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1. Samenvatting

Dit rapport is het einddocument vahet Kennis voor Klimaat onderzoek HSGR 3.3 uitgevoerd door de
Radboud Universiteit Nijmegenin samenwerking met ISIS (Institute faiedice, Innovation andoBiety).

In dit rapport wordt onderzoek gedaan naar de benodigde eerste stappen en afwegingen voor de ontwi
keling van een geintegreerde en grensoverschrijdende aanpak van klimaat verandering in het perspectief
van de Europese Kliratadaptatie Strategie.

Het is duidelijk dat de effecten van klimaatverandering gevolgen zullen hebben voor verschillerode sect
ren in de maatschappij en dat deze effecten bovendien niet zullen stoppen bij regionale of natiomale gre
zen¢ een voor de handdgend voorbeeld is dat overstromingen niet zullen stoppen bij landsgrenzen en
dat deze van invloed zijn op bijvoorbeeld transport, leefbaarheid, natuur en landbouw. Aanpassing aan
klimaatverandering (klimaat adaptatie) vraagt daarom om een geintegreemdgrensoverschrijdende
benadering. Op dit moment is het Deltaprogramma het belangrijkste onderdeel van klimaatadaptatie in
Nederland en dit programma is voornamelijk toegespitst op water vraagstukkengwaterbescherming

en zoet water voorzieningen kimaat aanpassing in het stedelijk gebi€2harnaast heeft Nederlandse
overheid een Klimaatagendmtwikkeld in 2013waarbij ingegaan wordt op mogelijkheden voor mitigatie

en adatatie. Bdgié en Duitsland hantereqin vergelijking met Nederland een bredere aanpak vanikl
madadaptatie. (In de praktijk blijken zij echter ook meestal sectorale methoden te gebruiken). Het belang
van de ontwkkeling van een omvangrijke klimaatadaptatie strategie op lidstaatniveau, waarbijs-gren
overschridende a&pecten mee genomen worden, wdrdenadrukt in de Europese Klimaat Adaptatie
Strategie (2013). Naar aanleiding hiervan zullen de lidstaten een geintegreerde nationale klimaat adapt
tie strategie maeten ontwikkelen voor 2017 en heeft het Nederlandse Ministerie van Infrastructuur en
Milieu gevraagd om een onderzoek naar de benodigde bouwstenen voor de ontwikkeling van ees geint
greerde, grensovachrjdende kimaat adaptatie strategie. Doel van dit onderzoek is om de eerse sta
pen voor de ontwikeling van een dergelijke strategie in katgtbrengen. Dit is gedaan met behulp van

een literatuur studie naar de noodzaak en mogelijkheden voor een grensoverschrijdende en gerntegree
de aanpak van klimaatde Yy RSNA Yy 3> SSy |yl feasS &y RS YSGK2RSy
klimaatadapétie en een inventarigtie van kansrijke grensgebieden voor de ontwikkeling van eenederg
lijke strategie op reignaal niveau. Wij concluderen dat er op dit moment geen voorbeeld is van esn holi
tische, grensoveschrijdende en geimegreerde aanpak van klimaerandering, dat verschillende gren
NEIA2Qa LIRGSYGAS KSo00Sy ©@22NJ RS 2yi6Al11StAg3a gy
ken van klimatverandering vragen om het heroverwegen van bestuurlijke keuzes omtrent klimgatada
tatie in Nedeland. Het Delaprogramma en de Klimaat Agenda kunnen echteralelbasis dienerver-
volgens zijn drie aacrete cases ganalyseerd¢ de grersoverschrjdende dijkring 48, Rijnstrangen en het
pro2 S Ojken Wobride te] 2 Y & diedteamen verschiende apecten omvatten van grensovschrj-

dende en geaitegreerde kimaat adatatie. Hetrapport is gestratureerd met behulp van dedstuurlijke

keuzes die waden anderscheidden door Jordan et al. (2010). Hierbij gaat het oablpem peceptie,
schaaliiveau, een sectrale aanpak of een gelegreerde aanpak,ming, wjze van lestuur en hstrumen-

ten, kosten en katen, impkementatie en handhving.

Wij concluderen dat er voor de eerste bestuurlijke kegzaobleem perceptie gestreefd moet worden

naar het creéren van een gemeenschappelijk begrip van het probleem en de noodzaak tot klimaatadapt
tie. Hierbij is van belang om begrip te creéren voor verschillende visies, normen en methodenosan act
ren, met name wanneer er meerdere landen betrokken zijn. Gezamenlijke kennisvergaring en héet organ
seren van bijeenkomsten, workshops, klimaat ateliersetera zullen bijdragen aan begrip en eest g
deelde kennisbasis. Kennisontwikkeling en het delen van kennis is met redamgijk voor een complex
probleem, zoals klimaatverandering dat omgeven is door onzekerheden. Bovendien is het belangrijk om
meer bewstzijn te creéren voor klimaatadaptatie, door het omaerp transparanter en tastbaarder te
maken (bijvoorbeeld via workshops, apps, map tables en voorbeeld projecten). Positieve framinig van Kl
maatadaptatie zal leiden tot een grotere betrokkenheid varoest en de creatie van wawin situaties.

Policy entrepreneurs kunnen daarnaast zorgen voor de noodzakelijke verbindingen en agendering.
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Voor wat betreft het schaalniveau voor klimaat adaptatie, blijkt dat een aanpak op meerdere levels noo
zakelijk is. Zdestaan er op internationaal niveau verschillende samenwerkingsverbanden (multilateraal
en bilateraal niveau) en deze kunnen ook gebruikt wordals startpunt- voor samenwerking metds
trekking tot klimaat adaptatieHet nationale overheidsniveau is vetavoordelijk voor de ontwikkeling

van een nationale adaptatie strategen de afstemming op internationaal niveau. Op dit niveaulepe

ook het Deltaprogramma&n de bestaande Klimaatagendan groe rol, welke een solide start kunne
vormen voor de ontwikéling van een strategie in het perspectief van de Europese Klimaat Adaptatie Str
tegie. Daarnaast zullen de effecten van klimaatverandering het meest tastbaar zijn op regionaal en lokaal
niveau, dus betrokkenheid van actoren op dit niveau is eveneens akelik ¢ bijvoorbeeld participatie

van waterschappen, provincies en gemeenten. Wij concluderen dat provigeiaswege hun bevoely

heden op het gebied van ruimtelijke planning en milieu en hun positie in de-regio trekker en co6rd

nator kunnen zijn @or de ontwikleling van een adaptatie strategie.

Daarnaast zal er gekozen moeten worden voor een sectorale of geintegreerde aanpak van klimmaat vera
dering. Op dit moment hanteert Nederland een overwegende sectorale aanpak, met veel prioriteit voor
water management en deze focus stimuleert daadkrachtig handeléijvoorbeeld doordat actoren en
middelen gebundeld zijn in het Deltaprogramnha.de Klimaat Agenda worden eerste stappen gezet om
ook andere sectoren aan te pakken, zoals hittestrassden en vitale netwerkerEditer, de Eiropese
Kimaat Adatatie Stategie vaplicht Nederland om een ugebreide kimaat adatatie strategie te ont-
wikkelen, ovendien zal @ze veplichte ntegratie van setoren in theorie leidden tot gunstigere utkom-

sten. Aan de radere kant zal de ontwildling van een gintegreerde stategie een lagduriger en stroperig
besluitvormingsproces veoorzaken, waarbiyoorkomen moet waden dat uiteinatlijk besbten wordt tot

een maginale veradering of hamhaving van de status quo. Hetpgelen van pdijen en setoren kan

leiden tot finaaciéle voordelen en wiwin situaties. Katen en katen moeten tijdig bediscssieerd worden
tijdens het ontwkkelingspoces, omdat kinaatadapttie kan ledden tot winnaars en wdiezers, welke
mogelijk ggcompenseerd maten worden. Daarnaast kunnenwdrse extene financieringsmogelijkheden
overwogen worden (0.a. op Eapees rniveau).

Voor wat betreft de timing van handelen is er nu een goed momentum voor de ontwikkeling van aen str
tegie ¢ met name door de start van de implementatie van het Deltaprogramma, de verplichtingen uit de
Europese Adaptatie Strategie en het aanwezige besefbaetkking tot klimaatadaptatie in de mga
schappij. Klimaat adaptatie maatregelen kunnen verweven worden in lopende ontwikkelingen,mfogra
YIQa Sy LX+tyySyd ISi GA2RA3I o0SOUNB11SYy QOlFy 0606daAGSy:
draagvlak eveals het plannen van klimaatadaptatie acties op de korte, middellange en lange termijn. Een
Wi 22YAyYy3 Ay YR 2dziQ FFyLIF 1 1Fy 3ISKFEYGSSNR 62NRSy"
met verschillende korte termijn (pilot) projecten voor dire@e zichtbare actie. Het focussen op de lange
termijn kan leiden tot kostenbesparingen.

Dit onderzoek laat duidelijk zien dat er geen blauwdruk bestaat voor klimaatadaptatie, dat rekening g
houden moet worden met regionale karakteristieken en dat een doatie van bestuurlijke methoden

en instrumenten nodig ig bijvoorbeeld een koppeling van individuele en collectieve, publieke en private
adaptatie. Bovendien is een flexibele en robuuste strategie gewenst in verband met de toekomsége onz
kerheden omtren klimaatverandering. De ontwikkeling van een strategie kan voortbouwen op verschi

f SYRS LINPINI YYIQa Sy AyaidNdzySyidSysz 12Frta RS ! RFLI?
Deltaprogrammage inzichten uit de Klimaatagendastrumenten en kennisaortkomend uit het onde-
zoeksproject Kennis voor Klimaat, ervaring uit het Waalweelde programma enzovoorts.

Ook over de implementatie van een klimaatstrategie moet al tijdig nagedacht worden. Zo moetes discu
sies gaan over de haalbaarheid van de strateBmvendien zal duidelijk afgestemd moetenrden over
verantwoordelijkheden wanneer meerdere actoren op meerdere niveaus betrokken zijn bij klimpatada
tatie. Concluderend, de karakteristiecken van klimaatverandering vragen om het heroverwegen van de
huidige klimaat adaptatie aanpak in Nederland, met name met betrekking tot de aspecten van grensove
schrjdende samenwerking en integratie. Dit rapport geeft inzichten in de (on)mogelijkheden voor het
ontwikkelen van een dergelijke strategie.
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2. Zusammenfassung

Das vorliegende Dokument ist der Abschlussbedemty Sy y A da @22 NJ YE AYLF | W C2NAOK
tet durch die Radboud Universitat Nijmegemn Zusammenarbeit mit ISIS (Institute for Science, Inmovat

on and Society). Diese Studie hat die notwendi§ehritte und Abwagungen zur Entwicklung einergnte
rierten und grenziberschreitenden Klimawandelanpassungsstrategie in Bezug zur Europdischen Klim
wandelanpassungsstrategie untersucht.

Da einige Problemdz.B.Wasser, Transport, Umweltjicht an der Grere stoppenkann Klimawandel

auch als transationales Problengesehen werderNeben dem grenziberschreitead Gesichtspunkt e

fordert Klimawandelanpassung auch die integrale Betrachtung von verschiedenen Themen, wie- Wasse
qualitat undgquantitat, Transpdr, Natur und so weiter. Deshalb erfordert Anpassung an den Klimawa

del einen integrierten und grenziberschreitenden Ansatz. Zurzeit isCadimprogramdas wichtigsteri-
strument zur Anpassung an den Klimawandel in den Niederlanden. Dieses Programmntri@mhzgch vor

allem auf die WasserproblematgkHochwasserschutz und Frisctssarversorgung, und Klimaanpassung

im StadtgebietUnd in die Klima Agead2013)setzt die niededndische Regierung erste Schritte inhRic

tung eines umfassenderen AnsatzBglgien und Deutddand vewenden ¢ im Vegleich mit den Nider-
landen ¢ einen garzheitlichen Aisatz zur Apassung an den Khawandel. In der Praxis sintirie Metho-

den otmals auch auf $koren kanzertriert. Die Europaische Union hat died&utung dieser graziber-
schratenden Zisanmenarbeit und Integrierung der Themen beim Klamchutz in einer eurcgischen A&-
passungsstategie (Aoril 2013) hevorgehoben. Jeder Migliedsstaat soll bis 2017 eine nationale Klam-
passungsstategie entwickeln. Daflr ist die Kodinierung und Anglehung der Strategien dschen den
verschiedenen Mijliedsstaaten erfaderlich.

Das niederlandische Minerium hat uns beauftragt, zu erkunden, wie eine integrierte, grenziberschre
tende Klimawandelanpassungsstrategiatwickelt werden kannzZiel dieser Studie ist die Idefitierung

von Bausteinen fiir die Entwicklung einer grenziiberschreitenden, integniétienaanpasungsstrategie.

Fur diese Studie haben wir zuerst den Nutzen und die Notwendigkeit einer integrierten und gmenztibe
schreitenden Klimaanpassungsstrategie untersucht. Danach erarbeiteten wir eine Bestandsaufnahme der
aktuellen Methoden(a la bestpractices)ir integrierte und/oder grenzihmeschreitende Zusammenarbeit.

Fir diese Studie ideffizierten wir auch interessante und vielversprechende Grenzgebiete. Wir haben
Rijnstrangen (in den Niederlanden), das Projec6 A OK S F N Nandderfyrensiitzbrsityfcfandin
Deichring 48 als Fallbeispiel gewahlt, um das Potential fir integrale, grenziberschreitende Klinkawande
anpassungsstrategien zu untersuchen. Wir schlieRen dagaisses derzeit kein Beispiel eines ganzthieitl
chen, grenziberschreitendeund integrierten Ansatzes fur Klimawandelanpassung gibt, dass mehrere
Grenzregionen Potenzial fir die Entwicklung einer Klimaanpassungsstrategie haben und dassdie Eige
schaften von Klimawandel ein Uberdenken der Verwaltung erfordern.

Dieser Bericht wute mit Hilfe der administrativen Entscheidungen von Jordan et al. (2010) strukturiert.
Dies beinhaltet di¢roblemwahrnehmung, Mafstab, einen sektoralen Ansatz oder einen integrienten A
satz, Zeitpunkt, Art der Verabreichung und Instrumente, Kosten undedutAnwendung und Durchse
zung.Wir schlieBen daraus, dass zuerst die Problemwahrnehmung, d.h. ein gamem¥erstandnis des
Problems und die Notwendigkeit fiir Klimaanpassung erstellt werden muissen. Es ist wichtig Verstandnis
Uber verschiedene AnsichteNormen und Methoden der betroffenen Parteien, insbesondere wenh-me

rere Staaten beteiligt sind, zu schaffen. Wissensentwicklung und Austausch von Erkenntnissemist beso
ders wichtig, um ein komplexes Problem wie den Klimawandel gemeinsam anzugehensgtustan -
formationen, Organisierung von Tagungen, KiWarkshops etc., werden zum gemeinsamen Verstandnis
beitragen. Positive Gestaltung der Anpassung an den Klimawandel flhrt zu einer groReren Beteiligung der
Akteure und die Schaffung von mehr \WAin-Situationen.

Im Hinblick auf die Skala fur Klimaanpassung scheint es, dass Klimawandel auf mehreren Ebemen notwe
dig ist. So gibt es mehrere Partnerschaften auf internationaler Ebene (multilaterale unddégtdie als
Ausgangspunkt fur Klimawandelagsung dienen konnen. Die nationalen Regierungen sind verantwor
lich fur die Entwicklung einer nationalen Anpassungsstrategie und Koordinierung auf der internationalen
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Ebene. In den Niederlanden wurde das Deltaprogramm auf dieser Ebenilegitywvas eirsolider Start

fur die Entwicklung einer Strategie sein kann. Die Folgen des Klimawandels werden vor allem auf lokaler
und regionaler Ebene splrbar sein, deshalb ist die Einbeziehundkerd auf dieser Ebene notwendig

¢ z.B. Lander, Stadte, Bezirksregiggen und Deichund Wasserverbéande. In den Niederlanden kénnen
die Provinzen, aufgrund ihrer Verantwortung fiir Raumplanung und Umwelt, ein Koordinator furtdie En
wicklung dieser Strategie sein.

Es sollte ein sektoraler oder integrierter Ansatz gewéaleltden. Die Niederlande unterhalt derzeinen

meist sektoralen Ansatz, mit einer hohen Prioritat flir Wassermanagement. Dieser Fokus fordert en
schlossenes Handetnz.B. Akteure und Mittel sind konzentriert im Deltaprogramm. Die europédisohe A
passungsstrizgie allerdings, verpflichtet die Niederlande, eine umfassende Klimaanpgsstrategie zu
entwickeln Auch die Fachliteratur bestatigt, dass die Integration von Sektoren zu positiveren Ergebnissen
fuhrt. Andererseits, bei der Entwicklung einer integrgrtStrategie werden Entscheidungswege und
dauer verlangert. Kosten und Nutzen sollten wahrend des Entwickluoegsgses rechtzeitig besprochen
werden, da die Anpassung an den Klimawandel zu Gewinnern und Verlierern fihrt. AuRerdem koénnen
verschiedene extme Finanzierungsquellen in Betracht gezogendea (z.B. auf europdischer Ebene).

Diese Studie zeigt deutlicdasskein eindeutiger Plan fir die Anpassung vorhanderdssseine Straé-

gie die regionalen Besonderheiten berticksichtigen mdasseine Kombination von verschiedenen ¥e
waltungsverfahren und Werkzeugen benétigt wg@aum Beispiel eine Kombination von indiveller und
kollektiver, 6ffentlicher und privater Anpassuguf Grund der zuklnftigen Unsicheiten in Verbindung

mit dem Klimawandke wird eine flexible und robuste Strategie bendétigt.

Die Entwicklung einer Strategie kann auf verschiedene Programme und Instrumente aufbauen, a-B. Delt
programm, Erfahrungen von Kennis voor Klimaat, dem Waalweelde Programm und mehr.

Auch Uber die Umseting einer Klimastrategie sollte bereits friihzeitig nachgedacht werden. Deshklb sol
ten sich die Diskussionen auf die Durchfihrbarkeit der Strategie konzentrieren. Au3erdem sotiten Ve
antwortlichkeiten von Akteuren auf mehreren Ebenen verknlpft werden.

AbOKf ASi SYRT RAS 9A3ISYyaoOKIFTiSy RSa YTAYI gl ymRSt &
passung Strategie in den Niederlanden, vor allem Aspekte im Bezug auf grenziiberschreiteme Zusa
menarbeit und Integration von Sektoren sind dringend und sollieriicksichtigt werden. Dieses Dk

ment gibt Einblicke in die (UMdglichkeiten fur die Entwicklung einer solchen Strategie.

10 o’
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3. Introduction

This research report is the final outcome of phase two of the Knowledge for Climate HSGR 3.3 research
project, realised by the Radboud University Nijmegersupported by ISIS (Institute for Science, Iraxov

tion and Society). This research was requestedflihe Ministry of Infrastructure and Environment fhe

ceforth I&M).[Phase one of this Knowledge for Climate reseg@mdject was published in June 2014 and
focused on theransboundary aspects of water safetyan assessm of the state of the art of cross

border cooperation on water safety in the Rhine and Meuse catchnienitss is an interactiveeport; by

clicking on the hyperlinks (¢ and underlined) readers will gain moredapth knowledge viavideos
websites ordocuments.

3.1Climate change and shifting cHanges at the border

Reports of the Intergovernmental Panel on Climate Chghgeaceforth IPCQyuggest clear evidence of
climatechange impcts (IPCC, 2002013. Rising greenhousgas concentrations from humaactivities
arecausinglarga OF £ S OKI y3Sa (2 GKS 9 NI K Timate thange isilikelyd @ 3 G SV
to exacerbate existing pressures (Roberts and Sanchez, 2014). Examples of the effects otlidimgate

could be changing variabiis around the availability and quality of fresh water, a rise of the global ave

age air and ocean temperatures leading to melting ice and snow and rising sea levels, more extreme
weather events (e.g. flooding, heat waves and cyclones are becoming motefig@gshifting precipd-

tion patternsetc. (Cooley et al., 2009; Drieschova et al., 20R8berts and Sanchez, 201%hus,global

hydrologic and ecological systems are chandgiignatechangeeffects will impact the liveabilitgf urban

and rural areasyater management, agriculture, nature, a&ll asmobility. For instance, longer and tio

ter summer periods could lead tHeat island€in urban areas, leading to health issues (especially fbr vu

nerable groups such dke elderly) (KNMI, 2014; Ligtvoet al., 2013; Nijhuis, 2011ELlimate change

es significant challenges to traditional modespt#nning and governance, as it has the puigl to act as

a threat multiplier oncurrent spatial, social and environmental allenges(Gasper, Blohm and Ruth,
2011).Other challenges are thatimate change will affect multiple sectors and levels of society (Lim et

al., 2004) and the effects of climate change will not stop at -maale, historical or territorial borders.
Adaptationto climate-change effects isafined by thelPCGs¥djustments in natural or human systems

in response to actual or expected climatic stimuli or their effects, which moderates harm or expleits ben
FAOAL £ 2 (WROE NN BEHbIBIEsDor adapting talimatechange eff@ i a > Ay aK2 NI W
FRFELIGFGA2Y Qs O2yarald 2F AYAGAFGAGSaAa YR YS$adaNBa
tems toclimate-change effectsAdaptation is a process by which individuals, communities and countries

seek to cope with the comsjuences of climate change, overcoming future costs amdagies. Adaptation

processes are not newhroughout history peopldavealways been adapting to changing climatic dend

tions. TKS ySg alLSOoG 2F G2RIFe&Qa Of AYpiutBre dirRatelriks ifdtd 2y A &
policymaking and thus dealing with ambiguities and uncertainflégtvoet et al., 201,3.im et al., 2004

Steele et al., 2024 In this study, we often refer talimate-adaptation governance, whereby ggrnance

A a RS Ttheyp&t&nslthat erdérge from the governing activities of social, political a@nurastrative

actor 0Y 2 2 A Y| ydimaie ddppt&ion iddelaiedho mitigation, the latter meanaginterven-

tion to reduce the causes of climate change (IPCC, 20idyationis important, but not sfficient, as it

will be impossible to reduce allimate-change effects quitkenough. Even though this repodduses on

climate adaptation, it should beecognisedhat the linking of adaptation and mitigation meassrcould

lead to new oppaunities.

3.2Climate-adaptation governance in the Netherlands

The Delta Programmis thekey element in Dutcklimate-adaptation policies, focusing particularly o@w
ter safety, fresh water supply and tleimate-proofing ofurbanised areas. This programe was created
for adapting to climate change amdiginated from an adviceof the socalled Second State Delta Cortymi

11 o’
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http://promise.klimaatvoorruimte.nl/pro1/publications/show_publication.asp?documentid=8885&GUID=ef9c15a9-cb0c-4ed9-a9c3-8451e9d93ac1

tee, which investigated the expected effects of climate change on the Dutch water householdtithe n

wide Delta Pegramme isdeveloped bythe national government, provinces, municipalities, water boards
and private actorshat participate in this programme to protect the country from flooding and to ensure
adequate fresh water supplies. The programis underthe coordination of the Delta Comrssioner and
supported by a Delta Act and Delta Funding. The prograbINE Of ldawii-S | NIWKQ (NBI A &l
LINEI OKE 2FGSYy yIFIYSR WIRFLIGAGS RSt Gl YtlowrtaBdborSy 41 Qo !
tom-up governance ah the role of regional processes and provinces. In 2014, five Delta deocigtoas
taken on the topics of flood risks, fresh water, spatial adaptation, the R¥iimgse river delta and water
levels in Lake 1Jssel (Deltacommissaris, 2011; Deltaprogramnis, 201 Eerd et al., 2014; PBL, 2014,
Veerman, 2008; Verduijn et al., 201An important Dutch research project concerned with climate
change is the Knowledge for Climate research prognaniClimate Adapt, 2014c)Another aspect of
Dutch climate adaptatiogovernance is the Climate Agenda, developed in 2013 by the Ditdbtry of
Infrastructure and Environment, providing insights in the possibilities for climate mitigation andaadapt
tion. The Climate Agenda consists of ambitions, objectives and actiopet@nt and adapt to climate
change in order to reach a sustainable socidtyis Agenda will be combined with aspects of the Delta
Programme to draw a national climate adaptation strategy by 2017 (see section 3Mnigtérie 1&M,
2013;Rijksoverheid2014d).

At present,the framing of climate adaptation is predominantly restricted to water management and
therein specifically flood safety and high water issues, with all other interests, howepertant, coming
second (van Eerd et al., 2014; Steenénist al., 2007)This focus leads to some advantages, asuees

and actors are concentrated and decisive action is stimulaféd framingof adaptation was lesser
stricted during the development dhe first Dutch policy plans on climate adaptatiowr hstance, the
WfAYIF G @paréiinmed2004)iaBrounced a broad, integratelimateproofing programme,
dealing with different policy fields, such as water management, nature conservation, agricaridispa-

tial planning, and evenincludedclimate-mitigation policies. The national adaptation strategy of 2G06,
so-called ARK Programmadaptatieplan Ruimte en Klimgatwas a common framework foclimate-
change adaptation, focusing on four themes (Biesbroek et al., 2013; van Eerd et al.yYR@M;2007).

Thus the framing of climate adaptation changed over time, fromecosysterased and spatially or
SYGSR Wgl GSNI I O02YY2RIFI{iA2yQ &0G2NE tAYyS OWNRB2Y F2NJ
a more inegrated, ecologically and bpii A | f dliBateSIRER ¥ § QW &.g1 théWatioral Mgabtation
Strategy and ARK programjle 2 | W&l S RSt (1 Q ai2 NBwdehsgcheE SEA &G
based framing oflimate-change and adaptation issugsthe Delta Programméan Eerd et al., 2014; van

den Berg, 2013). This gradual framing sh#h be explained by several factors, such as the historical
dominance of water management in the Netherlands, the financial crisis that caused a step back from
ambitiouslongterm plars and theelection of aright wing government, leading to the disappearance of
climate change on the political agenda (Crabbé etaateptal). The almost exclusive watsectorbased
framing of climate adaptation is heavityiticised by the Dutch Courtof Auditors, stating that the Delta
Programme is not a followp of the national adaptatio strategy of 2007, since thigggramme is not
coherent and encompassing enough (Algemene Rekenkamer, 284 2).result, the Climate Agenda of

the Ministry of 1&M vas developedn 2013 focussing also on health isssjagriculture cities and vitaln-
frastructural networks (Ministerie 1&M, 2013).Another canclusion of the Dutch Court of Auditoris that

the adaptation plan of 2007 did not lead toggiificant results (NRC, 2012).

3.3Climateadaptation governance in neighhging countries

' Y RS N& U I y Rdlinjaf-adépgatioh @p@réaches in ndigouring countries is of significant rete
ance for the development of a joint, crebsrder climate-adaptation strategy in the future. Therefore,
this sectionrsummariseglimate-adaptation policies in Belgium and Germany.

12 o’
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3.3.1Climate adaptation governace in Belgium

Two important actors foclimate-change policy in Belgium at thmational level are the National Climate
Commission (NCC) for domestic issues and the Coordinating Committee for International Environmental
Policy (CCIEP). The fintional Climate Plawas adopted in 2008 anchn from 2009 until 2012, also
containing a section on climate adaptation. In 2010 the NCC adopteddtienal Adaptation Strategy
describing the mairtlimatechange impactspresentadaptation responses, a roadmap to a futura-N
tional Adaptation Plan (NAP) and policy guidelines. The future NAP will be based dora-iotgp-
proach, consisting of input from the four Belgium governmental levels. Each federal governmental level
has adopted regional plans (Flanders adopted Btemish Climate Policy Pl@29132020 in 2013 and

2 ff22y YR . NYza i Sfinali<edin- 2014)A Adgptatlali playisianumdrdmimesio Be-

gium cover a wide range of issues and themes, such as agriculture, forestry, mobility, naturatan
management.Climatechange research is stimulated via tK&IMOSlatform, whichworks onclimate
change adaptation and mitigation in development aid (Clirfadapt, 2014a).

3.3.2 Climate adaptation governance in Germany

In 2008 theGerman &deral government adopted the DA% érman Strateqy for Adaptation to Climate
Changg, which becamethe foundation for a mediunterm process to iderity the effects of climate
change, assess the risks and develop and implement adaptation measures. TtedDéé&soptions for
action in 15 fields with regards to nature, economy and society. Yet, in prattase themesare often
addressed via a sectdranstead of integrated approach. The DAS was followed up bAdaptation A-
tion Plan(APA) in 2011, committing to corete steps. Also the sufational governmental level (Léander)
has adopted climate-adaptation strategiesfor instanceNorth RhineWestphaliaestablisted a strategy.
Important actors dealing witltlimatechange issues are the German National Meteorological Service,
German Climate Atlashe Federal Institute of Hydrologyhe KLIWAS research programme, the Climate
Service Centre and KomPass. Also diviersal actions were started, such as DynaKlim and individual ¢
GASaQ I OGAdapy 2014b) € A YI G S

3.3.3 Concluding remarks

In comparison to the Dutchlimate-adaptation approach, neighbourirgpuntriesapply a broader, cross
sectoralclimate-adaptationapproach. For instance, tH2ASs a prominent example of a comprehensive,
multi-sectoral adaptation strategy. Against tlieend of developing comprehensive strategies through
Europe, the Netherlands has pursuelimate-change adaptation mainly throughsectorally focused @&

proach (Bauer and Steurer, 2014). Research of Bauer and Steurer clarifies that both approaches appear to
resemble alternatives, having strengths and weaknesses and that a combination holaspensate for

S OK 2 {KS NDAhaniagds pfyhs Buic sedvoral focus are for instance that resources@nd a
tors are concentrated, decisive action is stimulatedi the successful water management approach could
inspire other sectors to work on climatelaptation as wellNevertheless, thé&curopeanClimateAdapt-

tion Strategy, established in 2013, requires the development of a comprehensive, national adaptation
strategy in eaclmemberstate (which is explained in ston 3.4). TheDutchPBL Planbureau voor de ke
fomgeving stated in a resarch report of 2013 that more insights are necessary with regarclitmate-
change risks for the issues of energy supply, transport, infrastructure, ICT, health and nature in order to
be able to draw a comprehensive national adaptation strategy for clirpadefing the Netherlands
(Ligtwet et al., 2013; PBL, 2014he PBL currently studies the risks and chancetiohte-change effects

in the Nethelands from different levels of scal@/onk, 2014)Thus, a shift in the framing of and approach

to addres<climate adaptation in the Netherlands isquired.

3.4The European context with regard to climate adaptation

Throughoutits history, the EUhashad an important role irtlimate-adaptation governancet can be co-
cluded that nowherehasthe political debateon climate adaptation been more dynamic and advanced

13 o’
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http://www.klimaat.be/files/6713/8304/8603/NKP_2009-2012-2_1.pdf
http://www.climat.be/files/6913/8262/2075/NASpublicatiedruk.pdf
http://www.lne.be/en/about/publications/flemish-climate-policy-plan-2013-2020-summary.pdf
http://www.bmub.bund.de/fileadmin/bmu-import/files/english/pdf/application/pdf/das_gesamt_en_bf.pdf
http://www.bmub.bund.de/fileadmin/bmu-import/files/english/pdf/application/pdf/das_gesamt_en_bf.pdf
http://www.bmub.bund.de/fileadmin/bmu-import/files/pdfs/allgemein/application/pdf/aktionsplan_anpassung_klimawandel_bf.pdf
http://www.bmub.bund.de/fileadmin/bmu-import/files/pdfs/allgemein/application/pdf/aktionsplan_anpassung_klimawandel_bf.pdf
http://www.umwelt.nrw.de/umwelt/pdf/klimawandel/Klimawandel_Anpassungsstrategie_Gesamt.pdf

than on this governmental leveA few examples are thain the late 1980s, the EU was a framthner for

the establishment of the Kyoto Protog@nd by the mie2000s the European Commission claimedtth

tackling climate change was the central, overriding policy challenge facing Europetivettig-first cen-

tury. In 2008, a complex package of climate and energy measures was adopted. Several reasons for this
proactive rolecanbe identified,e.g.that the EU is a relatively large emitter of greenhouse gases (Jordan

et al., 2010). At the Durban 2011 Conference of the Parties, Europe played an important leadez-and m
diator role to put theclimatechange negotiations back on track (Backstrand and Elgst20i8). -
NRLISQa NRfS gAGK NBIFINR& (G2 RSHFEAY3I gAGK Ot AYFGS
Fa1LISO0Ga 2F R2YSaiGA0 LRtEAOASAT FRYAYAaAaGNr GA2ya YR
rink, 2004). Therefore, the develont of a Dutch (national and/or regionaljmate-adaptation strategy

will be affected by developments in the European area, the latest being explaitleelinext paragraph.

e

3.4.1 The EuropearClimateAdaptation Strategy

In 2009, the European White Paper aiaatation to climate change was launched, leading to several a
tions, such as the European Climate Adaptation Platform, the adoption of national adaptation strategies
in 15member statesand joint adaptation projects between EU countries or cities. Basethase deve
opments and initiatives, the EU launched an adaptation strategy to deepen experiences, exchange best
practices and to cover the whole community. Other important steps leading to the development of this
strategy are the Blueprint tSafeguarddzNR L\&ter&Resourceshe Greerand WhiteBookfor Aimate
Adaptation (European Commission 2007; 20@8)d EU legislation not directly concerned wilmate-
adaptation issues, such as Natura 2000, the Bitdsective 79/406/EEC) and Habitat Directi{gective
92/43/EEC) (both focusing on the conservation of natural habitats and wild flora, fauhbirs), the

Floods (Directive 60/EC/20P@nd Water Framework Directiv€d/FD)Directive2000/60/EQ (addressing

water quantity and qualityssues)

On April 16th 2013 the Ebstablished a strategy for adaptation ttimate-change effects, also called the

EU Adaptation Strategwiming to make Europe morerokite-resilient by taking a coherenparoach and
providing improved coordination to enhance the preparedness and capacity of all governmental levels
that should respond to the impacts of climate change (Climdatapt, 2014d; European Commission,
2013; 2014; b). The EU states in this strategy that their islénportantwhen climate-change impacts
transcend state borders and solidarity amomgmber statesshould be ensured (European ré@mission,
2014a). The strategy focuses on three key objectives, patigupromoting action bynmember states

(e.g. eactstateA & NXBIjdzZANBR 2 | R2LIJG I O2 YLINB K SYINR@ FcA yRIQLIG |-
tion at the EU levelespecially for vulnerable sectofs.g. agricultureand infrastructurg and, lastly, bet-
ter-informed decisioamaking by addressing knowledge gaps and developing the Eurogzaate-
adaptation platform (Climat&DAPT) (Climatadapt, 2014d; European Commission, 2014b). In 2017, the
European Commission will repaboutthe state of the implemetation of the strategyand propose its

review if needed (European Commission, 2013). This strategy provides poss#igibifes funding ofcli-
mate-adaptation projects (funding will be addressed in more detadldation 8and appendix 4. Two m-

portant aspects gain attention in this strategye need for cooperation across national borders and the
need for a comprehensive adaptation strategy. For instance, the European Commission mentions that
Wriority will be given to adaptation flagship projects tlatdress key crossectoral, transregional and/or
crosshorderissue® 6 9 dzNB LISIY / 2YYA&Aa4A2Y3S HAmMoX LIbpod- dzy RSNI
mate-adaptation strategy that integrates themes and issues. Gloosder cooperation is stimulated,eb

cause the Commission supports the exchange of good practice betmwember statesregions and dt-

er stakeholders.

Thus, the EU Adaptation Strategy sets out a framework and mechatosimprovethe 9 ! Q& NS LI NB
ness forthe current and future impacts aflimate changeBased orthis strategyg and specifically theln

ligation formemberstatesto establish a comprehensive national adaptation strategy in 20theé sece-

tary of the Ministry of 1&M promised to setip an integrated climate adaptation and ngtition agenda
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http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52013DC0216&from=EN

(PBL, 2014)This explains why thilinistry of I&M requestedhis study concerninghe first steps needed
for anintegrated and crosborderclimate-adaptation strategy.

3.5Research objectives, scope and methods

This study aims to provide thdinistry of I&M an agenda with recommendations consisting of first steps
that could be taken towards a crebsrder, integrated spatial approach in the light of the EU Adaptation
Strategy.The objective®f this research are to @mphasisahe need and uselness of, as well as oppo
tunities for, an integrated, transboundarglimate-adaptation strategy, b) address gaps in the current
Dutchclimate-adaptation approach, c) find opportunities to overcome barriers and challenges and-d) pr
vide recommendationsof the development of a crodsorder, integratedclimate-adaptation strategy.

The nain research question that will be answered in this reportWiich (first) steps could be taken te-e
tablish an integrated and transboundary strategy for climate adaptaiio the borderegion, based on

the EU climate adapti A 2 y Qa LISNARLISOGA @SK

To answer the research question appropriately the following research steps will be sd@rigure L

First, awide-rangingresearch perspective will be used to stuthg theoretical background afransbouwn-

dary, integratedclimate adaptation focusing on thairgencyand usefulness, as well #s opportunities

and challenges foisucha strategy. This theoretical background will be based on literature research. The
second researcktep will consist ofinalysingoest practices of existing transboundary and/oregptated
climate-adaptation policies, projects or programmes in the Netherlands, as well as in othariesuThis
broad research perspective will also be applied to idgntibtential border regions for thepplication of
suchastrategy or a related pilot project in the Netherlands in the third research step. Both stepsmwill co
sist of a combination of desk research, interviews and the input from a workshop with experssaded
holders &n overview of interviewees and a summary of the worksrame presented in appendix 1 and

2). After that, an indepth casestudy analysis will be executed to study three concrete and specific cases
that deal with (aspects of) crod®rder and/or integrated climate-adaptation issues. This research step
will have a more specific and regional research focus. Thestadg research is based on input from the
workshop, experiences from an excursion in the region, as well as information frorrssaptiured n-
terviews, literature and document research. The three studied cases are Rijnstrangen, transboundary dike
ring48and?[ SPSSa T Dpidjeci(deilednfzinuiol @ those cases canfoend in sectiory).

All projects are located ithe DutchGerman border region (more specifically, the province of Gelderland
and the Lander North Rhike S & G LK+ £ A 0 gKAOK KFIa 0SSy Ok2BEEYQT2N)
collaboration and because this is the point where the Rhine riveisesthe state bordefThe structural

and theoretical approach applied tnalysethe casestudies is clarified isection 4 In the last research
step, the researchers will again apply a broad research perspective to set up an agenda for thehestablis
mentof a crosshorder, integratedclimate-adaptation strategy. This agenda will provide building blocks to
develop anational climate-adaptation strategyThis report could be used as inspiration, whicbktieng-
thened by the insertion of hyperlinks in thispart (please click on the blue and underlined words to gain
morein-depthinformation on thatparticularsubject via documentsyideosetc.).
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Figure 1: Theesearch framework
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The nextsection describes the usefulnessgency opportunties and challenges for an integrated, tean
boundaryclimateadaptation strategy based on existing, scientific knowledge. After that, seGtim-
marisesthe lessons learned from best practices and sec@igmovides the results of an exploratigtidy
of promising border regions for the application of a transboundary and intedralimate-adaptation
strategy Section/ presents the results of the three castudiesand the last section section 8 elatorates
upon our conclusions and recommendatiosgmmnarisedin an agenda with first steps towards anent

2dzit Ay S

grated, transnationatlimate-adaptation strategy.
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4. A theoretical background on transboundary, integratedimate-adaptation

governance
This section provides a theoretical backgroundcbmate-change adptation; particularly theurgencyto
develop a transboundary and integratetimate-adaptation strategy is addressed, as well as the oppo
tunities and challenges of suetstrategy, based on aeview of thescientific literature.

4.1 The urgency of transbouthary climate-adaptation governance

Climatechange effects will not stop at manade, historical, geographical and territorial borders @ad

be seen as a global issue (Roberts and Sanchez, 2014). For instance, floods do not stop at the state border,
nor do speciesor nature areasStriking examples that stress this urgency are thedoanndary dike rings

¢ where standardisationdiffers based on national normsven thoughit concerns one dikeAnd second

the kierbesluit- an agreement concerning thepenng of the Dutch Haringvlietsluizen during periods of
calm and low waterwhichenables upstream fish migratianandthird, the DutchFlemish border Meuse
region ¢ where the border runs for about 50 kilometres through the river alminesticactions will d

rectly affect the neighbouring regioithus, the impacts of climate change do not adhere to conventional
governance boundaries, consideritite challenges to existing and often deeply embedded governance
frameworks (Hannah, 2009; Steele et al., 2014). tffdrsboundary nature of climate change means that
risks and challenges are shared and that adaptation solutions should be coordinated (Barchiesi et al.,
2014). So far, experts claim theltmate-mitigation efforts are successfully tackled at the nationad au-
pranational level, while on the other hand climate adaptation requires actions at the regional and local
level by actors directly affected by the issue (Bulkeley and Betsill, 2003; Rayner and Jordan, 2010;
Trouwborst, 2011). An example is that regibnaoperation is expected to be essential for reachingi-hab

tat connectivity (COP, 2006). Y#te local scope and capacity for climate adaption is constrained by the
support and resources required and the crdsder nature of climate change itself (Steadt al., 2014).

Thus, a guiding governance framework for climate adaptation should be provided by national aad supr
national governmental institutions (Rayner addrdan, 2010), such as an overarchitan for eological
networks across borders (Pechig)14). Some scholars state that internationally coordinatesponses
towards climate change have significant cost sawvr@mpared to a system of climate adaptation that
solely unfolds at a country level (Hannah, 2009). Another example of a benefidahwuits that intera-

tional cooperation for climate adaptation could lead to positive sum outcomes (e.g. sharing of knowledge,
data and information) (Drieschova et al., 2009). So far, most treaties and internationahses fail to

have adequate mechamiss for addressing changing social, economic and climate conditions and adapting
to climate change will require changes in international institutions and policies (Cooley et al., 2009).

4.2 The urgency for an integratedlimate-adaptation approach

Adaptation § made up of actions throughout society, by individuals, groups and governnagctshus
should be addressed by mulével governance on the local, national and international level. Thus the
scak of action and actors applyiraglaptation is not isolatedfom other dedsions (Adger et al., 2005). In
addition, climate-change effects will impact various aspects of society that &enaoverned by sectoral
policies, plans angrogrammes. For instance, themasuch as nature, water, recreation and transpoe a
often addressed separatelfRegularly there is cohesion between those separated themes, for instance
flood risks could affect the public transport system or dry periods could afeeture area and the yield

of farmers.Water management could affettiodiversity in multiple ways floods could spread seeds or
could make species migration more difficult (Kieft, 2014). Another example ighteanhain causes of
negative impacts on the water status are interlinked, including climate change, land usengcactiv

ties (energy production, industry, agriculturecgt urban development and demographic change. Subs
quently polluted water affects other themes and sectors as weelj,economic activitiegouldbe harmed
(e.g. tourism), just as the livabifitof the region, as well as natyreill be damaged (COM/2012/673)
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Thus, climate change is a mudisciplinary problem that requires multiple linked wibns (Howden et al.,
2007).Scholars argue that a successful response to climate change shoulbfoamsintegration ofs-

sues, themes and solutions (Schipper and Pelling, 2006). Combining themes and measures could lead to
more effective and efficient governance, yet requires flexibility and creativity (Driessen et al., 2011). Thus,
adaptation toclimae-change effects should also be managed in an integrated mahmegrated means

in this study the linking of themes and issues in order to create more efficient and effectiweinvitua-

tions. Integration could also have disadvantages, as it could teamore complex decisiemaking and
implementation processes, since multiple actors and sectors are involved. Besides, advantages- of a se
toral approach are that actors and resources are concentrated, responsibilities are often more clear and
dedsive ation is stimulated.

lllustrating for the urgency of integration is tlrase of the Rhine basin. This basiwitally important for

the economy of Western Europe, being the most important river for inland shipping. On the other hand,
transport via roads orails could be affected by this riverfor instance floods could flow over the Betuwe
rails or A12, important transport routes that cross borders. Also power plants and industries rely (e.g. for
cooling @pacities) on the Rhine water. Moreovep to 20 million inhabitants arelependent on this river

for the adequate availability of good quality water for household and drinking water supply, recreation
and touism, adgsthe agricultural sector that uses the water for irrigation. Extreme changes in theyR& Q &
water flows, such as water shortages or high waters that are expected to occur more frequentty and
more extremeextentdue to climate change, could affect the (shipping) economy, fresh water supply, a
ricultural and tourism sector sigficantly. Besides, the qualitand biodiversityof the ecological system is
highly dependent on water difiarges as well, anchanges in the Rhine regime over the past decades
havealready led to a loss of natural landscape buffers (Provincie Gelde@@idg. Next to dealing with
climate change, other societal issuasee addressed that could be linked &mlaptation. For instance,
(transboundary) natureconservation and challenges for biodiversity could be addressed via thb-esta
lishment of robust ecological netwks, having a buffer function towards climate chamgewel] which n-
creases the adaptive capacity of the ecosystem (COP, 2010) Thus, climate adaptation could be linked to
ongoing trends, for instance the energysition, water management in the Deltadramme,ambitions

of the Dutch Climate Agenda of 2033@anned transport projects et Also the European Adaptation
Strategy underlines the necessity of a comprehenslimate-adaptation approach and provides the-e
ample of dealing with climate adaptati in cities via spatial planning measures (European Commission,
2013).Besides, an integrated and flexible strategy will provide more adaptive capacity to deal with unce
tainties related to climate change.

4.3 Opportunities and challenges for an integratedhd transboundaryclimate-adaptation stra-
egy

To our knowledge, there is currently no comprehensive, ebasder climate-adaptation strategystudied

by scholarsyet various lessons could be learned from scientific research in this field. Scgreeshat

the development of a comprehensive, transboundatymateadaptation strategy needs to overcome
various challenges, yet that there are also multiple opportunities. Based on literature, different challenges
and opportunities forclimate-adaptationgoverrancecould be identified, which areummarisedin table

1. Most authors base their conclusions on practicaktins learned on the regional local level, yet there

is still a major disconnect with thgp-scaling of climate adaptation to higher governmalievels (Bardh
esietal., 2014).

Lessons learned from scientific knowledge
Opportunities for integrated, cros®order cli- = Challenges for integrated, crodsorder climate-

mate-adaptation governance adaptation governance
- Improving the (societal and enomic) d- - Working across jurisdictions (Barchiesi et |
tractiveness of regions (Scheraga a 2014; Steele et al., 2014; Wilder et al., 201
18 °°

nnnnnn

Knowledge for Climate HSGR 3.8 Integrated, transboundary climate adaptation gonance e e



Grambsch, 1998).

Multi-functional use of land (Homme!
2010).

Exchange Dutch knowledge on clima
proofing a deltaregion to other countries
(export product) (e.g. about horticulture
agriculture, water mangement) (PBL, 2014
Knowledge transmission and robust intarli
kages between science and policy ae
quired for the development of sustainabl
climate-adaptation policies (Wilder et al
2010).

Spatial planning could enhance integratis
between sectors(e.g. housing, transport
energy, agriculture, industry) and thus tt
establishment of an integratedclimate-
adaptation strategy (Barciesi et al., 2014).
Linking of adaptation measures to (@igg)
climate mitigation programmes, projects ar
policies. Cihate adaptation and mitigatior
should be balanced and could be comyp
mentary (Smit et al., 2000).

Crosshorder cooperation stimulates innav
tions in the (often peripheral) border regior
enables experience exchange, increases
regions international attactiveness anc
leads to competitive advantages (OEC
2013)

Collaboration betweenorganisations that
regularly work within their own sector fiell
leads to opportunities as this stimulate t
WiKAY]l 2dziaARS GKS
Stakeholder partigiation, from nonstate a-
tors alsq is crucial and will lead to moreyd
namic systems that can moréexibly re-
spond to uncertainties,dOdza 2y Wi
R2AYy3Q | YR YmiNSmiterald
2000).

Lessongan be learned from ongoing tres
boundary cooperation mechanisms thatla
dress aspects of climate adaptation @r
schova et al., 2009; Steele et al., 2014).

4.4 Climate-adaptation governance choices

19

Incorporating all (views and interestef key
stakeholders in the development process
climate-adaptation @vernance (Barchiesi €
al., 2014; Steele et al., 2014; Wilder et ¢
2010).

Dealing with tate sovereignty (Barchiesi €
al., 2014; Steele et al., 2014; Wilder et ¢
2010)

Dealingwith different cultures,views, tradi-
tions and perceptions that exist between-r
gionsforganisationfstates (Barchiesi et al.
2014; Smit et al., 2000Steele et al., 2014
Wilder et al., 2010).

Climate adaptation requires the linking i
shortterm actionsto longterm objectives
(Smit et al., 2000).

Integrated climate adaptation leads to e
plex processes of mullevel governance
(Smit et al., 2000).

Table 1 Overviewof opportunities and challenges fatimate-adaptation governance based on a laer
ture review.

In conclusion, climate change and adaptation are international challesgjdsg for a transboundarypa
proach but equally important arenational (long-term) visions and coordination, asell asinterventions
and supporton the regional and local leveBesidesthe last sectionshave clarified thatclimatechange
effects will impact a large diversity of sectors that are interlinketfjerliningthe necessity to deal with
climate adaptation from a broadholistic and integrated perspectivas well Thus, climate adaptation



should be addressed from systembased and integral perspective, incorporating the interlinkedcfun
tions of a systeng such as a catchment area. Zooming in and out on the comprehensivarsgstld be
applied by using a multevel governance approach; addressing aspects of climate adaptation on the most
appropriate, efficient and effective level. Additionally, it became clear that developingdaptive e-
sponse is not a straightforward press (Roberts and Joshi, 205)d that various governance choices
should be made for the establishment of sucktrategy This section describes some of thosegrnance
choices via a structural approach. This structure will be used to identify the segesteps for the deve
opment of a crosdorder, integratedclimate-adaptation strategy in the upcomingamns.

Governing any policy problem requires actors to make policy choices between alternative courses of a
tion, which often entail governanceldmmas. Jordan et al. (2040b) identify six types of governancé d
lemmas forclimatechange policy inthe EWLY G KAa aiéddzRé 6S RSAONARGS W2NRI
choices, as we think that these are steps that should be taken to estattiishte-adaptation policies.

More specifically, at specific moments in tinohoices should be made about the aims and oiojes of a
policy, the selection of policy instrumerdsid so onWe apply this list ofmoments of)choicesto analyse

the climate-adaptationgoverning methods applied in the casteidies to understand what kinds of chwi

es should be made and how this is done in practice and to develop an agenda for dealing plitti@ula

The theoretical background of the governance dilemmas is elaborated imthe upcaning text.

The first dilemmaddentified by Jordan et al. (201& related to theproblem perception what is exactly

the problem to be confrontedPMow is the problem framed by different actors involvelispecs related

to this dilemma arete (lack of) available knowledgegovernors do not always have access to sufficient
knowledge and the causal interrelationships between théhe W T N> YAy 3 Q Zb¥ differérSa-LINR 6 f S Y
tors that are seeking to govern) addll 3 SaySRiIFG A y 3 Q  2c¢Polidy EtentiwdMBE BefatBacted by
focusing eventgJordan et al., 20 b). This dilemma will affect the others, for instance ttearacteria-

tion of a problem will define who is deemed responsililee second choice governors have to deal with
isto decide at whicHevel or scalgo act,which is often presented adecentralisation(acting locally) ve

sus acting at higher (governmental) levels (e.g. regionally, matjoor internationally). This might not be

an entirely open choice, as some gavens could have stronger legal competences. In practice, the choice
between levels is seldom a binary one: action may be required at several levelasgously. The latter

is especially important for this study as we strive for the development of a mmepsive, crosborder
strategy for dealing with climate change, requiring a combination of levels for action {eudtigove-
nance), including the transboundary governmental level. Besides, not only public actors are important for
a holistic and integated climate-adaptation strategytherefore we consider multiple types of actors as
well. Entbedded in theevel andscalerelated choices are associated values such as flexibility, accolintabi
ity and transparency (each of them are possibly easier to aetdaéthe local governmentalvel) (Jordan

et al., 201@, b). The third dilemma conceriigning and sequencgas governors shouldedide when and

in what sequence to acfQuestions arise such as: when do you have conclusive proof that a problem is
causingharm, before the problem becomes irrecoverabl&®aling with this dilemma means coping with
issuessuchas sense of urgency, optimisation of welfatigk-taking, legitimacy, precautigrcompetitive-

Yy S & a IY 2UFSANNE (i e @lordah let3hlS 201) b). For the development of alimate-adaptation
strategy, considerations with regard tehortterm actions versus &ongterm vision (or a combination)

are alsoof importance.Governance should also decide upon how to act, leadingdde and nstrument
dilemmas.Traditional governance modes focus on hierarchies-{town governing) and mikets. A third

mode focuses on networks and coordination. Governing is primarily concerned with choosing the most
appropriate mix of governance modesnother choice conbnting govenors concerns the kinds absts

and benefitsthat will be taken into accourdnd how to allocate them across different groups, leading to
winners and losersA related choice is whether and how any losers will be compensated. Judgments on
costk and benefits are intimately tied to considerations on policy effectivenesagfa and legitimacy. A
basic distinction between different distributions of costs and benefits can be drawn between distributive,
regulatory and redistributive policie€lorcan et al., 2010b). Thanplementation and enforcementg
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choosing on how to deliver policy resuliscould lead to more dilemmas for governors (Jordan et al.,
2010b).

Based on the importance of the integration of themes and issues for the developmentlohate-
adaptation strategy, the researchers have decided to add the choice between a sectoral goveqmance a
proach versus aulti-sector approach(integrated governance) to the list of Jordan et al., even though it
could be argued that this choice is ind&d in the level and scale dilemma.

Jordan et al. (2010b) mention thatdtidentifiedchoices and dilemmas may appear in differezgisences

and could be interrelated. For instance, the framing of a problem could shape the perception of scale as
well. All possible choices are listed fable 2, and the analysis @asesand best practices the upcaning
sections is structured by this list of dilemmas

Wa2YSyida 2 ElimaadaptiBnyoverdaNde
Problem perception
Level and scale
Multi -secta or sectorbasedgovernance
Timing and sequence
Mode(s) and instrument(s)
Costs and benefits
7. Implementation and enforcement
Table2: Governanceshoices and dilemmas based on Jordan et al. (2010).

o ISl I I (B
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5. Learning lessons frorBest practice$bf climate-adaptation governance

As far as this study has been examining, no holistic integrated and transboundary approach for adapting

to the effects of climate change exists fronfigh lessonganbe learned. Stillmuch is going on in the

field of climate-adaptationpolicies that could provide interesting insights and inspiration for our research.

So, for this study, we havenalysed the methodologies ofl9 international and Dutch projeciplans or

LINEANI YYS&asS gKAOK O2dzZ R 0SS a& Baisbduddarglim&sadaptatidd: OdG A OS 3
governance, integratedlimate-adaptation governance or botfihe 19 & (i dzR ksEpRactiée®are visua-

lised in figure2. Lessons learneflom those exemplary cases agescribedin this section, following the
analysesstructure of governancehoicesand aresummarsed in table 3. A detailed explagtion of the 19

AAAAA

D — -
/ \ Climate
/  Climate \ adaptation
/ adaptation \ projects on the

/ rojiects i ~ities \
/ projectsin cities \\

)
Climate adaptation in Delft, /‘/
Future Cities, The GRaBS 4
project, Climate Proof Cities,  /
\ andthe Rotterdam Climate

\ Initiative ,/'

\

Climate

rural level

Climate-proofingthe ‘Land
van Cuijk’, Nature area
Meuse Schwalm-Nette &
Greenbordersinthe
Danube

Klimaatwijzer, Pacific
Adaptationto Climate

: Change, New England
adaptatlon Climate Adaptation Project,
proj(_\cts for river Proeftuin ‘Kop van de

Betuwe’ &Natural Climate

basins Buffers

The International
CommissionforProtection
of the Danube River, Lower

Danube Green Corridor,
KARRMA, Rivierklimaatpark
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Figure 2 Visualpresentation of the 1% (G dzRA SR W0 S dimateladdptaian YOS amRéstcF
tured by type of projectities, river basins, rural, provincial or geneealenthough there might be ovéap).

5.1Problem perception

With regard to the problem perception choice, various projects focus ongtiring and exchange of
knowledge and expé@nces. Also projects that are further advanced show thpdrtance ofknowledge

asa basis for collaboration such as the adaptation strategy of thedrnational Commission for Prate

tion of the Danubethat follows up an extensive study. The need fortiggpation of knowledge instit-

tions, universities &. was often identified as a prerequisite. This could be explained since jointvkno
ledge could enable the formulation of common visions and ambitions. Furthermore, a research project
could help b placethe issue on the agenda.

It appears of importance that actofeame solutions and problera with regard to climate adaptatian a
largely similarway. For instance, it was important for the progress of the Rivierklimaatpark lJsselpoort
project that all acbrs invdvedrecognsed the need for adaptingo climate change via joint forces on ku
tiple themes. Also in the Waalweelde project, themmonrecognition of addressing more challenges
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than particularly high water and safety measures was the start ofcaessful and comprehensivegar

gramme. This project also shows thhaaching a common main visioamongst actors involved is nese

sary for a successful governance apprqdhbhbs acting upon the common interestsAccess factor for the

Rotterdam Climate Itintive was totranslate the common ambition into ten attractive sustainability

tasks, inspiringnd stimulating actors involved. Furthermorefazus on the strengths of the regioap-

pears to be successful forclimatdNR2 2 FAy 3 (KS W[ I YR @Iy /dzAa2]lQad

Leadership appeared to bring parties together and to establish common objectives in the Lower Danube

Green Corridor Project. The establishment of an adaptation strategy by the International &oonnfior

the Protection of the Danube (ICPD) clarifies that a déeahould takethe initiative and have influence

YR LINBaliA3IST 2dzad a GKS SR O2dzyiNE DSNXIye KI
leadership for instancethe province of Gelderland governed the establishment of the Waalweelde pr

granme and its implementation. Yet, a significant conditiothit other actors should support this role.

The different examples show thatleader should be chosen on theost appropriate governmental le-

el. In the south of the Netherlands, the regional cdioating role of the province of Limburg isagssary

to keep theclimate-adaptation issue on the agendheadership does not necessarily have to be filled by

public actors for instance a consultancy stimulates agdides the climatdJNE 2 FAy 3 Xdh (GKS W
[ dzA 21 Qo

5.2Level and scale

It is interesting that mosanalysedbest practices focus on (a part of) a river basin, a city or histogeal r
gion¢ thus anidentifiable and delineated area

Another lesson learned is thétte major challengesf adaptationshould be dealt with amultiple scales
(from the very local to internationdkevel, both institutionally and geographicallyjooming in and oudp-
peared to be necessary for a comprehensilimateadaptation approach in the KARMAojact, as each
river g/stem requiresareaspecific adaptation actions based on its structure, laisé et. Also the Gl
mate Proof Cities programme showed that measures for adaptation are necessary on different levels,
such as for buildings, streets and regions.

Cooperation onthe transboundary leve{with actors from the other side of the bordeid often even
more experienced as challenge. The nature aaef Meuse Schwalrlette has dealt with this issue
through the establishment of project office, acting as a transboundaiinterface and mediator. Cross
border pojects are often stimulated biUIlegislation or funding(e.g. the GreerBordersDanubeproject

is based on nature conservation rooted in EU Natura 200Bl&ion and the GRaBS projettte future
cities project ad nature conservation in the area of Meuse Schwhlette are financed viinterreg). Ex-
isting links with neighbouring regions could be used astarting point for a transboundarglimate-
adaptation approach, such as transport connections (e.g. Progfttin2 LJ @ | y Q@ Ri#®twinng ozs S
international actorson specific projects wasuccessful in the future cities programn#nd the need to
recognse shared responsibilitiesor climate adaptation was of significant importance in the best practice
of the Lower Danube Green inlor project.

5.3 Multi-sector orsectorbasedgovernance

wS3IFNRAY3I (GKAA LRt AOE OK2A0S3I AlG O2dA R 0SS 02y Of dzR¢

one theme or issuémulti-sector governanck Those best practices clfed that mherence between

themes and issues could be reacheditgrtwining the multiple actors involvedwhich creates broader

support for the developedlimate-adaptation approach

It is interesting thatmost projectsaddressedone main theme(often water and safety management or

spatial planning) which wasconnectedto the challengesof other sectors6 S®3d t NB STl dzAy WY
S (i dz@1® @a’st practices showed thategration of theme leads toopportunities, more support and

win-win situations. An example is the Rivierklimaatpark lJsselpowttere spatial developments in flood

plains are used to adapt to the consequences of climate change via an integrated vision. Another lesson is
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that climate adaptatiorshouldnot alwayshave tobe the primay objective yet could bdinked to ongo-

ing (spatial) developments issues and programmes, tiag to important benefits for adaptatioas well

An example is the Lower Danube Green Corridor project, aiming to restore floodplains, which increased
the regbns adaptive capacitytdhe same time Also the linking of possibilities for living, recreation,ibus
ness et.to nature conservation creates the necessary societal and political support required for elimate
proofing the Netherlands via climate buffefdatural Climate Buffeproject). Also the provinces ofrhi

burg and Groningen integrate climate adaptation in ongolaggéscale) developments and gjects. Via

the Rotterdam Climate Initiative adapting ¢tmate-change effects was linked to issues susta@ quality

and noise problems. Climate adaptation could also be linked to historical and cultural aspects, which is
done in the climatddJNR 2 F A y 3 W [plojgcR ThdslanAlysing dzé @3t @ractices gavesights ino

the multiple possibilties for linking climate adaptation to other issues and opportiies.

5.4Timing and sequence

Analsingthe best practiceshowsthat manyclimate-adaptation projects were establishe@gédause other

issues wereequiring it Ongoing or new projects could be seertlas opportunity and momentunto in-

tegrate the issue of climate change as wé&hle best practices also show thawareness concerning the

effects of climate change is growing as well as public and societal support, creating atunonfer the
development ¢ climate-adaptation policies.

Another commonalityamongi KS & G dzZRA SR W0 &statlishméxid-oDaichn®dr®faa ofiea (1 K S
longterm) vision or strategyfor the whole region andhe application ofpractical pilot projectghat in-

crease the visibtly of climate adaptation. A successful example is the establishment of a vision for the
Rivierklimaatpark IJsselpoort for the upcomib§ years to sustainably develop the did plains of the

IBsel. Next tdongterm visions,short-term, visible and concrie (pilot) projectsare necessary to raise
awareness and hold attentiotowards the issue of climate adaptatioRor examplegreen roofs andd-
OFrRSa 6SNB dzaSR Ay GKS W[ I YyR @I ylaborddbrengt@orkii 2 NI A &S |
In conclugn, acombination of actions and plans on the short, middle and long tismecessaryto ap-
propriately dedwith climate adaptation.

5.5Mode and instrument

In most best practices aixture of top-down, bottom-up and publigprivate governance modesre
usedfor stimulation of integratectlimate-adaptation governance (e.g. combination of public and private
actors in the Rotterdam Climate Initiative and GRaBS project). A mixture of actors stimulatestiom
co-creation, support, (lay) knowledge and expeien, and so orBest practices show thatngagement

of stakeholders could be stimulated via (international) conferenaesking sessionspund tables, wok-
shops et. And this participation shoulstart & G KS 6S3IAyyAy3a 2F (GKB8maGNI GS3
munication towards citizens igcognisedas an important aspect forclimate-adaptation strategies (e.g.
New England Climate Adaptation Project where citizens are informed viglegtestimulations). The
Waalweelde project is an exemplary case of eleping a bottoraup approach (with interest groups,
companies, officials and administrators) for dealing with an integration of themes to improve a aiver b
AAYyQa aLk GAlt | kebwiedgéd actorgunivedsities And seadtdh inSitut@rik) svampa-

tant in various projects, as climate change and adaptation are inhereggnioven with ambiguities and
uncertainties (e.g. in Waalweelde). Finding kAogw partners and the establishme of (transnational)
expertteamd R dzNRA y 3 { K SpmedNdpe$ © beyddd me$hdilS. iGathered knowledge could
be used in practice via pilot projectdon-state actorscould contribute to a strategy as wefjood exan-
ples are actions of the WWF in the Lower Danube Green Corridor project. The involvemeniiderec-

tors requires alearorganisational structure and leadeship.

Climate adaptation will affect a broad rangépeople withinsociety,anddealing with climate adaptation
should therefore be based am combination ofdifferent types of instrumens. For example, thenterna-
tional Commission for Protection of the Danubscuses on preparatory measuresgosysterrbased
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measures, behavilNl f Y SI ddz2NBasx GSOKy2t23A0Ft YSIFadaNBa FyR
LINI OGAO0SaQ ¢S NStablishmentddfan agrBdrend, Risiodl ¢ Bgisttion. Especially, working
across borders requires clear arrangemer{hallenge for the establishment ah integrated approach

isto find coherence between activities and instruments

5.6 Costs and benefits

During the development of &limate-adaptation approach, a thorougbosicbenefit analysiscould be
useful €.g.Proeftuin®yY 2 LI @ y @ B&auseReiudninof climate-adaptation projects, especially
when they cross (administrative and/or state) boundkess seems to bean important challenge. The Lower
Danube Green Corridor overcomes this challengehéafunding of multiple actors involved (WWF,aa
tional governments, the EU and corporate actoes)d also the GreerBorders project in the Danube is
basal on EU support(Life). For crosborder cooperation in the nature area of Meuse Schwalatte, a
project office was established to search for funding opportunitiasd dealing with financial issues was
arranged in the Waalweelde project via the estabiigmt of an investment programmedest practices
from non-EU countriesalso usediunding from external actorssuch as the Global Environment Facility
that supports the Pacific Adaptation to CliteaChange projectThebenefits of a climate-adaptation po-
gramme or strategy¢ and thus political and societal suppartcould increase via thénking of issues
themes and the creation of wirwin situations An example is that the city district Amsterdaffest
(GRaBS project) has connected the challenge of a ggowiulticultural population to becoming the
WINBSySaidQ RAAGNARAOG YR (KdzA NIA&aAy3I (GKS agiisSaqQ f
underlines this in their Adaptation Policy Framework: the integration of adaptation should flow into the
broader goals of national development. Besides, the Dutelegonent has stated the need and possibil
ties tointegrate climate change in planning (Klimaatwijegport). Another example of creating beneficial
outcomes is that water management and naturenservation goals were linked to creating an attractive
business climate and improving recreation possibilities via the establishment of a tea garden, farm shops
etc. (Rivierklimaatpark IJsselpoort). Also projects within the nature area Meuse SciiNedlenwererea-

lised from the viewpoint of touristic and recreational opportunities. And the city of Rotterdam links their
sustainable ambitions tthe creation ofa strong economy by becoming the most sustainable world port
city. Furthermore, it is importantot identify what the gains are for each aciarorder to create support

and stimulate participationfor instance deepening of the river Waahsltaneously led to the extraction

of gravel.

Thus, funding appears a challenge for climate adaptation, yeEtheseems to offer various solutiofap-
pendix 4) Besidesgclimate-adaptation governance could become beneficial by creatingwitnsolitions

via the development of an integrated approach.

5.7 Implementation and enforcment

{AyOS Y2ail W0 Saa édarlylsiide Gfimat®dslap@tion geernange, nohanylessons could

be learned on this policy choice. Yetz@nclusionis that successful implementatiorequires leadeship,
such as the province of Gelderlaimdfulfilling the Waalweelde projectAnother example is that tham-
plementation for the Pacific Adaptation to Climate Change project is under coordination of the Uaited N
tions Development Programme, as 14 pacific countries collaborate in pilot profeaither lesson is that
legislationor agreements signed by bordering countries stimulates the implementation of chussler
climate-adaptation governance, such as in the nature area of Meuse SchMWelte. Another best
method © ensure interlinkages between ttshortterm andlongterm plans andor staying on the right
trackwas the development of aimplementation agendaby Rivierklimaatpark |Jdpeort.
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5.8 Concluding remarks

Lessons learned from the@W o Sa i QINF DNA D

e

vernance arsummarigd in table 3.

O-11 A1 60 i

A

Learning lessons from best practices of climate -adaptation g overnance

Problem perception 9 Joint knowledge production and exchange of knowledge places the |
on the agenda, is the basis for cooperation and enablegdfraulation of
common visions and objectives.

I Common framing and urgency is required, isaghe establishment of &
common vision.

1 Focus on positive aspects and strengths of the region.

1 Leadership on the most appropriate level is required for reachingna ¢
mon understanding.

Level and scale 1 Climate adaptation often focuses on identifiable areas

1 Climate adaptation should be dealt with at multiple scales

1 Cooperation on the transnational scale is challenging, yet could beisi
lated via the establishmertf a project office, via EU funding and legis
tion and the twining of international actors in (pilot)gects.

Multi -sector or sec- 1 Majority of best practices applied muliector climate-adaptation gao-

tor -based governance ernance.

1 Often, one key themee(g. water management or spatial planning) is t
starting point forclimate-adaptation governance.

1 Integration of themes leads to opportunities, support and awim situa-
tions.

1 Climate adaptation could be linked to ongoing deyatents.

Timing and s equence 1 Momentum for climate adaptation: many ongoing developments in ot
fields and sectors and growing awareness for climatengka

1 Need for a combination of actions on the short and middle term (conc
pilot projects) and a vision or strategy in tlomg term.

Mode and instr ument 1 A mixture of governance modes is required @@vn, bottomup, public
and private).

9 Actors should be engaged from the start.

I Important role for knevledge actors.

I Multiple modes of governance require a cleagansational structure and
leadership.

1 Integrated climate adaptation requires the use of different instrume
that are interlinked.

Costs and benefits 1 Climate adaptation is expensive and finding funding is challenging
funding of external actors could be used, s EU fuding.

1 Climateadaptation measures could be linked to other developmergs,
sues and actions to create wimin situations.

Implementation and 1 Leadership is required during the implementation.

enforcement I Implementation across borders is stimudat by an agreement signed k
actors from both sides of the border.

1 An implementation agenda or strategy developed at the start of

process enablesriplementation.

Table3Y { dzY' Yl NE
integratedclimate-adaptation governance.
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6. Promising border regions for the application of@dimate-adaptation stra-
egy

As stated inthe EUclimate-adaptation strategy, priority will be given timate-adaptationflagship po-
jects that aldress significant crossectoral, transregional and/or crosmrder issues. The European
Commission will support collaboration and exchange of best practice between regions, coanttigs
ies in vulnerable regions to addresigmate-adaptation issuesHuropean Commission, 2013 his section
identifies fourborder regions in the Netherlands that hathe potential for becoming a flagship project in
the light of the ElWlimate-adaptation strategy. This overview is not intended to be complete amd-co
prehensive, yet the aim is tehow that multiple border regions are suitable for the application afia
mate-adaptation strategy and to provide an explorative overview of opportunities for flagship projects.

6.1 De Gelderse Poort

Gelderse Waard

= Aerdt
Rijnstrangen
R —
® & rikameringschap

® Herwen
.
end L obith
.

Jokamer' oy

Emmerich
.

.
Nijmegen

A > R
Figure 3Positionof De Gelderse Poort Figure 4: D&elderse Poort
SourceAHN (2014) Source: Oog voor Natuur (2014)

@ Kranenburger Bruch

6.1.1 Description of the region

An important nature conservation projecin the DutclgGerman border is thé&elderse Poor(figures 3

and 4) being part of the Natura 2000 netwotkat will by 2015be 3000 hectaresn the Netherlands and
2,000 in GermanyThis area is located nearby the cities of Arnhem, Kleve, Emmerich and Nijriiégen.
project was started by several actors, such as natugangsations (WWF, Staatsbosbeheer and Stichting
ARK) and public orgamations (e.g. municipalities and the province of Gelderlamal)this region,the

Rhine flows into the Netherlandad splits ito a number of brancheg the rivers Waal, lower Rhine and
IJssel The hitial goal of this project was larggcale protection and deslopment of nature. Floodplains
YR F3ANROdzZ GdzNF € € FyR FNB 3IAGSY ol O1 G2 yI GdzNB
dynamics The region became a paradise for fish, bird species and indgelifis et al.2002; De Jong,
2000; GS @derland, 2007; Provincie Gelderland, 2008; Radboud Universiteit Nijmegen, 2014; Staatsbo
beheer, 2014)The creation of the Gelderse Poort was embeddethépolicies of the national and pr

vincial governments, while regional and local actors were rasiite for its implementationOne of the
triggers within this region were the possibilities for the extraction of materials, such as gravel and clay
(economic incentive)lin conclusion, the area of the Gelderse Poorded for several furions; ecolog-

cal and nature conservation having priority, nextagricultural,recreation and tourismThe Gelderse
Poortalso contains historical and cultural objects, such as the fortressearoferderand Beneden Lent

Also eonomic functionssuchasshipping, tansport andagriculture could be found in this regigrwhich

also containsirbansed area Bekhuis et al., 2005 S Gelddand, 2007).
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6.1.2 Crossborder cooperation

The initiative for transboundary cooperatidar this nature area was taken by the ProvindeGelderland

(De Jong, 2000). Since 1993, German authorities became officially involved via the creation of an intern
tional steering committee for the Gelderse Podtill, each country elaboratdts own plans and coope

ation only took place oman ad hac basis (De Jong and Van Tatenhove, 1988).international steering
committee was dissolvedransboundary interactions were insufficienith regardtheir regularity and
quality and currently the contact between the two parts of the Gelderse Poort regigealised in ami
formal way De Jong, 200@Pechini, 2014).

6.1.3 Challenges

Both challenges for the criteria of integration and transboundary governaaode distinguished. For
the latter, differences between regions could be hampering chassler coogeration. For instance,ctors
involvedin collaborationwere confronted with different discourses on nature conservatoneachside
2T GUKS 02NRSNJ 6GKS 5dzi OK Wyl dzNE RS@Sft 2 Laobesl,i Q Odz
cultural landscag), as well as differences in the institutiomaarisation (De Jong, 2000; GS Gelderland,
2007; Provincie Gelderland, 2008adboud Universiteit Nijmegen, 2Q18taatsbosbeheer, 20 Differ-
ences are not bridged due to a lack of familiarity vittle different policies and discourses of bordering
regions and a limiteenutual understanding (Pechini, 2014). This hinders ctumsler cooperation and
currently there is little transboundary collabdian. Also the integration of the multiple functions of this
region seems to be challengirigts is happening on a sectoral level.

6.1.4 The regio3 potential

The Gelderse Poort has a long history of transboundary governance for natureassbaster manag-
mentt NBfFGSR (G2 GKS NBIA2Y Qand igystatljsdas nafiohay/ |&ndsCdpd, ]S OK | 1
which has beemecogrised byboth public and private partiesA trigger for collaboration in the Gelderse
Poort were the linkages with economic incentives, such as the winning of matditiais, crosdorder
coopeation hasso far focused omature conservation, yethe intensity of cooperatiorhasdecreased
and other important functions could bsubjectof collaborationas well. For instance, this area could be
seen as the gateay to the European hinterland for gbping and provide®pportunitiesfor recreation
and tourism.However transport routes from the Netherlands to Germage.g.new infrastricture of the
A15 and the Betuwelijnaffectthe landscape. Also urb@ation takes place in this region, for instarioe
the nearby located cities of Nijmegen and Arnhe&bonsideration for dealing wittlimate-change effects,
such as heat islands droughts should be madeAlso the function of agriculturen eachside of the bo-
ders plays an important roléBesides, tb Rhine enters the Netherlands at Lobith, located in the centre of
the Gelderse Poort area antherefore, this region is also concerned with transboundary issues concer
ing water quantity (low and high waters) as well as water quality. Some functioredraaely addressed,
for instance flood risks are managed via the (future) retention areas of Rijnstrangen and the Ooijpolder
and the Room for the River projects. Alhctionsdescribedare interrelated and influence each other
therefore they should be caorected in policies to ensure a sustainable and clinpat®f Gelderse Poort
region.Thus, the Gelderse Poort region provides multiple opportunities to establish and implensént a
mate-adaptation vision that integrates the variety of opportunities and giaeboost to crosborder ®-
operation.
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6.2 Maastricht-Liegeand the Euregio Meus&hine

Hasselt [
Maastricht

Aachen

. |
Litge |wEupen

Figure 5: EuregideuseRhine SourceGoEast (2014)

6.2.1 Description of the egion

The border regiorn the south of the NetherlandsNlaastrichtLiegg andits neighbouringegions figure

5) is characteised by citiesand cultural and natural diversity. This bordeggion has cooperatedsince
1976with the Euregio Meus&hine having a combined population of almost 4 million peopted provid-

ing important functions for employment, living, education and health cdiiee MaastrichiLiége region
brings cultures and three languages together and éandidate for the cultural capitalf @018.This e-
gion already hasnternational, infrastructural connectionsthere are several highways, higpeed rail
O2yySOilA2yad YR GKNBS AyidSNYI (aswell bsthe redviyldriepatisa |+ £ f
of Antwerp and Rotterdar(Euregio MeuseRhine, 2014a; Gemeente Maastricht, 20P4pvincie Limburg,
2012 Stadt Aachen, 20)4The econoric and technological potentialf this region is highgspecially in
the urban agglomerations where industries emerge and develpproximately250,000 companies are
located in this region) and wheiieportant (international)universities are located, such as the univers
ties of Aachen, Lge and MaastrichtUntilthe 70sthe region of Maastricht was an important mining area
following the closureof the mines, service provision, knowledge and high quality materials and ilife sc
ences industries were established, based on the Brainport 2020 vision (e.g. two research parks and two
innovations parks were establishef@emeente Maastricht, 2014linisterie Economische Zaken, 2007
Stadt Aachen, 20)4Today the Gross Regional Product of the Euregio M&isee is 100 billion eurana
nually.Furthermore, the region is popular for recreation and tourism, since it hasogkso, peaceful and
quite naturalareas (Gemeente Maastricht, 2014)e Meuse river flows through this regidhisclassed

as a raidfed river, having little storage capacity to buffer precipitation fluctuatideading to a high se
sitivity with regard to floods. This catchment andritger are used for drinking water supply, navigation
and agricultural purposes. In conclusion, the area is an open,-limgitial and innovative society, full of
vitality (Gemeente Maastricht, 2014).

6.2.2 Crossborder cooperation
This region has a long histasfcooperation established via multiple projeacts different themes.

1 Cooperation within the Euregio Meusthine focuses on nine different fields, underlying thie d
versity and high potential of this border region: economy and innovation, employment amnd ed
cation, culture and tourism, health care, safety, mobility and infrastructure, sustainable gevelo
ment, territorial analysis and regional marketing (Euregio MdRbie, 2014a; Stadt Aachen,
2014).

29 o’

nnnnnn

Knowledge for Climate HSGR 3.8 Integrated, transboundary climate adaptation gonance e e



1 Another example of crosborder cooperation was theV [ Burg-ExperimenteerNBS 3 roieQ
(2009;20117) focusing on decreasing barriers for transboundary mobility or cooperation. Actors
on all governmental levels were involved (Provincie Limburg, 2012).

9 Also somdnterregprojects wereexecuted in this region, fanstance AMICE. AMI@Es a trais-
national project concerning adaptation of the Meuse and its basin to the impact of floods and low
water from climate change (AMICE, 2014).

1 Other examples of cooperatioagreementsare between the academic hospitals of Maasht,

' OKSY |yR ¢2y3aSNBys>s O02fftlo02NraGA2y o06SGsSSy SYyS

travelling across borders, the joint bachelor and master programmes of the University of Hasselt
and Maastricht via thed.imburgtransnational universitythe Open University having centres in
the Netherlands and Flanders, as well as the ROC preparation of working across bordetis and pr
mary schools in the border regidimat pay extra attention to languages (Provincie Limburg,
2012).

9 Other cooperation platfans focusing on the Meuse river basin, yet integrating themes such as
water quantity and quality management, are the International Meuse Commission and the Fle
ish-Dutch Bilateral Meuse Commission.

6.2.3 Challenges

Concerning crosborder cooperation, a challeegwill be the complex cooperation process betweenl-mu
tiple partners from three countries that have different views on, interests in and apply diffeygnt a
proaches to climate change. Also challenges related to climate change itself could be disting@ighed, a
expectedclimate-change effectg wetter winters anddrier summers in the Meuse basincould lead to
peak flows resulting in more frequenaind intensive occurring of droughts as well as flood evehts-:
thermore, water temperatures are expta to increase, asre water quality issuegMinisterie V&W,
VROM and LNV, 2009an Vliet et al., 200&)e Wit et al., 2007 Climatechange effects in the Meuseab
sin, and particularly for the region of Maastriehitge, put at risk the assets of the catchmeimcluding
the infrastructure, industries, historical and ecological heritage, as well as theisedaegion.

6.2.4 The regior® potential

This region is characteed by a combination of urbased, industrial and natural aspects. Due ite
unique, geograpleal location in the heart of Europeconnecting Belgium, the Netherlands andr@any

¢ the region enjoys excellent connections and opportunities, offering great advantages for business and
citizens. The need for adaptation to climate change is high snrégional border region, fonstance with

regard to the impacts on the river Meuse, as well as the possible heat islands in thésedbareas, d

rectly affecting society and its inhabitants. Unique potentials of this region are the existing knowledge
base and network, as well as the economic and technical opportunities. Based on the AMICE outcomes
and existing network cooperation within the Dutclirlemish Bilateral Meuse Commission and therinte
national Meuse Commissianfirst talks and steps towards climate-adaptation strategy for the Meuse

river basin (and thus the region of Maastridtigge) are made.
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6.3The EmsDollart region

A Figure6: The EmDollartregionSourceEU Interact (2014)

6.3.1 Description of the region

The EmsDollart region is a unique border area, located in th@thern part of the Netherlands, near
Groningen(figure 6) The DutcltGerman border rus through this river, yet is not exactly agd upon

and thus this border regionould be seen as a shared district. The Ems river orginates in Senne{Teut
burger Woud in Germany) and flows, via the Dollart river, into the N8eh. The river basin of the Ems
and Dollart could be seen as one ecaitad) systemand Natura 2000 arethat is connected across man
made boder. (Natuur en Milieu federatie Groningen, 2014a; Rijksoverheid, 2014a). This region has diffe
ent functiors; for examplethe Ems is an important shipping route and harbeegion, haing significant
economic and employment functisnDue to increasing shipping and bigger vessels, the lEandeen
widened and strajhtened several times, leading to ecological decays. An example is that the Ems delta is
now more affected by sea tides asdlt water and that sludge does not sink (Eems Dollard Regio, 2014;
Smits, 2014a; Natuur en Milieu federatie Groningen, 2014a; Rijksoverheid, 2014a). Water quality signif
cantly decreased in this estuarial aréarmerly it wasan important breading zoneof fish and bird sp-

cies (Natuur en Milieufederatie Groningen, 2014g). Other themes being discussed in this region are e
ergy, maritime activity, tourism, culture, aging and employment problemd the bio-based economy
(Eems Dollard Regio, 2014; Kerki2f1 4; De Weerd, 2013).

6.3.2 Crossborder cooperation

Various DutchcGermancrossborder projectsare distinguished in this region, often aimitg stop e®-
logical deterioration and tcconform to European legislatiorfparticularly Natura 2000 and th&VFD)
(Rijkswerheid, 2014a).

T 'y AYLERNIFYyG O22LISNI GA2Yy |iiad eStdbBsShE Bn Fabikudry W9 Y &
28th 1977. Dutch and German actors meet each otthetingtransboundary meetings, activ
ties and projectsApproximatelyl00 public and private orgésations have joined this pla-
form, pointing towards the importance of transboundary interests with regards to spatial
planning, infastructure regional economy and culture (Eems Dollard Regio, 2014).

1 Since 2010, German and Dutch governmental adange jointly formulated an integrated
management plan for this regianbased on a&erman planning methothat does not have a
legal binding statusliftegrierter BewirtschaftungsplanThis collaboration is stimulated by
the WFDand Natura 2000egislationandis made by goint steering group that connesna-
tional plans (Eemsdelta, 2014; Natuur en Milieu federatie Groningen, 20IHb)integrated
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managementplan provides a visionon how to combineeconomic development and nature
protection and rehabilitatior(Rijksoverheid, 2014a

1 In 2010, sibnature and environment groupgwo energy companies and Groningen Seaports
signed an intention for sustainable development of (isidyiin) the Ems delta area, called E
pact, leading to agreements concerning nature amdironmental quality improvements for
the Ems delta and harloo region.The Dutchnationalgovernment and the povince of Gra-
ingenalsoparticipatedin this project. Issues such as rehabilitation of the ecological quality of
the estuaries, reduction 0o€02? emissionand the increase of renewable energy arel-a
dressed (Natuur en Milieu federatie Grogen, 2014c).

i The same year, a project to balance ecology and economy was started, hmlighb@ration
betweenDutch actorg; the province of Groningen, mmicipalities, ministries, nature organ
sations and companiesThis project focused orconomic development of the Ems and
Delfzijl harbair, taking into consideration the ecological aspects and interests of nature and
the environment(Natuur en Milieufederie Groningen, 2014d). In 2012 an intention agre
ment was signed concerning the themes of ecology and economy. The intention ofaRijksw
terstaat to widen the connection between the Ems hauband the North Sea again in 2014
gla G0KS Y2U0AQNVOAYA RPFNISORE 29@él tyR SO2y2vYe LI
agreements for nature recovery and economic development by guarantéletsafe acce-
sibility of the harbar and to increase employment (Eemsdelta, 2014; Smits, 2014a).

1 German actors cooperatgi G KA a NBIA2Y P@rdpective LehdNdyge n@iEnsO f f SR
whichstarted in 2010 for the recovery of the Ems basin via a dialogue with locehstdkrs
(Natuur en Milieufederatie Groningen, 2014e).

f LY Hnanndg GKS LINRIANI YYSI @c¢ A adorNIadng anly RdtcOdors2 | RRSy a
The project wadnitiated by Gerda Verburg (former minister ofriculture, Nature and Food
Quality)andstrives for a resilient and strong Wadden region by nature recovery and isustai
able usage of the area (Meaur en Milieufederatie Groningen, 2014f).

6.3.3 Challenges

It appears that the &lancingof the regior@ economic functionge.g. shipping an@ccessibilityfor the
harbaur) with the regior® ecological values (e.gNatura 2000 region)is a challengeVariousdialogue
processes and platformsave beenestablished to deal with this issu€limatechange effects will put
more pressure on existing challenges in this regidditionally, steps could begaken with regard to
transrational cooperation, as some collaiation projects do not include actors from the other side of the
border. Even though, there is a clear urgency for cHossler cooperation.

6.3.4 The regior® potential

The unique bordering situatioof the river Ems underlines the need for transinolary govenance in this
region In the light of a changing climate, adaptation is required in this region, for instance the effects of a
rising sea level could impact the acdbgiy to the harbour regionThe short overview of the Enr3ollart
region clarifies tht multiple crossborder projects exist that focus on a high variety of issuedjqudarly
with regards to shipping, ecology, energy, maritime issues, tourism, culincbemployment. The om-
bination of functions in this region provides an opportunity €ooperation between multiple actors on
multiple themes, consguently leading tahe chance to develop aimtegrated vision to adapt to climate
change. This region provides opportunities to link measures towards EU legislation, e atuvéa2800.
Bestles, this area already has experience with combining issues and themes vibandescoopeation,
for instance in the Integrated Management Plan.

32 o’

nnnnnn

Knowledge for Climate HSGR 3.8 Integrated, transboundary climate adaptation gonance e e



6.4 The Scheldt catchment

Figure 7The Scheldt river basirSource: TIDE (2014)

6.4.1 Description of the region

The Scheldt river bas{figure 7)hasa surface area of approximately ,863km2 TheScheldt is a retively

small international river and flows 3kB throughFrance, Flanders, Wallonia and thia Nethelands into

the North Sea. This region has several functidrisa living area foapproximatelyl0 million inhaltants,

it has an important agricultural function, navigational functions, and for sonmts gansists of urbaised
areawith businesses, industries and transport. Also tourism and recreation are important for this delta
region that enables water sports, fishing and other activities. The Scheldt delta is an asesiicg of rich
chemical, hytblogical and morphological gradients, leading to a unique ecological, estuarial region for
flora and fauna specietn recentyears, water qualithasimprovedby means othe countering of poli-

tion problems. Still water quality issues play an importesig, justas dolarge-scale water abstractions

and thestrengthening of the tide in the estuaries due to changes to the river system. This could lead to
ecological damage in this unique nature region (van Ast, 2001; De Delta, 2014; Meijerink, 2008).

6.4.2 Cros-border cooperation

Crossborder cooperationwith regardto water issues has a relative long histamythis regionfor exan-

ple via the Permanent Commission for Monitoring of the Scheldt Canal, the Technical Scheldtscommi
sion, the DutcHrlemish ScheldCommission and the International Scheldt Commission. Those @mmi
sions are based on differetteaties such as the Helsinki Treaty (19@2d the Treaty for Protection of

the Scheldt (1994)and have resulted in important outcomes, such as a ScheldtrABiogrammeg a
longterm vision for the Scheldh 2030 (van Ast, 2001; Seys and Beyst, 2003). Also nature andrenviro
mental groups cooperate viathe DNB y' T St 2dlaBorn{atuitéve ferSeRovery of th&cheldteco-
system and water courses in thadin (Seys and Beyst, 2003). Other ctomsler projects are:

1 EURES Scheldemond, focusing on emplogedfobseekers in the border region of Antwerp,
Flandersand the provinces dioordBrabant and Zeeland:he purposés to piomote labour
mobility by hformation exchange and advicand the establishment o& network for em-
ployment sevices (EURES, 2014).

i The Euregio Scheldemond focuses on cooperation between the province of Zeeland, East and
West Flandersn relation to employment, health care and esrprises (Provincie Zeeland,
2014).

1 Anotherplatformis the RhinéScheldt Delta, which is an opentm®rk for private and public
partners in the elta region of the Meuse, Scheldt and Rhine basin. Focus points for @soper
tion are challenges and opportuigs for the economy, mobility, ecology, culture, tourism
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and recreation. Outcomeinclude a landscape manifest (Riffchelde Delta, 2007; Rijn
Schelde Delta, 2014).

1 Since 2000, Flemish and Dufatblic and natureorgarisationsand businesses cooperate via
the Scheldtrund, strivingfor the sustainable development of the Scheldt catchméntfo-
cusing onindustry (Seys and Beyst, 2003).

f In! LINAf wnamnX GKS W{ OKSft RS Ninistét 6 &K lardl th&Hei- I 6 f A & K

ishMinister of Mobility and Pulid Works, ashe official platform for the management of the
Scheldt estuaryUsing this platform governments, ports, employers and agricultural are n
ture orgarisations can contribute towards future decisiomaking processes with regard to
shipping, floal and nature issues (Benelux, 2014; Rijksoverheid, 2014b & c).

6.4.3 Challenges

Important policy issues in this estuary are access to the poAndiverp, water and sediment pollution
and estuarine and ecological rehabilitation (Meijerink, 2008)oseissueswill increase due talimate
change Dealing with the impacodf climate change in the vulnerabfcheldtestuary will be a cHeengecg
such as protection of the coakbm floods and the management of water quality levedadprotection of
the ecosystemn relation to the development of othefeconomic)functions (e.g. shipping, agriculture
and ubanisation).

6.4.4 The regio3 potential

Climatechange effects will impact the vulnerable estuary of the Scheldt, for instance via the rising sea
level and the increse ofsaltwater infiltration. Dutch and Belgium actors both have an interest inpeoo
eration, the Dutch being the downstream partner that is dependent with regards to water quality and
quantity issues, while Flanders is dependentDutch actiongor the improvement and maintenance of

the navigational access. This region provides opportunities to integrate the themes of nature anst ecosy
tem management, water governance and transport (particularly with regard to navigation) into one cross
border climate-adapation strategy.Existing networks of collaboratiomight stimulatetransbourdary o-
operation in this regionOther issues addressed by existing projects and platforms, such as tourism, cu
ture, recreation, mobility, industry and employment, could be imtggd ino a common vision as well.
Those combinationsould create wirwin situations for the Scheldt region.
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7. Focusingn three casestudies

Thefinal sectionsdescribe thepossibilities, challenges and requirements for an integrated, doosder
climate-adaptation approachfrom quite abstract perspectivee Tobe able to develop concreteecam-

mendations, the researchers hafecusedon three regiong; in the DutcltGerman Rhine hder regiong

that aready address (aspeaté) climate-adaptation governace or are expected tdo soin the future. By

aSt SOGAYy3 GKS OFraSa 2F wAiayadN)y3aSys (KSprajent yao 2 dzy
both the criteria of integrated and crodmrder climate-adaptation governance areovered. As the ases

are quite differentc one project, one region and one dike riggf is not theNB & S | RNIDO<S M-

pare them, yetthey could be used complementario gain a more compte and indepth overviewof

climate adaptation possibilitieis the Dutchborder region

7.1 Transboundary dike ring 48
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Figure8: Situation of the transboundary dikings Figure 9Dike rings 42 and 48
Source: Jansen (2014). Maps based on data source: Viking (2014)

7.1.1 Charactersation of transboundary dikeaing 48

Fluvial fbods do not stop at statboundaries which becomes particularly evideah the GermawgDutch
border, where two transboundary dike rings are locafedmbers 42 and 48) (figure 8and 9). Bothdike

rings are enclosed by flood defences and higher groundsaemdituated on both Dutch and German soil.
What is uniqueis that inthe case of a flood both countries will probably be affected (Silva et al., 2009).
This study focuses on dike ring 48, covering a total area of 532kmz, from which 70% belongs tdithe Net
erlands and 30% to Germanyyet 90% of the flood risk rests on the Netherlan@sgafsma, 2014Silva,

2009; VNRgemeenten, 2014). Based on the sloping nature of thecdrean southeast to northwest,

with a difference of about 10m during times of higlater, a flood further downstream will lead to a
smaller flooded area (Silva et al., 2009). Besidegxamme floodin this dike ring could have cascade e
fects for the downstreantocated regions (Jansen, 2014; Silva et al., 2009; Terpstra et al., 2013). Dike ring
48 is located in the province of Gelderland and the state of North RMestphalia, 20% of theegion is
urbanised, e.g.the cities of Lobith, Doetichem, Zevenaar, Emeiteand Rees. About 2800 people e

in this region and 70% is used for agricultural purposes. In the Netherlands, the regional water authority
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