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Abstract 

Evidence from climate adaptation case studies across the globe suggest that complex climate change 

adaptation challenges are often unjustly addressed through merely technical analysis. This may 

hamper the actual implementation of climate adaptive measures. In this case-study, I examined how 

six different stakeholder groups, on the island of Schouwen-Duiveland, were framing- and responding 

to water stress. By means of qualitative data analysis of 21 stakeholder interviews, I quantified how 

the multiple ǎǘŀƪŜƘƻƭŘŜǊΩ frames- and responses were aligned with each other. Results showed that 

all stakeholder groups mostly framed water stress as a complex challenge (characterized by flux and 

unpredictability, many competing ideas, and multiple unknown system dynamics). However, half of 

the stakeholder groups (the waterboard, the province and external experts) responded with merely a 

technical analysis of water stress. Together with other academic literature, results of this study point 

out the need for a more holistic view of water stress. In this, specific attention should be paid to 

adjusting the leadership style to match changing governance contexts. 

Key words: water stress, climate change adaptation, stakeholder groups, framing, governance 

response, leadership styles, Cynefin framework, Schouwen-Duiveland  
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1. Introduction 
As a result of climate change, more extreme weather events 

are expected (IPCC, 2014). The severity of these extreme 

weather events is depending on the geographical location 

and socioeconomic characteristics. For the Netherlands, it is 

likely that the frequency of dry periods during the summer 

months will increase (KNMI, 2014). For the Province of 

Zeeland, which is located in the South East of the Netherlands 

(see figure 1), these dry periods can be especially problematic 

because of the limited availability of fresh water in the 

province. Therefore, this research focused on water stress in 

Zeeland, and more specifically it focused on the most 

northern island of the province, named Schouwen-Duiveland 

(hereafter named SD), see the red arrow figure 1.  

In SD, the challenge of water stress is especially urgent 

because it has the deepest polders of Zeeland (up to 2 metre 

below sea level), which results in high salinisation rates (> 

0.5mm/day) (De Louw et al., 2011). These high salinisation 

rates, negatively influence the water quality, resulting in 

limited fresh water availability. This poses a serious threat to 

the long-term agricultural production and fresh water nature 

areas on the island, since these are mostly dependent on sufficient fresh water supply.  

In this research water stress is defined both in terms of water quality as water quantity (Van Vliet et 

al., 2017). Since SD is located in a delta region, there mostly is enough water. However, the quality of 

this water may be insufficient during dry periods.  

1.1 Background 
In order to have a basic understanding of how water stress affects SD, first, the bio-physical challenges 

the province of Zeeland is facing will be elaborated upon. Second, several governance challenges 

surrounding water stress will be highlighted.  

 

Bio-physical challenges  

First, it is important to understand the biophysical 

characteristics of the Province since these influence the {5Ωǎ 

vulnerability to water stress. The province of Zeeland is closely 

located to the sea (see figure 1 and 2) and contains several 

brackish lakeǎ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ǇŜƴƛƴǎǳƭŀΩǎ (see figure 3). 

Because of its saltiness, water from these lakes is not suitable 

for agricultural- and domestic use. This makes the province 

dependent on other water sources for its fresh water supply.  

As can be seen in figure 2, there are multiple rivers that contain 

fresh water that reach the sea just above the Province of 

Zeeland. Diverting from these rivers, there is an extensive 

freshwater distribution network which can supply fresh water 

to most parts of the Netherlands (Klijn et al., 2018). However, 

not all regions of Zeeland are connected to this fresh water 

Figure 2: Major Rivers in the Netherlands (Klijn et al., 2018)  

Figure 1: Province of Zeeland (De Louw et al. 2011) 
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distribution network. The Islands of Walcheren (orange), Noord-Beveland (green), Schouwen-

Duiveland (red) and a part of Zuid-Beveland (purple) are not connected to this fresh water distribution 

network, see figure 3 (Deltares, 2015)).   

Thus, with mostly salt and brackish water surrounding the province and limited fresh water supply 

from rivers, ground water extractions are 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 intrusion1. Since most of 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 result, groundwater, ditches and other surface water bodies often contain brackish or saline water. 

This process is visually illustrated in figure 4. The spatial variation of seepage and infiltration in the 

province can be seen in figure 5. Here, areas which have a lot of seepage often also correspond with 

the lower areas. As a result of saltwater intrusion, surface water and water in the subsoil often contain 

higher sodium chloride concentrations (Geijzendorffer et al., 2011; Kroes and Supit, 2011). This can 

be seen in figure 6 and 7. (Salt water corresponds with high chloride values (Barlow and Reichard, 

2010). As a result of sea level rise, the rate of salt water intrusion is even expected to increase (Oude 

Essink et al., 2010). 

 
1 Salt water intrusion is a natural process in Deltaic areas (Custodio, 2010; Post and Abarca, 2010; Tully et al., 
2019). In years with average precipitation, this is not a threat, since vegetation gets enough fresh water supply 
via rainfall and fresh water lenses in the subsoil. However, salt water intrusion becomes problematic in the 
case a precipitation shortage occurs like in Zeeland in 2018. Therefore, scholars already argued that areas like 
Zeeland, with shallow fresh water lenses are very vulnerable to changing precipitation patterns and rising sea 
levels, enhance seepage (Maas, 2007; De Louw et al., 2011). In the light of climate change 

Figure 3: Overview of fresh- & saline water bodies in Zeeland: The light green colour represents fresh water 
bodies. The dark-blue colour represents saline water bodies, without tidal fluctuations. The light-blue colour 
represents saline water bodies, with tidal fluctuations. The islands are highlighted with circles:  Schouwen-
Duiveland (red), Noord-Beveland (dark green), Walcheren (orange), Zuid-Beveland (purple).The arrows 
indicate distribution of  fresh water to regions in the province of Zeeland. (Deltares, 2015).   
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So, 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 supply (Waterboard Scheldestromen, 2022). In years with average 

precipitation, fresh water availability most likely will not be a problem, since there is a precipitation 

surplus. In these 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 to increased salinization rates, more frequent periods of water stress are to be 

expected (KNMI, 2014).  

Figure 6: The average chloride-concentration in the surface-water in 
July, expressed in mg/litre (Geijzendorffer et al., 2011)  

Figure 7: Spatial distribution of salinity (Cl-) concentration (mg/l) in 
the subsoil of the Netherlands (Kroes & Supit, 2011) 

Figure 4: Visualization of saline groundwater seepage (De Louw et al. 2011) Figure 5: Infiltration and seepage rates in mm/day (De Louw et al. 2011) 

Average sodium-

chloride content (mg/l)  
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To illustrate, the recent years of 2018 and 2020, already have been very dry (see figure 8). Of these 

years, 2018 has been the most severe, mostly affecting the agricultural sector. The subsequent years 

(2019 and 2020) also have been exceptionally dry (KNMI, 2021). According to the Waterboard of 

Zeeland, Waterboard Scheldestromen, the precipitation shortage in 2018 was between the 300 and 

400 mm (Waterboard Scheldestromen, 2018). These water shortages have led to economic damage 

in the agricultural sector. To illustrate, onion yields decreased with 70% and potato yields with 20% in 

2018 (Van Hussen et al., 2019, page 14).  

 

Governance challenges 

Next to these biophysical challenges, there are also multiple governance challenges. In the section 

below these will be highlighted. First, several governance initiatives are illustrated which are already 

taking place. Second, the challenge of ΨŦǊŀƳƛƴƎΩ water stress is explained and why this is important for 

water stress governance in SD.   

 

(I) On a national level, there is the National Delta Program Fresh Water. This program entails set of 

measures aimed to ensure the fresh water availability throughout the Netherlands till 2050. As 

reaction to the dry years of 2018 ς 2020, the Dutch government decided to make an extra 100 million 

euro available in summer 2020 for second phase of the program. The first phase (2015-2021) already 

entailed 400 million euro. With the extra funds, there will become another 800 million euro available 

for the second phase of the program from 2021 onwards for nation-wide adaptation (Dutch Delta 

Programme, 2020). (II) On a provincial level, the Province of Zeeland also formulated a provincial delta 

plan sweet water (ZDZW), where mostly technical measures were listed, which farmers could use to 

increase their resiliency to water stress (Province of Zeeland, 2021). Also the regional waterboard, 

Waterboard Scheldestromen, made a one-off investment of 100.000 euro in order to find more short- 

Figure 8: Precipitation shortage in the Netherlands (KNMI, 2020) 
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and long-term solutions regarding water stress in the future, as reaction to the recent dry years 

(Waterboard Scheldestromen, 2019). (III) On the level of the municipality, the municipality of SD, is 

facilitating and initiating various (pilot) projects and information exchange, mostly aimed at 

decreasing farmers vulnerability to water stress (Personal communication 2021). (IV) On a local level, 

depending on their location, farmers are participating in various (pilot) projects of the municipality, 

and uniting by labour unions which advocate for sufficient fresh water, even by means of an external 

fresh water pipeline towards the island (ZLTO, 2021; De Puupe, 2022).  

 

All the above mentioned responses show that the challenge of water stress is seen as urgent challenge 

by the different actors. However, mostly likely all these different actors also have different ways how 

they frame water stress, which subsequently influences their response to water stress. For example, 

in SD (a part of) the agricultural sector sees the long-term future of agriculture threatened. Therefore 

they are advocating for an external fresh water pipeline to the island, otherwise not all farmers might 

be able to άrun profitable agricultural companiesέ anymore (De Puupe, 2022). Nature organisations, 

mainly see the nature values threatened, and mention that recent dry years also highlight ŀ άǎǘǊuctural 

ǇǊƻōƭŜƳέ: In wet periods too much fresh water is drained, while in dry periods there is competition 

about this fresh water (Natuurmonumenten and Prinsen, 2020). The municipality of SD also frames 

water stress as a threat to the open landscape, because if agriculture disappears the open landscapes 

would also disappear, this will threaten the tourist industry on the island (Municipality of SD, 2011). 

So this already illustrates some of the different stakeholder frames at play.  

 

In academic literature scholars argue that ǘƘŜȅ ǿŀȅ Ƙƻǿ ǎǘŀƪŜƘƻƭŘŜǊǎ ΨŦǊŀƳŜΩ Ƴŀȅ have άŦŀǊ ǊŜŀŎƘƛƴƎ 

ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎƘŀǇŜ ŀƴŘ ǎǳŎŎŜǎǎ ƻŦ ŀŘŀǇǘŀǘƛƻƴ ǇǊƻƧŜŎǘǎέ (Dewulf, 2013). Here framing is defined 

ŀǎ άthe process by which issues, decisions, or events acquire different meanings from different 

perspectivesέ (Dewulf, 2013, page 322). The Royal Commision on Environmental Pollution mention 

framing as ΨǇŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ŎƘŀƭƭŜƴƎƛƴƎ ŀǎǇŜŎǘ ƻŦ ōǳƛƭŘƛƴƎ ŀŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅΩ (Royal Commision on 

Environmental Pollution, 2010, page 76). A specific frame of a stakeholder may not determine what 

happens next, but the stakeholder who is able to set the agenda, steers the discussion in a certain 

direction (Dewulf, 2013). By framing, άimplicitly or explicitly, particular interests are advocated or 

undermined, power positions are maintained or challenged and particular actors are included or 

excluded from policy debatesέ (Mary Pettenger, 2007; Dewulf, 2013, page 332).  

 

Moreover, evidence from other case studies shows that complex climate adaptation challenges, like 

water stress, are often addressed through merely technical analysis (Finger, 1994; Pfeffer and Sutton, 

2000; Kollmuss and Agyeman, 2002; Simmons and Volk, 2002; Leiserowitz et al., 2005; Fazey et al., 

2010; McKenzie-Mohr, 2011; Vignola et al., 2017). These scholars argue that for successful adaptation 

to climate change, next to this technical focus, also more attention should be paid to the behavioural- 

and process oriented challenges. This merely technical framing may hamper the actual 

implementation of climate adaptive measures (Measham et al., 2011; Termeer et al., 2011; Meijerink 

and Stiller, 2013).  

Concludingly, both paragraphs above as illustrated above are governance challenges which require 

tuning and alignment, among the different stakeholders (Levin et al. 2021; McDonnel et al. 2019). For 

the SD-case it is yet unknown how stakeholders frame and respond to water stress. Therefore an 

assessment of stakeholder frames and responses to water stress is needed. This could fungate as a 

first step in aligning stakeholders frames and responses towards water stress.  
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1.2 Knowledge gap 
The knowledge gap of this research was two-fold. Firstly, it was unclear how stakeholders in SD were 

framing water stress. This is important to know since the way stakeholders frame water stress, has 

implications for the governance response needed (Snowden and Boone, 2007; Dewulf, 2013). 

Secondly, it was unclear ǿƘŜǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ was aligned with their framing.   

 

My hypothesis was that the water stress challenges in SD were mostly framed as a complex challenge 

(characterized by multiple interests and knowledge references and deep uncertainties) by the 

different stakeholders. However, my assumption was that stakeholders were mostly responding with 

mere technical analysis of water stress (Fazey et al., 2010; Vignola et al., 2017). This is interesting since 

a complex challenge like water stress, would demand a more ΨǇǊƻōƛƴƎΩ ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ, and 

increased levels of interaction and communication among actors (Snowden and Boone, 2007). In order 

to verify whether this hypothesis is true, this research was executed.  

1.3 Objective of this research 
The objective of this research is two-fold. First, it is to assess the different stakeholder frames and 

responses to water stress. Second, it is to assess how these frames and response are aligned with each 

other.  

By doing so, this research could help decision makers in SD, to identify potential mismatches between 

stakeholders framing and actual responses to water stress.   

1.4 Research questions 

1.5 Reading guide  
This thesis report consists of seven chapters. The introduction chapter, which you just read, serves as 

an introduction where the challenge of water stress is introduced, afterwards the knowledge gap, 

objective and research questions were mentioned. The theory and concepts chapter, presents the 

theoretical framework and concepts used in this research. The methodology chapter presents the 

method of data collection and data analysis. The results chapter highlights the involved stakeholder 

groups in water stress governance, and their main ways of framing and responding towards water 

stress in SD. Also, the study results are linked to the conceptual framework used. The discussion 

chapter discusses the study limitations and the results. Also, it compares the study results with other 

relevant academic research. The conclusion chapter restates the key findings and answers the main 

research question. In the recommendations chapter, several recommendations for the municipality 

of SD are listed. Afterwards the references and several appendices (including a summary in Dutch) are 

listed.  

Main research question: 
How are stakeholders framing and responding to water stress in Schouwen-Duiveland, and how is 

this framing and response aligned with each other?  

Sub research questions: 

1. Who are the main stakeholders in water stress governance in Schouwen-Duiveland? 

2. How are the main stakeholders framing the causes and problems related to water stress?  

3. How are stakeholders responding to the causes and problems related to water stress?  

4. What is the complexity-level of ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŦǊŀƳƛƴƎ- and response to  water stress, according 

to the Cynefin framework? 
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2. Theory and Concepts  

2.1 Definition water stress & governance 
Since this research is about the governance of water stress, ƛǘ ƛǎ ƎƻƻŘ ǘƻ ŘŜŦƛƴŜ ǿŀǘ ƛǎ ƳŜŀƴǘ ōȅ Ψwater 

ǎǘǊŜǎǎΩ ŀƴŘ ǿƘŀǘ ƛǎ ƳŜŀƴǘ ōȅ ΨƎƻǾŜǊƴŀƴŎŜΩΦ  

For the term Ψwater stressΩ, the definition as defined by the European Environment Agency (EEA) will 

be used (Felberg et al., 1999, page 155): 

In this research water stress is defined as an event άǿƘŜƴ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ǿŀǘŜǊ ŜȄŎŜŜŘǎ ǘƘŜ ŀǾŀƛƭŀōƭŜ 

amount during a certain period or when poor quality restricts its use. Water stress causes 

deterioration of fresh water resources in terms of quantity (aquifer over-exploitation, dry rivers, 

etc.) and quality όŜǳǘǊƻǇƘƛŎŀǘƛƻƴΣ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ǇƻƭƭǳǘƛƻƴΣ ǎŀƭƛƴŜ ƛƴǘǊǳǎƛƻƴΣ ŜǘŎΦύέ.   

Important to note that water stress is defined both in terms of water quality and water quantity 

(Felberg et al., 1999; Van Vliet et al., 2017). Also, in most of the cases, water stress is relative to human 

needs. In the SD-case mostly human activity will determine the water demand (e.g. in unpopulated 

desert places there is not necessarily water stress).  

To illustrate water stress with some pratical examples: SD farmers may have enough water in the 

ditches around their plots, but if the water is too saline for agricultural use, this still is considered as 

water stress since the quality of the water is insufficient. Also, if there is a precipitation surplus, but 

water intensive crops like onions still require more water, this also is considered as water stress.  

Second, the term governance was defined.  

In this research governance ǿŀǎ ŘŜŦƛƴŜŘ ŀǎΥ άthe act of governing resources and environments, and 

the ensemble of organizations, institutional frameworks, norms and practices, operating across 

multiple spatial scales, through which such governing occursέ (Perreault, 2014, page 236-237).  

Thus in this research (obviously) the ΨresourceΩ is water and the ΨenvironmentΩ is the island of SD.  

2.2 Complexity science  
The conceptual framework, which will be presented in in subchapter 2.3, stems form complexity 

science. In order to have a basic understanding of complexity science, this chapter will provide an 

overview of complexity science. Complexity science is more a way of thinking about the world, 

rather than a new way of working (Snowden and Boone, 2007). One could see it as the frame, or the 

lens, by which systems are studied. Complexity science άstudies how a large collection of 

ŎƻƳǇƻƴŜƴǘǎ Χ Ŏŀƴ spontaneously self-organize to exhibit non-trivial global structures and behaviours 

ŀǘ ƭŀǊƎŜǊ ǎŎŀƭŜǎΣ ƻŦǘŜƴ ǿƛǘƘƻǳǘ ŜȄǘŜǊƴŀƭ ƛƴǘŜǊǾŜƴǘƛƻƴΣ ŎŜƴǘǊŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ƻǊ ƭŜŀŘŜǊǎέ (De Domenico 

and Sayama, 2019). The benefit of complexity science is that it can help leaders to make sense of 

systems fraught by uncertainties and multiple simultaneous-occurring-interactions. Often this is 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ΨŎƻƳǇƭŜȄ ŀŘŀǇǘƛǾŜ ǎȅǎǘŜƳΩΦ Water stress on the island of SD could be seen as such a 

Ψcomplex adaptive systemΩ.  

In the table below the six characteristics of complex adaptive systems are highlighted (Snowden and 

Boone, 2007, page 3). In the right column of the table the characteristic are tailored to the case of 

water stress in SD.  
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Table 1: Characteristics of complex adaptive systems 

 Characteristics of a complex adaptive 
system (Snowden and Boone, 2007) 

Examples tailored to the case of water stress in 
SD  

1 άLǘ ƛƴǾƻƭǾŜǎ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ interacting 
ŜƭŜƳŜƴǘǎΦέ 
 

Many different stakeholders constantly 
interacting with each other (e.g. farmers ς 
waterboard about water level in the ditches, or 
municipality ς province about funding for 
climate adaptive projects)  

2 ά¢ƘŜ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀǊŜ ƴƻƴƭƛƴear, and minor 
changes can produce disproportionately 
ƳŀƧƻǊ ŎƻƴǎŜǉǳŜƴŎŜǎΦέ 
 

Small changes like stricter regulations on 
fertilizer use, may cause farmers to shift from 
cultivation of water intensive crops like onions, 
to less water demanding crops like wheat. This 
may have major consequences on the total 
water demand if done over the whole island.  

3 ά¢ƘŜ ǎȅǎǘŜƳ ƛǎ ŘȅƴŀƳƛŎΣ ǘƘŜ ǿƘƻƭŜ ƛǎ 
greater than the sum of its parts, and 
ǎƻƭǳǘƛƻƴǎ ŎŀƴΩǘ ōŜ ƛƳǇƻǎŜŘΤ ǊŀǘƘŜǊΣ ǘƘŜȅ 
arise from the circumstances. This is 
ŦǊŜǉǳŜƴǘƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŜƳŜǊƎŜƴŎŜΦέ 
 

If small partnership between farmers arise in 
collectively storing fresh water in basins. When 
effective other farmers across the island are 
likely to adopt this way of working.   

4 ά¢ƘŜ ǎȅǎǘŜƳ Ƙŀǎ ŀ ƘƛǎǘƻǊȅΣ ŀƴŘ ǘƘŜ Ǉŀǎǘ ƛǎ 
integrated with the present; the elements 
evolve with one another and with the 
environment; and evolution is 
ƛǊǊŜǾŜǊǎƛōƭŜΦέ 
 

For centuries the focus in water management 
on SD has been on drainage. Mostly, the threat 
has been too much water instead of too little. 
This influences willingness of stakeholders in 
participating in projects related to water stress. 
Also stakeholders have an history in interacting 
with each other. For example farmers and 
waterboard have had a long history in 
managing water levels together.   

5 ά¢ƘƻǳƎƘ ŀ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳ ƳŀȅΣ ƛƴ 
retrospect, appear to be ordered and 
predictable, hindsight does not lead to 
foresight because the external conditions 
ŀƴŘ ǎȅǎǘŜƳǎ Ŏƻƴǎǘŀƴǘƭȅ ŎƘŀƴƎŜΦέ 
 

Global food prices can fluctuate caused by 
external conditions. An example is the war 
between Russia and Ukraine, which increased 
global wheat prices, which may increase SD 
farmers willingness to plant more wheat, which 
subsequently influences the water demand on 
SD.  

6 ά¦ƴƭƛƪŜ ƛƴ ƻǊŘŜǊŜŘ ǎȅǎǘŜƳǎ όǿƘŜǊŜ ǘƘŜ 
system constrains the agents), or chaotic 
systems (where there are no constraints), 
in a complex system the agents and the 
system constrain one another, especially 
over time. This means that we cannot fully 
ŦƻǊŜŎŀǎǘ ƻǊ ǇǊŜŘƛŎǘ ǿƘŀǘ ǿƛƭƭ ƘŀǇǇŜƴΦέ 
 

Perhaps in 50 years the market of sea-based 
food has grown till such extent, that it is more 
profitable for SD farmers to produce sea-based 
food instead of traditional crops. This will place 
the challenge of water stress in another 
perspective. However changes like this cannot 
be fully predicted on foresight.  
 

 

Another well known example of a complex adaptive system is a flock of birds, if you were to fly to the 

centre of the flock avoid collusion and match speed, the flock is likely to adapt. Within complexity 

science, this flock of birds would be considered as a complex adaptive system (Snowden and Boone, 

2007). 
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This way of thinking can also be helpful for the case of water stress governance in SD, since water 

stress governance by its very nature involves uncertainties, many interacting elements and wide 

stakeholder involvement (McDonnel et al., 2020). Also here we cannot always fully predict what will 

happen in the future. In the SD case there are multiple interacting stakeholders (municipality, 

agricultural sector, waterboard etc.) whom are all being affected by water stress. By seeing these 

different stakeholders and the challenges as one complex adaptive system, the interconnectedness in 

the system and the system-behaviour will probably be highlighted. 

2.3 Cynefin framework  
A helpful framework for analysing complex adaptive systems is the Cynefin Framework. This 

framework was used for the data analysis in this research. Complex adaptive system, like explained 

above, can take different shapes and forms. Each complex adaptive system has a certain level of 

complexity. To understand the level of complexity present, the Cynefin framework is useful. The 

strength of the Cynefin framework is that it helps executives to determine the level of complexity in 

which they are operating (also known as the Ψoperative contextΩ). Subsequently, the framework also 

helps executives to adopt a leadership style, which matches the complexity level they are facing 

(Snowden et al. 2007). Leaders who have to make decisions, while dealing with a lot of uncertainty 

will find this framework especially useful (Snowden et al. 2007). Therefore, it was used and applied on 

the case study of water stress in SD. Hopefully, the study results will provide some relevant insights 

for leaders in SD.  

Originally, the framework was developed for a more corporate business environment. However, it has 

been widely applied by leaders across various domains (Snowden and Boone, 2007). For example, the 

U.S. Defence Agency has applied it to combat terrorism, provincial governments in Canada have used 

it for engaging employees in policy making, and recently it was used by the European commission on 

managing uncertainty and complexity during the recent COVID-19 pandemic (Snowden and Boone, 

2007; Snowden and Rancati, 2021). In this research, instead of a cooperate business environment, the 

framework was applied in a more environmental governance environment.  

The framework consists of five operative contexts. These 

are: 1) simple, 2) complicated, 3) complex, 4) chaotic and 

5) disorder (Snowden et al. 2007). See figure 9. This 

research focused on the first four operative contexts. 

Here, an operative context is defined as the context in 

which the leader has to operate ς each operative context 

requires a certain leadership  style. Among the four 

operative contexts a  distinction is to be made between 

ordered and unordered. ΨSimpleΩ and ΨcomplicatedΩ 

contexts assume an ordered world where there are clear 

cause-and-effect relationships, and right answers can be 

determined based on facts. On the contrary, ΨcomplexΩ 

and ΨchaoticΩ contexts assume an unordered world. This 

means that there are no clear cause and effect 

relationships, and the way forward should be determined 

based on emerging patterns.  Ordered contexts represent 

fact-based management. Unordered contexts represent 

pattern based management. (Snowden and Boone, 2007)  

Below the four operative contexts are explained in separately.  

Figure 9: Different operative contexts - with appropriate governance 
responses - Cynefin Framework (Snowden and Boone, 2007) 
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1) Simple contexts are often characterized by clear cause-and-effect relationships. The right 

answers for problems are often self-evident. Also, all parties involved share the same 

understanding of the problem that needs to be solved. This operative context is the realm of 

Ψƪƴƻǿƴ ƪƴƻǿƴǎΩΦ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ ǘƻ ǇǊƻōƭŜƳǎ ƛƴ ǘƘƛǎ ƻǇŜǊŀǘƛǾŜ ŎƻƴǘŜȄǘ 

requires a straightforward management approach. Because of the shared understanding and 

the subsequent management approach needed, simple contexts are also known as the 

domain of the best practice (Snowden and Boone, 2007). Executives in this operative context 

should sense, categorize and then respond. Emphasis is on categorising. (Snowden et al. 2007) 

Tailored to the context of SDΣ ŀ ǎƛƳǇƭŜ ƎƻǾŜǊƴŀƴŎŜ ŀǇǇǊƻŀŎƘ ŎƻǳƭŘ ōŜΣ Ψǘhere is no fresh water, 

ƭŜǘΩǎ ŎƻƴǎǘǊǳŎǘ ŀƴ ŜȄǘŜǊƴŀƭ ŦǊŜǎƘ ǿŀǘŜǊ ǇƛǇŜ ƭƛƴŜΩΦ Straight forward management approach to 

solve the problem. 

 

2) Complicated contexts, in contrast to simple contexts, may contain multiple right answers to 

occurring problems. Though there is a relationship between cause and effect, it is not 

immediately apparent to everyone. Therefore, this operative context is characterized by 

Ψƪƴƻǿƴ ǳƴƪƴƻǿƴǎΩΦ !ƴ ŜȄŀƳǇƭŜ ŎƻǳƭŘ ōŜ ƴŜǿ ƳŜǘƘƻŘǎ ŦƻǊ ƎǊƻǳƴŘǿŀǘŜǊ ǎǘƻǊŀƎŜΦ ¢ƘŜ 

challenge is clear, but experts like hydrologists and geomorphologists are needed to 

determine exact locations and methods where this is possible. (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, should sense, analyse, respond. Emphasis is on analysing. (Snowden et 

al. 2007) Tailored to the context of SD, a complicated governance approach could beΣ ΨǿŜ 

ŘƻƴΩǘ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ fresh and saline water flows in the underground ȅŜǘΣ ƭŜǘΩǎ Řƻ ƳƻǊŜ 

researchΩ. If more research is done, then appropriate solutions can be developed.  

 

3) /ƻƳǇƭŜȄ ŎƻƴǘŜȄǘǎΣ ŘƻƴΩǘ ǇǊƻǾƛŘŜ ǊƛƎƘǘ ŀƴǎǿŜǊǎ ƻƴ ŀ ǇǊƻōƭŜƳ ƻƴ ŦƻǊŜƘŀƴŘΦ hƴƭȅ ƻƴ ƘƛƴŘǎƛƎƘǘ 

ΨǊƛƎƘǘΩ ŀƴǎǿŜǊǎ ƻǊ ǇŀǘǘŜǊƴǎ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘΦ ²ƘŜǊŜŀǎ ƛƴ ǘƘŜ ŎƻƳǇƭƛŎŀǘŜŘ ŘƻƳŀƛƴ ΨǊƛƎƘǘΩ 

answers (which is a little subjective..) can be found by expert diagnosis (remember the 

ordered world), complex problems do not ǇǊƻǾƛŘŜ ǘƘŜǎŜ ΨǊƛƎƘǘΩ ŀƴǎǿŜǊǎ ƻƴ ŦƻǊŜƘŀƴŘ 

(remember a unordered world). Therefore, complex contexts are ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ Ψǳƴƪƴƻǿƴ 

uƴƪƴƻǿǎΩ. On forehand you do not know how a system will react, because of its complexity. 

Leaders who are operating in this context should therefore allow patterns to emergence. 

Often this is done by increased levels of interaction and communication among actors. By 

doing so leaders can discover along the way what works and what does not work. The 

appropriate governance response in this domain is to probe, then sense and then respond. 

Emphasis is on probing. (Snowden et al. 2007) Complex contexts could also be seen as the 

ŘƻƳŀƛƴ ƻŦ ǘƘŜ ΨǿƛŎƪŜŘ ǇǊƻōƭŜƳǎΩ (Rittel and Webber, 1973). Tailored to the context of SD 

water stress could be considered as a complex challenge because of the multiple biophysical- 

and governance challenges simultaneously affecting the stakeholders involved. Also, most 

system behaviour cannot be predicted on forehand (e.g. many SD farmers are producing for 

the global food market which is subject to unpredictable changes like a COVID-19 pandemic, 

war and other crisis. This can impact water demand.) This makes the system complex as well. 

In this case the appropriate governance response would be to increase levels of interaction 

and communication among actors and create environments were patterns can emerge 

(Snowden and Boone, 2007).  

 

4) Chaotic contexts, are characterized by turbulence and chaos. There is little time to think, and 

many decisions need to be made. With the time available, there is no point in looking for clear 
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cause-and-effect relationships. Therefore, searching for right answers or patterns on forehand 

in this operative context is pointless. Examples of chaotic operative contexts would be crises 

like a major dike breach. The governance response in these contexts should not be to discover 

patterns, but rather to ΨǎǘŜƴŎƘ ǘƘŜ ōƭŜŜŘƛƴƎΩΦ [ŜŀŘŜǊǎ ǎƘƻǳƭŘ ŦƛǊǎǘƭȅ act then sense and then 

respond. Emphasis is on acting. (Snowden et al. 2007) Tailored to the context of SD, a chaotic 

operative context would occur when there is a ΨŎǊƛǎƛǎΩ situation where there is an extensive 

period of water stress and decisions should be made on which functions on the island do 

receive water and which do not.  

 

Lastly, it is important to note that water stress, likely has certain aspects which fall in one operative 

context, while other aspects will fall in another operative context. This is also the reason why the lines 

in figure 9 are bent and not straight. Most 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 elaborates on the appropriate 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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Table 2: A leaders guide for managing different operative contexts (Snowden et al. 2007, page 7) ς blue elements added by the researcher 

  

framing  response  
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Now the question arises, in which operative context(s) are SD stakeholders mainly framing water 

stress? And in which operative context(s) are the different stakeholder groups mainly responding? 

And most important, does their framing align with their response? 

As referred to before, appropriately dealing with water stress is a hugely complex undertaking due to 

large uncertainties, different stakeholders, the far reaching consequences of water stress and the 

other biophysical and governance challenges mentioned previously (McDonnel et al., 2020). 

Therefore, it is to be expected that water stress mostly can be considered a complex challenge, and 

should also be addressed in that operative context. However, whether this is actually happening 

should be assed.  

Currently, stakeholders are acting in multiple ways. (e.g. the province came with a delta plan, the 

municipality is facilitating and initiating multiple pilot projects, where farmers are taking action 

themselves etc.) However, while multiple developments to deal with water stress are taking place, it 

is unclear yet in what operative context(s) stakeholders framing are responding. The operative context 

in which stakeholders are responding is important to know, since the Cynefin framework argues, that 

different contexts requires different leadership styles (Snowden and Boone, 2007). 

My hypothesis is that stakeholders on SD, according to the Cynefin framework, are mostly framing 

water stress a complex challenge. However, my hypothesis is that most measures currently taken 

are mainly corresponding with the complicated domain. This is interesting since a complex operative 

ŎƻƴǘŜȄǘ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ŀ ƳƻǊŜ ΨǇǊƻōƛƴƎΩ ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜΣ ƛƴǎǘŜŀŘ ƻŦ ŀ Ƴƻǎǘƭȅ ΨŀƴŀƭȅǎƛƴƎΩ 

governance response. In order to verify whether this hypothesis is true, this research needs to be 

done. Results of this research could be relevant for adopting different leadership styles which might 

be needed.  
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3. Methodology  
In this chapter the method for data collection and analysis are described and justified. First, the data collection is explained by highlighting which stakeholder 

groups were identified and how this data was collected from the stakeholders. Second, the method of data analysis is explained by highlighting was coded.  

The data to answer the research questions was gathered by conducting  21 interviews with key stakeholders, and review of relevant policy documents. After 

the interviews, the interviews were transcribed and coded. On basis of code frequency, and the content of the answers, research questions were answered. 

Also, telling quotes were used in the results section to illustrate a point.     

3.1 Data collection 
21 interviews were executed with interviewees from six main stakeholder groups. These six main stakeholder groups were identified and selected, on basis 

foreknowledge of the researcher with the case study, literature review of relevant policy documents, information retrieved during 1on1 conversations with 

the project leader of the Living Lab SD. This project leader was involved in multiple projects related to water stress on SD and could easily provide me with 

contact details of interviewees. Therefore, the methods of data collection coulŘ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ Ψǎƴƻǿōŀƭƭ ǎŀƳǇƭƛƴƎΩ ŀƴŘ ΨŎƻƴǾŜƴƛŜƴŎŜ ǎŀƳǇƭƛƴƎΩ (Farrokhi and 

Mahmoudi-Hamidabad, 2012; Kumar, 2019).  The stakeholder groups were selected, either since they were directly affected by water stress, or they were 

involved in the execution (pilot) projects related to water stress, or they were involved in the funding of (pilot) projects related to water stress. The six 

stakeholder groups which were interviewed, are presented in the table below. Also the roles of the interviewees within the stakeholder groups are presented. 

Table 3: Stakeholder groups and interviewees which were interviewed during research 

Stakeholder  
Group:  

1. Municipality 
of 
Schouwen-
Duiveland 

2. Waterboard 
Scheldestromen 

3. The 
Province 
of Zeeland 

4. Agricultural 
Sector 

5. Nature 
organisations 

6. External Advisors 
and Experts  

Role of 
interviewees 
within their 

organisation: 

1. Policy advisor  
2. Project leader  
3. Alterman 
(wethouder)  
4. Spatial  
planner  

5. Hydrologist 
6. Hydrologist 
7. Field supervisor 
8. Former Advisor  

9. Policy 
advisor  
10. Policy 
advisor  

11. Representative 
ZLTO 
12. Farmer   
13. Farmer  
14. Farmer  
15. Farmer  

16. Representative 
ZMF 
17. Public relations 
manager & field 
supervisor 
Natuurmonumenten 

18. Consultant Deltares 
19. Consultant KWR 
20. Consultant Buro 
Waterfront 
21. Governance expert  
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Out of these six stakeholder groups, the first three stakeholder groups 

are especially relevant for this research, since these are government 

bodies which have authority and budget to formulate and execute 

policy on water stress. From each stakeholder group I executed at 

least two interviews to prevent bias from just one interview. Also, 

within each stakeholder group, interviewees with different types of 

roles were interviewed in order to get a comprehensive 

understanding. For example,  for the municipality, I also decided to 

interview an alterman (wethouder), to increase my understanding on 

how the topic of water stress was embedded politically. For the 

waterboard and nature organisations, I also interviewed an field 

supervisor (opzichter), since these interviewees had a lot of direct 

contact with farmers, and local knowledge of the study area.  

Also, this field supervisor also provided me with several contacts form 

ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǿƘƛŎƘ L ŎƻǳƭŘ ƛƴǘŜǊǾƛŜǿ όΨǎƴƻǿōŀƭƭ ǎŀƳǇƭƛƴƎΩύ (Kumar, 

2019). For the agricultural sector, I tried to spatially separate the 

interview locations with farmers in order to get a comprehensive 

understanding of the entire study area. The approximate locations of 

the farmer interviews are presented in figure 10.  

¢ƘŜ ΨŜȄǘŜǊƴŀƭ ŀŘǾƛǎƻǊǎ ŀƴŘ ŜȄǇŜǊǘǎΩ group mostly consisted out of consultants from knowledge institutes who were advising government bodies. Since this 

group had a influential role in advising they were included in this research as one stakeholder group.  

Hereafter, stakeholders will only be referred to with name of that stakeholder group. This is done in order to safeguard stakeholders anonymity. (For example, 

an interview with and interviewee from the waterboard will be referred to as άInterviewee4_Waterboardέ. Here the number four is randomly chosen, and is 

not necessarily the fourth person in the list.)   

The interviews were held in a semi-structured format (Adams, 2015; McIntosh and Morse, 2015). This meant, that depending on the answers given by 

stakeholders, possible follow up questions were asked. In total the interviews lasted about 45 minutes per interview. With consent of the interviewees the 

interviews were recorded. Twelve of the twenty one interviews were held in person and recorded via a mobile phone. Nine of the twenty one interviews 

were held online and recoded via Microsoft teams.  

Figure 10: Approximate interview locations farmers     (source: maps.google.com) 
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In Annex E ς Interview questionsthe asked interview questions and (possible) follow-up questions are listed. Also the corresponding wvΩǎ to which the 

interview questions are referring to are listed in the third and fourth column of Annex E ς Interview questions. The interview questions were designed to 

correspond with certain parts of the Cynefin framework, these parts are listed on the right side of the column (Snowden and Boone, 2007). RQs one, two and 

three, were answered by executing the interviews. RQ four, was answered after further data analysis.  

3.3 Data analysis 
Interviews were recorded, with consent of the interviewees, and were consequently transcribed into separate Microsoft Word documents. These documents 

were imported into the ǉǳŀƭƛǘŀǘƛǾŜ Řŀǘŀ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ Ψ!¢[!{Φǘƛ 9 ²ƛƴŘƻǿǎΩ and ordered per stakeholder group. Afterwards, all documents were coded, 

based on characteristics of the Cynefin framework. The original Cynefin framework, as presented in chapter 2 ΨTheory and ConceptsΩ, was operationalized to 

fit the context of water stress governance in SD. This operationalized Cynefin framework is presented in table 4 below. Here the original Cynefin ΨŎƻƴǘŜȄǘ 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ŀƴŘ ΨƭŜŀŘŜǊǎ ƧƻōΩ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ grey (Snowden and Boone, 2007). The operationalized ΨŎƻƴǘŜȄǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ŀƴŘ ΨƭŜŀŘŜǊǎ ƧƻōΩ ŀǊŜ displayed 

in green. In this way, the researcher had a clear indication of what kind of characteristics to search for in the text, in order to assign a code. 

Table 4: Operationalized Cynefin Framework 

Operative context: Context 
characteristics (1): 

Context characteristics (1) ς tailored to Zeeland: ¢ƘŜ [ŜŀŘŜǊΩǎ Wƻō όнύΥ The Leaders Job (2) ς tailored to Zeeland: 

Ψ{Lat[9Ω ό!ύ A.1.1: 
ΨwŜǇŜŀǘƛƴƎ ǇŀǘǘŜǊƴǎ 
and consistent 
ŜǾŜƴǘǎΩ  
 
A.1.2: 
Ψ/ƭŜŀǊ ŎŀǳǎŜ-and-
effect relationships 
evident to everyone; 
ǊƛƎƘǘ ŀƴǎǿŜǊ ŜȄƛǎǘǎΩ  
 
A.1.3: 
ΨYƴƻǿƴ ƪƴƻǿƴǎΩ  
 
A.1.4: 

A.1.1: 
Water stress is described as a phenomenon with a 
repeating pattern with consistent characteristics.  
 
 
A.1.2: 
Water stress is described as a phenomenon with clear 
cause and effect relationships, evident to everyone. 
Also the right solution to water stress exists.  
 
A.1.3: 
The cause-, mechanisms-, and solutions to water 
stress are clearly mentioned.  
 
A.1.4: 

A.2.1: 
Ψ{ŜƴǎŜΣ ŎŀǘŜƎƻǊƛȊŜΣ 
ǊŜǎǇƻƴŘΩ  
 
 
A.2.2: 
Ψ9ƴǎǳǊŜ that proper 
ǇǊƻŎŜǎǎŜǎ ŀǊŜ ƛƴ ǇƭŀŎŜΩ 
 
A.2.3:  
Ψ5ŜƭŜƎŀǘŜΩ  
 
A.2.4: 
Ψ¦ǎŜ ōŜǎǘ ǇǊŀŎǘƛŎŜǎΩ  
 
A.2.5: 

A.2.1: 
! ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ ƛǎ ŘŜǎŎǊƛōŜŘ ǿƛǘƘ ŦƛǊǎǘƭȅ ŀ άǎŜƴǎƛƴƎέ- 
ǘƘŜƴ ŀƴ άŎŀǘŜƎƻǊƛȊƛƴƎέ- ŀƴŘ ƭŀǎǘƭȅ ŀ άǊŜǎǇƻƴŘƛƴƎέ character. 
The emphasis is on categorising.   
 
A.2.2: 
Proper processes/procedures to deal with water stress are 
mentioned.  
 
A.2.3: 
Delegating is mentioned as means to cope with water stress. 
 
A.2.4: 
{ŜǾŜǊŀƭ ΨōŜǎǘ ǇǊŀŎǘƛŎŜǎΩ ǘƻ ŘŜŀƭ ǿƛǘƘ water stress are 
mentioned.  
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ΨCŀŎǘ-based 
ƳŀƴŀƎŜƳŜƴǘΩ  
 

Water stress ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ ŀ ŎƘŀƭƭŜƴƎŜ ǿƘŜǊŜ άǊƛƎƘǘέ 
governance responses, can be determined based on 
facts. 

Ψ/ƻƳƳǳƴƛŎŀǘŜ ƛƴ ŎƭŜŀǊΣ 
ŘƛǊŜŎǘ ǿŀȅǎΩ  
 
A.2.6: 
Ψ¦ƴŘŜǊǎǘŀƴŘ ǘƘŀǘ 
extensive interactive 
communication may not 
ōŜ ƴŜŎŜǎǎŀǊȅΩ  

A.2.5: 
A governance response is described where there is clear and 
direct communication on what to do in case of water stress. 
 
A.2.6: 
Extensive & interactive communication on the topic of water 
stress is described as not necessary.  

Ψ/hat[L/!¢95Ω ό.ύ B.1.1: 
ΨŜȄǇŜǊǘ ŘƛŀƎƴƻǎƛǎ 
ǊŜǉǳƛǊŜŘΩ 
 
 
 
 
 
B.1.2:  
Cause-and-effect 
relationships 
discoverable but not 
immediately 
apparent to 
everyone; more than 
one right answer 
ǇƻǎǎƛōƭŜΩ 
 
B.1.3:  
ΨYƴƻǿƴ ǳƴƪƴƻǿƴǎΩ 

 
B.1.4: 
ΨCŀŎǘ-based 
ƳŀƴŀƎŜƳŜƴǘΩ 

B.1.1: 
Expert diagnosis is described as means to solve a 
problem. Here experts are defined as: hydrologists, 
geomorphologists, civil engineers & social scientists. 
The experts do research on water stress (-related 
topics). 
 
 
B.1.2: 
A problem perception of water stress is described 
ǿƘƛŎƘ Ŏŀƭƭǎ ŦƻǊ ǊŜǎŜŀǊŎƘ ǘƻ ŘƛǎŎƻǾŜǊ ǘƘŜ άŎŀǳǎŜ-and-
ŜŦŦŜŎǘέ ǊŜƭŀǘƛƻƴǎƘƛǇΦ aǳƭǘƛǇƭŜ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ŘŜŀƭ ǿƛǘƘ 
the cause are possible.  
 
B.1.3: 
There is mentioned in which area there are unknowns. 
¢ƘŜǎŜ άǳƴƪƴƻǿƴǎέ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘ  ōȅ ŀƴŀƭȅǎƛǎ ƻŦ 
that area. 

 
B.1.4: 
Water stress ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ ŀ ŎƘŀƭƭŜƴƎŜ ǿƘŜǊŜ άǊƛƎƘǘέ 
answers, can be determined mostly based on facts. 

B.2.1: 
Ψ{ŜƴǎŜΣ analyseΣ ǊŜǎǇƻƴŘΩ  
 
 
 
 
 
 
B.2.2: 
Ψ/ǊŜŀǘŜ ǇŀƴŜƭǎ ƻŦ 
ŜȄǇŜǊǘǎΩ  

 
 
B.2.3: 
Ψ[ƛǎǘŜƴ ǘƻ ŎƻƴŦƭƛŎǘƛƴƎ 
ŀŘǾƛŎŜΩ 

B.2.1: 
! ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ ƛǎ ŘŜǎŎǊƛōŜŘ ǿƛǘƘ ŦƛǊǎǘƭȅ ŀ άǎŜƴǎƛƴƎέ- 
ǘƘŜƴ ŀƴ άŀƴŀƭȅǎƛƴƎέ- ŀƴŘ ƭŀǎǘƭȅ ŀ άǊŜǎǇƻƴŘƛƴƎέ character. The 
emphasis is on analysing.   
 
 
B.2.2: 
Ψ9ȄǇŜǊǘ ǇŀƴŜƭ ŎǊŜŀǘƛƻƴΩ ƛǎ ƳŜƴǘƛƻƴŜŘΦ IŜǊŜ ŜȄǇŜǊǘǎ ŀǊŜ 
defined as: hydrologists, geomorphologists, civil engineers & 
social scientists.  

 
B.2.3: 
Policy makers are described which listen to conflicting 
advice(s) on the topic of water stress.  

Ψ/hat[9·Ω ό/ύ C.1.1: 
ΨCƭǳȄ ŀƴŘ 
ǳƴǇǊŜŘƛŎǘŀōƛƭƛǘȅΩ  
 

C.1.1: 
Water stress is described  as a challenge in which there 
ƛǎ ŀ ƭƻǘ ƻŦ άŦƭǳȄ ŀƴŘ ǳƴǇǊŜŘƛŎǘŀōƛƭƛǘȅέΦ  
 

C.2.1: 
ΨProbeΣ ǎŜƴǎŜΣ ǊŜǎǇƻƴŘΩ   

 
 

C.2.1: 
! ƎƻǾŜǊƴŀƴŎŜ ǊŜǎǇƻƴǎŜ ƛǎ ŘŜǎŎǊƛōŜŘ ǿƛǘƘ ŦƛǊǎǘƭȅ ŀ άǇǊƻōƛƴƎέ- 
ǘƘŜƴ ŀƴ άǎŜƴǎƛƴƎέ- ŀƴŘ ƭŀǎǘƭȅ ŀ άresponŘƛƴƎέ character. The 
emphasis is on the probing. Here probing is defined as: 
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Explanation table: 

As can be seŜƴ ŜŀŎƘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ Ƙŀǎ ŀ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ΨŎƻŘŜΩΣ ƭƛƪŜ !ΦмΦмΣ !ΦмΦнΣ !ΦмΦоΦ ŜǘŎΦ  

C.1.2: 
Ψbƻ ǊƛƎƘǘ ŀƴǎǿŜǊǎΤ 
emergent instructive 
ǇŀǘǘŜǊƴǎΩ 
 
 
C.1.3: 
Ψ¦ƴƪƴƻǿƴ ǳƴƪƴƻǿƴǎΩ 

 
C.1.4: 
Ψaŀƴȅ ŎƻƳǇŜǘƛƴƎ 
ƛŘŜŀǎΩ  
 
 
 
 
C.1.5: 
Ψ! ƴŜŜŘ ŦƻǊ ŎǊŜŀǘƛǾŜ 
and innovative 
ŀǇǇǊƻŀŎƘŜǎΩ  

 
C.1.6 
ΨtŀǘǘŜǊƴ-based 
ƭŜŀŘŜǊǎƘƛǇΩ   
 

C.1.2: 
Water stress is described as a challenge for which 
there is no single perfect solution. Secondly, emergent 
and instructive patterns are described. These can be 
instructive in new policy formulation.  
 
C.1.3: 
Water stress is described as a challenge in which there 
are multiple unknown system dynamics (see 
conceptual chapter on CAS).  
 
C.1.4: 
The management of water stress is described as a 
ΨǿƛŎƪŜŘ ǇǊƻōƭŜƳΩ ƛƴ ǿƘƛŎƘ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ 
and competing ideas on how to deal with water stress.  

 
C.1.5: 
A need for creative and innovative approaches is 
expressed. 
 
C.1.6: 
The management of water stress is described as a 
ŎƘŀƭƭŜƴƎŜ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ΨǇŀǘǘŜǊƴ-based-ƭŜŀŘŜǊǎƘƛǇΩΦ 
Meaning: the leadership is based on certain patterns 
unfolding during (or after) water stress. 

 
 

 
C.2.2: 
Ψ/ǊŜŀǘŜ ŜƴǾƛǊƻƴƳŜƴǘǎ 
and experiments that 
allow patterns to 
ŜƳŜǊƎŜΩ  
 
 
 
 
 
 
 
 
C.2.3: 
ΨLƴŎǊŜŀǎŜ ƭŜǾŜƭǎ ƻŦ 
interaction and 
ŎƻƳƳǳƴƛŎŀǘƛƻƴΩ  

 
C.2.4: 
Ψ¦ǎŜ ƳŜǘƘƻŘǎ ǘƘŀǘ Ŏŀƴ 
help generate ideas: 
Open up discussion (as 
through large group 
methods); set barriers; 
stimulate attractors; 
encourage dissent and 
diversity; and manage 
starting conditions and 
ƳƻƴƛǘƻǊ ŦƻǊ ŜƳŜǊƎŜƴŎŜΩ  

Searching into the right course of action, by creating safe-to-
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 spaces 
(like a plot to run experiments) as well 
figurative/metaphorical spaces (like a building stronger 
relationships among stakeholders). Experiments are defined 
as safe-to-fail experiments in relation to water stress. The 
ŎǊŜŀǘŜŘ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘǎ ŀǊŜ ǳǎŜŘ ǘƻ άǇǊƻōŜέ 
what the right course of action ought to be.  
 
 
C.2.3: 
A governance response is described in which there are 
άƛƴŎǊŜŀǎŜŘ ƭŜǾŜƭǎ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴέ ŀƳƻƴƎ 
stakeholders affected by water stress in Zeeland. 
 
C.2.4: 
Methods are described that can help generate ideas. These 
are: άOpen up discussion (as through large group methods); 
set barriers; stimulate attractors; encourage dissent and 
diversity; and manage starting conditions and monitor for 
ŜƳŜǊƎŜƴŎŜέΦ !ƴ ŜƭŀōƻǊŀǘƛƻƴ ƻƴ ŜŀŎƘ ƻŦ ǘƘŜǎŜ ƳŜǘƘƻŘǎ Ŏŀƴ ōŜ 

found in Annex F ς Tools for Managing in a complex 
context. If the data corresponds with these characteristics of 

Annex F ς Tools for Managing in a complex context, it 

may be used for coding.  
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¶ ¢ƘŜ ŦƛǊǎǘ ƭŜǘǘŜǊ ǎǘŀƴŘǎ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ΨƻǇŜǊŀǘƛǾŜ ŎƻƴǘŜȄǘΩΥ  A ŦƻǊ ΨǎƛƳǇƭŜΩ-, B ŦƻǊ ΨŎƻƳǇƭƛŎŀǘŜŘΩ- & C for ΨŎƻƳǇƭŜȄΩ ŘƻƳŀƛƴ.  

¶ The first number stands for the corresponding column: 1 ŦƻǊ Ψcontext characteristicsΩ ϧ 2 ŦƻǊ ǘƘŜ ΨƭŜŀŘŜǊǎΩ ƧƻōΩ  

¶ The last number stands for the sequence: 1 for the first, 2 for the second, 3 for the third, etc.  

The codes, as described in the green columns, were added as individual codes in Atlas.ti and used for the coding. 

After all documents were coded, the code frequency could be assessed. Here a distinction was made between stakeholdersΩ problem perception (the 

context characteristics), and ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǊŜǎǇƻƴǎŜ όthe leaders job). In addition, a distinction was made per operative context (simple, complicated, 

complex). In this way the complexity level of stakeholders framing- and response could be determined, which answered RQ four.  

The image below summarizes the methodology in one image:  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Methodology 
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Next to the coding, several policy documents were assed. The municipality provided me with multiple policy documents and evaluation reports of water 

projects. Also, the one of the experts provided me several advice reports published by the governance task force. These documents were not used for the 

coding analysis, but were read by the researcher to understand the multiple pilot projects taking place, and increased his understanding of the case study.  
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4. Results  
The results chapter is divided in four sub-chapters. Each sub-chapter answers one of the research 

questions in chronological order. Sub-chapter 4.1 introduces the main stakeholder groups and their 

role in water stress governance, thereby answering RQ1. Sub-ŎƘŀǇǘŜǊ пΦн ǎƘƻǿǎ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 

problem perception, thereby answering RQ2. Sub-chapter 4.3 shows how stakeholders response to 

water stress, thereby answering RQ3. In sub-chapter 4.4, the Cynefin framework is applied on 

ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇǊƻōƭŜƳ ǇŜǊŎŜǇǘƛƻƴ- and response to water stress, this answers RQ4.  

4.1 Main stakeholders (RQ1)  
This sub-ŎƘŀǇǘŜǊ ŀƴǎǿŜǊǎ wvм άWho are the main stakeholders in water stress governance in 

Schouwen-5ǳƛǾŜƭŀƴŘΚέ  

This research identified six main stakeholder groups in the water stress governance 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 stakeholder group is briefly introduced and how water stress affects them: 

1. Agricultural sector  

The agricultural sector has been affected directly by water stress in recent years. Water stress mostly 

resulted in lower yields, (and in some cases also loss in revenues, since prices also fluctuate based on 

supply) (Van Hussen et al., 2019, page 14). Compared to surrounding islands who do have fresh water 

supply, many farmers on SD, saw their long-term competitive position under threat. The extent that 

agricultural companies are affected differs. This largely depends on the soil type, type of crop, and 

location in the water system. However, some famers still saw flooding as a bigger threat that water 

stress.  

 

2. Nature organisations 

Nature areas have been affected in both terms of water quantity and water quality (mainly salt water 

intrusion). There are several nature areas, of which most are located on the south- and west side of 

the Island. Several (protected) species had difficulties during dry years, such as the Natterjack Toad 

which needs fresh water and 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 resilient to water 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 economic drivers. This will also affect the spatial design of the 

island, this may make the island less attractive for tourists. Therefore, the municipality wants to ensure 

the long term economic viability of the island. They do this by playing initiating and facilitating role in 

the network organisation named; ΨLiving Lab Schouwen-DuivelandΩ. This is a network organisation, 

aimed at creating innovative solutions in the area of water, food and climate. Here multiple solutions 

are being developed for mainly the agricultural sector to become more resilient to water stress.  

 

4. Waterboard Scheldestromen 

Waterboard Scheldestromen is the waterboard for the entire delta region of Zeeland. Formulating a 

governance response to deal with water stress is not a core task of the waterboard. 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 PWO is a 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 against water 

stress the waterboard tries to maintain higher water levels, where possible.  

 

5. The Province of Zeeland 

Like the municipality, the Province is not directly affected by water stress, in the sense that there still 

is enough drinking water. However, the agricultural sector is a relatively big sector in the province, 

and this sector is directly affected by water stress. This resulted in increased political pressure by 

agricultural lobby organisations and municipalities do something about water 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 address water stress. The ZDZW is a provincial plan to ensure 

½ŜŜƭŀƴŘ Ƙŀǎ ŀ ΨǊƻōǳǎǘ ŦǊŜǎƘ ǿŀǘŜǊ ǎƛǘǳŀǘƛƻƴ ōȅ нлрлΩ ό½5½² нлнмύΦ 

 

6. External advisors & experts  

The stakeholder group of external advisors and experts plays an important role in water 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.  

 

In table 5 below each main stakeholder group is mentioned, and their role in water stress governance.  

Table 5: Key stakeholder groups and their role in water stress governance 

Stakeholder 

group 

# Interviews  Role in water stress governance  

Agricultural 

sector 

5 ¶ Advocating for the construction of an external fresh water pipe 

line towards the island and/or other local solutions for water 

stress 

¶ Exercising political pressure that solutions will be provided 

quickly  

 

Nature 

organisations 

2 ¶ limited role, since most pilot projects are aimed at the 

agricultural sector.  

¶ Keen for more collaboration between nature ς agriculture  

¶ Responsible for nature areas located on the west and south 

side of the island  

¶ Involved in nature restoration projects, initiated by the province 

    

Municipality of 

SD 

4 ¶ Safeguarded funding for climate adaptation projects 

¶ Initiating and facilitating role within the network organisation 

living lab SD, where multiple stakeholders work on innovative 

solutions to deal with water stress  

 

Waterboard 

Scheldestromen 

4 ¶ Responsible for water levels in ditches 

¶ Responsible for sustainable use fresh ground water lenses  
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¶ Increased effort in monitoring behaviour fresh water lenses  

 

Province of 

Zeeland 

2 ¶ Distributes budgets for funding 

¶ Initiator of the Zeeland Delta Plan Freshwater, (a provincial plan 

to make Zeeland resilient to future water stress)  

 

External 

advisors & 

experts  

4 ¶ Advising on new water storage techniques and governance 

arrangements 

¶ Knowledge development (e.g. testing new storage techniques)  

 

Next to these six main stakeholder groups, there are three other stakeholder groups which need to 

be mentioned briefly. These were 1) The tourist industry, 2) Inhabitants of SD, 3) Evides (drinking 

water company). These stakeholders were not interviewed during this research, since their role in 

water stress governance was limited or to limit the extensiveness of this research. A short introduction 

of these stakeholder groups and more detailed reasoning why they were not included in this research, 

are mentioned in Annex D.  

 

пΦн {ǘŀƪŜƘƻƭŘŜǊǎΩ ŦǊŀƳƛƴƎ  όwvнύ 

This sub-ŎƘŀǇǘŜǊ ŀƴǎǿŜǊǎ wvнΥ άHow are the main stakeholders framing the causes and problems 

related to water stressΚέ  

This is done by highlighting four dominant views of how ǎǘŀƪŜƘƻƭŘŜǊǎΩ framed water stress. In short 

these are summarized in the table below, together with the corresponding stakeholder groups where 

this dominant view was mainly present. After the table, each dominant view will be discussed in more 

detail.  

Table 6: Stakeholders' framing of water stress 

{ǘŀƪŜƘƻƭŘŜǊǎΩ ŦǊŀƳƛƴƎ ƻŦ Water stress 

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

1. Threat to agricultural 
competitiveness  

¶ Agricultural sector 

¶ Municipality of SD 

¶ Province of Zeeland 

2. Threat to agriculture, but also 
nature values  

¶ Nature organisations 

¶ External experts group 

3. Flooding is a bigger challenge ¶ Agricultural sector 

¶ Waterboard 

4. Complex problem interlinked with 
other societal & global changes 

¶ Agriculture 

¶ Nature organisations 

¶ Municipality 

¶ Waterboard 

¶ Province of Zeeland 
 

 


















































































