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Abstract

Evidence from climate adaptation casteidies across the globe suggest that complex clirshtnge
adaptation challenges are often unjustly addressed through merely technical analysis. This may
hamper the actual implementation of climate adaptive measuheshis casestudy, | examined how

six different stakeholder groups, on the island of Schowierveland, were framingand responding

to water stress By means of qualitative data analysis of 21 stakeholder interviews, | quantified how
the multipled G I { S KrénfeRa&dNBsponses were glied with each other. Results showed that

all stakeholder groups mostly framedater stressas a complex challenge (characterized by flux and
unpredictability, many competing ideas, and multiple unknown system dynamics). However, half of
the stakeholder grups (the waterboard, the province and external experts) respondéimerelya
technical analysis afater stress Together with other academic literature, results of this study point
out the need for a more holistic view @fater stress In this, specit attention should be paid to
adjusting the leadership style to match changing governaocgexts.

Key words water stress climate change adaptation, stakeholder groups, framingpvernance
responseleadership styles, Cynefin framewof&chouwerDuiveland



Abbreviationsused

ASD Agrarisch Schouwebuiveland
(Agricultural Schouwebuiveland the local farmers unign
RQ Research question
SD SchouwerDuiveland
ZLTO Zuidelijke Landen Tuinbouw Organisatie
(Southern Agriculture and Horticulture organisation)
ZDZW Zeeuws Delta Plan Zoet Water
(A Delta Plan on the scale of the province of Zeeland to address
water availability)
ZMF Zeeuwse Milieu Federatie

(Anumbrella organisation for different nature organisations in
Zeeland)
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1. Introduction
As a result of climate change, more extreme weathegnts

are expected(IPCC 2014) The severity of these extremd
weather events is depending on the geaghical location
and socioeconomic characteristics. For the Netherlaitds

likely that the frequencyof dry periods during the summel
months will increase(KNMI, 2014) For the Province of Morth Sea
Zeelandwhich islocated in the South East of the Netherland
(seefigure 1) these dry periodsan be especially problematiq
because of the limited availability of fresh water in th
province.Therefore this researchfocusedon water stressn
Zeeland and more specifically it focused onthe most _
northernislandof the province namedSchouwerDuiveland || —¥ -

(hereafter namedsD) seethe red arrow figure 1

Germarny

In D, the challenge ofwater stressis especially urgent| ~==-==

becausdt has the deepest polders of Zeelafup to 2 metre |of Zeeland

below sea level)which resuls in high salinisation rateg> Eelglum
0.5mm/day)(De Louwet al, 2011) These high salinisatior

rates, negatively influence the water qualityresulting in
limited fresh water availabilityThisposesa serious threat to
the longterm agricultural production anfresh waternature
areason theisland since these are mostly dependent sufficientfresh wate supply.

Figurel: Provinceof Zeeland (De Louw et al. 2011)

In this researchwater stresss defined both in terms of wateguality as water quantityVan Vlietet
al, 2017) Shce SD is located in a delta region, therestlyis enough waterHowever, the qualityf
this water may be insufficient durirdyy periods

1.1Background
In order to have dasic understandingf howwater stressaffectsSQ first, the bio-physical challenges
the provinceof Zeelandis facingwill be elaborated uponSecond several governance challenges

surroundingwater stresswill be highlighted

Bio-physical challenges

First, it is important to understand the biophysic{
characteristics of the Provincgincethese influence thd 5
vulnerability towater stressTheprovince of Zeeland is closel
located to the sedsee figure 1 and 2and contains several ’_(' Conet
brackish laked & dzNNE dzy RA y 3 (sde Kigure R)S
Because ofts saltinesswater from these lakes is not suitable
for agricultural and domesticuse This makes the province
dependent on other water sources for its fresh water supply|

Nederrio-Lek

As can be seen in figuPethere are multiple rivers that contairi
fresh water thatreach the sea just above the Province
Zeeland. Diverting from these rivers, thei® an extensive
freshwater distribution network which can supply fresh wat

to most parts of the Netherland&lijnet al.,2018) However, Figure2: Major Rivers in the Netherlands (Klun et 2018)
not all regions of Zeeland are connected to this fresh wa



distribution network. The Islands of Walcherdorange) NoordBeveland (green) Schouwen
Duivdand(red)and a part of ZuiBevelandpurple)are not connected to this fresh watelistribution
network, see figure 3Deltares 2015).
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Figure3: Overview of fresh& saline water bodies in Zeelarthelight green colour represesafresh water
bodies. The darklue colourepresents saline water bodies, without tidal fluctuations. The-lidine coloui
represents saline water bodies, with tidal fluations The island are highlighted with circlesSchouwen
Duivelandred), Nood-Beveland (darigreen) Walcheren (orangeXuidBeveland (purpleyhe arrows
indicatedistributionof fresh waer to regions in the province of Zeela(ideltares, 2015)

Thus, with mostly salt and brackish water surroumgdthe province and limited fresh water supply
from rivers, ground water extractiorere an option for fresh water supply. However, in comparison
with Dutch provinces located more inland, Zeeland also has limited possibilities for ground water
extractions.This is due to salt water intrusirSince mosbf the Land is located closely to sea and
elevation is relatively low, salt sea water gets the possibility seep under the dikes into the polders. As
a resulf groundwater, ditches and other surface waterdies often contain brackisbr salinewater.

This process is visually illustrated in figdteThe spatial variation of seepage and infiltration in the
province can be seen in figube Here,areaswhich have a lot of seepage often also correspond with
the lower areas. As a result of saltwater intrusion, surface water and water in the subspitoft&in
highersodum chloride concentrationgGeijzendorfferet al, 2011; Kroes and Supit, 201This can

be seen infigure 6 and 7. (Salt water corresponds with high chloride val@Barlow and Reichard,
2010) As aresult of sea level rise, the rate of salt water intrusion is even expected to inc{@asie
Essinlet al,, 2010)

1 Salt water intrusion is a natural process in Deltaic a(€asstodio, 2010; Post and Abarca, 2010; Tatlsi,,

2019) In years with averagergcipitation, this is not a threat, since vegetation gets enofrgeh water supply

via rainfall and fresh water lenses in the subdddwever,salt water intrusiorbecomes problematic in the

case a precipitation shortage occurs like in Zeeland in 2018efore,scholarsalready argued that areas like
Zeeland, with shallow fresh water lenses are very vulnerable to changing precipitation patterns and rising sea
levels enhanceseepaggMaas, 2007; De Louet al., 2011) In the light of climate change
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Figure4: Visualization of saline groundwater seepage (De Louw et al. 20IFigure5: Infiltration and seepageatesin mm/day (De Louwt al. 2011)
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Figure6: The averge chlorideconcentration in the surfaeeater in
July, expressed in mg/litréGeijzendorffer et al., 2031

Figure7: Spatial distribution of salinity (§lconcentration (mg/l) in
the subsoil of the Netherlands (Kroes & Supit, 2011)

Sq because of 1) the salt/brackish surface water surrounding the Province, 2) limited fresh water
supply from the rivers and 3) limited fresh groundwater availability, Zeeland is mostly dependent on
rainfall for its fresh water supplyWaterboard Scheldestromer2022). In years with average
precipitation, fresh water availabilitgnost likely will not be a problem, since there is a precipitation
surplus. In hese years there will be enough water for domestic, recreational and agricultural
purposes. However, due to the increased likeliness of dry summer periods combined with sea level
rise which leads toincreased salinization rates, more frequemriods ofwater stressare to be

expected(KNM| 2014)




To illustrate the recent yearsof 2018and 2020 alreadyhave been very dr{see figure). Of these
years, 2018 has been the most severe, mostly affecting the agricultural sEbhesubsequent years
(2019 and 202palso have been exceptionally di¢NMI, 2021) According to the Waterboard of
Zeeland Waterboard Scheldestromethe precipitation shortage in 2018 was between the 300 and
400 mm(Waterboard Scheldestromen, 2018)hese water shortages have led to economic damage
in the agricultural sector. To illustratenion yields decreased with 70% and potato yields with 20% in
2018(Van Hussermrt al, 2019 page 14

Precipitation shortage in the Netherlands

National average over 13 weather stations

5% driest years
median
300 - record year: 1976 v

year: 2018 //
year: 2020

200 -

100 -

Precipitation shortage (mm)

april mei juni juli augustus september

Figure8: Precipitation shortage in the Netherlan@lNMI, 2020)

Governance challenges

Next to these biophysical challengdhere are also multiple governance challengesthe section
below these will be highlightedrirst,severalgovernancanitiativesare illustrated which are already
taking placeSecond, the challenge 8f ¥ NJ Wakey/sHeQds explainedand why this is importarfor
water stresggovernancen SD

() On a national levelthere is theNational Delta Program Fresh Watdihisprogram entails set of
measures aimed to ensurihe fresh water availability throughout the Netherlands till 20585
reaction tothe dry years of 2018 2020,the Dutch government decided to make extral00 million
euro available in summer 2026r secand phase othe program.The first phas€20152021)already
entailed 400 million eurowith the extra fundsthere will become another 80Million euro available
for the second phasef the programfrom 2021 onwarddor nationwide adaptation(Dutch Delta
Programme, 2020jIl) On a provincial level, the Province of Zeelalsdformulateda provincial delta
plan sweet water (ZDZ\Wvheremodly technical measurewere listed, which farmers could us®
increase their resiliency tavater stress(Province of Zeeland, 2021Alsothe regional waterboard,
WaterboardScheldestromemade a oneoff investment of 100.000 euro in order to find more short



and longterm solutions regardingvater stressin the future as reaction tathe recent dry years
(Waterboard Scheldestromen, 2019N)l) Onthe level of the municipality the municipality of SO is
facilitating and initiating variougpilot) projects and information exchange, mostlgimed at
decreasing farmers vulnerability teater stresgqPersonal communication 2021)V) On a local level,
depending on their locatiorfarmersare participatingin various(pilot) projectsof the municipality
and uniting bylabour unions whicladvocate for sufficient fresh wateeven by means of an external
fresh water pipeline towards the islafdLTO, 2021; De Puupe, 2022)

All the above mentionedesponseshow thatthe challenge ofvater stresss seen as urgemthallenge
by thedifferent actors However mostly likelyall thesedifferent actors also haveifferent ways how
they framewater stresswhich subsequentlyinfluences their responseo water stressFor example,
in SD(a part of) the agricultural sectoseesthe longterm future of agriculturghreatened Therefore
they are advocating foan external fresh water pipeline the island otherwisenot all farmersmight
be able b drun profitable agricultural companiésanymore(De Puupe, 2022Nature organisations
mainly see the nature values threateneshdmentionthat recent dry yearalsohighlight:  diciuéaNJ
LINE 6 fIrSwvétéperiodstoo muchfresh water is draied, while indry periodsthere iscompetition
about thisfreshwater (Natuurmonumenten and Prinsen, 2020he municipality of SD alframes
water stressas a threato the open landscapéecause if agriculturdisappears the open landscapes
would also disappeathis will threaten the tourist industry on the islan@unicipality of SD, 2011)
Sothis alreadyillustrates some of thélifferent stakeholder frames at play.

Inacademic literatue scholars argue thal K Se& g1 & K2g a il (h&ERT RN NS FYCFKNE- YA
AYLE AOFGA2Yya FT2NJ 0KS &KI LI$Dewwf, R01A)He@ Gningis defedr R LIG |
I athedprocess by which issues, decisions, or events acquire mliffeeanings from different
perspectives (Dewulf, 2013 page 322 The Royal Commisian EnvironmentaPollutionmention
framingasWLISNK | LJ& (GKS Y2ad OKItf Sy 3A y{Roydl GohddiSian o2 ¥ 0 dzA
Environmental Pollution, 201(page 7§. A specifidrame of a stakeholdemay not determine what

happens nextput the stakeholder whas able b set theagenda, steershe discussion in a certain

direction (Dewulf, 2013)By framing,dimplicitly or explicitly, particular interests are advocated or
undermined, power positions are maintained or challenged and particular actors are included or
excluded from policy debate@Mary Pettenger, 2007; Dewulf, 2013age 332

Moreover,evidence from other case studishowsthat complex climate adaptation challenges, like
water stressare often addressed through merely techadianalysigFinger, 1994; Pfeffer and Sutton,
2000; Kollmuss and Agyeman, 2002; Simmons and Volk, 2002; Leisatoalif2005; Fazegt al,,
2010; McKenziéMohr, 2011; Vignolat al,, 2017) These scholars argue thiar successful adaptation
to climate changgnext tothis technical focus, also more attention should be paid toltakavioural
and process oriented challengeshis merely technical framing may hamper the actual
implementation of climate adaptive meass(Meashanet al,, 2011; Termeeet al, 2011; Meijerink
and Stiller, 2013)

Concludinglypoth paragraphs abovesillustrated aboveare governancehallenge which require

tuning and alignment, among the differesttakeholdergLevin et al. 2021; McDonnel et al. 201=)r

the SDcase it is yet unknown howstakeholders frame and respond to water streSherefore an
assessment of stakolder frames and responses Water stress is needed. This cotilothgate as a
first step in agning stakeholderfamesand responsstowardswater stress



1.2Knowledge gap

The knowledge gap of this reseamvastwo-fold. Firstly,it wasunclear how stakeholderis SDwere

framingwater stress This is important to know sindde way stakeholders frameater stresshas

implications for the governance response need@lowden and Boone, 2007; Dewulf, 2013)

Secondlyjt wasunclearg KSG KSNJ a i { SK2t RS Nas@ligre@@watidheiyflanfitgS NI & LJz

My hypothesisvasthat the water stresschallengesn SDwere mostlyframedas a complex challenge
(characterized by multiple interests and knowledge references and deep uncertaibie)e

different stakeholdersHowevermy assumptiorwas that stakeholdeswere mostly responding with
meretechnical analysis afater stresgFazeet al,, 2010; Vignolat al,, 2017) This is interesting since

a complex challenge likeater stress would demand a moré/ LINR 6 Ay I Q 3I2 &M/ | yOS |
increased levels of interaction and communication among a¢®mewden and Boone, Q0). In order

to verify whether this hypothesis is true, this reseavedis executed.

1.3 Objectiveof this research

The objective of this research is twold. First,it is to assess the different stakeholder frames and
responses to water stress. Second, it ingsess how these frames and response are aligned with each
other.

By doing so, this research colidip decisiommakers in SD, to identify potential mismatctetween
stakeholdes framing and actual response water stress

1.4Research questions

Main research question:
How are stakeholders framing and respondingveter stressn SchouwetDuiveland, and how i
this framing and response aligned with each other?

Sub research questions:

1. Who are the main stakeholdersvirater stresggovernance in Schouwdduiveland?

2. How are the main stakeholddramingthe causes and prohies related tovater stres®

3. How are stakeholdergspondingo the causes and problems relatedwater stres®

4. What is the complexitievel ofa G I 1 S K 2 f R-SahdireQporfsdtbvitdr girgss according
to the Cynefin framewofk

1.5Reading guide

Thisthesis report consistof seven chapters. Thiatroductionchapter, whichyou just read, serves as
an introduction where the challenge @fater stressis introduced afterwards the knowledge gap,
objective and resarch questionsvere mentioned. Theheory and conceptghapter, presents the
theoretical framework and concepts uséd this research Themethodologychapter presents the
method of data collection and data analysiheresultschapterhighlightsthe inwlved stakeholder
groupsin water stressgovernance, and their main ways fodming and responding towardsater
stressin SD. Also, the study results are linked to the conceptual framework T$eddiscussion
chapterdiscusses thstudy limitations and theesults Alsq it compares the study results witbther
relevantacademic researcithe conclusionchapterrestates the key findings arehswers the main
research questionln the recommendationghapter, several recommendatiorfisr the municipality
of SD are listedAfterwards the references and seveagipendicegincluding a summary in Dutthre
listed.



2. Theory and Concepts

2.1 Definition waterstress& governance

Sincethis research is abouhe governance of watestressA &t A& 3JI22R (2 R@EAYS g1
AUNBYRQsKI G Aa YSEHyld o0& WI2PSNYIFyOSQo

For the termWater stresQthe definition asdefinedby the EuropearEnvironment Agency (EEA) will

be usal (Felberg et al., 1999, padé&5)

In this researclwater stresss definedasanevet s KSy G KS RSYFYR F2NJ g1 G§SNJ S
amount during a certain periodor when poor quality restricts its use. Water stress causes
deterioration of fresh water resources in terms of quantity (aquifer owexploitation, dry rivers,
etc.) and qualityd Sdzi NP LKA OF GA2y X 2NBFYAO YFGGSNI LI2f f dziA2y

Important to note that water stress is definedoth in terms ofwater quality andwater quantity
(Felberget al, 1999; Van Vlieet al, 2017) Alsq in most of the casesyater stresgs rdativeto human
needs. In the Sbase mostly human activity will determine the water demand (e.g. in unpopulated
desert places there is not necessarily wategess.

To illustratewater stresswith somepratical examples: SD farmers may have enough waterthe
ditches aroundheir plots, but if the wateiis too saline for agricultural use, this silconsidered as
water stresssince the qualityof the water isinsufficient Also, if there is a precipitation surplus, but
water intensive crops like onions stiéquire more water, thiglso isconsidered as watestress

Second, the term governance was defined

In this researclyovernances | & R S T the/a8tRf gbvarning éesources and environments, and
the ensemble of organizationgnstitutional frameworks, norms and practices, operating across
multiple spatial scales, through which such governing océyRerreault, 2014page 23&237).

Thus in this researdmbviously the ¥esourceéls water and théé€nvironmentisthe island of SD.

2.2Complexity science

The conceptual frameworkvhich will be presented im subchapter 2.3stems form complexity
science. In order to have a basic understandingomfiplexity science, this chapter will provide an
overview of complexity scienc€ompéxity science is more a way of thinking about erld,
ratherthan a new way of workingSnowden and Boone, 200Dne could see it as the frame, or the
lens, by which systems are studi€@bmplexity sciencéstudies how a large collection of

02 Y LJ2 y S yspéntancoudhy sglirganize to exhibit notrivial globalstructures and behaviours
FG €1 NHSN al0lfSazx 2FGSy 6AGK2dzi S EDSDOHdnieo Ay i SNIDS
and Sayama, 2019)he benefit of complexity science is that it can help leaders to make sense of
systems fraught by wertainties and multiple simultaneotmccurringinteractions.Often this is
NEFSNNBR (2 Fa | WielstdssSos the ifand o SD@&IId BessseiuShyaQ o
WomplexadaptivesystenQ

In the table belowthe sixcharacteristics of compk adaptive systems are highlightéshowden and

Boone, 2007page 3. In the right column of the tabléhe characteristic are tailored to the case of
water stress in SD.



Tablel: Characteristics of complex adaptive systems

Characteristics of a complex adaptive

Examplesdilored to the casef water stress in

system(Snowderand Boone, 2007)

GLG Ay@2f 9S4 inteladtidy!
St SYSyiaoné

G¢KS Ay dSNI @d kg yhiaor
changes can produce disproportionate
YI22NJ 02y aSljdsSy0Sa

G¢KS aeaitsSy Aa Rt
greater than the sum of its parts, ar
azfdzixnzya OFyQid o
arise from the circumstances. This
FNBIljdzSyGfe NBFSNNE

G¢KS aeaiasSy KlFa |
integrated with the present; the elemen
evolve with one another and with th
environment; and evolution i
ANNBOSNBAOGE Shé

G¢K2dZAK +  O02YLX SE
retrospect, appear to be ordered ar
predictable, hindsight does not lead
foresight because the externabnditions

YR aeadsdva O2yadl
' yEALS AY 2NRSNB

system constrains the agents), or chac
systems (where there are no constraint
in a complex system the agents and t
system constrain one another, esjzly
over time. This means that we cannot fu
F2NBOIF &G 2N LINBRAC

SD

Many different stakeholdexconstantly
interacting with each other (e.g. fimersc
waterboard about water level in the ditches, ¢
municipality¢ provinceabout funding ér
climate adaptive projects)

Small changes like stricter regulations on
fertilizer use maycausefarmers toshift from
cultivation ofwater intensive crops like onions
to less water demanding crops like wheat. Th
mayhave major consequences on the total
water demand idone over the whole island.
If smallpartnership between farmers arise in
collectively storing fresh water in basiwhen
effective other farmers across the islanca
likely to adopt this way of working.

For centurieghe focusin water management
on SD has beeon drainage Mostly, the threat
has been too much water instead of too little.
This influences willingness of stakeholders in
participating inprojects related to water stress
Also stakeholders have an histonyinteracting
with eachother. For example farmers and
waterboard have had a long history i
managing water levels together.

Global food pricesan fluctuate caused by
external conditionsAn example ighe war
between Russia and Ukraine, which increase
global wheat prices, whiamay increas&sD
farmers willingness to plant more wheathich
subsequently influencethe water demand on
SD.

Perhaps irb0yearsthe market ofseabased
food has growrtill such extentthat it is more
profitable for SD farmers to produseabased
food instead of traditional crops. This will plac
the challenge of watestressin another
perspective. However changes like this cann
be fully predicted on foresight.

Another well knowm example of a complex adaptive systera i#ock of birds, if you were to fly to the
centre of the flock avoid collusion and match speed, the fisdkely to adapt. Within complexity
science, this flock of birds would be considered as a complex adagystem(Snowden and Boone,

2007)



This way of thiking can also be helpful for the casevaditer stressgovernance in Ssincewater
stressgovernanceby its very nature involves uncertainties, maimyeracting elements and wide
stakeholder involvemenfMcDonnelet al., 2020) Alsohere we cannot always fully predict what will
happen in thefuture. In the SDcase there aremultiple interacting stakeholders (municipality,
agricultural sector, waterboard etcyhom are all being affectely water stress By seeinghese
different stakeholders anthe challenges as one complex adaptive systbmminterconnectedness in
the system and the systeimehaviour will probably be highlighted

2.3 Cynefin framework

A helpful framework for analysingomplex adaptive systems the Cynefin FrameworkThis
frameworkwas usedor the data analysis in thiesearch. Gmplex adaptive systenlike explained
above, can take different shapes and forms. Eawimplex adaptive systerhas a certain level of
complexity To understand the level of complexity presemiie Cynefin framewde is useful. The
strength of the Cynefin framework that it helpsexecutivego determine thelevel of complexityin
which they are operating (also knovas the'dperative contex® Subsequently the frameworkalso
helps executives t@dopt a leadershigstyle, which matchegshe complexitylevel they are facing
(Snowden et al. 2007).eaders who have to make decisions, while dealing with a lot of uncertainty
will find this framework especially useful (Snowden et al. 200T@refore, it was used and applied on
the casestudy of water stressn SD Hopefully, the study results will provide some relevant insights
for leadersin SD.

Originally the frameworkwas developedor a more corporate business environmeHRbwever it has
beenwidely applied by leaders across various domgsmowden and Boone, 200For examplethe

U.S. Defence Agency has applied it to combat terrorism, provincial governments in Canada have used
it for engaging employees in policy makiramd recently it wasised by the European commission on
managing uncertainty and complexity during the recent Ca@\dIpandemiqSnowden and Boone,

2007; Snowden and Rancati, 202h)this research, itead of a cooperatdusiness environmenthe
framework was applieth a more environmental governaneavironment

Theframeworkconsists of five operative contextshese
are: 1) simple,2) complicated 3) complex4) chaoticand
5) disorder (Snowden et al. 2007)See figure 9. This UNORDERED COMPLEX
researchfocusedon the first four operative contexts Srobe

Here, a operative context iglefined asthe context in sense

which the leader has to operateeach operative context s

requires a certain leadership styleAmong the four COMPLICATED
operative contexts adistinction is to be made betweer CHAOTIC e seine
ordered and unordered.\8impl€ and Yomplicated act f&fj'ﬁe(,
contexts assuman orderedworld where there are clear respond Soron

causeand-effect relationshipsandright answerscan be f::gg‘;’(‘f"

determined based on fad. On the contrary®omplex) '

and ¥haoticxontexts assume an unordered worlthis SIMPLE

means that there are no clear cause and effg
relationships and the way forward should be determine
based on emerging pattern©rdered contextsepresent
fact-based managementnordered contexts represent

pattern based managemen{Snowden and Boone, 2007)

ORDERED

Figure9: Different operative contextswith appropriate governanc
responses Cynefin Framework (Snowden and Boone, 2007)

Belowthe four operative contexts are explained separately



1)

2)

3)

4)

Simple contexts are often characterized by clear carskeffect relationships. The right
answers for problems are often sa¥ident. Als, all parties involved share the same
understanding of the problem that needs to be solved. This operative contthd igalm of

Yiy26y 1Yy206YyaQd ¢KS [LIIINRBLNARFGS F23SNYI yOS

requires a straightforward managemnt approachBecause of the shared understandeugd

the subsequent management approach needsinple context are also known as the
domain of thebest practicSnowden and Boone, 200 Bxecutives in this operative context
shouldsensecategorizeand thenrespond Emphasis is on categorisirf{§nowden et al. 2007)

NJ

Tailored tathe contextof SB a4 A YLX S 32 @S NY Ihgi€i$o fteshivaeR | OK 02
t500a 02yadNdOi +y Ri§HIGSvdrd naBemént approdch 8 LIA LIS

solve the problem.

Complicated contexts, in contrast to simple contexts, may contain multiple right answers to
occurring problems. Thoughhére is a relationship between cause and effettjs not
immediately apparent to everyone. Therefordhis operative context is characterized by

Wiy2s6y dzyly26yaQed 'y SEFYLES O2dd R 68 ySs

challenge is clear, but experts like hydrologists and geomorphologists are needed to
determine exact locations and methods where thispossible. (Second example could be
problems in the engine of a F1 car, the engine itself highly complicated, but with expert

knowledge of F1 mechanics, problems in the engine can be solved.) Leaders operating in

complicated contexts, shoukknseanalys, respond Emphasis is oanalysing(Snowden et

al. 2007)Tailored to the context of SD, a complicatgovernance approach could be W& S
R2y Q0 Fdz f & fredayamiShmé wiaternfl&vs in & undergrourdS G > £ S Qa
researcl®If more resarch is done, then apppriate solutions can be developed.

\

R2

/| 2YLX SE O2yGSEG&T R2Yy Qi LINBGARS NAIKG | yasSN
WNRAIKGQ yasSNBE 2N LI GGSNya OFy 0S8 RSGSNYAYS

answers (whichsi a little subjective..) can be fourlly expert diagnosigremember the
ordered world) complex problems donot LIN2E @A RS (G KS&S WNRIKGQ
(remember aunorderedworld). Therefore, complex contexts a@K | NI OG SNA T SR
uy 1 y 2 @raf@ehand you do not know how a system will redieicause of its complexity
Leaderswho areoperating in thiscontext should thereforeallow patterns to emergence
Often this is done by incread levels of interaction and communication amongt@s. By
doing so leadersan discover along the way what works and what does not wohe
appropriate governance response in this domain ipitobe then senseand thenrespond
Emphasis is on probingSnowden et al. 200 omplex contexts could aldi® seen as the
R2YFAY 27F (KS (Rigel dadd Weébbe [1BVB) ddildsed foMe context of SD
water strescould be considereds a complex challendgecause of the multiple biophysieal
and governance challengassmultaneouslyaffecting the stakeholders involvedAlso, most
system behaviour cannot hgredicted on forehand (e.gnany SD farmerare producing for

the global food market which is subject to unpredictable changesalk®©VIE19 pandemic,

war and other crisis. This can impact water demaitlis makeshe system complex as well

In this cas the appropriate governance response would be to increase levels of interaction
and communication among actors armleate environments were patterns can emerge
(Snowden and Boone, 2007)

Chaoticcontexts, are characterized by turbulence and chddeere $ little time to think, and
many decisions need to be mad#ith the time available, there is no point in looking for clear

10
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causeand-effect relationshipsTherefore, sarching for right answerg gatterns on forehand

in this operative contexis pointless. Examples of chaotic operative contexts wouldrises

like a major dike breach. The governance response in these contexts staiudd to discover

patterns, but rather to¥a G Sy OK (KPS [ &ff RSB yicHihKrsembedd fRgn NBA G f &
respond Emphasis is oacting (Snowden et al. 2007jailored to the context 08D, a chaotic
operative context would occur when thereas¥ O Nitdatiodwhere there is arextensive

period of water stressand decisions should be mada which functions on the island do

receive water and which do not.

Lastly, it is important to not¢hat water stress likely hascertain aspectsvhich fallin one operative
context, while other aspectwill fall in another operative contexthis is also the reason why the lines
in figure 9 are bert and not straightMost challenges do not completely fall in one context.

In table 2 below an overview is given on the different operative contexts and their needed responses.
The four rows represent the 4 different operative contexts. The first column highlights characteristics
of each operative context. The second column elaborateshenappropriate governance response.
The third column highlights danger signals (or pitfalls) executives often tend to fall in to. The fourth
column subsequently mentions tips for executives to prevent falling in these pitfalls.
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Table2: A leaders guide for managing different operative contexts (Snowden et al. 2007, gdgee glements added by the researcher

Decisions in Multiple Contexts: A Leaders Guide

Effective leaders learn to shift their decision-making styles to match changing business environments. Simple, complicated,
complex, and chaotic contexts each call for different managerial responses. By correctly identifying the governing context,
staying aware of danger signals, and avoiding inappropriate reactions, managers can lead effectively in a variety of situations.

E CONTEXT'S
CHARACTERISTICS

RESPONSE TO
DANGER SIGNALS DANGER SIGNALS

THE LEADER'S JOB

Expert diagnosis required Sense, analyze, respond Experts overconfident in their Encourage extemnal and intemal

Cause-and-effect relationships Create panels of experts own 5o lutions or in the efficacy of stakeholders to challenge expert
past solutions opinionstocombat entrained

discoverable but not immediately Listen to conflicting advice hinki

apparent to everyons; more than Analysis paralysis g

one right answer possible Use experiments and games to

Known unknowns Expert panels forge people to think cutside the
Viewpoints of nonexperts familiar

Fact-based management excluded

framing response 12




Now the question arisesn which operative contexs) are SD stakeholders mainly framingter
stres® And in which operative context(s) are the differestakeholder groupsnainly respondin@
Andmost important,doestheir framing align with their respon8e

As referred to before, appropriately dealing wittater stresds a hugely complex undertaking due to
large uncertainties, different stakeholders, the far reaching consequencestef stressand the
other biophysical and governance challenges mentioned previoQglgDonnel et al., 2020)
Therefore, it is to be expected thatater stressmostly can be considereal complex challengeand
should also be addressed in that operative contéxbwever, whether this is actually happening
should be assed.

Currently,stakeholders are acting in multiple way(s.g. the province came with a delta plan, the
municipality is facilitating and initiating multiple pilot projectshere farmers are taking action
themselves etc.However, whilemultiple developments to deal withvater stressare taking place, it
is undear yetin what operative contexs)stakeholdergramingare respondingThe operativeeontext

in which stakeholders are respondiiggimportant to know, since the Cynefin framework argukat
different contexts requireslifferent leadership style€Snowden and Boone, 2007)

My hypothesids thatstakeholders on Sxccording to the Cynefin framewoie mostlyframing

water stressa complex challengédowever, myhypothesiss that most measures currently taken
aremainlycorresponding with theomplicateddomain. This is interesting since@amplexoperative
O2yGSElG 62dz R NBIdZANBS I Y2NB WLINRBOAYIAQ F2FSNYI y(
governance response. Inder to verify whether this hypothesis is true, this research needs to be
done.Results of this researatouldbe relevant foradopting different leadership styles which might

be needed.

13



3. Methodology

In this chapter thenethod for data collectiomnd analysisre described anqustified. First the data collections explainedy highlighting which stakeholder
groups were identifiednd howthis data was collecteffom the stakeholdersSecondthe method of data analysis explained by highlightingas coded.

The data to answer the research quessavasgatheredby conducting 21 interviews with key stakeholderand review of relevant policy documenisfter
the interviews, theanterviewswere transcribed and coded. On basikcode fraquency, and the content of the answers, research questions were answered.
Also, telling quotes were used in the results section to illustrate a point.

3.1Data collection

21 interviewswere executed with inteviewees from six main stakeholder groups. 3égx main stakeholder groups were identifiadd selectedon basis
foreknowledgeof the researcher with the case studiterature reviewof relevant policy documentinformation retrieved durindlonl conversationsvith

the project leaderof the Living Lab SDhs project leademwas involved in multiple projects related teater stresson SDand couldeasilyprovide me with

contact detailof interviewees Therefore, the methods of data collectioncBul 6 S Of F AaaAFASR a4 Way2¢0l f(FarrgkhiandJ Ay 3Q
MahmoudiHamidabad, 2012; Kumar, 2019Jhestakeholder groupwere selectedeither since they were directly affected lyater stressor they were

involved in the executioffpilot) projects related tovater stress or they were involved in the funding of (pilot) projeatsiated towater stress The six
stakeholder groupwhich were interviewed are presented ithe table below Also the roles of the intervieweesthin the stakeholder groups are presented.

Table3: Stakeholder groupand intervieweesvhich were interviewed during research

Municipality 2. Waterboard . The 4. Agricultural 5. Nature 6. External Advisors
Stakeholder of Scheldestromen Province Sector organisations and Experts
Group Schouwen of Zeeland
Duiveland
1. Policy advisor 5. Hydrologist 9. Policy 11. Representative 16. Representative 18. ConsultaniDeltares
Role of 2. Project leader 6. Hydrologist advisor ZLTO ZMF 19. ConsultaniKWR
interviewees 3. Alterman 7. Field supervisor 10. Policy 12. Farmer 17. Public relations 20. ConsultantBuro
within their (wethoude) 8. Former Advisor advisor 13. Farmer manager &field Waterfront
organisation 4. Spatial 14. Farmer supervisor 21. Governance expert
planner 15. Farmer Natuurmonumenten

14



Out of these six stakeholder groups, the first three stakeholder groyp
are especially relevant for this research, sititese are government
bodieswhich have authorityand budgetto formulate and execute
policy on water stress From each stakeholder grpul executed at I Wersha
least two interviewsto prevent bias from just one interview. Als £ /- Nelles \‘\ \/kmg'
within each stakeholder groypnterviewees withdifferent types of [Pt e " o
roles were interviewed in order to get a comghensive i
understanding. For examplefor the municipality | also decided to [l
interview an alterman {ethoude), to increasemy understanding on \
how the topic ofwater stresswas embeddedpolitically. For the \

Herkingen

p = -
Burgh-Haamstede=e= 3 p ] A
, Y/ = Noordgouwe;
Burgh

waterboard and nature organisationsl also interviewed an field
supervisor @pzichter) sincethese intervieweeshad a lot of direct ‘
contad with farmers and local knowledge of the study area. o SN 47 W Q.
Also, his field supervisor also provided me with sete@ntacts form o b
0KS F 3ANROdzf G dzNI f HyKAOKF fLE (Bedirci, \ )
2019) For the agricultural sector, fried to spatially separate thelR/d Ouwerkerk
interview locations with farmers in order tget a comprehensive
understanding of the entire study area. The approxinlatations of

the farmer interviews are presented figure 10. Figurel0: Approximateinterview locations farmers (sourcemapsgooglecom)

¢KS WSEGSNY!I t [pRapmastyNdnsistey sut oSdersiBtanis om knowledge institutds were advising government bodieSince this
group had anfluentialrole in advisinghey were included in this researasone stakeholde& group.

Hereafter, stakeholders will only be referred with name otthat stakeholdemgroup. This is done in order teafeguard stakeholdeemnonymity. (For example
aninterview withand interviewee from thavaterboard will be referred to adnterviewed_Waterboard. Here the numbefour is randomlychosenand is
not necessarilyhe fourth person in the lis}.

The interviews were held in a sestructured format(Adams, 2015; Mcintosh arddorse, 2015) This meant, thadepending on the answers given by
stakeholderspossible follow up questions were askeudl total the interviews lasted about 45 minut@er interview With consentof the interviewees the
interviewswere recorded Twelveof the twenty oneinterviews were held in person and recorded =ianobile phone. Ninef the twenty oneinterviews
were held online and recoded via Microsoft teams.
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In Annex E¢ Interview questionthe askedinterview questions andpossible)follow-up questions are listedAlso thecorrespondingw v @awhich the
interview questions are referring to are listéa the third and fourthcolumn of Annex E; Interview questionsThe interviewquestionswere designed to
correspond with certain parts of the Cynefin framework, thpaesare listedonthe right side of the colum{Snowden and Boone, 200RQs one, two and
three, were answered by executing the intervielRs) far, was answerg after further data analysis.

3.3 Data analysis

Interviews were recorded, with consent of the interviewees, and were consequeatiscribedinto separateéMicrosoftWord documentsThese documents

were imported into thelj dzt € A G GA @S R G | 92 IAtyeRaxdiQaredipér sthkatiBldetyroapiterwadsial documents were coded

basedon characteristics of th&ynefin framework The original Cynefin framewaraspresented inchapter2 Wheory and Concegsvas operationalizetb

fit the context ofwater stressgovernance irSD Ths operationalized Cynefin framewoik presented irtable 4 below. Herethe original Cynefitt O2 vy i S E (i
OKIF N} OGSNR&AGAOAQ |y RyreSnBwdenamiiiBooBe2 20AThelopekatioRalizatld 2 e (BRE (h yOK I NI O S NHispiayeda Q | y F
in green.In this waythe researcher b&d a clear indication of what kind of characteristics to search for in the text, in order to assige.a cod

Table4: Operationalized Cynefin Framework

Operative context:  Context Context characteristics (1) tailored to Zeeland: ¢ KS [ SI RS N The Leaders Job (2)tailored to Zeeland:
characteristics (1):
W{Lat[9Q «ALL A1.1: A2.1: A2.1:
WwS LIS G Ay = Water stresss described as a phenomenonwitha W{ SyaSs> OF G ! 3JI2@SNY I yOS NBaLRyaS SiaxiR
and consistent repeating pattern with consistent characteristics. NBEalLR2yRQ GKSYyOl ySH2NK RA {/ BNBAILE YHRadged ¢
SoSyiGaq The emphasis is on categorising.
A.1.2: A.1.2: A.2.2: A.2.2:
W/ t SI MWadO ¢ Water stresss described as a phenomenon with clez W9 y dhdriddBper Proper pocesses/procedures to deal withater stressare
effect relationships  cause and effect relationships, evident to everyone. LINE OS & & Sa | mentioned.
evident to everyone; Also the right solution tovater stresxists.
NAIKG | yacg A.2.3: A.2.3:
Al.3: Ww5St S3IF GSQ Delegating is mentioned as means to cope withter stress
A.1.3: The cause mechanisms and solutions tavater
WYYy 26y 1| VY z stressare clearly mentioned. A.2.4: A.2.4:
WrasS o0Said L{SOSNIt woSaild LinteQiliessSa Q
A.l.4: A.l.4: mentioned.
A.2.5
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W C thadéd Waterstresss & RSAONROSR & | W 2YYdzyA Ol i A25:
Yl y I 3SYSy ( governance responses, can be determined based ot RA N5 OlG ¢ | & & A governance response is described where there is clear ¢
facts. direct communication on what to do in casewdter stress
A.2.6

W' YyRSNEGI YR A26:
extensive interactive Extensive & interactive communication on the topioaater
communication may not stressis described as not necessary.
0S8 ySoOSaal N
W/ hat [ L/ ! @Rk B.1.1: B.2.1: B.2.1:
VEN=NINSH N EF) Expert diagnosis is described as means to solve a SRR - - NN | 32 GSNY I yOS NB A LRy a S Siyad AR
NRAIRGFZ NN BBl problem. Here experts are defined as: hydrologists, GKSYl ¥liyt &lay g € NB&ILE ¢Harkder tThe
geomorphologists, civil engineers & social scientistg emphasis is on analysing.
The experts do research avater stresq-related

topics).
B.2.2:
WOELISNI LI ySt ONBLFLGA2YQ A&

B.1.2: B.1.2: B.2.2: defined as: hydrologists, geomorphologists, civil engineers
Causeand-effect A problem perception ofvater stresss described WY/ NBI GS LI yEEE R
relationships GKAOK OFffa ¥F2N) NB&GridND ERRRERNIE:-No)
WIEIC Aol STTFSOGé NBf FlGA2yaKA LD a B.2.3:
immediately the cause are possible. Policy makers are described which listen to conflicting
apparent to B.2.3: advice(s) on the topic ofvater stress
everyone; more than [=5es WIA&aGSYy G2
one right answer There is mentioned in which area there are unkms. [EazE%FWoXNe]
NEREDNRRION ¢ KS&aS adzyly2s6yaé Oly o685

that area.
B.1.3:
WYy 2zy\ Y 2 ¢ NEREE

Water stresi & RS&AONAOGSR & |
B.1.4: answers, can be determined mostly based on facts.
W C thazéd
YIEyF3SyYSyl(
C.1.1: C.1.1: Cc.2.1 C.2.1
Vol B/ =B IRV =Bl \\/ater stresss described as a challenge in which th@R() - EERAEPE | 2 JSNY | yOS NB & L2y & SLINREO-AR
BN NSHR Wil A & | f 20 2F a¥FfdzE | YR dz G§KSY Ay yIdER vyt lredpdrk & ycBagacter. The

emphasis is on the probing. Here probing is defined as:
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C.1.2:

Wb2 NAXIKIDG
emergent instructive
LI G GSNyaQ

C.1.3:
Yiylyz2ey c
C.1.4:

Yalye 02VYl
ARSI AaQ

C.1.5:

Y1 ySSR T3
and innovative
I LILINR2 | OK S

(a$73

C.1.6
Wi b bRy
ft SI RSNEKAL

Explanation table:

C.1.2:

Water stresss described as a challenge for which
there is no single perfect solution. Secondly, emergd
and instructive patterns are described. These can b
instructive in new policy formulation.

C.1.3:

Water stresss described as a challenge in which the
are multiple unknown system dynamics (see
conceptual chapter on CAS).

C.1.4:

The management ofater stresss described as a
WgAO1SR LINROGESYQ AYy @KA
and competing ideas on how to deal witfater stress

C.1.5:
A need for creatig and innovative approaches is
expressed.

C.1.6:

The management of/ater stresdss described as a
OKIftSy3aS KA OBKaseniSd ldR SINRE
Meaning: the leadership is based on certain patterns
unfolding during (or aftenvater stress

C.2.2:

Y/ NBlGS Syo

and experiments that
allow patterns to
SYSNESQ

C.2.3:
WLYONBLIas f
interaction and
O2YYdzy A OF GA

C.2.4:

WwrasS YSGK2R
help generate ideas:
Open up discussion (as
through brge group
methods); set barriers;
stimulate attractors;
encourage dissent and
diversity; and manage
starting conditions and
Y2YyAG2NI F2N

Searching into the right course of action, by creating $afe
fail experiments as if with a probe.

C.2.2:
The creation of environments and experiments that allow
patterns to emerge are described.

Here environments could be seen as actual physical spacg
(like a plot to run experiments) as well
figurative/metaphorical spaces (like a building stronger
relationships among stakeholders). Experiments are defing
as safeo-fail experiments in relationawater stress The
ONBI 6SR Sy@ANRYYSyia IyR S
what the right course of action ought to be.

C.2.3:

A governance response is described in which there are
GAYyONBIaSR tS@Sta 2F AyidSN
stakeholdersaffected bywater stressn Zeeland.

C.2.4:
Methods are described that can help generate ideas. Theq
are: 6Open up discussion (as through large group method
set barriers; stimulate attractors; encourage dissent and
diversity; and manage starting coitidns and monitor for
SYSNBSyOSé¢od 'y StlFo62NIGAZ2Y
found in

. If the data corresponds with these characteristics

Jeit

may be used for coding.

Ascanbe 2y SI OK OKI NI OGSNAAGAO KFra  O2NNBaLRyRAydI wO2RSQs tA1S8 ! omdmz !
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T ¢KS FTANARG fSGGSNI &adl yR& T2 WF2 Ay LS et IR ye&Ka SR LISNE @ ABSY IORW (§ SEG QY
f The first number stands for the corresponding colurh¥: 2 ddidtedtt characteristic® 2F 2 NJt BK RSWNB Q 2206 Q
1 The last number stands for the sequentdor the first, 2 for the second3 for the third, etc.

Thecodes as describedh the greencolumns were added as individual codes Atlas.tiandused for the coding.

After all documents were codethe code frequency could be assessdére a distinction was made betwestakeholder§pbroblem perceptior(the
contextcharacteristics anda G I 1 S K 2 f R S tN@l€adedIpR Ihdd¢itidra distinction was made per operative conté¢simple, complicated,
complex) In this waythe complexity level of stakeholders framirand response could be determined, which aesad RQ four.

The image below summarizes the methodology in onage

__--| Stakeholder groups
(RQL1)

Municipality of
Schouwen-Duiveland
(4 interviews)

Waterboard
Scheldestromen
(4 interviews)

General frames-
The Province of and responses of
Zeeland P stakeholders
(2 interviews) 245 pages about _ (RQ2&3) _
water scarcity —
Rl Pasr governance in SD L ) Comple;cit: I;ZVEI
(5 interviews) per stakenolder
H group
' (RQ4)

N Codes divided per:
Nature organisations Operative context (simple, complicated, complex)

(2 interviews) » Stakeholders’ framing & -response

External Advisors and
experts

(4 interviews) Interview phase Coding phase Writing phase

Figurel: Methodology
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Next to the codingseveral policy documents were assddhe municipality provided me witinultiple policy documents and evaluation reports whter
projects. Also, theone of the experts provided meeveral advice reports publishdy the governance task forc&hese documents were not used for the
coding analysis, bwtere read by the researento understandthe multiple pilot projects taking placandincreasecdhis understanding of the case study.
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4. Results

The results chapter is divided in four scihapters. Each suthapter answers one of the research

guestions in chronological order. Sahapter 4.1 introduces the main stakeholder groups and their

role in water stressgovernance, thereby answering RQ1. ®uE | LJ0i SNJ non akKz2ga 4&i
problem perception, thereby answering RQ2. Stlpter 4.3 shows how stakeholders response to

water stress thereby answering RQ3. In sabapter 4.4, the Cynefin framework is applied on

all 1SK2t RSNA Q -anPespbrSeviavaid® MEsSthidinns@ers RQ4.

4.1 Main stakeholders (RQ1)
This suBOK I LJG S NJ | y\&ho SaneEthe wainvistakeholders imater stressgovernance in
Schouwerb dzA @St | Yy RK £

This research identified six main stakeholder groups inntaeer stressgovernance on SD. These are

in random order: 1) The agricultural sector, 2) Nature organisations, 3) The municipality of SD, 4)
Waterboard Scheldestromen, 5) The Province of Zeeland and 6) External advisors & experts. In the
section below each stakelder group is briefly introduced and homater stressaffects them:

1. Agricultural sector
The agricultural sector has been affected directlyuayger stresdn recent yearsWater stressnostly
resulted in lower yields, (and in some cases also loss in revenues, since prices also fluctuate based on
supply)(Van Husseat al,, 2019 page 13 Compared to surrounding islands who do have fresh water
supply,many farmerson SD sawtheir longterm competitive position under threafThe extent that
agricultural companies are affected differs. Shargely depends on the soil type, type of crop, and
location in the water systentlowever,some famers still saw flooding as a bigger thriwit water
stress

2. Nature organisations
Nature areas have been affected in both terms of water quantity an@maatality (mainly salt water
intrusion). There are several nature areas, of which most are located on the-smdtwest side of
the Island. Several (protected) species had difficulties during dry years, such as the Natterjack Toad
which needs fresh wateand shore birds where the breeding season failed two years in a row. To deal
with water stress nature organizations are mostly in contact with the province on several nature
restoration projects. Most projects are aimed to make nature areas more msitievater stress

3. Municipality of SD
The municipality itself is not directly affected by waters scarcity, in the sense that the people working
for the municipality still have enough water. However, if the agricultural sector would disappear, the
municipality will lose one of its main econondidvers. This will also affect the spatial design of the
island thismay makehe island less attractive for tourists. Therefore, the municipality wants to ensure
the long term economic viability of the islan@ihey do this bplaying initiating and fakiating role in
the network organisation namedeiving Lab Schouwdduiveland This is anetwork organisation
aimed at creating innovative solutions in the area of water, food and clinkigee multiple solutions
are being developetbr mainlythe agrcultural sector to become more resilient teater stress

4. Waterboard Scheldestromen
Waterboard Scheldestromen is the waterboard for the entire delta region of Zeeland. Formulating a
governance response to deal witkater stresss not a core task of theaterboard. Traditionally, the
waterboard is mostly focused in the dealing with a surplus of water, not a lack of it. This is partly
reflected in the major programs the water board works: Planvorming Wateropgve (PWO) &
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Waterbeheer 21e Eeuw (WB21). The Piw@ legally binding document, which determines the water
levels of the ditches throughout the year. The WB21 entails a set of requirements the waterboard
should adhere to, in order to prevent flooding/inundation. To become more resilient agaatsr
stressthe waterboard tries to maintain higher water levels, where possible.

5. The Province of Zeeland
Like the municipality, the Province is not directly affectedviayer stressin the sense that there still
is enough drinking water. However, the agricuftusector is a relatively big sector in the province,
and this sector is directly affected byater stress This resulted in increased political pressure by
agricultural lobby organisations and municipalities do something abatér stress Therefore, the
province wants to ensure a more robust fresh water situation. This is reflected in the formation of the
ZDZW and the budgets made available to addneger stressThe ZDZW is a provincial plan to ensure
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6. External advisors & experts
The stakeholder group of external advisors and experts plays an important relatér stress
governance, since they are advising and developing potential new solutions. Most of them are
involved in the pilot projects connected to the Living Lab Schouwen Duiveland. Some of the knowledge
institutes involved are: Deltares, KWR, Acacia Water and the Erasmus University of Rotterdam.

Intable 5 beloweach main stakeholder group is mentioned, and their rol@ater stresgjovernance.

Table5: Key stakeholder groups and their rolevisiter stresggovernance

Stakeholder # Interviews Role inwater stresggovernance

group
Agricultural 5 9 Advocatingfor the construction of an external fresh water pif
sector line towards the islandand/or other local solutions fowater
stress
9 Exercising political pressure that solutionswill be provided
quickly
Nature 2 T limited role, dnce most pilot projects are aimed at th
organisations agricultural sector.
1 Keen for more collaboratiobetweennature ¢ agriculture
1 Responsible for nature areas located the west and south
side of the island
1 Involved in nature restoration projectmitiated by the province
Municipality of 4 1 Safeguarddfunding for climate adaptatioprojects
SD I Initiating and facilitating rolewithin the network organisatior
living lab SDwhere multiple stakeholdersvork oninnovative
solutions to deal witlwater stress
Waterboard 4 1 Responsible for water levels in ditches
Scheldestromen 1 Responsible for sustainable use fresh ground water lenses
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1 Increased effort in monitoring behaviour fresh water lenses

Province of 2 9 Distributes budgets for funding
Zeeland 1 Initiator of the Zeeland Delta Plan Freshwaté provincial plar
to make Zeeland resilient to futusgater stres$

External 4 1 Advisingon new water storage techniques angbvernance
advisors & arrangements
experts 1 Knowledge development (e.g. testing new storage technique

Next to these six main stakeholder groups, there are three other stakeholder groups which need to
be mentioned briefly. Theseere 1) The tourist industry, 2) Inhabitants of SD, 3) Evides (drinking
water company).These stakeholders were not interviewedrithg this researchsince their role in
water stresgjovernanceavas limitedor to limit the extensiveness of this researéhshort introduction

of these stakeholder groups amaore detailedreasoning why they were not included in this research,
are menticned inAnnex D

ndH {GF {1 SK2ft RSNEQ TN YAy3 OWV HDU
This suBO K I LJG S NJ | yiow &riddhe main istikehaldefeaming the causes and problems
related towater stres €

This is done by highlightirfgur dominant views ohow & (i | 1 S Kfgaindd ®diEh sressIn short
these are summarized in the table belptwgetherwith the corresponding stakeholder groups where
this dominant view was mainly presewtiter the table each dominant view will be discussed in more
detail.

Table6: Stakeholders' &ming ofwater stress
{GF1SK2t RSN¥a@rstfebsl YAYy 3 2F

Dominant views: Stakeholder group where this view was
mainly present:

1. Threat to agricultural 1 Agricultural sector
competitiveness 1 Municipality of SD
9 Province of Zeeland
2. Threat to agriculturebut also 1 Nature organisations
nature values 1 External experts group
3. Flooding is a bigger challenge 1 Agricultural sector
1 Waterboard
4. Complex problem interlinked with 1 Agriculture
other societal & global changes 1 Natureorganisations
1 Municipality
1 Waterboard
1

Province of Zeeland
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