adaptation is when these types
of infrastructure are heing designed, whern the cost of
climate-sensitive features is almost always smaller than
after the infrastructure is in place. An example of a
policy option in vulnerable coastal or riverine cities

would be a building code for new infrastructure devel-
opments that requires thern to be able to withstand
significant future flooding,

Policies of other partners in a global
policy response

Governments do not, in isolation, determine appropriate
responses to climate change in development contexts. The
private sector and NGOs are critically important partners.
Other organizations may be important in some urban areas
as well, such as community and/or faith-based organizations
(see also Box 7.4):

The private sector. Positive connections between climate
change responses and urban development will only
necome mainstreamed when they become part of
normal day-to-day decision-making in local markets and
Jocal economic institutions. Ranging from activities of
Jarge multinational corporations to local informal indus-
tries, the private sector must be included in urban,
national and global policy-making on climate-related
issues. For localities, this starts with including the
private sector in discussions of urban needs and alterna-
tives; encouraging private-sector organizations to
conduct their own climate change risk assessments;
looking for roles that they can play better than the
public sector (such as stockpiling and providing
emergency supplies); and encouraging innovative think-
ing about how private-sector husiness strategies can
find opportunities in helping cities strengthen their
commitments to climate change mitigation and adapta-
tion.

o Non-governmental organizations. NGOs range from
international environmental groups that provide infor-
mation, technical assistance and policy advocacy;
philanthropic foundations that take the lead in develop-
ing urban climate change response initiatives when
governments and the private sector prove unwilling to
move ahead quickly enough; and local community
organizations, formal and informal, that play major roles
in emergency response situations in cities — and are
stepping forward to represent the interests and
concerns of especially vulnerable populations in many
cities. Here, the policy challenge is to incorporate these
roles within integrated urban development planning
rather than hold them outside these structures and
interactions.

Conclusion and Policy Directions

CONCLUDING REMARKS

In summary, policy directions for linking climate change
responses with urban development offer abundant opportu-
nities; but they call for new philosophies about how to think
about the future and how to connect different roles of differ-
ent levels of government and different parts of the urban
community. In many cases, this implies changes in how
urban areas operate — fostering closer coordination between
local governments and local economic institutions, and
building new connections between central power structures
and parts of the population who have often been kept
outside of the circle of consultation and discourse.

The difficulties involved in changing deeply set
patterns of interaction and decision-making in urban areas
should not be underestimated. Because it is so difficult,
successful experiences need to be identified, described and
widely publicized as models for others. However, where this
challenge is met, it is likely not only to increase opportuni-
ties and reduce threats to urban development in profoundly
important ways, but to make the urban area a more effective
socio-political entity, in general — a better city in how it
works day to day and how it solves a myriad of problems as
they emerge — far beyond climate change connections alone.

[t is in this sense that climate change responses can
be catalysts for socially inclusive, economically productive
and envircnmentally friendly urban development, helping to
pioneer new patterns of stakeholder communication and
participation.””
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