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Abstract
Climate change has a substantial impact on vital resources particularly water environment due to
increased and erratic precipitation (Wang 2017; Turral, 2011; Keath & Brown, 2008). At the same
time, rapid urbanisation and city development is going on often regardless of the future risks that
may happen. Besides, most of these urban areas are facing the problem that they are located in
places which are vulnerable concerning the effect of climate change. Hence, it requires systemic
capacities to resist and adapt, focusing on an effective learning process that can be stimulated by
local adaptive governance and can somehow deal with all these challenges.
The concept of resilience emerged as a consequence of increasing pressure, uncertainty, and
external threats. It is complex to prepare to become resilient and it is different from being resilient
because many decisions have to be made in uncertainty. How the resilient city concept is
implemented, differs among planning cultures. In theory, many scientific contemporary articles
refer to socio-ecological resilience, but the practitioner often interprets the concept into
engineering resilience rather than socio-ecological resilience. Urban water management is an
intricate approach that employs strategies in planning to enhance liveability and resilience. The
Netherlands is one of the countries which have included and implemented the concept of
resilience in their policy. Rotterdam as one of the Dutch cities is becoming a pioneer in city water
resilience and this city has performed its effort to deal with water extreme events in various water
management issues such as implementing a water sensitive city.
This research attempts to see the possibility of an intertwined relationship between local adaptive
capacity, and a water sensitive city concept. Since Rotterdam is a delta city and it lies primarily
below sea level, the rising incidents of heavy flooding have led to a strong instigation of climate
adaptation and a new paradigm to change from risks into opportunities. An intertwined
relationship between local adaptive capacity and a water sensitive city approach is represented by
its ‘mean’ (a process to achieve a goal) and its ‘goal’ (an achieved objective from a process of
decision making and implementation). The results of this research show that there are three strong
indicators that are considered as important factors to achieve a city water resilience namely (1)
flexibility and forward-thinking in decision - making and governance; (2) public engagement,
participation and transparency; (3) leadership, a long-term vision, commitment. In the case of
Rotterdam, these strong indicators play roles as a mean and a goal and activate a connected green
and blue space. By activating this connected green and blue space in the city, it is expected to
create a city water resilience through multifunctional infrastructures that is supported by
knowledge and information, innovation and mobilisation of asset base and institutional
entitlements. Moreover, the strong indicators cannot achieve a goal without supports from ‘shared
ownership, management and responsibility’; and ‘community preparedness’.
In the end, the local government needs to work with the citizens, NGO’s and private sectors to
enhance the city’s flexibility, robustness and inclusivity as it has been mentioned in their city
vision. The integration of local adaptive capacity and a water sensitive city can be realised in an
urban planning strategy through awareness, communication, and networking that can link ‘means’
and ‘goals’ to achieve a city water resilience.
Keywords: local adaptive capacity, water sensitive city, climate adaptation and resilience.
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CHAPTER 1. INTRODUCTION
This report provides findings of a possible intertwined relationship between local adaptive
capacity and the concept of water sensitive city related to the case of Rotterdam, The Netherlands.
The first chapter will present the background of research (1.1) followed by the problem
description that is based on a scientific and societal problem identification (1.2). This part will
then lead to a preliminary research objective and research questions (1.3). The relevance of this
research to urban water planning and management discourse will also be explained (1.4). Lastly,
this chapter will be concluded by presenting the outline of this report (1.5).
1.1

Research Background
Regional climate simulations projects have shown that temperature is relatively increasing
while precipitation is declining in the future climate by the end of this century (Huang et al., 2017;
Stocker et al. 2013). These studies revealed that climate change has a substantial impact on vital
resources particularly to the water environment due to increased and erratic precipitation followed
by extreme floods and water scarcity (Wang 2017; Turral, 2011; Keath & Brown, 2008).
Uncertainty in conceiving the climate dynamics over the region resulting from the complexities
related to the moisture-topographic interactions, slope feedbacks, and land-use change and so on,
makes water resource planning more challenging (Dimri, 2019).
At the same time, urbanization is dramatically increasing at a much faster rate. The United
Nations has projected that the population living in urban areas will rise to 66-68% of the total
populations in 2050 (UN, 2014; ARUP, 2018). Most of these urban areas are located in places
which are vulnerable concerning the effect of climate change such as natural and human-made
disasters (Francesch-Huidobro, Dabrowski, Tai, Chan, & Stead, 2016). It is reported that previous
water management approaches have had an undesirable effect that setback current and even future
water sustainability (Giordano and Shah, 2014; Furlong, Carré, & Guerrero, 2017 Bichai, 2018).
Considering this issue, urban resilience is introduced as a concept that ensures the stability to
respond to environmental threats.
The resilient city concept emerged as a consequence of increasing pressure, uncertainty,
and external threats (Bilska, 2017; Johannessen, 2017). Resilience is generally defined as the
capacity of social-ecological systems to transform and adapt in order to respond to unexpected
events (Carpenter et al. 2012). It is a strategy to deal with uncertainty particularly relevant in the
anthropogenic environment. In 2013, the 100 Resilient Cities (100RC) was initiated by the
Rockefeller Foundation that is helping many cities and supporting the mission of improving wellbeing and humanity around the world (Spaans, 2017). Furthermore, 100 RC is engaged with many
projects in cities particularly related to water resilience. Water resilience became popular due to
the growing issues when many large cities are experiencing water stress, making inhabitants at
risk; climate change has made water scarcity getting worse in several river basins, and the future
global water consumption increased by more than 55% (Wang, 2017)
To build more water resilient cities, climate adaptation planning is often applied in response
to climate change. It is worth mentioning that climate adaptation can be able to turn a problem
into an opportunity and increase innovation. The research from Bilska (2017) showed that 11%
of urban projects are not only securing the city from climate change but taking advantage of
possible risks in urban areas. Some projects which have been implemented could bring both
financial benefits and innovative solution.
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Nevertheless, the current knowledge does not yet deal with the sustainability challenges by
way of research and policy. The assessment of adaptive capacity had been frequently undertaken
at the national level, with much focus on assets and capitals (Huitema et al., 2009). They require
systemic capacities to resist and adapt, focusing on an effective learning process that can be
stimulated by adaptive governance and deal with all these challenges, which are not only intricate,
but also interconnected (Spaans, 2017). Urban water management is an intricate approach that
employs strategies in planning to enhance liveability and resilience. As limitation mentioned with
adaptive capacity, a linear and centralized approach is observed. Water sensitive city is a
paradigm shift that offers a good example for social and technical sciences to overcome
increasingly complex global challenges with potential benefits to policy and practice by unifying
goals and frameworks (IWA, 2016; Gnadl, 2017; Bichai, 2018).
Urban water-related issues require a multidimensional framework and employing
approaches in urban planning and urban design, which are inexorably intertwined (Wong, 2009;
Palermo, 2014; Lee, 2015). The implications of climate change from a water resource perspective
proposes an integrated water infrastructure solution in which any storage and distribution system
should be incorporated within social and local institutional contexts (Bharati, 2014). Hence, the
research on water sensitivity reveals that adaptation in the local context seems to be crucial
(Fisher-Jeffes et al., 2014). The Netherlands is one of the countries which have included and
implemented the concept of resilience in policy (Lu & D. Stead, 2013). Since the beginning of
the twenty-first-century the Dutch water management has experienced a substantial shift at the
local, national, and the EU regional levels (Dutch National Government, 2009; European
Parliament and the Council, 2000, 2007).
1.2

Problem description
Understanding resilience and formulating useful policy responses to this theory within a
given spatial-cultural setting appears to be one of the significant pragmatic challenges that cities
now have to deal with, both from a governance and a substantive perspective. The complex issue
is that preparing to become resilient is different from being resilient because many decisions have
to be made in uncertainty (Spaans, 2017). In some cases, the operationalization and generalization
are discouraged when assessing resilience and adaptive capacity in one system. In a various policy
context, stakeholders usually look upon scales and borders in decision making in which they
usually make a mismatch with ecological boundaries (Cumming et al., 2006). For instances, in
the case of a watershed or groundwater basin, the social, cultural, and political boundaries that
affect these systems rarely align with the natural boundaries that can be a potential barrier for
placing adaptive capacity from a resilience perspective into practice (Engle, 2011; Eisenack and
Stecker 2012, Keskitalo 2013; Spaans, 2017).
How the resilient city concept is implemented, differs among planning cultures (Spaans,
2017). Another challenge emerged when cities with marginal experiences in tackling shocks, will
nurture resilience on their political agenda for a more extended period and support its momentum.
Moreover, the resilience evaluation of adaptive capacity in decision making seems complicated
due to slight inconsistency in its interpretation of creating resilience. Many scientific
contemporary works refer to socio-ecological resilience, but the practitioner often interprets the
concept into engineering resilience rather than socio-ecological resilience in practice (Engle
2011), whereas the social-ecological system influences the concept of adaptive capacity (IPCC,
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2007). There is a confusion to conceptualize adaptive capacity due to the mixed heritage and
broad application of this concept in which this diversity has eventually led to a barrier for further
development and application of adaptive capacity (Keskitalo 2013; Eisenack and Stecker 2012;
Hinkel 2011). Two conceptual issues are highlighted as the main impediment to develop adaptive
capacity and its implementation in policy and practice: (1) The lack of focus on the agency
dimension, and its need to indicate system condition and organize the ambient qualities to adapt;
(2) The role adaptive capacity uncertainty plays to generate a change of the system (Bettini, 2015).
In the Randstad area, for instance, resilience one has to deal with challenges such as climate
change, coastal or tidal flooding, infrastructure failure, lack of social cohesion, and shifting
macroeconomic trends. Since this area is located in the central-western part of the Netherlands
and it lies primarily below sea level, rising incidents of heavy flooding have led to strong
instigation of climate adaptation and a new paradigm on urban water storage in Dutch water
governance (Dai, 2018; Showstack, 2014). The big water challenges Dutch cities facing are
mostly related to surface water and stormwater. Although the government has proven its
commitment to promote climate adaptation and water resilience through many projects with
climate adaptation measures and the concept of water sensitive city, they are still experiencing
challenges in the execution of water planning and management. Many experiences in various
contexts have proved that planning mistakes show the tendency to proliferate and that generates
the difference between hopes, plans, and effective outcomes widely (Palermo, 2014). In the
context of water-related issues, there is a doubt to use a framework to assess the local adaptive
capacity within society in dealing with the impacts of climate change. Community’s ability
commonly relies on the level of economic resources and the flexibility of local institutions and
other factors influencing by them such as the willingness of a community to innovate in face of
the climate change (Jones, L., Ludi, E., & Levine, S., 2010).
1.3

Preliminary Research Objective and Questions

The purpose of the research is to investigate a possible intertwined relationship between
local adaptive capacity and the water-sensitive city concept in the context of urban planning at a
local level. The municipality is the local level of government that is expected to be self-resilient
to deal with any uncertainties and shocks due to climate change effects in terms of water
management. Urban communities are challenged to design for resilience in the face of the impacts
of climate change that are related to urban water management and the protection of water
environments (Wong, 2009). Hence, this study aims to provide knowledge of urban water
planning to enhance multiple benefits and endorse the resilience of the urban water cycle that is
highly valued by society and at which level, people can participate in water management.
Urban planning and urban design are inexorably intertwined in the real context (Palermo,
2014). This paper also intends to give a scientific contribution that embed local adaptive capacity
and the water sensitive city employing in urban planning at a local level to possibly overcome
impacts of climate change and to support a city to be more water resilient. A preliminary research
question is to what extent can local adaptive capacity and the water sensitive city concept be
intertwined in the context of urban planning at a local level to achieve a resilient city? This study
is based on a literature study from both local adaptive capacity and the water sensitive city concept
which focuses on their characteristics and indicators and interviews with stakeholders.
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1.4

The relevance of the Research

The relevance of this research is to provide knowledge related to the linkage between local
adaptive capacity and the water-sensitive city concept in the context of urban planning. Water is
vital for human living and influences the urban conditions (social, economy and environment).
Water governance is part of the urban planning issue nowadays. Therefore, this study will
contribute to a societal aspect that provides knowledge of water governance for cities in order to
strengthen institutional capacities in achieving a resilient city. Furthermore, the knowledge about
an intertwined relationship between local adaptive capacity and the water sensitive city concept
will scientifically aim to fulfil the knowledge gap between the urban water resilience and urban
planning discourse, particularly in the field of urban environmental management, and to present
a comprehensive interaction in the form of a conceptual framework to understand the linkage.
1.5

Structure of the Report

This report encompasses six chapters: introduction, theoretical framework, research design,
results, discussion, and conclusion. The description of a research problem that heads to the
preliminary research objective and questions is explained in the chapter of introduction. The
research objective brings out the concept that will be discussed elaborately in chapter theory. In
the chapter of the theoretical framework, a literature review on the two key concepts used in this
study, namely local adaptive capacity and the water sensitive city are studied with their indicators.
The selected indicators from both concepts are needed to build a conceptual framework for this
research. Furthermore, the way of research conducted is explained in chapter three. Chapter three
contains the research design from the methodology of the research, an approach, the strategy and
technical procedure which are used before collecting data in the fieldwork. Afterwards, data and
findings from fieldwork will be described in the chapter of the result. In chapter five, the
discussion of the results will be interpreted by the researcher in order to answer the research
questions followed by several other relevant discussions. The structure of sub-chapter will be
based on the research questions. In the end, the sixth chapter will conclude the prominent findings
of this study, several recommendations followed by a limitation and a reflection upon the
implementation of this study.
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CHAPTER 2. THEORETICAL FRAMEWORK
The theoretical framework basically provides an overview of the concept, idea, paradigm
and approach through a rational way of thinking that can be used to solve and answer the issues.
This chapter elaborates on the theories through literature studies to be used in the research,
particularly related to local adaptive capacity and water sensitive city. This chapter elaborately
provides the possibility of an intertwined relationship between the local adaptive capacity and a
water sensitive city concept that can be linked to a city water resilience approach in order to
improve a conceptual framework.

2.1.

Local Adaptive Capacity

Adaptive management is perceived as a learning-based process that involves basic features
of learning and adaptation (Williams, 2011). Adaptation is associated with the adjustment of
management using time-based learning. Learning enables us to gather new information that can
be used to contribute to management. A few consequences occur when learning and adaptation
are interactively applied. The knowledge of the used resource system needs to be enhanced, and
the improvements in management should be based on the new understandings (Williams, 2011).
In relation to water, adaptive water management aims to strengthen the adaptive capacity of water
management (Pahl-Wostl, 2007). Adaptive capacity itself is defined as the characteristic that is
inherent within an institution to empower social actors in the face of short and long climatic
events, and it is considered as the key concept to achieve resilient and transformative socialecological systems (Gupta 2011; Bettini, 2015).

Figure 1. Local Adaptive Capacity Framework (Jones, Ludi & Levine, 2010)
Scholars mentioned that governance and institutions are critical variables influencing
adaptive capacity (Jones et al., 2010). An empirical case of a change in urban water management
is systemically examined by employing an institutional dynamics lens (Bettini, 2015). The
adaptive capacity of an institution can be seen from the number of available resources and the
extent of characteristics of the institution that is capable of adapting climate change (Weststrate,
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2018). The more adaptive capacity a system shows the higher the possibility of the system to
become resilient to face climate stress (Walker et al., 2004). Moreover, adaptive capacity can also
be defined as the ability to incorporate different capacities within a system that can be able to
respond to economic, environmental, and social pressure, which eventually achieve resilience and
transformative adaptation (Bettini, 2015).
The local adaptive capacity framework consists of five characteristics: asset base;
institutions and entitlements; knowledge and information; innovation; flexible forward-thinking
decision-making. These are used to determine and influence the adaptive capacity at the local
level (Jones, Ludi & Levine, 2010). A vital element of this approach is enabling individuals,
communities, and societies to actively participate in the process of change (Pettengell, 2010).
Significantly, this is associated with alteration in behavior, as well as in resources and
technologies. Hence, it is necessary to analyze the adaptive capacity at the local level with
indicators and its implication (see Table 1).
Table 1. Local Adaptive Capacity Characteristics and Implications (Jones, Ludi & Levine, 2010)
Characteristics

Asset base

Institutions and
entitlements

Knowledge and
information

Innovation

Flexible forwardlooking decisionmaking and
governance

Local Adaptive Capacity
Implications
Assets include both tangible capitals: natural, physical, and financial, as well
as intangible ones: human and social (Prowse and Scott, 2008). The
relationship between asset and adaptive capacity is complex. The ability of a
system to deal with the impacts of climate change and broader pressures
depends significantly on the availability and access to appropriate resources
(Ospina and Heeks, 2010).
Having appropriate and well-developed social institutions makes it typically
better to respond to a changing environment than those with less effective
institutional arrangements (Jones, Ludi & Levine, 2010). The entitlements to
‘elements of adaptive capacity are socially distinguished by age, ethnicity,
class, religion, and gender’ (Adger et al., 2007). It is often regarded that
institutions to ensure equitable opportunities to access resources are likely to
promote adaptive capacity within a community.
The ability of the community to adapt to changing conditions relies heavily
on knowledge that can play a role in local empowerment and raising
awareness within a community. Relevant information is essential to prevent
maladaptive interventions (Ospina and Heeks, 2010).
Adaptive capacity is also related to a new practice and the ability to foster
innovation (Smith et al., 2003). Innovation enables a system to remain
dynamic and functioning in the face of changing shocks and trends. It is not
merely about high technology or infrastructural renewal, but innovation also
includes micro-level initiatives (Wongtschowski et al., 2009).
Flexible decision-making and governance enable the involvement of
information and knowledge about changing environmental, social, political
conditions that used to support the capacities of institutions together with
communities to cope with a range of shocks and trends (Jones, Ludi & Levine,
2010). Flexibility in planning aims to anticipate future uncertainties.
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2.2.

Water Sensitive City

The urban water system has been experiencing the transition from merely water supply to
water sensitive city over centuries. The study from Bichai (2018) revealed that climate change,
growing demand and urbanization, aged infrastructure, resource depletion, pollution, and
increased disruptive events contribute to pressure on the urban water system. Cities globally are
now facing the complicated challenge of formulating technological policy and institutional
organizations that are resilient to the climate change effects, population growth, and hydrological
changes, whilst establishing sustainable water management and protection of water environment
(Wong and Brown 2009). Therefore, it is necessary to shift the paradigm in water management
over time in the face of uncertainty.

Figure 2. Urban Water Management Transition Framework (Brown et al, 2007)
The idea of a Water Sensitive City has come up as an integrating vision of an urban water
management approach that not only fulfils a city’s water needs but also delivers a range of related
benefits to enhance liveability and resilience. This initiative was started in Australia as a response
to challenges in which transition is required. A shift to water sensitive communities provides an
opportunity to bind with a variety of resilience towards extremes of water (Brown, Keath, and
Wong, 2008). A Water Sensitive City is rooted in holistic management of the integrated water
cycle to protect and to enhance the health of receiving waterways, to reduce flood risk, and to
create public spaces that harvest, clean, and recycled water (Brown, 2016). Involving a holistic
understanding of the urban water system that covers biophysical, ecological, and social
dimensions is required to formulate a strategic plan to support a water sensitive transition
(Ferguson et al. 2013). The three well-accepted pillars to sustain the development and practice of
a Water Sensitive City (Wong, 2009) are: (i) access to a diversity of water sources underpinned
by a variety of centralized and decentralized infrastructure; (ii) provision of ecosystem services
for the built and natural environment; (iii) socio-political capital for sustainability and water
sensitive behaviors.
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To pursue urban resilience on the climate change effect, the transition process towards
water sensitive cities evolved in recent decades. This process of change depends not only upon
technical changes in the infrastructure of the water system but also heavily on institutional, sociopolitical adaptations (Wong & Brown, 2009). Urban water management from a perspective of
intergenerational equity and resilience to climate change is considered in the “water sensitive
city” (WSC) vision (Brown, Keath, & Wong, 2009) and therefore it is more than just a Water
Sensitive Urban Design (Ashley et al., 2013). Hence, a water sensitive city is one of the
manifestations from urban water transition that can be considered as an evolutionary adaptation.
The approach is focused on the question of ‘how’ to transform cities by reconnecting the most
considerable thinking and practice in urban water management, design, social, and institutional
systems (Brown and Wong, 2009).

Figure 3. Water Sensitive City Index (watersensitivecities.org.au, retrieved on October 2019)
Becoming a more water sensitive city requires stakeholder collaboration, cooperation,
and alignment. To make the coordination and alignment easier amongst stakeholders, The
Cooperative Research Centre for Water Sensitive Cities (CRCWSC) has developed the Water
Sensitive City Index as a benchmarking tool (see Figure 3). The index benchmarks the city’s
current performance against seven goals related to a water sensitive city. By using the Water
Sensitive City index, it is expected that stakeholders will be aware of their current water
conditions in the city. The index of WSC builds upon characteristics found in literature
comprising of relevance, timeliness, applicability for the end-user in mind, comparable, credible
and transparent. Input data for the index should consider sustainability indicators including
environmental, social and economic aspects, water-related indicators, urban design indicators,
vulnerability indicators, and governance indicators as well as the locally relevant information to
present an evidence base to rank each indicator (Lloyd et al., 2016).
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Table 2. Goals and Indicators for a Water Sensitive City (Brown et al., 2009)1
Increase
community
capital

Achieve equity of
essential services

Improve
productivity
and resource
efficiency

Promote
adaptive
infrastructure

Improve
ecological
health

Ensure
quality urban
space

Water literacy

Equitable access
to a secure and
safe water supply

Maximized
resource
recovery

Diversify selfsufficient fit for
purpose water
supply

Healthy and
biodiverse
habitat

Activating
connected
green-blue
space

Water is a key
element of city
planning and
design

Connection
with water

Equitable access
to safe and
reliable sanitation

Low GHG
emissions in
the water
sector

Multifunctional
water
infrastructure

Surface water
quality and
flows

Urban
elements
functioning
to mitigate
heat impacts

Cross-sector
institutional
arrangements and
processes

Shared
ownership,
management,
and
responsibility

Equitable access
to flood protection

Water-related
business
opportunities

Integration and
intelligent
control

Groundwater
quality and
replenishment

Vegetation
coverage

Public
engagement,
participation, and
transparency

Community
preparedness
and response
to extreme
events

Equitable and
affordable access
to the amenity
value of waterrelated assets

Low end-user
potable water
demand

Robust
infrastructure

Protect
existing areas
of high
ecological
value

Leadership, longterm vision, and
commitment

Indigenous
involvement
in water
planning

Benefits to
other sectors

Infrastructure
and ownership
at multiple
scales

Ensure good
water-sensitive
governance
Knowledge, skills
and organizational
capacity

Water resourcing
and funding to
deliver broad
societal value

Adequate
maintenance

Equitable
representation of
perspectives

A total of thirty-four corresponding indicators identified, help us depict a picture of a
water sensitive city and possible outcomes for a local area (See Table 2). Over the past few
decades, these indicators are used to assess the performance, to monitor the significant change
and to implement progress towards sustainability. Indicators are functional as to inform policy
interventions and providing insights towards effects, threatening conditions and assisting
mitigation strategy (Swanson, 2009; Dunn, 2011). By assessing these indicators using the scoring
method, for instance, gives the ability to show the city strength, area for improvement, and
determine actions and funding priorities (Lloyd et al., 2016). The water sensitive city concept has
been adopted by many water-stressed cities in both developed and developing countries (Brown,
2016). The water sensitive city framework frequently took developing countries as case studies.
Although water affordability issues are regarded as a non-significant problem in developed
countries (Martins, 2016), water can be challenging due to climate changing. The developed
country which is well-known in its struggle with water through the centuries and still today is the
Netherlands. Most cities in the Netherlands lay below sea level; that makes that water is highly
1

The bold-italic words refer to the selected indicators for this study
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considered in city planning and development. Dutch water policy is formulated and implemented
based on a river basin approach by considering a natural and geographical unit with administrative
boundaries (Water Plan 2016-2021). The national government is also embedding principles
namely comprehensive water management; preventing shifts; connecting space and water.
Through the assessment of adaptive capacity in the Dutch situation, Weststrate (2018) found that
the city size potentially influences the commitment between government and residents to work
on urban disaster management. Although the larger size of a municipality can provide a more
significant different amount of human resources to gain knowledge by variety and learning
capacity such as leadership, financial, knowledge, and human resources; collaborations with other
municipalities, stakeholders, water boards, and residents are still challenging. Involving residents
in related project teams seemed to be difficult (Weststrate, 2018) because the Dutch public is
increasingly oblivious to water (Water Plan 2016 - 2021). If residents can actually learn how to
anticipate and respond to extreme events for their risk preparedness, it would not generate serious
consequences. In fact, they can also provide actual information in the field through public
participatory planning.
From the 34 indicators of a Water Sensitive City in Table 2, eight indicators2 were
selected based on the consideration to the Dutch challenges as mentioned above, in which each
of them also appears to be highly relevant with the City Water Resilience Framework. The eight
indicators are summarized into five indicators. For instance, the researcher merged two indicators
that can be linked to each other and both indicators have the same characteristics. The merged
indicators are expected to make the data collection process more efficient and to simplify a
conceptual framework. These five indicators can be justified as follows.
1.
“Leadership, long-term vision, and commitment” and “Shared ownership,
management and responsibility”
Leadership influences policies and developments. Both local adaptive capacity and water
sensitive city consider “leadership” is one of the important aspects of implementation to
motivate and direct for others to follow (Gupta et al., 2010). Successful leadership can be
seen from the ability to invite multiple actors to collaborate and work together. It is crucial
to consider the long-term approach within institutional and policymaking to avoid
maladaptive interventions (Ayers and Huq, 2009). In addition to leadership, the ability to
respond to the effect of climate change can be supported as well by shared ownership and
management. The lack of access to capital and assets will limit the ability of the system,
particularly the governance system to deal with external shocks (Jones, 2010).
2.

“Public engagement, participation, and transparency” and “Community
preparedness and response to extreme events”.
Local adaptive capacity aims to enhance public participation in the process of change
(Pettengell, 2010). It is well accepted that Dutch society is familiar with water. Their
connection with water and their water literacy have been built since the last centuries (Van
Steen, 2004). In many suburban areas, for instance, many projects have been undertaken
by involving public participation. Public engagement aims to raise awareness of climate
adaptation within communities through social learning. Community learning is considered

2

These indicators of water sensitive city might probably change while collecting data in the fieldwork
when meeting and interviewing the related stakeholders.
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important for developing and supporting the capacity of different stakeholders, experts,
certain groups, and the public to manage their water environment effectively (Pahl-Wostl
et al.,2007a, b; Steyart and Jiggins, 2007).
3.

“Multi-functional water infrastructure” and “Benefits to other sectors”.
Randstad is one of the Dutch regions that sustain economic development in the Netherlands
(CBS, 2014). The crucial infrastructure such as a port and airport can give benefits to other
sectors. The extremes of water become a critical challenge for a city not only to the built
environment but also to economic development (Brown et al, 2007; Bettini, 2015). With
the lowland condition in the Netherlands, the water infrastructure should provide a multifunctional system that protects many aspects. Water infrastructure is expected to create
various functions of public space as climate adaptation. A water sensitive city aims to
maintain the natural water cycle in the urban area, which can be achieved by integrating
the water cycle management, including a water sensitive urban design (Hardy et al., 2005).

4.

Healthy and biodiverse habitat
Adaptive capacity in the natural system and social sciences has different traits:
incorporating a social and ecological adaptive capacity results in an adaptation decision
that will support conservation decision making (Petersen, 2018). In relation to biodiversity
conservation, the establishment of a wildlife corridor is one of the successful adaptation
actions. The protected natural network and its connectivity would increase an adaptive
capacity ecosystem, upland species and lowland species supported by communication,
collaboration, and cooperation (Conley and Moote 2003, Bergmann and Bliss 2004).

5.

Activating connected green-blue space
Connecting green and blue space is one of the concern projects in the Netherlands with the
aims to make cities more sustainable, resilient and climate-proof. It is well accepted that
green-blue infrastructure has an impact on mitigation and adaptation to a changing climate.
Managing the environment will be very complex due to the increased scarcity and high
competition to obtain natural resources such as water. To face these new challenges in
designing the environment, planners and natural resource managers will have to
consolidate land-use planning with blue-green bodies that are well suited for future climate
change. (Falkenmark and Rockstrӧm, 2006; Lawson et al., 2014; Preston and Jones, 2006;
Thorne et al., 2015; Whetton et al., 2002).
Leadership and Shared
Ownership Management

Public engagement,
participation and transparency
Multi-functional water
infrastructure and Benefits to
other sectors

Asset base

Water
Sensitive
City

Local
Adaptive
Capacity

Flexible & forward-thinking
decision making and
governance
Innovation
Knowledge and
information

Healthy and biodiverse habitat

Institutions and
entitlements

Activating connected
green and blue space

Figure 4. Selected Indicators of Framework
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In summary, it is interesting to note that local adaptive capacity is perceived as a process
or means compared to a water sensitive city, which is translated into goals and indicators.
Although both of them may be overlapping in terms of elements and were founded in different
countries (the local adaptive capacity in Africa and Water Sensitive Cities in Australia), both are
intended to achieve a social-ecological transformation. A water sensitive city approach may be
included in the political will, official documents, scientific papers, but the overall capacity to put
water sensitive city into practices were found to be insufficient (Fisher-Jeffes et al., 2014).
Meanwhile, the local adaptive capacity appears in three essential forms namely the ability to learn,
decide and the ability to act (Bettini, 2015).

2.3.

City Water Resilience
Climate change, societal - demographic change and economic change are considered
contributing to the critical risk on the provision of water service in urban areas due to changing
global precipitation (Howard and Bartram 2010, IPCC 2014; Gober, 2018). To respond to climate
change effects, the resilience term has been used to add value to the existing knowledge and help
to address the dynamic water transition, climate adaptation and several increasing risks in cities
(Johannessen, 2017). Assessing the resilience of urban water management is challenging because
an urban water system involves multiple actors at different scales such as households,
communities as users; institutions; water companies as providers, technologies and ecosystems
(Howe et al. 2011; Walker and Salt 2012).
The first step in developing a water resilience approach is defining resilience in a system.
A resilient system’s feature is the use of flexibility and diversification of functional dependencies
to retain and rapidly reinstate system functionalities (Ahern, 2011; Tyler, 2012). Meanwhile,
several experts criticised that resilience is something ambiguous because this concept has multiple
interpretations (Olsson et al. 2015). Scholars discerned the significant potential of resilience
which can be embedded in urban water management. To make an easy understanding and
operationalizing of the concept. Johannessen (2017) suggests to incorporate seven key principles
of resilience, and Leigh (2019) suggests to adopt the decentralised water system. The
decentralised urban water system aims at improving resilience in urban water management that
enables modularity in its services when one unit has to shut down, other units can still provide the
services (Marlow, 2013; Sapkota, 2015). Examples of decentralized processes include grey water
recycling, water reclamation, stormwater harvesting infrastructure in which they employ the
innovative integration which offers urban water system to be more ecological, robust, efficient
and adaptable (Leigh, 2019).
The components of the urban water system consist of six aspects namely human, social,
political, economic, physical and natural (ARUP, 2014). The successfulness of water resilience
in cities is supposed to be integrated and collaborated to respond to the need for specific resources
to resilience and deal with increasing water shocks and stresses. ARUP is an independent firm,
working globally and providing consulting service in the field of architecture, design, planning,
and project management. ARUP and some experts have initiated a global knowledge exchange
meeting in 2018 and introduced a City Water Resilience Approach (CWRA) which is defined as
the capacity of the system in urban areas to arouse these six aspects to adapt, learn and respond
to shocks and stresses. To develop a CWRA, ARUP collaborated with project partners such as

13

the Stockholm International Water Institute (SIWI), along with city partners in Amman, Cape
Town, Greater Miami and the Beaches, Mexico City, Kingston upon Hull, Greater Manchester,
Rotterdam and Thessaloniki, and with contributions from the 100 Resilient Cities and the
Organisation for Economic Co-operation and Development (OECD). Cities rarely have financial
plans to protect their assets from shocks and uncertain events, therefore, damage frequently causes
a financial interruption (ARUP, 2018). Therefore, within the document of a City Water Resilience
Approach, the experts were also taking financial aspects into account and started to notice the
importance of financial resilience. For instance, the United Kingdom has introduced corporate,
operational and financial resilience in their water companies’ duties (Ofwat, 2017). In addition,
efforts to build a model of potential water risk to economic and urban activity are now increasing.
The Nature Conservancy identified that the development of water funds became a fundamental
pace for improving the city water resilience. Hence, this approach not only aims at protecting
public health, social wellbeing, and natural environment but also minimising the economic
disruption towards shocks and stresses.

Figure 5. City Water Resilience Approach (ARUP, 2018)
Based on the meeting that was also in the COP 24 agenda and was supported by the
Rockefeller Foundation, ARUP and several experts have stipulated a City Water Resilience
Approach (CWRA) with four dimensions: (1) leadership and strategy; (2) planning and finance;
(3) infrastructure and ecosystem; (4) health and wellbeing (see Figure 5).
1. Leadership & Strategy
Leadership and strategy consist of four sub-elements such as empowered communities;
strategic vision; coordinated basin governance; effective regulation and accountability. In the
context of water governance, leadership is part of social capital driven by governance attributes
and is derived from both good governance and adaptive governance (Fraser and Kirbyshire, 2017;
ARUP, 2018; OECD, 2018). Maintaining strong and visionary leadership is one of the preferred
lists of attributes that can support governance in enhancing and managing resilience (Plummer et
al., 2014).
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A community role is key to resilience. Empowering communities aims at providing
sufficient knowledge to contribute to risk preparedness towards any water stress and shocks,
invite them to participate in risk reduction and enhance their better-planned response to water
extremes. Therefore, collaborating with community groups and key local partners can build their
awareness and ownership or sense of belonging (ARUP, 2018). To bring community groups and
stakeholders together across the system requires a strategy. In this dimension, the strategy refers
to regulation and long-term vision. The strategic vision is not only about socio-political but also
the financial aspect. In this case, investment is considered as one of contributing factors in
enhancing resilience because lack of financial support can be a barrier to effective governance of
water resources (Abell, R., et al, 2017). The next sub-element is coordinated basin governance; it
requires long-term collaboration and working together with multiple stakeholders to implement
meaningful action in cities and it requires a clear understanding of the roles and responsibilities
of the stakeholders (Olsson et al, 2014; Huitema et al, 2014; Dryzek and Pickering, 2017). The
resilience of urban water management should be seen from socioeconomic disturbance which is
related to political, or institutional and governance structures. The examples of this disturbance
are related to power dynamics, corruption, capacity gaps, increasing debt and financial burden
and disruptive maintenance cost. According to the study from Johannessen (2017), most
respondents (62%) from representatives of both development community and WASH (Water,
Sanitation and Hygiene) humanitarian organisations have discussed resilience merely from this
category while 23% from hazard disturbances and 15% from long-term disturbance which both
are caused by disruption of urban water service. Furthermore, effective regulation and
accountability are employed in leadership and strategy. Improving accountability entails what is
called as “accountability triangles” between users, service providers, and service authorities; that
is needed to counteract the negative effect of disruptive actors such as service providers, politician
and public users (Johannessen, 2017). It is strengthened with the United Nations principles that
advocate for accountability and transparency to imply good water governance. Hence, the steps,
activities and tools to build accountability are proposed in the updated version of CWRA.
2. Planning & Finance
This dimension consists of four aspects namely effective regulation and accountability;
adaptive and integrated planning; sustainable funding and finance; effective disaster response and
recovery. In relation to the water sector, ARUP (2018) noted basic political stability is needed to
decrease the failure of urban planning which can potentially become long-term pressure and the
consequences will increase vulnerability in cities. Many experts recommended an adaptive
management approach in water governance that refers inclusively to Integrated Water Resource
Management in dealing with risk and challenges (OECD, 2011; Akhmouch and Clavreul, 2016;
Ison and Wallis, 2017). Yet, the current adaptive management approach in Integrated Water
Resource Management apparently failed to emphasize resilience thinking and learning to deal
with change and uncertainties (Akamani, 2016). Hence, the global platform started to consider a
resilience approach as smart planning and management that gives a new dimension in water
governance to pursue sustainability in the complex socio-economic system (Moraci et al., 2018).
Demand for practical guidance on resilience in urban planning is now growing since the concept
of resilience itself has been growing dramatically over the years (Sellberg et al., 2018). The
example of Kristianstad Water Realm in Sweden represents that resilience management in
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planning involved bottom-up processes including public participation and deliberation (Lebel et
al., 2006; ARUP, 2018).
The City Water Resilience Framework considers not only water supply but also take a
holistic approach such as drainage and sewerage, governance, security and finance. ARUP has
reviewed the possibility of a financial shock that cities can face such as the cost of water and the
cost of borrowing. The lack of financial resources and human knowledge can deactivate the
factors of hazard resilience (Johannessen, 2017). Scholar also argued that financial issues such as
the lack of incentives for stakeholders, high transaction costs of involving multiple stakeholders
in the government process and lack of financial vehicles that impede major funding flows are
becoming barriers to effective water governance (Abell, R., et al, 2017). Hence, improving access
to credit and investments for infrastructure is one of the overarching priorities to enhance service
delivery (Damania, et al., 2017). To help municipalities to adapt and achieve resilience, the
national government is expected to provide not only administrative authority and autonomy but
also financial incentives and mechanisms for implementing post-recovery, reconstruction
activities, corporation and operationalization of water companies. Thereby, cities can also
consider their financial resilience as a part of their goal.
3. Infrastructure & Ecosystems
In the face of those risks to city water resilience, this dimension is employing effective
disaster response and recovery; effective asset management, protected natural environment;
equitable provision of essential services. Resilient infrastructure is not only robustness of physical
features towards water disasters and uncertainties, but also the role of a community in the
ownership, operation and maintenance of resilience interventions especially in flood protection
and green infrastructure. This dimension considers the age of infrastructure; green infrastructure;
flood resilience; and ecological health of water bodies. The National Infrastructure Advisory
Council (2009) defines the resilience of infrastructure refers to the ability of assets to reduce the
magnitude and duration of adverse events. Examples of adverse events in the form of
infrastructural stresses could be ageing infrastructure, failure of critical infrastructure, collapsing
buildings, poor housing, traffic congestion and watercourse transport & trade limited - reduced
flows, pollution, siltation (ARUP, 2018). Since cities are facing uncertain shocks and stresses,
water managers are expected to extend their understanding of the scale and definition of water
infrastructure. Water infrastructure including the entire river systems, watersheds, dams,
reservoirs and water supply is threatened by the risk of a destructive sewer system, flooding, sealevel rise and more intense storms that influence urban water resilience (Welsh Water, 2017).
All the frameworks rarely use both quantitative and qualitative indicators. Consequently,
some frameworks only focus on either measurable aspects (physical infrastructure and the
provision of infrastructure) or softer aspects (governance, health and wellbeing). In fact, the
combination of quantitative and qualitative measures in the City Water Resilience Framework
will actually result in a more holistic and effective assessment (ARUP, 2018). This dimension
includes the age of infrastructure; green infrastructure; flood resilience; and ecological health of
water bodies. It is worth mentioning that ageing infrastructure becomes one of the main drivers
affecting risk from natural hazards that can modify the exposure and vulnerability. Hence, smart
infrastructure was also introduced as part of active management of assets that is defined as the
ability of assets to perform the sophisticated image of the water network that can respond
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intelligently to changes in the environment, improve the efficiency of water delivery and inform
early warning systems prior to infrastructure failure (ARUP, 2018).
4. Health & Wellbeing
The concept of resilience is a new paradigm in the water sector. The term resilience was
commonly used in relation to flood and drought resilience (Ofwat, 2017). In order to achieve city
water resilience, it is important to understand the elements which were considered in defining the
concept. ARUP (2018) mentioned that city water resilience refers to the capacity of the urban
water system to respond and learn from shocks and stresses. Poor health and lack of sanitation
become major stresses that threat city water resilience; these are usually caused by potential urban
migration. The urban migration that is mostly called urbanisation, is assumed to result in reduced
water supply and sanitation during periods of droughts and therefore have an impact on health
(Damania, et al., 2017). Furthermore, improper management of industrial and municipal
wastewater can cause similar effects or even directly damage the health of individuals due to
contaminated substances. Thus, a City Water Resilience Framework aims to help cities to plan,
design, deliver and operate the capacity of an urban water system to improve the outcome for an
individual’s health and wellbeing.
2.4.

Conceptual Framework

Intertwining Local Adaptive Capacity and Water Sensitive City
Resilience requires an examination of the relationship between the complex adaptive
capacity, sustainability, and multiple socio-physical stresses. Adaptive capacity itself is
conceptualized by traditional frameworks that have focused extensively on assets and capitals as
indicators at both national and the local level (Brooks et al., 2005; Dulal et al., 2010). The
framework of local adaptive capacity is designed to look at the change in general and may be
applicable to respond to changing shocks in other contexts. These characteristics enable a system
that may largely overlap with those of a system that is resilient to broader external shocks and
trends (Jones Ludi, E., & Levine, S, 2010). This paper attempts to present the fundamental
features of intertwining local adaptive capacity and water sensitive city that can be linked to a
City Water Resilience Approach (see Figure 6).

Local Adaptive
Capacity

Water
Sensitive City

A City Water Resilience Approach
Figure 6. Conceptual Framework of Intertwining Local Adaptive Capacity and Water Sensitive
City to achieve a City Water Resilience
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Adaptive capacity is perceived as a process or means compared to water sensitive city
which is translated into goals and indicators. It is worth mentioning that the implementation of an
innovative water management approach thus requires significant structural changes. If the
structural changes tend to be slow, lock-in effects and barriers will potentially obstruct the change
(Pahl-Wostl, 2008). Therefore, the focus is not only on developing and analysing models for an
adaptive water management regime, but also on how to initiate processes of change to achieve
water resilience. It is indispensable to know where, how and when to incorporate flexibility to
achieve the water sensitive city objective. Intertwining local adaptive capacity and water sensitive
city is expected to strengthen institution to face climate change effects and to achieve water
resilience by answering these specific key questions:
1. Which elements are explaining the level of distinction of local adaptive capacity that can
support water resilience?
2. Which elements from a water sensitive city can be relevant to achieve water resilience?
3. To what extent do these concepts contribute to achieving water resilience?
4. In what ways can the elements of both local adaptive capacity and water sensitive city be
translated into urban planning strategies for a city water resilience?
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CHAPTER 3. RESEARCH DESIGN
This part is dedicated to answering the research questions based on a research design. This
chapter elaborates the research design used in this study based on a qualitative research design.
The qualitative research design is considered as the most flexible technique with accepted
methods and structures consisting of 8 types of qualitative research design options namely
narrative, phenomenology, grounded theory, action research, case study, ethnography, historical
research, and content analysis, that used to refer to the theoretical perspective designs (Mohajan,
2018; Astalin, 2013; Creswell, 2009; Hancock et al., 2009). This study only uses three types of
qualitative research design namely narrative, ethnography and case study. Data collection was
done by observations and interviews from a personal perspective toward a certain change and
development (narrative). Furthermore, this research needs to investigate the water realm and
makes the researcher need to explore the city as well (ethnography) in a Dutch city (case study).
3.1.

Research Methodology

In general, the qualitative research design is a systematic way of thinking to conduct
qualitative research that aims to explore the meanings and insights with holistic and narrative
development as well as a description to reveal the social and cultural phenomenon (Levitt et al.,
2017; Astalin, 2013; Strauss & Corbin, 2008). Moreover, the qualitative research design can
present complex textual descriptions and even information often related to human issues such as
their beliefs, emotions, behaviors, opinions and relationships of individuals (Mack, 2005). The
three types of qualitative research design that will be elaborated below.
Narrative
This method includes the analysis of the characteristics of the narrative text and the
interpretation of human relations in the context of social, history and culture. (Felton & Stickley,
2018; Hoshmand, 2005). Narrative research focuses on the consecutive disclosure of someone’s
story (Mohajan, 2018). The data collected in the narrative research can be done by observations,
diaries, letters, interviews, artefacts, and photographs (Lenberg et al., 2017). It is worth
mentioning that a narrative study reveals a change happening and developing from a personal
perspective that gives unique and context-based evaluation. In this research, I was also exploring
historical, cultural and social aspects within the Dutch situation on how the citizens perceive
water, the level of their water literacy and their knowledge related to water by using literature
study, articles and interviews.
Ethnography
Ethnography is the branch of anthropology that aims to provide the description about
people and culture with parameters including geographical – a particular region or country;
religious; tribal – a family construction or its types; shared experience; lifestyle – a manner to live
together (Astalin, 2013). The ethnographic studies require ubiquitous fieldwork by the researcher
in the current views. The data collection techniques in this method include both formal and
informal interviewing. Frequently, interviewing individuals on several moments and participant
observation are used for data collection. Due to this process, ethnography is extremely timeconsuming as it makes the researcher staying longer in the field and I had a very limited
implementation of this type of research because during my data collection, I was staying in
Rotterdam for a short moment to do interviews and observations.
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Case study
In this research, I am using the theory from a conceptual framework which will be tested
and implemented in a case study. It is well accepted that a case study method is time-consuming
and may be quite expensive because sometimes the researcher employs a single case or maybe
more cases within a bounded setting (Mills et al., 2010; Starman, 2013). Moreover, this method
requires complex data sources such as questionnaires, observations, interviews written accounts,
and audio-visual materials obtained from a single unit from a person, an organization and an
institution (Creswell, 2009). For this case, a Dutch city will be selected as a case study to help
answer the research questions. Thus, I will take and collect lesson learned for the research such
as adding new theoretical elements to the existing conceptual framework.
3.2.

Research Approach
The research approach is based on the research problem. The problem of the study is the
possibility of an intertwined relationship between local adaptive capacity and water-sensitive city
in a Dutch city. In this study, qualitative research is used to deeply explore the phenomenon in
order to gain knowledge. Furthermore, this study is using an inductive and deductive approach.
The deductive approach of this research based on the five-merged indicators of the Water
Sensitive City concept and all elements from Local Adaptive Capacity; all these have been
determined prior to field study and data collection. On the other hand, the inductive approach
aims at gaining knowledge and findings from the field study that can contribute to the earlier
applied theory. This study will use the result and findings to explain a possible intertwined
relationship between local adaptive capacity and the water sensitive city to test the conceptual
framework and improve current knowledge with the lesson learned from the case study area.
3.3.

Research Strategy (Choice and Time Horizon)
The study aims to investigate the possible intertwined relationship between local adaptive
capacity and water-sensitive city in a case study area. A certain city is chosen with the
consideration of three important elements: (1) a specific contemporary object, including event,
process, project or individuals; (2) the case study is bounded in time and activity; and (3) it also
enables the researcher to implement the various methods of collecting data. This research is
conducted with a cross-sectional time horizon, by using various methods at one moment in time,
not a time-series study.
It will be a single case study in the Netherlands with a two-unit analysis namely local
adaptive capacity and waters sensitive city. The Netherlands is a pioneer country in water
planning and management and one of its cities has been the best practice of water resilience that
other countries look up to (OECD, 2014; ARUP, 2016). The strategy of research encompasses
the selection of a case study based on the evolving issue and the relevance with the conceptual
framework. In this case, I derived several characteristics and criteria to determine a case study
city. As the main theme is resilience in the water sector, 100 RC (Resilient City) become the
starting point for the selection of the case study.
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3.3.1. The Selection of a Case Study Area
The high vulnerability of the Netherlands towards the effect of climate change becomes the
consideration to reformulate an action. In past centuries, The Netherlands has been struggling
against water because part of the land lies below sea level (Van Steen, 2004). To understand if
both approaches can be intertwined, one Dutch city is chosen as a case study. To select a case
study, several indicators are used and adapted from a literature study that are determined by the
author to represent the city’s strengths and weaknesses. The Randstad area is selected with the
consideration of being an important economic area in the Netherlands (Weststrate, 2018).
Moreover, the largest Dutch cities such as Amsterdam, Rotterdam, The Hague and Utrecht are
part of the Randstad conurbation. For this thesis, these cities are proposed as the candidates for a
case. The result of selection for a case study are presented in Table 3.
Table 3. The comparison of case study candidates
The characteristics of the
cities compared
Part of 100RC
Waterfront City
Population (October 2019)
Urban density (km2 per
person)
Urban function
Water-related projects based
on data from consultancy
firms and the local
government (approx. number)
Water area (from municipal
website, 2019)
Location of a main critical
infrastructure
Land subsidence (Weststrate,
2018)
Result

Amsterdam

Rotterdam

The Hague

Utrecht

No
Canal city
±862,965

Yes (since 2014)
Delta city
±644,618

Yes (since 2018)
Coastal city
±537,833

No
Canal city
± 352,866

High

High

Moderate

Moderate

Mixed-use
city

Mixed-use city

Administrative
city

Mixed-use
city

>50

>50

20-30

10-20

53.56 km2

116.99 km2

16.24 km2

4.88 km2

Airport

Port

-

-

High

High

Medium

Medium

Rotterdam

The characteristic components used to compare the cases are highlighted in Table 3. These
components are applied to evaluate the vulnerability of the cities to be impacted by water-related
issues, such as floods, sea-level rise, and fresh-water scarcity. Rotterdam is selected as a case
study. The city is part of 100 Resilient Cities that has a position as a national and international
pioneer in flood resilience and climate adaptation in general (McIntosh et al., 2015; Bilska, 2017;
Spaans, 2017; Dai, 2018; Weststrate, 2018; CBS, 2019). Rotterdam is surrounded by water and
has a suburban development, which makes this city already has to deal with extreme weather
periods. Since Rotterdam is a delta city, it is worth mentioning that delta cities are the most
exposed to the consequences of climate change, and this city has experienced incidents of
exceptionally heavy rainfall in the last decade (Bilska, 2017; Dai, 2018). According to the study,
Rotterdam is one of the urban areas in the Randstad, currently sinking. This city is built on weak
peat soil that makes Rotterdam is facing problems of land subsidence by 2 centimetres per year
(Kennislink, 2014; Weststrate, 2018). It is reported that climate change is likely to increase land
subsidence in urban areas (Deltares, 2013). The municipality of Rotterdam has performed its
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commitment to a successful adaptation supported by its resilience strategy. The resilient strategy
of Rotterdam is a remarkable example that can be adopted by many cities. This city has become
the model of a resilient city that deals with climate change by embedding the resilience of urban
areas to climate change (Bilska, 2017).
3.3.2. Case Orientation
After the case study area was selected, the following step was to investigate the resilient
strategy in Rotterdam and Rotterdam Water Sensitive City. The investigation aimed to give an
overview of urban water resilience and the operationalization of a water sensitive city approach
in Rotterdam and then to select the projects related to the themes. There were some selected
examples of a project that will be explained later according to the interviews with stakeholders
and document analysis. Currently, the Dutch government is massively generating the idea of water
storage to secure surface water and stormwater related to climate adaptation measures. Rotterdam
is one of the cities that has implemented related projects such as water squares and green roofs.
Green roofs implicitly do not relate to water, but it has a function to keep the water cycle in an
urban area with the natural-resembling system. This study will also elaborate on three projects:
ZOHO Neighbourhood, Water square Bethemplein and the Green roof of the DakAkker that are
currently becoming the pioneer of climate adaptation to embed water sensitive city and urban
resilience.
3.4.

Redefined Research Objective and Questions

The research objective is to investigate the possible intertwined relationship between local
adaptive capacity and water-sensitive city in the context of urban planning in Rotterdam. After
determining the case study followed by its projects, I started redefining the research objective and
research questions that has to include a conceptual framework in the context of Rotterdam as the
study area. Firstly, it was necessary to identify water sensitive city and local adaptive capacity in
accordance with the situation of Rotterdam. Based on the literature study, I choose all elements
from local adaptive capacity and eight indicators from water sensitive city that might be
intertwined. Thus, the sub-research questions can be redefined as follows.
General research question
What aspects do contribute to the intertwined relationship between local adaptive capacity
and the water sensitive city concept for the city of Rotterdam?
Specific research question
1. How are the five elements of local adaptive capacity implemented in Rotterdam to
promote water resilience?
2. What indicators and goals do the water sensitive city concept have in Rotterdam to
promote water resilience?
3. What aspects contribute to a intertwined relationship between local adaptive capacity
and water sensitive city?
4. How does the local adaptive capacity elements of Rotterdam intertwine with the goals
of a water sensitive city of Rotterdam in the context of urban planning?
5. What strategies can be applied to support urban water resilience?
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3.5.

Research Technique and Procedures

The study was conducted by using an inductive and deductive approach, and a case study
strategy with a cross-sectional horizon. The research techniques and procedures contained three
major components; the form of data collection; analysis; and interpretation evaluation
(Cresswell,2009).
3.5.1. Data Collection Methods
The data of the study was collected by a literature review, semi-structured interviews, and
an analysis of Dutch planning policy at both national and at the local level, of which most
documents are in the English version.
a. Literature Study
The literature study was used to focus on the main topic in order to answer the research
questions and to test my conceptual framework. Additionally, this also should ensure the terms
that I use are clear for the readers to avoid overlapping amongst concepts such as sustainability,
climate-resilient, climate adaptation, resilient city, water resilience, smart city and etc.
The data collection was done by using a literature study to collect some starting
information. The literature included local adaptive capacity and water-sensitive city in the context
of urban water. The literature study also aimed to explain the gap of understanding and to explore
the findings in order to support a possible intertwined relationship between local adaptive capacity
and water sensitive city.
b. Document Analysis
Document analysis was undertaken to collect information related to the policy of urban
water planning and management, water resilience policy and the water sensitive city agenda of
Rotterdam. Moreover, document analysis can help to explore findings and knowledge that can
test the conceptual framework. It is also important to find information about related projects. In
this study, I used some documents in English and Dutch. Since I am not a Dutch-speaking person,
I had to translate the Dutch document with Google translator and I also asked for a help from my
Dutch friends to check and confirm. Afterwards, I analysed the content related to the main topic.
c. Semi-structured interview
This study was supported by semi-structured interviews with stakeholders that could
answer the research questions and could help to determine a possible intertwined relationship
between local adaptive capacity and water sensitive city (see also Figure 7).
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Figure 7. The Selected Stakeholders for Semi-Structured Interviews
I selected the stakeholders based on the literature study and the recommendations of some
people such as academics and professionals (snowball sampling). For instance, I choose the three
waterboards (Schieland en Krimpenerwaard, Hollandse Delta, and Delfland) because they are all
water-related institutions that are managing the water system in Rotterdam. I also considered
100RC (100 Resilient City) Rotterdam as one of my respondents because the topic of this research
is related to urban resilience. In relation to the municipality, I obtained some names of respondents
by snowballing technique. The officials in the municipality gave me some names of civil servants
who are working in different departments. Moreover, I found a local NGO and some names of
private sectors from the municipality. I also had an opportunity to engage with the community in
a public participation meeting, and I also met communities in the neighbourhood or public space.
3.5.2. The Execution of Data Collection
This part elaborates how I experienced all kind of challenges during data collection through
literature study, document analysis and semi-structured interviews.
a. Literature Study
During the data collection, I was facing the confusion to use the term water resilience and
climate adaptation. Before writing the thesis report, I was collecting some journals and scientific
articles related to city water resilience, local adaptive capacity and water sensitive city as the main
topics, in which city water resilience is a fundamental idea for this research. Initially, I did not
have a problem with literature because I have a bunch of theories that I have already written and
reviewed in the chapter of the theoretical framework. Nevertheless, I realized that I needed to
focus more on city water resilience. Hence, I started to narrow down “urban resilience” into
“water resilience” since the main focus of the study is related to water aspects. In this case, I am
using the theory of a City Water Resilience Approach and its literature review provided by ARUP
as a basic knowledge to understand water resilience in cities. After finishing and completing the
theoretical framework, I continued to collect data for the coding process.
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Before starting the coding process, I needed to break down each indicator into specific subindicators because I would be using ATLAS.ti software. Since the coding process was done
deductively, I was also making a table of deductive codes that I explain in the next sub-chapter. I
used a literature study to provide me with sources for obtaining the deductive codes. The way I
formulated the table of deductive codes started from local adaptive capacity. I found sub-elements
for the five indicators respectively through literature study. Although the term of local adaptive
capacity is basically derived from African countries which most of them are developing countries,
I discern the possibility of local adaptive capacity can still make sense for a Dutch situation or
any country since all these elements are required to assess the capacity and level of adaptation in
an institution.
At the same time, I was also doing a literature study to find the sub-elements of selected
indicators for a water sensitive city concept. There was a slight change in the selection of
indicators compare to prior stages. Although some selected indicators were overlapping or had a
dual meaning, it does not matter for the data collection process. After finishing a list of subelements for each indicator based on the literature study, I began to do the coding process with
Atlas.ti. After gaining the information and knowledge from the literature study, I incorporated the
findings with the document analysis, to complete my analysis. In this research, literature studies
were done at the beginning, middle and at the end of the research.
b. Document Analysis
The policy document analysis encompassed national and local policy, which were mostly
documents in English. The policy documents were divided over a national and local level.
Analysis of National Water Plan 2016-2021 at a national level provided by the Water Authority
(Rijkswaterstaat) was the first attempt followed by other policy documents which were provided
by the municipality such as the National Climate Adaptation Strategy 2018-2019: Implementing
with ambition; National Climate Adaptation Strategy 2016: Adapting with ambition; Rotterdam
Urban Vision. Spatial Development Strategy 2030; Stadshavens Rotterdam STRUCTUURVISIE;
Rotterdam Adaptation Strategy (2013); Rotterdam Resilience Strategy (2016); some of them were
also provided by other parties such as 100 Resilient City and related Governmental Organizations.
Analysis of the Dutch policy document was preceded by a national document review then
narrowed down to the local level. However, document analysis became more challenging because
some of the substantial policy documents were written in Dutch such as Resilient Rotterdam and
local document policies that I obtained from Gemeente of Rotterdam. Hence, I translated the
document with the Google translate, and I asked my Dutch friend to confirm the meaning of the
sentences in that document. Besides the policy documents I mentioned above, I also analysed
some additional information I acquired from the official government such as waterboards.
c. Semi-structured interview
Furthermore, semi-structured interviews were used and referred to stakeholders or
organizations involved to support water sensitive city and local adaptive capacity. The semistructured interview was conducted with the Municipality of Rotterdam; three water boards:
Delfland; Hollandse Delta; Schieland en Krimpenerwaard, next to a NGO; the Private Sector: The
group of people with private initiatives or those who are owning the building or property; and
Community Groups.
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The interviews with the Municipality of Rotterdam have been undertaken with the manager
of water sensitive city, a water advisor and an urban designer who occupy the office within the
municipality building. The first interview was taken with someone who is working in the field of
water sensitive city of Rotterdam and initiate the water-related projects such as water square
Bethemplein and ZOHO Neighbourhood. The following days, an interview was done with a water
advisor in the Municipality of Rotterdam in the field of water construction and maintenance.
Lastly, I did an interview with a landscape architect who is working in the Department of Urban
Development of Rotterdam. I would say that the municipality workers are very open and
transparent on how they give me the information and data related to the projects that are related
to the main topic of the thesis. They were all very happy to help to contribute to my thesis. From
the interview with the municipality, I obtained some printed documents that will be supporting
my findings and result.
Rotterdam is unique because this city is managed by three waterboards namely Delfland,
Hollandse Delta and Schieland en Krimpenerwaard, each of them have different functions and
scope of works. I had a one-hour session for an interview with stakeholders from the waterboards
and they are usually very busy at work. Firstly, I did an interview with Hollandse Delta which is
located in South Rotterdam. During the interview, the interviewee offered me a car ride to see
their project around the region; we visited some parks and water bodies in the neighbourhood.
We were doing the interview in the car while we were strolling around. In the next week, I did an
interview with someone in Delfland which is located in Delft and I met the community manager
in the field of climate resilience. Furthermore, I also did an interview with someone from a NGO
(Non-Governmental Organization) namely Rotterdam Milleucentrum that actively promotes
climate adaptation and sustainability with their project of green roofs. The green roofs become
popular these days as climate adaptation and has the function of water circularity when the city
has limited space for water retention. Another NGO I would like to interview is the Dakpark
community group, but I did not get a reply or response from them. The possible way to encounter
them was by participating in their weekly or monthly events organized by the community.
Interviewing the community group or individuals were more challenging because
sometimes we could not meet up at the right time. The residents are working during weekdays
and come home in the evening while they are staying at home with family at the weekend. To get
their opinion towards this study, I visited a school near the neighbourhood where I stayed to meet
the mothers or adults who were waiting for their children. Sometimes I bumped into random
people who were passing the road near the water plaza, or I did an informal talk, not completely
an interview, with them in the public space. Apart from the above, I was also facing difficulties
in contacting the private sectors or companies in Rotterdam. Even though most consultants are
also working with the municipality, they were very busy at work at the end of the year or they
were travelling abroad for work.
3.5.3. Data Analysis Method and Execution
The way I executed data was using the process of data analysis that consisted of five phases
namely (1) organizing and preparing data; (2) reading through data as a whole; (3) coding the
data; (4) identifying themes, patterns and relationship (5) Summarizing the data (Cresswell, 2009;
Dudovskiy, 2016; Belotto, 2018). The first phase was preparing and organizing data. Preparing
data means gathering data and information I obtained after the interview session and then started
to organize it. In this phase, I was making a document transcript from the interviews and I was
summarizing the interview results into notes.
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The second phase was reading through the overall data. During the process of interview
transcription, I was reading and analyzing very clearly the whole information and data I obtained.
This phase aims to get a general understanding and overall meaning of the information from the
respondents at sense. The third phase was coding the data. The coding aims to process the raw
data and materials from interviews (Cresswell, 2009). The coding names were created based on
the conceptual framework. Since my data was the outcomes from several semi-structured
interviews with large segments of text and portion of information, the coding process seemed
effective and made me easier to address some of the challenges resulting from the open-ended
questions, as responses from participants (Campbell et al., 2013).
The coding process can be delivered in a deductive and inductive way, depending on the
study design. The deductive study design requires a researcher to create a coding list prior to the
process of analyzing data (see Table 4). On the one hand, if the study design is conducted
inductively, codes may change along with study progress. However, it is much easier to obtain
high reliability with code lists generated deductively rather than inductively (Catanzaro, 1988;
Bengtsson, 2016).
Table 4. The Deductive Codes
Codes

Asset bases

Flexible
forwardlooking
decisionmaking and
governance

The Elements of Local Adaptive Capacity
The definition used in this research
Sub-codes
 Tangible capitals such as natural,
physical and financial resource, datasets
An asset is economic resources, or it also can
(Harrison, 2006; Prowse and Scott,
be regarded as a store of value which is
2008; McDonald & Shemie, 2014;
possessed by the certain owner and it has
ARUP, 2018)
expected future benefits by holding the entity
 Intangible capitals such as human and
over a period of time (Harrison, 2006)
social (Mayunga, 2007; Prowse and
Scott, 2008)
 Taking a long-term approach (Ayers and
Huq, 2009)
 Informed decision-making, transparency
and prioritisation (Jones et al 2010)
Flexibility refers to the degree to which an

Collaborative and learning-based;
organization has a variety of managerial
participation, deliberation, equity and
capabilities to do something other than that
inclusiveness, accountability (Fraser and
which had been originally supposed, to respond
Kirbyshire, 2017; OECD, 2018;
to external environmental changes or changing
Plummer et al., 2014; Tai, 2015)
demand patterns (Matusik & Hill, 1998;
 Diversity of strategies, adding new
Johnson 2003; Roberts, 2009; Levi-Faur 2012).
information and knowledge regarding
Flexibility in governance enables the corporate
changing environmental, social and
governance framework to accommodate
political conditions (Nadkarni 2004;
diversity in practice amongst stakeholders and
Jones, 2010).
it allows societies to adjust governance patterns
to deal with a changing world (Craig, 2017;
 Improved accountability and
OECD, 2018)
responsiveness, building trust and
ensuring the stakeholders to learn.
(Fraser, 2017; Akhmouch and Clavreul,
2016).
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Innovation

Knowledge
and
information

Institutions
and
entitlements

Codes
Leadership,
long-term
vision, and
commitment;
Shared
ownership,
management,
and
responsibility

Innovation is an outcome of scientific work
that aims at improving development, efficiency,
the productivity of socio-economic activities in
which breaks the old rules to create a quality
leap which combined technology and market
perspectives (Frascati, 2004; Pedersen 2004;
Siauliai, 2013; Kogabayev, 2017). Innovation is
the way individuals analyse the best decision to
take benefits from the opportunities of changing
environment with their knowledge and
communication (Wongtschowski et al., 2009)

 Supporting new practices and
experimentation (Jones, 2010)
 Technology (Frascati, 2004; Pedersen,
2004; Kogabayev, 2017)
 An invented material (Siauliai, 2013)
 A system innovation (Geels, 2007)
 Improvement, a transition and the
significant changes in society
(Kogabayev, 2017; Geels, 2007)
 Micro-level initiatives as actions that are
taken spontaneously at the local level
(Wongtschowski et al., 2009)

The concepts of knowledge and information
are summarized by Kivumbi, 2011 AhenkorahMarfo, 2012) as follows:
 Knowledge is information that is usefully
modelled, investigated while information is
the communication of knowledge.
 Knowledge can be gained through the
availability of information.
 Knowledge verifies and explores patterns
within a given set of information and facts
while information deals with the way data
and facts are related.
 Knowledge does not need cognitive ability
and conversely, information need some
cognitive and analytical ability

 The ability to assess options and the
capacity to implement suitable
intervention (Jones, 2010)
 Expertise in climate and effective
communication (Nagy, 2003)
 Future forecasting and anticipation of
long-term change (Ahenkorah-Marfo,
2012)
 Facts and relevant information
(Kivumbi, 2011)
 As informal knowledge: an existing
local knowledge (local wisdom) &
exchange of information (Jones, 2010)
 Experience and learning such as water
literacy (Wang et al., 2009)

The institution is an organized pattern which
establishes the norms, rules, standards and
institutionalized setting to reduce uncertainty
 Taxation; Grants, Aid, and Subsidies
and manage predictable behaviour as to what is
 Restrictions and Monitoring
considered to be normal, what must be
 The institutional rules, regulations and
expected, which rights and duties are attached
behavioural norms; land tenure rules:
to which positions (Wijk, 2010)
claims to common property resource
Entitlements are related to status attainment to
(Dulal et al, 2010; Jones, 2010)
acquire benefits or preferential treatment; have
a correlation with duties in which if individuals
have entitlements, their duty is to secure them
(Sen, 2004; Nussbaum, 2017; Lange, 2019)
The Elements of a Water Sensitive City
The definition used in this research
Leadership is a process of social influence
which is something about articulating visions,
embodying values and creating the
environment, to motivate, inspire and maximize
efforts of members in a team to pursue the
targets based on parameters you set in order to
achieve goals and success (Matei and VazquezBurguete (2012; Zeitchik, 2012; Kruse, 2013)
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Sub-codes
 Empowered communities, strategic
vision, coordinated governance (ARUP,
2018)
 Intense, competitive, inspiring,
courageous, prepared, consistent,
enthusiastic, caring about individuals,

A long-term vision helps a leader to understand
the place of an institution within a wider
environment with a sense of direction to deal
with uncertainties as the vision is the focus
(Farrell, 2015).
Commitment refers to strong enforcement that
binds an individual in the course of relevant
action to one and more targets.
Commitment is defined as “a force that binds
an individual to a course of action of relevance
to one or more targets” (Meyer & Herscovitch,
2001, pp. 301).

Public
engagement,
participation,
and
transparency;
Community
preparedness
and response
to extreme
events.

Multifunctional
water
infrastructure
Benefits to
other sectors

Shared ownership management is often
mentioned as a mainstream tenure involving
housing associations, private developers, local
and central government, lenders, investors and
regulators, intended to provide equity and
greater flexibility to people in accessing the
affordable property and support their stability
(Sinn, 2014; Bright, A. and Hopkins, 2009)
Public participation consists of procedural
instruments which allow citizen and multiple
actors to involve in shaping policies and
decision-making processes. Public participation
is intended to make the decision-making
process become more efficient by incorporating
the greater inputs from the public (Irvin &
Stansbury, 2004; Howlett, 2011; Mitchell,
2011; Bobbio, 2019)
Preparedness is a part of the disaster
management process, including the efforts to
reduce disaster risks.

success-oriented, analytical, focused and
visionary (Newport and Harter, 2016).
 Honest, intelligent, decisive, organized,
compassionate, innovative, ambitious
(Pew research centre, 2015)
 Systematic thinker, open-minded,
inclusive, navigate complexity, think
long term, globally conscious,
interdisciplinary (Visser and Courtice,
2011)
 Integrity and transparency, monitoring
and evaluation (OECD, 2018).

 Assets or property
 Involvement of community (ARUP,
2018)
 Equity sharing arrangement
 Long-term management

 Deliberation and decentralization
 Openness
 Multi-actors’ arrangement (Steurer,
2011)
 Citizens involvement (Irvin and
Stansbury, 2004)
 Democracy and participatory process
associated with enhanced organizational
performance (Neshkova, 2012)

Community preparedness is the degree to
which individuals in which they live to become
more prepared and resilient toward any external
disturbances which are influenced by social
dynamics. (Mathbor, 2007; Marlyono, 2018;
Kim-Farley, 2019).

 Less fear of water shocks and stresses
 Response action or actual movement
(Light, 2005)
 Well coordination (Mathbor, 2007)
 Learning from experience (Marlyono,
2018)

Multifunctional infrastructure is the outputs
from the combination of multiple social,
economic and ecological functions which are
frequently designed to enhance educational
opportunities, improvement of the built
environment, runoff control and economic
capacity (Hansen, 2014; Kim, 2019)

 Stakeholder engagement
 Design features: permeable pavements,
bio-retention areas, grassed swales, curb
cuts, rain gardens and stormwater
harvesting
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Benefits to other sectors are the impact of the
effectiveness of cross-sector collaboration or
partnership especially with respect to achieve
specific goals within an organization and
society. Benefits can be in the form of creation
of value, profits, members, legitimacy,
exposure, and moral capital (Clarke and Fuller
2010; Seitanidi et al. 2010; Van Tulder et al.
2016)

Healthy and
biodiverse
habitat

Healthy habitat is the natural and built
environment in which organism lives provide
an ecosystem that promotes public health and
wellbeing (Barton, 2006)
Biodiverse habitat is the ecosystems that are
consisting of resources and conditions that
produce occupancy including survival and
reproduction by different kinds of organisms
that give benefits to wellbeing. (Pearson 2002;
Sandifer, 2015; Krausman & Morrison, 2016).

Blue space can be defined as the visible,
outdoor surface water which is still assumed
under green space (White et al., 2016; Grellier
et al., 2017; Haeffner et al., 2017).

Activating
connected
green-blue
space

Blue-Green Infrastructure is closely related to
green infrastructure which is an interconnected
network of blue space (waterways, wetlands,
wildlife habitats) and other natural areas;
greenways, parks, and other conservation lands;
productive farms, ranches, and forests; and
wilderness and other open spaces that support
species, that maintain natural ecological
processes, sustain air and water resources and
contribute to the health and quality of life for
communities and people (Mell, 2008).

 Public & private partnership (Clarke and
Fuller 2010; Clarke and MacDonald
2016)
 Effectiveness (Van Tulder)
 Value creation, profits, members,
legitimacy, exposure, and moral
capital (Seitanidi et al. 2010; Van
Tulder, 2016)
 Joint ventures and other economic
cooperation (Contractor and Lorange,
2002; Schuster, 2014)
 High quality of environment (Barton,
2006)
 Conservation resources and protected
area (Keith, Vardon, Stein, Stein, &
Lindenmayer, 2017)
 Tangible materials and resiliency
 Aesthetic, cultural, recreational,
socioeconomic and spiritual benefits
(Debarry, 2010)
 Smart and integrated public facility
(Haeffner et al., 2017)
 Blue space: water, canals, ponds, sewer,
drainage and etc, while green space such
as parks, tree lines, meadows (Gehrels,
2016)
 Actions with co-benefits (IPCC, 2014)
 Connectivity (Faggian and Sposito,
2009; Faggian et al., 2012)
 Water storage, regulators of the river
system, habitat for plants and animal
wildlife, a cleaning system of polluted
water, areas for the growth of wetland
crops, zones for the pursuit of suitable
recreational activities (Benedict and
McMahon, 2006; Kazmierczak and
Carter, 2010; Koomen et al., 2012; Mell,
2008)

Furthermore, I used software for coding that provided me with a cyclical and iterative
approach to data analysis that otherwise may be arduous to execute through word processing or
spreadsheet applications. ATLAS.ti is an inductive tool of coding which can express the
relationships between concepts, codes, and themes in different ways and these cannot be
frequently characterized in a hierarchical list. This software has a structure and functionality that
does promote a dynamic and emergent approach to qualitative research instead of promoting a
linear progression of tasks (Silver & Lewins, 2014).
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After completing the coding process of all transcriptions, I moved to the next stage of
analysis data. In this part, I identified themes, patterns, and relationships in the form of a content
analysis table to determine which codes were used for each indicator. (Belotto, 2018). In this part,
I used my analytical and critical thinking skills to generate findings by identifying common
themes, patterns and relationships in relation to codes that I had undertaken in the previous stage.
I used techniques such as finding words and phrase repetitions that were commonly most used by
respondents. I also used primary and secondary data comparisons methods to compare findings
that I gained from interviews or observations and findings from the literature review.
At the last stage, I summarized the data to link the research findings with the hypothesis
and the research objectives. During the analysis process, I actually began to answer the research
questions sequentially. This stage of the summarizing process also enabled me to write and build
up the further result in the chapter of discussion and conclusion. The steps how the research was
conducted from the beginning until the end, are presented in Figure 8.

Figure 8. Methodological Framework
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CHAPTER 4. RESULT
This chapter represents the result and analysis from the data collected based on document
analysis, interviews, and observations. In addition, this part consists of subsections that are related
to the main topic of water sensitive city and local adaptive capacity. Furthermore, the indicators
and elements from each approach are explained in a structured way based on the findings.
4.1

Urban Water Resilience in Rotterdam

In relation to the future of Rotterdam, city stakeholders, entrepreneurs and residents have
discussed the importance of urban resilience to respond to unexpected events in the complex
society and rapid development, and the unpredictable future which is more than ever before. The
future-proof of the city is, therefore, more and more crucial which requires that the concept of
adaptive capacity is able to cope with unexpected developments or events and can obtain profit
from them. A resilience strategy is considered as the basis for a movement to build in that adaptive
capacity (Langenberg, 2017 in Rotterdam Resilience Consultatieverslag). Langenberg mentioned
that the characteristics of adaptive capacity consist of not only flexibility and buffer capacity but
also about inclusiveness, self-reliance and cooperation, integration and a certain degree of
robustness. Rotterdam is strengthening its position internationally since there is a great interest to
copy the practice of water management in delta areas in Rotterdam, which is seen as an inspiring
example for other cities and can be beneficial for city and business.
When Rotterdam joined the 100 Resilient Cities network in 2013, the term of resilience
had little meaning for some experts. Three quarters of a year after the launch of the resilience
strategy, this concept had taken shape and content and intensive discussions were undertaken with
entrepreneurs, residents, educational institutions, social organizations and civil servants in
Rotterdam. Resilience can be translated, and this is now widely recognized as the property that a
future-proof Rotterdam need. With the resilience strategy, some experts give new meaning to the
future vision of the city. It is not all about being prepared to be a better city for major global
developments or sudden events, but experts think that it is better to step further by seeing these
radical changes as an opportunity to further strengthen the position of the city. Resilience revolves
around hardiness (being able to take a beating) - endurance - renewal (utilizing new
developments). Through the document of Rotterdam Resilience Consultatieverslag, some experts
want to embed this philosophy with the seven qualities of resilience in programs, projects and
plans of the city for the coming years. Seven substantive objectives which have also been
formulated based on the current known large-scale developments to become the focus because
these goals are crucial in the developments towards a resilient Rotterdam.
The Resilience strategy is intended to (a) strengthen a robust flood system, rainwater surge
and sea-level rise defences; (b) adapt the city space to incorporate its three function as sponge city
(water square, open green spaces and infiltration zone), protection (dykes and coastal protection)
and damage control such as water-resistant buildings, floating structures and evacuation routes;
(c) raise city resilience through integrated planning; d) promote the opportunities that climate
change brings, such as enhancing the quality of life, increasing biodiversity and improving the
economy,
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Professionals have noticed that the resilience strategy is a source of inspiration for
Rotterdam city-makers through the many responses that were collected in their consultation
round. They are proud to share this feedback publicly through the document of Rotterdam
Resilience Consultatieverslag which was published in 2017. What apparently appeals in this
resilient Rotterdam is the ambition, coherence, and attention to initiatives from the city. They
notice that it helps parties to formulate and achieve their vision, in which it gives new meaning to
their role in the city and it encourages them to come up with a new value in projects and initiatives
(Molenaar, 2017 in Rotterdam Resilience Consultatieverslag). It is clearly seen that resilience is
alive. Molenaar mentioned that the responses to the resilience strategy will inspire the public. The
conversation was certainly not ended with this. In fact, working on a resilient Rotterdam is now
giving information to the public and they are expected to help to determine the result. The
commitment of embedding resilience in a vision of the city is manifested through some examples
as given below.
 In the educational sector, the Rotterdam University of Applied Sciences is leading the way
by starting with the InnovationLab Resilient Rotterdam, resilience as a guiding concept for
education and innovation. The Master City Developer course at EUR has a resilience
module and the Open University sets up a Master Resilience.
 Housing corporations want to strengthen resilience in neighbourhoods by connecting the
physical and social tasks, for example through accessible green roofs.
 Within the municipality, questions are put forward to make resilience concrete in planning
and policy development, such as the development of the Rotterdam Central District and the
Inner-City Plan.
From the key informant’s responses, water resilience refers to use the land as a sponge.
(WB1, 2019). Rotterdam is a delta area which is temporarily wet and drylands. The Netherlands
is normally ‘created’ dry land that lies below the sea level. Every raindrop is transported as
quickly as possible to the river. There is a changing paradigm in water treatment particularly
rainwater management in the city. Experts started to collect clean rainwater instead of ‘get rid of
water as soon as possible. They think that it is effective to make use of natural absorption such as
the soil infiltration or surface ground as much as possible. In addition, a water sensitive expert
also mentioned that a water resilient city is perceived as robust, flexible, self-defence, self-sustain
to prepare accident, shocks, and stresses for a long-term period (WSR, 2019).
4.2

Local Adaptive Capacity of Rotterdam

Since Rotterdam is a member of 100 Resilient City, the principle of resilience is being
implemented within the institutional system. Nonetheless, the manifestation of adaptive capacity
at the local level for the case of Rotterdam is represented by their commitment to implement the
concept of climate adaptation. All interviewees mentioned that climate adaptation is becoming
their focus to be able to deal with climate change because the shocks, stresses and uncertain events
are not only coming from the water sector but these can also be coming from urban heat island,
CO2 or greenhouse gas emissions. The stakeholders and professionals define climate adaptation
as the process whereby society reduces its vulnerability to climate change by taking precautionary
measures to alter its behaviour and/or its physical structures that can deal with the effects of
climate change. Moreover, this society seeks for ways to profit from the opportunities provided
by a changing climate, for the benefit of all living things. Although the utterance of the term to
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define an effort in dealing with climate change seems different, this study provides the elaboration
on how local adaptive capacity has been implemented in the case of Rotterdam based on the five
distinguished elements, namely: asset base; flexible and forward-thinking in decision-making and
governance; innovation, knowledge and information; and institutions and entitlements.

4.2.1. Asset Base
All assets including infrastructure, personnel, and data are important to achieve the goal of
water resilience. The respondents of the interviews agreed that infrastructure (physical assets),
data, personnel and other non-physical assets should be well-combined. A human agency plays a
strong role in the transition process with a certain level of risk perception and risk awareness that
provides a specific capacity for action to apply measures and reorganize in response to other risks
(Johannessen 2017). Infrastructure is the most important but if there is no capable person to
maintain the environment then the infrastructure is useless and will be unsustainable. Water
Sensitive Rotterdam is the platform that can boost people’s energy, activities, motivation,
initiatives and new ideas in order to enhance the community capital, and all of them are assets
needed to achieve city water resilience. A representative from Water Sensitive City Rotterdam
stated that:
“Water sensitive city which means that we should energize, activate and initiate new ideas
where everybody can play and take part in it. So those indicators are the most important ones in
the first column because when you are doing that, you are automatically increasing the
community capital” (WSR)
The community capital refers to the resources within the community that can support a
positive change. In this case, the increasing human capital means that people are becoming more
aware of participating in water-sensitive Rotterdam and being sensitive towards climate change
issues. Some excellent and well-motivated students from the Expertise Centre of the Rotterdam
University of Applied Sciences are considered becoming an asset to develop a better city with
their ideas and creative solutions (PS). For years, people commonly defined an asset as the
physical assets and they highly depend on physical infrastructure without knowing that their level
of awareness, skills and knowledge can also be the assets that contribute to climate adaptation.
Persons are also an asset base in the local government with certain expertise to support the city
project development. A Water Sensitive Rotterdam is one of the city projects that employ the civil
servants from the municipality and some experts from private sectors (consultancy firms) and
waterboards to collaborate and work together. Water Sensitive Rotterdam is such a program that
was established in response to climate change. A Water Sensitive Rotterdam is under the
management of the Department of Water within the municipality of Rotterdam which has eighty
people with multiple backgrounds from the water engineers, infrastructure engineers and other
professionals.
“If you talk about the skills in a water-sensitive way is not solely about water engineer
because we can easily hire them but for this water sensitive city, we need people who are able to
make the connection with other parties, communication (soft skills), taking responsibility, and
showing the leadership” (WSR)
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It is easy for the municipality to hire technical workers who are competent in their field but
they are now calling for personnel with competence in leadership, communication skills, and
negotiation. Having those skills will be beneficial for the city to both improve internally and build
the network externally. For instances, the head and members of 100 Resilient City whose skills
in communication enable them to have the privileged right to contact with other professional
groups worldwide and even the European Union. A global meeting becomes a monthly agenda in
100 Resilient City where they can discuss, report the progress of the city projects, and transfer
knowledge as well as exchange ideas that will result in improvement. Moreover, a representative
of 100 Resilient City agrees that this can be helpful for the city to get funding from this valuable
networking. Moreover, the commissioner will upscale the funding if everything that is working
in Rotterdam can be beneficial to the local, national or even European level (RC).
As it has been mentioned above, the high-skill endowment leads to a more attractive
investment climate for Rotterdam. The financial resources are considered important to support
local adaptation in Rotterdam. Officials discern that budget influences the long term vision (MR).
Every department has its own budget. They obtain funding from city taxes that makes them
become more accountable to manage city tax as well and show their best performance for the
citizen of Rotterdam. Sometimes they receive a subsidy from the European Union and
investments from external donors. Within the municipality, the Department of City Development
has always enough budget for the development and maintenance of urban infrastructure. Even the
Department usually contributes more to the built-areas and play a significant role to gain
alternative financial support such as water compensation. The water compensation is a scheme of
public funding that is made between the municipality and a housing corporation or developer to
pay for environmental and resources costs in the city. In its implementation, a housing corporation
or developer disbursed their fund in the form of waterbodies construction such as canals, basins
and other waterways because they build homes or offices on the green vacant land that can result
in a land conversion or the lack of open space (MR).
Besides human and financial resources, data is important for achieving the purpose of
climate adaptation. Data helps some institutions to communicate the crucial issues that support
climate adaptation in terms of implementing green-blue measures (WB2). Data is developed and
used to support the decision making and the solutions with the topic of climate adaptation that
deal with urban heat island, precipitation, water levels and stuff.
“Data is also more communication to get prioritize our approach and to identify the most
difficult spots and where we focus on. As well as our assets itself, we are investing our assets for
years and years, we are creating more space in our water system, digging deeper and broader,
as well as collaboration with few agriculture farmers we have in our region” (WB3)
The organization is sharing data with cross-sectoral institutions because they need data
from a certain area, all kind technical data, spatial data and social-cultural data. Data can be
applied as measures in climate adaptation and it is organised with a personal approach. The
personal approach here means that data is modified and prepared locally for the Rotterdam
situation. For a long time, Rotterdam was depending on the national data which is provided by
Koninklijk Nederlands Meteorologisch Instituut in terms of precipitation, rainfall and other
climate change forecasts.
“We have data such as measures and we add the personal approach to that, we also have
an asset management system in Rotterdam, and I think that is also the key asset. I would say that
we need both infrastructure and human resources” (WSR)
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Rotterdam has an asset management system which is dynamic and improving. There was
a transition from a conventional to a comprehensive asset management system five years ago.
The city of Rotterdam had a strategic asset management plan that was just looking at the
conventional components in terms of finances and costs, a life cycle but the city is now changing
by also looking at the added values such as sustainability, attractiveness and resilience. Within
the asset management plan, the water sensitive idea is successfully combined with the
conventional asset management system (MR). Although it is not optimal in a financial way (more
expensive than normal cost), it has added values and the municipality can still undertake this asset
management system. It can be inferred that the new strategic asset management system is not only
about financial aspects but also about the added values.
Physical infrastructure is regarded as extremely important for some institutions. Based on
the Stadsvisie Rotterdam Ruimtelijke Ontwikkelingsstrategie 2030, water is an essential part of
the city environment. The water is inevitable in Rotterdam, the recreational function of the city
centre has been further improved by digging open historical water routes. Water features, rivers
and canals give the city an attractive and spatial appearance. The orange veins also serve as water
network and the dots represent water storage as Figure 9. The widespread development of water
bodies implies that Rotterdam uses public space and water as an accelerator for their intended
spatial developments.

Figure 9. Wateropgave Rotterdam 2050 (Source: Adapted from Stadsvisie Rotterdam
Ruimtelijke Ontwikkelingsstrategie)

38

Nevertheless, it is reported that further urban development and climate change are causing
a serious shortage of water storage capacity in the inner dyke area of Rotterdam (Stadsvisie
Rotterdam 2030). The government mentions that the lack of water storage capacity will be
prejudicial because the storage cannot perfectly retain upcoming flooding, and the recurring
flooding impedes the desired development of residential areas. The water boards have calculated
that around 600,000 m3 of extra water storage is currently needed in Rotterdam and it will increase
even further to around 800,000 m3 in 2050. The Waterboard is a Dutch Water Authority in which
they work on water safety, water quality and water quantity. They are taking over water
infrastructure because their field of work is mostly about flood protection, dyke management and
restoration of water bodies in different regions. The responsibility of each of the three water
boards will be explained in the next subsection.
“We have been investing in the bigger pump etc for the last couple of ten or twenty years.
But all of those solutions like implementing the massive upgrades more less towards assets have
been maximum less, especially in an urban area where the land is limited, those kinds of measures
are working out anymore” (WB3).
Due to the scarcity of land, the waterboard applied the strategy for the network platform
approach to implementing all the green-blue measures on land because the waterboard would be
optimizing asset management (WB3). For instance, the waterboard obtained better data on
precipitation as well as the water level in the capacity of waterboard’s pumps and their other
assets. All system is being digitalized to work regardless of signals from a weather forecast. The
waterboard is optimizing its asset management and still creating more accurate data on that. They
already lowered the water level in their assets in a water system in order to be a buffer during the
rainfall. Yet in the end, it would not be sufficient to keep dry feet because they still need measures
on the land, homes, backyard, and public domain. Hence, to achieve the goal of integrated asset
management, collaboration and working together with stakeholders within the urban area is
crucial.
Besides the waterboards, the Department of Water in the municipality of Rotterdam is
working on the water infrastructure, ensuring and controlling any water pipeline networks such
as wastewater, drinking water and stormwater in the city. The official in the municipality said that
these pipes have reached the end of their designated lifespans and require signiﬁcant
refurbishment. Even if these systems were still in good working order, they would require
upgrades to meet contemporary environmental standards for drinking water and wastewater
treatments. The municipality ensures the infrastructure is robust enough to support the sewer
system for tens or forty years later, that is shown by their program of replacing underground pipe
or tunnel system periodically and it is part of their effort to prevent an infrastructural breakdown.
“Every 60 years, the municipality reconstructed the old-damaged pipes, and they already
changed the combined sewer system into separated sewers to avoid water contamination by
wastewater and increase the water quality in water bodies so the output will be clean.
Furthermore, the engineers ensure that the stormwater does not enter the pipes, but we retained
the water in the unpaved area as an infiltration system” (MR).
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The municipality also ensures the stability of the groundwater level in the city. Most of the
old buildings in the Netherlands are sustained by thick wooden pile foundation placed in the
bottom of the water. If the groundwater is lower than the building foundation, the wooden pole
will be brittle, and it does not sustain the building for a long period. The old sewer pipes
commonly cause the groundwater level to become lower. Ideally, the groundwater level is 1 meter
below the surface. The wooden pole will be robust in the water rather than remaining dry in the
soil layer without water (see also Figure 10).

Figure 10. The Illustration of Pile Foundation for Dutch Buildings (Source: Hans Rietdijk,
Amsterdam, and February 2017)
In addition to the water system, the Department of Water has been planting trees into the
paved area in neighbourhoods and commercial districts in order to absorb the stormwater and they
made it as green as possible, to reduce runoff and urban heat effect. If it was not possible to retain
the water due to the overburdensome, stormwater will be overwhelming. The next stage which
would be done called a storage system. The water storage was translated into a water plaza, an
infiltration field, or an underground garage (located within the museum park). The storage aims
to store the overflow water temporarily during the raining season. When the rain is over, the water
was sent through the sewer system and it would be pumped up in the pumping station. This work
is part of climate adaptation that has been implemented in the ZOHO Neighborhood.

Figure 11. ZOHO Neighbourhood in Rotterdam (Urbanisten.nl, retrieved on September 2019)
Another prominent asset that Rotterdam has developed to support climate adaptation effort
is the ZOHO neighbourhood (see also Figure 11). This neighbourhood is a pilot project for the
implementation of the Rotterdam adaptation strategy which is located in the city centre. ZOHO
neighbourhood is prepared as a climate-proof program for future Rotterdam. The private sector
noticed that besides public facilities, housing is a basic necessity where education and learning
comes from. It is essential to provide good and affordable housing with knowledge of climate
adaptation.
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It is worth to note that both infrastructure and human resources are needed because those
assets are important to support each other for the city of Rotterdam. The stakeholders remarked
that physical infrastructure is somewhat important, and they tend to shift the mindset to nonphysical aspects such as soft skills of the human being. The awareness of the people is a crucial
asset, but the city needs the infrastructure that can support people on what people can do on
climate adaptation. The characteristics of asset base are presented in Table 5.
Table 5. Challenge and Opportunities of Asset Base
Assets
Tangible capitals:

Challenges

Opportunities

 Climate risks: the changing
precipitation and urban disaster:
floods and sea-level rise
 The conversion of conservation land
(green space into a built area)

 Natural dunes and dykes help to
preserve the city from flooding
 Maximise a buffer zone (inlaag)
 Developing a dyke for connected
green and blue infrastructure

 The lack of budget
 The high cost of development
 The complicated procedure to obtain
the permit for development
 The lack of expertise in engineering

 Developing multifunctional
infrastructure
 Cooperation and collaboration and
enhancing the public-private
partnership
 Allow for flood or risk protection

 The lack of budget
 The high cost of development
 National economic crisis
 European Union policy which can
influence a governmental budge and
can reduce subsidies

 The sharing budget within the local
government
 New investment from external
donors
 Creating financial resilience

 The lack of data and information in
the real conditions due to the limited
technology
 The obsolete tools or there is no local
rainfall station to capture data
accurately.
 The lack of knowledge and expert in
GIS (Geographical Information
System)
 The lack of budget and knowledge

 Sharing data with the cross-sectoral
institutions
 The development of local rainfall
station to inform data accurately
from the specific region.
 The establishment of an integrated
e-mapping about climate adaptation
 The development of a high-tech
application to inform climate risks
to the citizens

human

 The lack of knowledge, information
and awareness
 The lack of public participation
 The lack of expertise

 Enhancing social initiatives in
climate adaptation (public
participation)
 Increasing community projects
 The optimized maintenance system

social

 Social norms and the very strict local
wisdom which can impede the
program implementation

 Social norms help to preserve and
protect the city from the changing
climate

natural resource

physical

financial resource

datasets

Intangible capitals:
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4.2.2. Flexible and forward-thinking decision-making and governance
The municipality mentioned that flexibility is a new system in governance transition.
Governance systems should be able to learn, adapt, and transform across sectors and levels and
to create resilience in the urban system (Hassink, 2010). In the real context, the practice of flexible
governance is shown by the ability of the local government3 to collaborate with different
stakeholders because flexibility in decision-making and governance is also about building trust
amongst stakeholders (Fraser, 2017; Akhmouch and Clavreul, 2016). For instance, coordination
in a cross-sectoral meeting with all departments within the municipality to present and discuss a
project which would be undertaken together in a multidisciplinary way. In another case,
collaboration and meeting discussion in the last couple of years when involving the housing
cooperation which is part of the city ecosystem to aim at helping them to take adaptive measures
for their properties. The local government found it is interesting in that way to keep in touch
together, implement or intertwine their program and stakeholder’s way of working for climate
adaptation.
“We do a lot of communication with waterboards because we deal with surface water and
we are working together on climate adaptation together, so it is a really close combination. We
have three different waterboards in Rotterdam and they have different responsibilities, the
waterboards focus on flood protection (dykes), water quality (wastewater flow) but that is okay,
and we have a good connection since a long time ago until now” (WSR).
The Department of Water mentioned that they have a schedule for meeting every two
weeks with the city service level and every three months for management level and then once or
twice a year with a level of directors or even councils. They have a lot of interactions with those
stakeholders because they are working on the same projects in multidiscipline areas. Likewise,
the local government in Rotterdam stipulated the meeting and coordination with cross-sectoral
institutional stakeholders to be undertaken twice a year (The municipality, waterboards, a housing
cooperation, water companies, and sewage system co-workers). The meeting is about the
introduction of new programmes with other stakeholders in the city of Rotterdam. It is interesting
to note that within a flexible governance, organizations, communities and other parties are not
bureaucratic, but everybody is equal in the way of thinking, whatever they do within climate
adaptation (MR).
“I would say that mostly the municipality invites the waterboards to join their programme
had gone to the annual meeting. The waterboard was actually just following their project. We
keep in touch and work together particularly in wastewater management. We also have
communication in certain development for example, when there was a change in the area, the
municipality would contact and inform us, and they need the licence from the waterboard. We are
sharing our projects and we can look at how we can go together. We are discussing and talking
about Rotterdam Wareword, the stage after Water plan. So, after waterplan I and waterplan II
were facing the crisis and then we finally start with the Rotterdam Wareword (during the crisis
that containing more problems). The Waterplan is about dealing with only water problems, while
Rotterdam Wareword is about total climate adaptation including heat, drought, and etc. So, I
would say that the meeting depends on the projects we have” (WB1)
3

The local government consist of all stakeholders in the governmental institutions in the city of Rotterdam such as
waterboards, the municipality, and other local departments.
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Initially, the municipality of Rotterdam was planning to reduce CO2 emission in the city,
but they were not only thinking about the emission reduction but also started to think about
learning to adapt and respond to climate change and then they made an adaptive programme after
that. Therefore, the municipality was not just doing the preventive actions, but they were also
aware of any possible risks, which risk can be accepted, and which risk cannot be solved (MR).
The municipality can be identified as a controlling-power authority who wants to connect
with other organizations because sometimes some engineers are narrow-minded, and they
neglected other parts that made the project still would not work. In order to achieve the goals, the
local government is looking for integrated broad-minded people because the stakeholders are
supposed to be flexible in this changing era. Nevertheless, the flexibility in the governmental
institutions can be hardly undertaken because the stakeholders get used to implementing the slow
thinking, and their working is often influenced by the old method such as a top-down approach.
Within the municipality for instance, when workers were meeting together to discuss the
importance of awareness and flexibility in decision making and governance, after went back to
their office, they neglected it and it is normally happening in every government office worldwide.
Hence, the municipality is seriously aiming to change that way of working and thinking by
making the system more integrated, but it takes time to change it into something applicable.
Flexibility can also be translated as the way local government accommodates some
alternatives and people’s voices, to improve diversity, and to be open with a transition in this
global era. The voice of communities is needed because they frequently experience the changing
situation in the field. The communities have to participate, talk and think to make climate
adaptation into reality. The local government expects that the citizens participate in monitoring
programs and implementing climate adaptation measures together with some organizations. Most
of the Rotterdammers insist on safety and the development of a green environment in their
surrounding neighbourhood (WSR). The citizens conceive climate adaptation as something that
is related to a green environment, but safety is also the crucial aspect in their living. Thereby, the
government can gain some inputs and ideas to make the city more safe, green and attractive by
adding the beauty of the place.
“For the case of Rotterdam, we try to more integrate things to work on climate adaptation
and create a social cohesion at the same time to really make the connection with other challenges
of the city” (RC)
The local government often attempts to improve social cohesion with the help of urban
design in the neighbourhood to enable inhabitants to meet and interact with each other. Besides,
stakeholders think that urban design can be a medium to educate people in order to be aware of
climate adaptation. The municipality finds the solution and design of climate adaptation through
literature study, analysis and lesson learned from other cases. The municipality added that the
projects they had in Rotterdam were mostly implemented by the way of learning by doing. For
instance, the local government build the water plaza in the city centre where people will notice
that it is multifunctional as water retention, leisure park, sports area, and they can benefit from
this water plaza. Therewith, people learn and adopt new knowledge from the water plaza (MR)
Furthermore, planning is inevitable in decision making and governance. For the short and
midterm period, the local government has been working in their own sector. For instance, only
looking at the sewer system in the neighbourhood or the water system for the housing. There is a
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possibility to exchange the program within those stakeholders (the waterboards, municipality, and
housing cooperation) for the short term (5 – 10 years). Therewith, the stakeholders can find an
ideal combination in terms of maintenance and funding that is supposed to be there and maybe
the local government can find a way to execute the projects together.
The government of Rotterdam is always looking for ways to improve this city through
the climate adaptation program and they need to work together with spatial planners, urban
designers, architects, even artists and that sort of people, but also the social and economic part
because the government is trying to improve the place for the people living there. Some
professionals or experts are expected to embed the concept of climate adaptation in their projects,
programs and policies; and also, to add the principles of resilience in the way of working within
their institution. The stakeholders are expected to show their leadership and take responsibility
whenever the system urgently needs help and management. The establishment of the watersensitive movement, the stakeholders are expected to provide the solution, think broad and wisely.
Water sensitive Rotterdam is a part of climate adaptation strategy to deal with water issues and it
is a kind of smart thinking, interaction, connecting that is related to participatory planning.
Nevertheless, the Water sensitive Rotterdam is based on the Dutch situation and it also does not
merely depend on a Water Sensitive City framework which is established in Australia.
“We were trying to organize Water Sensitive Rotterdam in an organic way not very
scientific, and also we did not make any goals or whatever but more we are trying to connect with
organizations working in the city of Rotterdam on all different kind of topics also grows for water
sensitive city for instance” (WSR).
The actors who are working on the Water Sensitive City consist of civil servants and
private sectors. They tend to be more flexible and do not use the thirty-four indicators or measures
which were written by Brown et al., (2009). They realize that Rotterdam has many regions with
different characteristics. Some areas are prone to extreme rainfall, drought or land subsidence or
heat but these are never the same and are different in time and place. Also, the people who are
living there are having a different background and completely diverse. The municipality and
waterboard (WB2) illustrated the term of flexibility as something that is supposed to be the same,
everyone should have the same access to a nice environment, and everybody is equal. Although
people are not the same and places have different conditions, it would not be a problem. The
combination of people and the physical aspects as well as putting added values such as diversity
in Rotterdam becomes the consideration in taking measures. Every project is specific to a certain
area, rather than formulating a general solution for the whole of Rotterdam. In a concrete way,
promoting adaptive infrastructure is pretty necessary because the city of Rotterdam is surrounded
by rivers, lowland and certainly improving the ecological health.
The Water Sensitive Rotterdam is not only a movement to work on projects but also a
platform to meet and strengthen networking. Within this movement, there are many programs that
required the actors to visit the area, look around and feel the condition, talk to a key person as
well as listen and engage with people living there who know the neighbourhood better, to inform
the local government about what is happening and what is useful or not in order to make some
alternatives. For instance, the Department of City Planning and Development went and asked
inhabitants to ensure that the plan is feasible, valid and approved to be undertaken in their
neighbourhood (MR).
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In order to strengthen the communication between the stakeholders, the municipality
initiated a water sensitive café to meet up twice a year, having fun time and drinks afterwards,
then people can find and know each other easily (it is like an informal meeting between the
stakeholders). Compared to the climate adaptation programme, it is a formal program but for
water itself, The Water Sensitive Rotterdam is totally informal and the combination of both of
them is considered ideal. To deal with climate change, the stakeholders are not only expected to
be collaborative but also be fast and accurate in order to avoid the risks. Nevertheless, a nongovernment party criticized that often the social department and the city department are not
flexible because sometimes they are a bit afraid to allow for a permit. They stipulate and assign
an option very carefully and they are slowly in decision-making. (NGO)
The city has performed its commitment to deal with climate change issues by
implementing flexibility and forward-thinking in governance. For instances, the local government
let people from various background test their products and projects in Rotterdam as an
experimental city lab. The municipality of Rotterdam admitted that they enthusiastically
welcomed and allowed any experimental pilot project which are undertaking in Rotterdam as long
as it is related to the vision of the city as well. This kind of flexibility has made Rotterdam is
chosen as one of the members in 100 Resilient City worldwide. Flexibility is a prominent
characteristic of a resilient city, such as having many alternative options to provide services and
respond to changing conditions (City of Melbourne, 2016). The municipality did trials and errors
to see how the solution works. The municipality believes that often the projects would not be
completely successful but individuals could always try their best to deal with climate change
issues, implement trials and errors and eventually they can learn from their failure and find other
alternatives to deal with disturbances and uncertainties (MR, WSR)
“Compared to Amsterdam, Rotterdam is more flexible in terms of city development. We
allow trial and errors because we believe that not all projects will be 100% successful but we can
always learn from failures and we can make it better or even change the failure, uncertain events
and disaster into opportunities” (MR)
The 100 Resilient City basically plays a role as an initiator and connector at a more strategic
level in the local government, under supervision by the municipality of Rotterdam. The people
are working for their aims to deliberately encouraging stakeholders to carry out the seven
principles of resilience to strengthen their members in each department. The stakeholder from
100RC (RC) mentioned that the local government will be experiencing a significant shift to a new
way of thinking in order to expand Rotterdam’s flexibility, robustness and inclusivity.
“We did not really think about skills but more about applying the resilience lens so maybe
you read about seven qualities of resilience where you apply the flexibility, inclusiveness,
robustness and other qualities into your work, then we believe that you are embedding the
resilience in your way of working and thinking in daily lives” (RC).
The flexible local government wanted to experiment with new forms of plan
development, management and organization of activities, which they can find as a 'working path'
and that has been going very well so far. It is worth to write that the resilience factors implies all
seven resilience qualities with a nice experience from the Delfshaven Cooperative, but all these
qualities start with integrality and flexibility (PV). The actors must be able to assume a different
role in different capacities. Sometimes actors achieve more with humour and creativity, at other
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times with impatience and anger. In addition, it is essential that the stakeholders have a good and
long-term relationship with all parties which will, therefore, acquire the best results with an
entrepreneurial and positive-critical attitude.
In the real context, the stakeholder (RC) explained that these qualities of resilience are
supposed to be implemented in a city project as well. For instance, in the energy transition, it is
indispensable that the stakeholders develop houses that are climate resilience - energy resilience
but also are inclusive and flexible. Thereby, they can change and renovate the building after
twenty or thirty years to anticipate to some uncertain events in the future. In the end, flexibility is
not only crucial in spatial planning but also it is an interesting approach for housing cooperation
and real estate developers.
“I think resilience is a concept that now fits well with global challenges such as climate
change, energy transition and a new economy. It should be on the political agenda to connect all
those issues. I think that as Rotterdamers, we should mainly look at whether we are prepared for
shocks and stresses. That question offers the opportunity to make our work smarter because
strategic thinking and smart objectives are almost two different worlds” (PV)
Moreover, although it is not really top down regulation yet, the local government has
been convincing as a city planner to employ the flexibility in their planning. For example, when
the city planners are going to develop the waterfront, it is better to take a flexible design into
account that can be easily adjusted within forty or fifty years rather than they have to break it
down and start in over again. The more flexible the design, the more money on long-term they
can save. The flexibility is expected to help the local government of Rotterdam to cut off the
increasing budget needed for more frequent maintenance problem every year. In the beginning,
the development would cost much more money but if they implement flexibility in their project,
the maintenance cost would be more efficient. If stakeholders want to work in a cross-sectoral
way then they also need to be flexible in terms of budget, hence the flexibility is supposed to be
applied in the city budget (RC).
“We obtain money and we also need money for the development and maintenance with a
certain timeline and schedule. At the same time, we also allocate money for social care
(unemployed people) in a different timeline but sometimes we cannot use the money to help the
other so, I think resilient budgeting is also important” (RC)
The stakeholder (RC) realizes it is critical to find a way to apply the policy into city
planning, but the complex thing as resilience is very abstract and they need more concrete
indicators to work on. Climate adaptation is perceived as a relatively easy response because it can
provide a concrete way because and it has units of measures. For instance, you can say that when
you develop hundreds of square meters then you take into account the amount of water storage
because you can translate that into the meters, and millimetres. Nonetheless, if you talk about
social resilience, it is more difficult. As a result, the local government can help people to apply to
the resilience and inform them of the qualities of resilience.
It can be concluded that flexibility or forward-thinking in decision making and governance
involves elements that are related to collaboration and communication (the willingness to interact
with the local government, communities and other parties; ability to listen from people), public
participation, awareness, transparency, multidisciplinary. The stakeholders expect that there is a
possibility of changing regulation that fits the current situation and issues, and the integrated
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regulations within the governmental institutions which encourage officials to think out of the box
and work innovatively instead of holding us back from more opportunities and new moves. Table
6 represents a total overview of the characteristics included in this element of the local adaptive
capacity: flexibility and forward-thinking in decision making and governance.
Table 6. Challenge and Opportunities for Flexibility in Decision-making and Governance
Flexibility & Governance
Taking a long-term
approach

Challenges
 The local government reshuffles
 Different interest within political
parties
 Yearly election of mayor or
waterboards allows for changing
and inconsistent goals and shortterm projects

Opportunities
 Attracts global investors
 Allows for public-private partnership
 Develop a better relationship with
internal and external parties.
 Optimizing values creation
 Optimizing management and
maintenance system

Informed decisionmaking, transparency
and prioritisation

 The lack of media to spread out
the information
 People are not aware, and they do
not know how to access the
governmental website and online
information
 The local government is reluctant
to publish openly to the public.

 Raising people knowledge and
awareness
 Allows for public participation
because people gain knowledge and
information
 Allows for public-private partnership

Collaborative and
learning-based;
participation,
deliberation, equity and
inclusiveness,
accountability

 The lack of awareness
 No platform to put people’s voice
and ideas.
 Different responsibility and goals
among the stakeholders
 Overlapping programs within the
local government
 Complicated and slow
bureaucratic procedures
 The cultural difference within the
society
 The old way of thinking (more
top-down approach)

 Allows for public-private partnership
 Sharing funding and data within the
local government
 Knowing where and when the local
government affect the system and
other parties can contribute
 Allows for thinking out of the box
 Increasing public participation
 Gaining new knowledge, information
and positive inputs from nongovernment sectors
 Attracts new investment
 Allows for innovation

Diversity of strategies,
adding new information
and knowledge regarding
changing environmental,
social and political
conditions

 Different interests between the
stakeholders
 The widespread hoax in the
society (a deliberate falsehood to
masquerade the truth)

 Allows for social equity
 Allows for developing a
multifunctional system by connected
blue-green infrastructure
 Optimizing added values creation
 Enhancing community preparedness

Improved accountability
and responsiveness,
building trust and
ensuring the
stakeholders to learn

 Different interests between the
stakeholders and political parties
 The lack of awareness of the
stakeholders
 The slow bureaucratic system

 Enhancing public respect for the
local government
 Enhancing community preparedness
 Allows for a new way of thinking to
achieve city vision
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4.2.3. Innovation
Rotterdam is being presented as the biggest port city in Europe (Stadsvisie Rotterdam
Ruimtelijke Ontwikkelingsstrategie 2030), a vision based on knowledge and innovation. The port
city offers opportunities for living on and near the water in numerous places, these forms of living
are still popular. Innovation strongly refers to the technology and sophisticated tools in common.
Nevertheless, innovation is not solely related to an invented product, but it can also refer to a new
paradigm, system innovation and a transition which is applicable in the society (Geels, 2007).
In relation to an innovation for climate adaptation, water storage is established to help the
local government to deal with water extremes in the city. Based on ‘Waterplan 2 Rotterdam’, the
municipality of Rotterdam has stipulated the general outline of their plan for dealing with the
city’s water mission (Nooijer, 2011). The storage relates to a combined sewer system in which
the water is not clean enough - it should be pumped up first in the pumping station, then the water
goes to WWTP (Wastewater Treatment Plan) before discharging into the water bodies. It sounds
complicated but the storage can reduce any risks from contamination and wastewater overflow
during the rainy season. Without storage in the past, all aquatic animals, and fishes died due to
contamination but with the current system now, it goes better. The municipality gave some
examples of the prominent water storage in Rotterdam are located in Bethemplein and the
underground parking of the Maritime Museum Rotterdam (see Figure 12). The way the water
system works in both water storages is the same even though they have a different purpose. The
water square retains water during peak rainfall, reducing the stress on sewage systems, preventing
floods in urbanised areas and ensuring the water quality at the same time. Moreover, the
Benthemplein water square is multifunctional that can be used for sports and recreational use
during dry weather. Meanwhile, the parking garage is indeed built as a car park, but it is
incorporated with the design of water storage from residual space of entrance and exit part, with
the volume capacity 10,000 m3 (Nooijer, 2011).

(a)
(b)
Figure 12. Water Storage in Rotterdam (a) Water square Bethemplein; (b) Underground / Water
Storage Parking Garage (The figures are adapted from urbanisten.nl)
Besides a water storage, the local government such as the municipality is expecting to plan
together with waterboards to create a local rainfall station to provide data and monitor the waterrelated disasters in the future, because the current rainfall station only focus at the national level
with insufficient data per local area and sometimes it is not able to give information accurately.
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“In addition, smart solutions are required in order to achieve resilience, sustainability and
livability. The municipality wants to connect the smart city programme with the resilient city
programme, so to answer the question in what smart solutions can be useful to become reliant
because so far, they have not really linked to each other may be one of the examples is a smart
application” (RC)
In terms of technology, the European Union with some partners has launched a digitalised
tool to help people in order to respond and prepare to climate change issues namely “EXTREMA”
(see also Figure 13) as an emergency notification system that can be downloaded in Google apps.
This application provides people with navigation information in real-time condition using satellite
data. With this application, people are expected to be aware of climate change. Citizens can find
links between space and places, for instance a drinking water spot during the summer. Moreover,
this application is a smart solution to allow for control management in each department within
the municipality.

Figure 13. The Extrema is a Smart Mobile App for Resilience (source: https://extrema.space/)
EXTREMA is a platform partner of the 100RC network which is funded by the European
Union. The local government is aware of extended periods of heat which enhance citizen’s
vulnerability in terms of health risks. In Rotterdam, the EXTREMA mobile App was launched at
the event of Resilient Rotterdam Day on 7th June 2018 as a pilot project. It is important that
citizen can anticipate themselves from health risks with the help of a new heat app that will inform
them what they can do to deal with these risks. This mobile app refers to the digitalisation of
climate adaptation that enables cities around the world to exchange knowledge and experience
for achieving urban resilience. Furthermore, in relation to the port city development, the
municipality has created, or initiated, the cyber application or programme which give the
responsibility to the Department of Safety to organize the cyber-resilient management further as
well as to work with EXTREMA. The stakeholder (RC) stated that at the end of 2017, they set up
a steering group to work in cyber security for the port. Moreover, during the cybersecurity event
on March 23, 2017, they launched a website where people can test their own cybersecurity with
self-assessments. The other companies located in this city joint and they can make the tests with
certain urban infrastructural components; these can be probably hit by a cyber-attack. The link
with the Resilient Rotterdam program is still in its infancy but it will certainly be strengthened in
the coming year (RC).
Innovation is not merely about sophisticated invented technology, but it is also related to
improvement, a multifunctional and significant change in environment and society (Drucker,
1992; Kogabayev, 2017). The municipality has implemented the regulations and the same
blueprint to achieve the goal: climate-proof 2025 which contains water resilience in it. The
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Waterboards and the municipality are now shifting from conventional thinking to “doing by
nature” thinking. Human being often focuses on the positive benefit from nature such as
exploiting the natural resources and presume that a negative consequence of nature is underrated.
In this case, the municipality contended that they do not hold it back or prevent any disaster risk,
but they want to find the potential side from an urban hazard which results in creating a new
opportunity or habitat for human and wildlife animals (MR). Climate-proof 2025 shows the
citizens that there is an improved process in a way of managing climate change into adaptation or
mitigation which can benefit the environment and society. Innovation can also produce a new
concept or paradigm such as a sponge city. The municipality, waterboards (WB1), and private
sectors (particularly the consultancy firms who working in climate adaptation with the
municipality) agreed that the city is supposed to work as a sponge city.
“We live in the Delta area, normally the existing area is wet and drylands at a certain time.
In the Netherlands, we ‘created’ dry land that lays below sea level. Every raindrop is transported
as quickly as possible to the river. I think it’s time to change. Time to collect the clear rainwater
instead of ‘get rid of it, asap’. Use the natural absorption of the ground as much as possible. We
utilise the risks/problems for the opportunity for the future as the sponge city” (WB1).
The manifestation of innovation can be implemented through a new project which can be
applicable and be adopted in some areas even in different countries. This is essential and crucial
to a futureproof development of the region. Consequently, the waterboard (WB3) has initiated the
network initiative ‘Klimaatkrachtig Delfland’ – a network or platform that seeks to active
collaboration between both public and private parties such as municipalities, ministries, housing
corporations, garden retail enters, gardeners, inhabitants, product developers, consultancy firms,
branch organizations, knowledge institutions, drinking water companies and many more. People
who are working in this project attempt to inspire, initiate, connect and facilitate parties, initiatives
and project as well as they exchange knowledge and expertise with waterboard (WB3).
One of the essential stakeholders within our network is our organization itself:
Hoogheemraadschap Deflland. In all of our day – to day tasks we should integrate the climateproof thoughts. Therefore, we are actively working on mainstreaming climate adaptation within
our own organization. (WB3).
Multifunctionality is the manifestation of innovation. The stakeholders from Water
Sensitive Rotterdam mentioned that innovation only happens when people from different
backgrounds to gather and share knowledge and ideas (WSR). For instance, innovation such as
water plaza of the Bethemplein in Rotterdam has emerged from a bunch of new ideas from people
with multiple backgrounds. Innovation is the ability to connect green and blue space in unique
ways. A green roof with urban farming on the rooftop of high buildings and homes is also one of
the innovations that are not only supporting climate adaptation, but it also creates high efficiency
through activating green and blue space. The installation of a solar panel on the roof is part of the
innovation system that is implemented nowadays. The city is growing and slowly will be very
crowded. As a result, the city needs more space for solar panels and green-blue infrastructures. It
is crucial to implement a multifunctional system that combines two measures: mitigation and
adaptation. Innovation is very important because measures and solutions are taken into account
in place and the city is facing the changing factors in each region, changing precipitation, as well
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as urbanisation. Furthermore, the provision of affordable housing in the next couple of years has
put a lot of pressure in the Randstad area (WB3).
The local government provides a place to test their product which is called as “street lab”
close to the Dakpark and Bethemplein square. Moreover, the municipality invites students and
people to establish a City Lab 010 Programme to let people to give their ideas for innovation.
They were also implementing learning by doing in the way they run a programme. During the
development phase, the municipality and students discussed with some people to implement new
materials based on the people’s need and their expectation. The program implementation goes
through the evaluation phase in which the municipality involves public and private sectors that
work together for the city program. Even the municipality invites entrepreneurs to test their
innovation or new sustainable material (such as Katshoek rain away tiles as shown in Figure 14)
to support the city development project. The municipality and private sectors (such as Urbanisten)
agreed that the materials used in the water infrastructure can increase resilience.

Figure 14. The Katshoek Rainaway Garden Tiles (Source:
https://www.vpdelta.nl/en/innovations/startup/rainaway-1)
I think innovation is important because we have so many transitions is going on, that we
have to find new skills, new materials, new energy resources, new techniques to become more
self-sufficient because if we keep doing as we did it, we will not change so we need change (RC)
Rotterdam University of Applied Sciences will begin the InnovationLab Resilient
Rotterdam next academic year (2020-2021). Fourth-year students will start working for six
months on finding solutions to difficult issues that Rotterdam, and particularly the south part, are
struggling with, such as social inequality, flooding and cyber hacking. The Water Sensitive
Rotterdam added that they expect to work with the students in the form of an internship or mutual
collaboration in terms of collecting data such as global geodata with satellite data (data on
pollution, lighting, elevation and movement patterns) and they should be able to link between the
global and local data for city resilience. The municipality and Water Sensitive Rotterdam also
hope that the graduates will be able to work for Rotterdam afterwards. These are the new city
makers and an agent of change who can make Rotterdam even more resilient. A concrete example
is the green village in Delft that as an experimental zone, that is created by students, along with
many stakeholders, and companies in Delft (WB3). They have implemented the innovation street
which waterboard (WB3) called as water street, where all different kind of innovations can be
tested; and the students of TU Delft, they do research on the effects on those innovations. Hence,
for instance, they do have a lot of different kind of permeable pavement which waterboard (WB3)
and students test and innovate there. Students will also research the capacity, the business
opportunity or maintenance of the material. In this case, innovation is an invented product.
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“I think we can do better and a little bit shallow, that is why the resilient district is
important to experiment because then we want to do it in an integrated way. And it can show you
the cooperation between sectors or departments, and another important thing is budget” (WSR)
The municipality and waterboards expect that the resilient budget can be also a new concept
to make the works more cost-efficient and build creativity in finance for additional projects.
Furthermore, they do have a lot of programmes of the watershed which is part of the green village
for the purpose of innovation in their climate adaptation programme. The local government hosted
the actual space that was open to any innovative company or product owner who want to test their
innovation on the topic of climate change. Their focus obviously is water storage and water
management, but the green village is focusing on a different kind of topic as well such as heat,
GHG reduction, and sustainable buildings. It is obvious that innovation is an essential factor that
people need to measure safety in their region in the future. Innovation is consistently needed to
implement new ideas and solutions and test a different kind of strategy and approaches to the
problems. In the end, experimental practices are popular in order to accommodate innovation.
Another example is the city of Hamburg (the port or haven), where the city test different kind of
solutions to prevent flooding and sea-level rise and different kind of best practices Rotterdam can
look up to, including the issue of land subsidence and water storage that are supposed to work
innovatively. Innovation is the key element in implementing the city programme.
Innovation can be defined as a transition. Rotterdam Resilience Strategy deals with urban
resilience challenges including climate change, digitalisation, and the transition to sustainable
energy. The energy transition is pre-eminently the biggest challenge for a resilient Rotterdam. It
will influence all the programs because it is a huge aspect. The stakeholder (RC) are imagining
of 21st-century skills will soon be needed for all new techniques or new infrastructure to exchange
products in a different way. The separation between port and city will fade away and small-scale
operations will gain more value. The energy transition is one of the core tasks of the Port
Authority. The energy transition issues here are in the collaboration and spread knowledge in
institutions, hence CO2 emissions here will be 1/5 of emissions throughout the Netherlands. With
the Paris Climate Agreement, there has to come a realization that the local government with
private business and people have to do something about energy transition because it is no longer
a choice. Possible solutions to be CO2 neutral in 2050 are a carbon capture storage (storing CO2
underground) and a heat network that uses residual heat for heating the city (PV). In some region
in Rotterdam, energy transition from gas to electricity has been promoted massively in the society
for the housing and it is crucial for housing cooperation as one of the main actors in the energy
transition.
“The housing cooperation had contributed to upper ground, floor plan and underground
form the city. When you talk about future developments such as energy transition or climate
change, you cannot possibly ignore the subsurface. Without permission from the municipality,
work may be carried out in the subsurface on cables and pipes. As a competent government
authority, our department oversees 165,000 km3 of Rotterdam underground (up to 500 meters
deep) and around 40,000 km of cables and pipes on Rotterdam territory” (PV)
The local government issues permit, manages information about conventional explosives
in the subsurface, provides aftercare at environmental remediation sites and they visualize how
the subsurface is used. The housing cooperation and business company strive for a three-
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dimensional map that is available for urban development. Vulnerable people can count on the
housing cooperation because they contribute their energy and passion as much as possible to
ensure that homes and tenants are ready for the future. With their stock strategy, the housing
cooperation tries to ensure that people with different housing needs live together, for example in
Delfshaven. With circular demolition and construction, the housing cooperation is paying more
attention to their use of materials, and switch to alternative facilities such as heat.
The innovation can also be a system innovation that refers to innovation policy. The best
practice from policy implementation in climate adaptation is France, in which the government has
set out the building permit with greenery. It stipulates that people cannot build new houses or
building without a green-blue roof. In the Netherlands, a non-government person criticised that
this restriction and regulation to manage a green-blue roof seems not implemented yet. He expects
that the local government will change because the city has a lot of space on the roof. Not only
that, the city has problems related to water and climate adaptation. The local NGO (such as
Rotterdam Milieucentrum) wants to influence the local government to take more actions such as
making regulations about water retention, and climate adaptation more concrete. Currently, this
community has established a multifunctional green roof on the building and proved that a green
roof integrates with intelligent control. They have an intelligent roof upstairs that uses weather
forecast, computer and some digital tools, that is able to create a nice programme. The community
can monitor its roof and water retention with the help of a satellite. With the help of the satellite,
they can know the amount of water that is coming, and the amount of water will slowly flow and
go. In the future, this intelligent system can communicate with other building roofs to manage
rainwater retention in the city of Rotterdam.
“Currently, we are focusing on the green roof, blue-green roof, a very smart roof as rooftop
farming and water retention to give an example for a smart roof. That is the important part for
us to show for local government and private sectors. We are trying to promote the development
of water retention to respond to the issue of the quality of urban space” (NGO)
The community also uses the roof for liveability in the city centre and they can possibly
utilise the roof as saving water for the future. The Rotterdam Resilience strategy offers the
possibility to connect. The local government was already working on this as a department, but the
resilience program is also an opportunity for the local government to link their work to a larger
thinking power and vision development. More people come to live in cities, and they want to be
able to use more facilities while the climate is unpredictably changing. Therefore, it would be
great if the local government with their experts from other disciplines can contribute their
expertise to contribute to the resilience of the city (PS)
To conclude, the resilience factor is hunting for innovation, be progressive and inspired
by the realization that if people do not act for climate adaptation and resilience, they will be
overtaken by the facts that work in a wrong direction in the long term. The city is constantly
looking for innovation and change techniques in order to achieve its ambition. A summary of the
findings related to the interviewee’s responses is presented in Table 7.
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Table 7. Challenge and Opportunities for Innovation
Innovation

Challenges

Opportunities
 Establishment of a new strategy
(e.g. resilience strategy)
 Allows for a transition (e.g energy
transition)
 Invites more global investors
 Producing innovation: solar panels
multifunctional square and green
rooftop

Supporting new
practices and
experimentation

 Lack of budget to provide the
experimental place
 Lack of collaboration between the
local government and private sectors
 There is no available space for
experimentation

Technology

 The high cost of technology
 The complex maintenance and
operationalisation
 The lack of capable human resources

 Allows for an integrated system
 Allows for the connected green and
blue infrastructure
 Allows for cyber resilience

An invented product
or new materials

 The high cost of production
 The lack of creativity and expertise
and raw materials
 The complex installation

 The multifunctional materials
 Supporting innovation cityLab and
allows for experimentation
 Allows for sustainable maintenance

A system innovation

 The threat from cyber-attack
 The lack of high-tech resources
 The lack of coordination between
cross-sectoral institutions

 Allows for cyber resilience
 Allows for sharing data within the
local government

Improvement, a
transition and the
significant changes in
society

 The level of acceptance in the society
towards a transition
 The willingness of people and the
stakeholders to change
 The lack of people’s awareness and
knowledge
 The lack of information from local
government to society
 The widespread hoax (false
information) which impedes for a
transition

 Energy transition allows for
sustainable and renewable energy
 Reduction of CO2 and GHG
emission
 Allows for community
preparedness
 The improved sewer system allows
for streamlined and clean sewage
as well as safe water bodies
 The improved square allows for
multifunctional water square

Micro-level initiatives
as actions that are
taken spontaneously
at the local level

 The lack of knowledge and
awareness of people
 The passive stakeholders to invite
people, there is no community
workers or no NGO to guide
communities

 Allows for community
preparedness
 Allows for public participation
because people interested in join
and initiate the community project

4.2.4. Knowledge and information
Knowledge is a crucial aspect of climate adaptation. In order to move to the next step, the
municipality of Rotterdam has made the climate-proof programme as the source of knowledge
for the communities such as a Rotterdam Adaptation Strategy. Conversely, the lack of knowledge
will enable the system and people will slowly respond to climate change (MR). Meanwhile, the
knowledge of the real environment mostly comes from local wisdom and social norms in society.
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For instance, the Dutch people have very good water literacy due to their experiences with water
since 600 years ago.
“Public participation has not existed for now, because according to Waterplan 2009 –
2010, people think that it was the responsibility of the government, and we do hope people will
be changing in the future. But today, the people’s knowledge is now changing, they are now more
aware of climate change, rainwater, they reuse it, they are feeling, and they are responsible to
contribute in climate adaptation” (WB1)
Although Dutch citizens are undoubtedly familiar with water, they still believe that what
happens in the city related to the water disaster is the responsibility of local and national
government. Therefore, the local government is now trying to educate people with knowledge of
climate adaptation because the focus is not only on water but the city is also dealing with climate
change such as reducing GHG emissions, lowering urban heat islands, undertaking energy
transition, and reconstructing water bodies. Even the Department of Water intentionally
implemented the concept of learning by doing to provide knowledge to citizens through
multifunctional infrastructure.
“This means that most people who are living here are not really concerned about water
and that is okay. So, when we talked to them and started a new project, it was not the most
interesting part for the citizens” (WSR)
On the contrary, a non-governmental institution argued that there is a lack of information
on what the local government can be doing for climate adaptation. The community perceived that
a campaign on climate adaptation has not been effective yet to inform citizens about what the
local government is now doing. The representative mentioned that it would be nice if Rotterdam
can adopt the urban management from Paris, with its water square, Paris work on the resilience
and their target of resilience which is not only the physical infrastructure but also the school, and
neighbourhood. Therewith, they have a school resilient programme that educates students and
inhabitants. Also, Paris has successfully inspired people to translate that into an approach which
called “the resilient district”.
To implement city water resilience, the local institutions in Rotterdam have many
engineers and experts in water and city planning, but the skills and knowledge that are now mainly
needed in this case are soft skills including awareness, communication, and networking. From the
responses of the interviews, it can be derived that awareness can be defined as the ability to realize
that people need to change and do something to deal with uncertainties and disturbance that lead
to socio-economic disruption. Communication includes the ability to interact with people and
stakeholders from different backgrounds and cultures. Networking means the ability to engage
and invite people to public participation. Talking to a key person as well as listen to people living
there, to inform the local government about what is happening and what is useful or not. An effort
for gaining, sharing and transferring knowledge should be done from the young age on, in which
young people are going to school or students. It is expected that students are not only studying
technical water management, but they should also learn about design and the governance that can
be useful because the governance part is indeed about communication and connecting people. In
that sense, this skill is very important because the local government needs people who can also
find the possible investment to support the projects and want to invite citizens to participate.
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“We already have the skills from institutions related to water management, but today, we
want to translate the knowledge we have into practice with learning by doing. We educate people
since kindergarten, we show them the best practice or urban design, climate adaptation to open
their eyes and raise their awareness since they are young. We need their ideas to tackle the climate
change effect and water issues then we appreciate their ideas by implementing their design or
drawing, and they can monitor it. Furthermore, the skills we need in our organization are
communication, commitment and networking. We expect the officers to be more flexible and be
more aware of the disturbance and respond to the risks efficiently. We expect to build networking
with other sectors to achieve our goals” (MR)
Climate adaptation requires not only technical knowledge but also more about ideas,
innovation, and data. The technical knowledge aims at improving the environment and system,
but the most important thing is information from people such as local wisdom. The local
government should involve people because they have the knowledge where they live. Inhabitants
know their neighbourhood better. A young worker or voluntary worker has to facilitate inhabitants
to work on resilience. For example, they offer one-on-one coaching and organize activities on the
squares (PS). As the municipality and Water Sensitive Rotterdam said before, the key is
interactive communication with the community, the experiences of people who are living there
about their input, suggestions, complaints, what they worry about, what they see, because the
local government is now demanding to have information and data from a certain area, all kind of
technical data, spatial data and social-cultural data. Nevertheless, knowledge between persons
may differ. For non-Dutch, sometimes they do not have any idea on how to treat water as well
(WB1). The differences in knowledge in perceiving water can generate confusion within society.
Therefore, the civil servants in the local government are expected to be culturally sensitive and
understanding diversity in the city (WSR, MR, and WB3). Besides that, the civil servants are
required to be proficient on climate adaptation measures and organisational capacity internally;
have skills of networking, conversation, coordination and combining the finance. The staff of the
local government have to be open and should not have to be afraid of talking with people you do
not know yet. The soft skill to get the ties and connection with those stakeholders and people that
the local government need and eventually if that succeeded then they start the project which is
more practical and then they can hire their engineers to calculate the retention, water quantity and
stuff. Additionally, the local government eventually need urban planners with a spatial
comprehensive view of the city as well as more creative and innovative who are aware of their
surroundings and have ears to people and are open to them, instead of staying inside of the office.
“Water is the key element in city planning that should be managed with sufficient
knowledge and skills. It is a bit tricky to make a choice because all elements of water governance
are required and especially the first three are part of our ambition but that must be growing’ (RC)
Everyone has the right to access the drinking water and the local government ensure that
everyone can access the tap water for drinking. Related to spreading out the information, the local
government provides the information related to the pipelines: gas pipeline, water pipeline for
people who are going to build a new house or develop a property. This regulation has been
published on the website publicly. Citizens should also know that groundwater is a crucial part of
the city that is closely related to land subsidence. Through the document of resilience Rotterdam,
it is expected to give an added value on the long-term program that provides more knowledge and
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acceleration for the citizens. Resilience can really become a crowbar for solving urban issues. It
is therefore important that the movement in the political agenda refers to a long-term vision and
embrace the educational institutions as their partner. As Rotterdam wants to be at the forefront
that is only possible if people share, exchange and transfer their knowledge and enter into
cooperation with companies and coalitions. For example, the local government wants to
strengthen the exchange with other large post-industrial clusters and they also invite knowledge
institutions and companies to come up with technological innovations, as a result, the city can
remain at front runner.
In summary, it is indispensable to look for a change and move the engine of the progress.
In this way, flood risks encourage Rotterdam to look for solutions that will benefit the city and
not only in the field of water safety but also by increasing knowledge. It is worth to note that
today, citizens live in and tend to be aware of a ‘human-designed area’ while people have to face
natural problems (rain, dryness, heat, and other urban disasters). The effects of the climate change
cannot be alone controlled by humans, design and technical solutions in the future, therefore,
awareness and knowledge are crucial to gain on adaptation and mitigation in order to understand
on how to live with the effects of the climate change. The findings related to the element of
“knowledge and information” are presented in Table 8.
Table 8. Challenge and Opportunities for Knowledge and Information
Knowledge and Information

Challenges
 The lack of awareness
 The lack of knowledge,
expertise and communication
skills to perceive, share and
implement climate adaptation
 The lack of collaboration and
coordination between the
stakeholders

Opportunities
 Allows for community
preparedness
 Allows for mutual cooperation
with other stakeholders or nongovernmental sectors
 Building networking
 Allows for new development
and investment

 The lack of awareness
 The insufficient technology to
obtain accurate data and
forecast the risks
 The widespread of hoax or
false information in society

 Allows for community
preparedness
 Allows for developing the new
system such as a local rainfall
station to inform accurate and
specific data

 An informal knowledge:
an existing local
knowledge (local wisdom)
& exchange of information

 The lack of awareness
 The lack of public
participation
 Apathetic society

 Allows for community
preparedness
 Enhancing social cohesion
 Building micro-level initiatives

 Experience & learning
such as water literacy

 Apathetic society
 The cultural difference on
how people perceive and treat
water

 Allows for community
preparedness
 Allows for public participation

 The ability to assess
options and the capacity to
implement suitable
intervention
 Expertise in climate and
effective communication
 Future forecasting and
anticipation of long-term
change
 Facts and relevant
information
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4.2.5. Institutions and entitlements
Government entitlements including regulation, restriction and monitoring, taxation, are
another status that can be acquired with benefits for institutions (Sen, 2004; Nussbaum, 2017;
Lange, 2019). Flood protection for instance from rivers and the sea is not really a water sensitive
city item or it is not part of water sensitive thinking because rivers, sea or water bodies are a
national government responsibility and sometimes they do not consider water sensitive city.
“The national government just research what is the highest strength of the dykes, how to
strengthen the dykes or do we need to measure them or do we have other measures and also the
people who are living there are not involved because that is the largest (national) scale” (WSR)
The Netherlands has a governmental layer, Rijkswaterstaat that manages the sea level
rise, water quality and quantity. Rijkswaterstaat which is responsible for the major rivers in the
whole area, and the waterboards control and manage the dyke in the region. Hence, the Port
Authority has strong ties with Rijkswaterstaat and other extended authorities that are the
waterboards of Delfland, Schieland and Hollandse Delta in the city of Rotterdam.
The city is perceived as a complicated system in which it’s inner and outer relations are
modified continuously by social and institutional factors, which makes that both aspects play an
essential role in promoting resilient cities (IPCC, 2014). Rotterdam has forty per cent of public
space and sixty per cent of private space. The local government is now looking for the next level
in achieving an adaptive city by activating the sixty per cent to support the solution. The
municipality wants to utilize 100% surface area within the city by adding climate adaptation
measures and features in private properties.
“We need sixty per cent also to become climate resilience, and that is the complex thing
because the municipality is not in charge there, so we have to convince the citizens, dig their
gardens, to design green roof for example and that is going very slow, and cost a lot of time so
we have to speed up and we have to scale up and that is difficult because we are trying to pick it
back with projects within the city so because we do not have money to change the city because of
climate adaptation because we develop the city and we have to include that climate adaptation is
another way of working” (MR)
In this case, waterboards are working together with municipalities on policy developments,
to integrate climate adaptation in these policies, legislation and work processes. They develop
climate-proof frameworks in which all current and future developments should meet. For
instance, Klimaatadaptief Bouwen Province Zuid Holland. This approach is mainly connected
with institutional and social relations, as they are a source of information and innovation which
may also increase urban resilience (Pisano 2012; Dieleman 2013). Moreover, pressure from the
political side is inevitable. The NGO mentioned that the right-wing politicians want more business
opportunities to make money in the city, but they are doubtful how to achieve the goal whereas
the city can make money from the green-blue roof actually.
Entitlements can refer to taxation or compensation that the local government obtain from
the public or private sector. For instances, water compensation (a developer or the housing
cooperation is required to pay or build waterways as water compensation while they are
developing building or homes). From the interviews with the municipality, I would say that the
Dutch Government has shown its commitment to take their promise seriously on public interest.
If stakeholders or city actors would be completely social, they have accepted the rules set by the
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prevailing culture and institutions. It means the acceptance of the actual ranking of groups
(Keizer, 2008). Imperfectly social groups are in conflict with each other and try to change the
ranking in order to gain status. The culture that appears forms the basis for the development of
institutions that is intended for the promotion of societal long-term interests.
Taxation is a critical entitlement that Dutch government obtain from the citizen’s
contribution. The waterboard doubt that equitable access to a secure and safe water supply is
successfully implemented in some regions of the Netherlands. The amount of tax for people who
are living in the inner dyke and those who are living in the outer dyke are the same (WB3).
“However, taxation is well applied in Rotterdam. For instance, I bought a house in
Rotterdam area and it is not protected by dykes so, in theory, I have more risks of flooding from
the river compared to them who are living with the dykes. So, I pay less tax to the waterboard.
Basically, people who are living inside the dykes, they will pay tax for the protection to the
waterboards. So, I am not sure that this indicator ensures the equity for people to access the safety
towards any water risk because it depends on where you live” (WB3)
Although “equity to access water” is not part of the selected indicator in this study, the
waterboard depicts how equity has a relation to institutional entitlement which in this case is
taxation. A mechanism of taxation can determine social equity under government entitlement.
The taxation might be depending on the local level, the type of insurance, the location where
people live and what they can expect. The waterboard thinks that the houses and companies in
Delft which are located in the outside of dykes (not protected by dykes) pay the same tax of the
same amount as those who live with dykes but in the end, it is a political choice. The waterboard
can decide the regulation of tax.
To sum up, institutions and entitlements can eventually support the implementation of the
climate adaptation and resilience program through its regulation and restrictive laws. Eventually,
a regulatory response to climate change is needed to deal with particular risks. Within the context
of a commonly accepted culture, the institution formation is a process of give and take. Keizer
(2008) reveals that the Dutch welfare state is the result of a slow but ongoing process of bargaining
within cultural constraints. The result is a generally accepted institution called welfare state that
has appeared to be quite sustainable. In Table 9, the findings related to the element of “Institutions
and Entitlements” are presented.
Table 9. Challenge and Opportunities for Institutions and Entitlements
Institutions and
Entitlements

Taxation; Grants,
Aid, and Subsidies

Challenges

Opportunities

 The lack of collaboration with
private sectors and external
organisations who usually
provide financial support for
city development
 The local government
expenditure policy
 The EU interest and rules on
subsidies

 Multiple funding for city development,
climate adaptation and resilience
program
 Building networking with external
organisations such as the Rockefeller
Foundation on 100 Resilient City
 Attract new investment from global
external donors
 Building cooperation with European
Union (EU)
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Restrictions and
Monitoring

The institutional
regulations; land
tenure rules: claims to
common property
resource; and
behavioural norms

 The different interests
between the stakeholders in
the local government
 The slow economic growth
and the Dutch financial crisis

 The financial crisis allows for an
alternative plan and strategy such as
housing cooperation modify the rules
on how they build homes to reduce
cost and be financially efficient.

 The local government policy
 The lack of coordination and
collaboration between the
stakeholders
 The lack of knowledge
 The lack of commitment and
consistency

 Allows for law enforcement to make
the citizens follow and implement the
climate adaptation
 To lead the successful project
implementation
 Allow for better plan and strategy in
the future

 The lack of information and
awareness in society
 The political interests
 The government reshuffles
 The lack of commitment and
transparency

 Allows for law enforcement to make
the citizens follow and implement the
climate adaptation
 Sharing knowledge and information in
society
 Allow for the community preparedness

4.2.6. Conclusion of Local Adaptive Capacity in Rotterdam
Local adaptive capacity is implemented through the mobilization of human beings;
physical infrastructures; technology; and soft skills capacity. The flexibility in decision-making
and governance is the key element in local adaptive capacity in Rotterdam. The different interests
between the stakeholders, the different goals between the political parties as well as the slow
working in a bureaucratic system can be challenging, but the local government is now realising
that climate change affects multiple sectors in the city, and they need to involve multiple actors
to participate. There is a changing mindset from a top-down approach into a new way of thinking
on flexibility, inclusivity and public awareness. The majority of stakeholders mentioned that local
adaptive capacity contains the ability to be aware, flexible and equal which are crucial to achieve
advantageous opportunities. The ability to be aware (particularly the awareness of the citizens)
would possibly raise public participation and other public-private partnerships. Also, the
flexibility leads to knowledge, information and innovation because there is a collaboration and an
exchange of ideas. The ability to be equal motivates the stakeholders and people to contribute and
think out of the box and work innovatively instead of holding back from more opportunities and
new moves. Furthermore, the ability to be flexible can build a mutual communication within the
local authorities or external parties as well as building networking to attract global investors for
new investment. In the future, awareness and knowledge are needed to support adaptation and
mitigation, and to understand how to live with the effects of climate change. Eventually, the local
government is supposed to take action through their entitlements (such as the regulation, the
taxations and restrictive laws).
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4.3

Water Sensitive Rotterdam

Water Sensitive Rotterdam is not literally the same framework as Water Sensitive City in
Australia, but it is a movement that is initiated by the municipality to respond to climate change
effects. The goals are all in accordance with a water sensitive city as shown in Table 2, which
was established in Australia, but the case is a bit different in Rotterdam. A water sensitive city in
Rotterdam (in this case it is called Water Sensitive Rotterdam) means an individual has to work
together with all people and other organizations that are using that place, they have to participate,
talk and think what is the best for all aspects to add to the beauty of the place, make the city more
attractive, greener in many ways (WSR)
The municipality formulated the idea of Water Sensitive Rotterdam and created a team
consisting of officials within the structured organization to manage this movement. The City of
Rotterdam has made its commitment to achieving the climate-proof by 2050 and this movement
is part of the climate adaptation program. The team of the Water Sensitive City of Rotterdam was
organically organizing the movement and not in a scientific way. Even they are not looking at the
thirty-four indicators as the Australian authority did in implementing Water Sensitive City.
Moreover, Water Sensitive City of Rotterdam does not set any goals, but they are trying to connect
with organizations working in the city of Rotterdam on all different kind of topics, also growing
for water sensitive city for instance (WSR, 2019). As stated above, this study is discussing eight
indicators of Water Sensitive City which were then summarized into five namely (1) leadership,
long-term vision, and commitment; and shared ownership, management and responsibility; (2)
public engagement, participation, and transparency, and community preparedness and response
to extreme events; (3) multi-functional water infrastructure; and benefits to other sectors; (4)
healthy and biodiverse habitat; (5) activating connected green-blue space.
4.3.1. Leadership, Long-Term Vision, And Commitment; And Shared Ownership,
Management and Responsibility
This section will discuss the two first indicators namely “leadership, long-term vision, and
commitment” and “shared ownership, management and responsibility”. These indicators have
somehow different interpretations, but both of them can be linked to each other. Without
leadership, a mechanism of “shared ownership, management and responsibility” would be chaotic
and disorganized. Also, “shared ownership, management and responsibility” has the aspect that
can support the implementation of leadership and a manifestation of long-term vision and
commitment within an institutional system.
a. Leadership, long-term vision, and commitment
Based on all interviews, leadership is considered an essential part of the governance system
to guide the local government in formulating a goal and achieving what they are going to do –
what they want to change. Normally the way of working within a municipality or any
governmental organizations is a bit old fashioned and tend to be top-down in which the civil
servant in the municipality determines this is supposed to be abandoned. The city of Rotterdam
has a city council in the municipality that is completely political. Leadership is influenced by a
political situation and purpose. (NGO).
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“For politicians, it is hard to think of planning for thirty to forty years ahead because
sometimes it is way too much. Leadership is people who are working and thinking about the
system within 10 years with a programme or maybe more than 10 years because the climate
adaptation scenario takes a long time to build infrastructure for the long-term vision. Leadership
has the meaning of having a long-term vision and it is defined as the power to convince the parties
involved what is very important to do” (MR)
Leadership at the local government is often facing the problem of a bureaucratic level.
Nevertheless, they have mutual coordination such as a meeting every two weeks with service
officials, every three months with management officials and once or twice a year at the level of
directors or city councils. The municipality and all waterboards have a lot of interactions because
they are working on the same projects but sometimes, they face at challenge. For example, the
municipality works on the urban sewer system which is often overlapping with the waterboard’s
responsibility and it can be complex when it collides with their regulation. The municipality of
thinks that leadership should be combined with a personal approach, that means everything should
be the same and equal to contribute their idea and everyone should have the same access to the
nice environment. The waterboard added that leadership is a quality to realize that everyone in
the local government can be equal in a crisis moment and it should be realistic when facing crucial
moments (WB2). For example, the waterboard ensures their personnel are not limited by their
responsibility that means everyone is responsible. When the city is flooding, the waterboard will
take over the leadership by implementing a solution as soon as possible without passing through
the tortuous bureaucracy. They can collaborate with other stakeholders, reduce overlapping, and
they can save money by sharing the budget to make everything more efficient.
“I see the work is slowly within the municipality, but I think there is a movement. But it
takes time to change. We need to move faster because the climate crisis is also happening rapidly,
so we need energy and soft skill to do things. And I feel it is now changed compared to before.
That is a key to work on the next couple years” (WSR)
The local government is expected to work fastly and at least they can work in a parallel
way with climate change. The slow working of the local government is commonly influenced by
the formal way of bureaucratic procedures. The stakeholder (RC) perceived that the formal way
of working does not go well especially for climate adaptation in which the decision should be
discussed with a manager then the manager will talk to the director before decision-making takes
place. Water Sensitive Rotterdam is a movement which is not only about dealing with water and
climate adaptation but it also should be facilitating a dialogue, hearing organisations within the
city, talking about the issues and spreading the information from the government to society about
the current projects to stay in touch with citizens and encourage them to show more initiatives.
The municipality concluded that leadership deals with networking, coordination and finance.
It is worth to note that finance influences long-term vision (MR). In the municipality of
Rotterdam, finance is not a barrier because when the stakeholders have an idea, it will come up
and the Department of Urban Planning has sufficient budget for new developments or projects,
but it is also political (WSR). The municipality contended that they could arrange a municipal
budget for the long-term period through strategic planning. Planning is required to avoid delayed
financing which can disrupt an implementation. If the city finance is delayed, the project will be
taking much time to be implemented.
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Leadership is about the power of long-term thinking. The NGO perceived that the local
government should put a long-term vision into their priority because the climate change is a longterm occasion. The municipality needs to explain their planning and the reason why they regulate
or decide on their policy. Also, the local government is expected to give the citizens some supports
in the form of subsidy and guidance because authorities need to work and implement climate
adaptation together with people or at least give people room for public participation (NGO). The
citizens know that sometimes the political leaders do not look further for long term commitment
due to the (short-term) governmental reshuffle. The elected politician would change or
reformulate rules and the policy (such as a green policy for a housing cooperation). Consequently,
it makes people hard to get a subsidy to create more greenery by themselves. Hence, this is
required for further amendment to the legislation to include the green-blue roof aspect in their
building permit. In the end, the local government is expected to use a local NGO to promote the
green community and biodiversity projects within the city (NGO).
“Water Sensitive, Climate Initiative, Rotterdam Resilient are all the local government
campaigns that they used the terms for experiments but there is no long term vision, and then
after two years the local politicians and mayor changed and they stopped the campaign but then
it started again. I see it is a short-term campaign and a political thing that makes people do not
know what to expect.” (NGO)
The NGO is highly supporting a bottom-up approach in the city because people want to
have real contact with the municipality and waterboard because sometimes they work in the
neighbourhood, but people are not invited or asked to involve. Conversely, the waterboard (WB1)
argued that they have technical personnel, plan makers, a project manager, maintenance and
system engineer, but they are not social workers. The waterboard is elected by the community but
they could not arrange the public participation for inhabitants. It is seen that the local government
do not take the local community on board very seriously. The waterboard (WB1) contended that
involving the public is the responsibility of the municipality, while the waterboard sees building
a physical infrastructure as their main task; but they also want to create a sense of belonging
within the society in which people are willing to preserve their environment as well as establish
a two-way interaction between waterboard and citizens.
The NGO usually communicate with the top bureaucracy rather than the civil servants in
the department. The top bureaucracy knows that NGO can move or do more compared to other
community boards. Although the community board (head of district) have more rights to decide
and implement a project plan or campaign in their neighbourhood, in reality, they stay passive
and do nothing for their neighbourhood.
Leadership can also refer to educating citizens. For the NGO, it is easy to educate people
and its internal staff through their green community activities, but in a governmental institution,
educating the stakeholders would be the main challenge because of the old way of thinking and
different regulations as well as responsibilities. The waterboard (WB2) added that leadership is
related to service on flood protection such as dykes which are their main assets. The waterboard
(WB2) is trying to change people’s behaviour and make people aware of their regulation. People
are expected that a dyke is important, and they should contribute to preserving the dykes as well.
Moreover, a private firm (PS) also provides a platform to educate people and to enable them in a
public discussion. LOKAAL was established to increase the resilience of the people of Rotterdam
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(Rotterdammers) and aims at strengthening democratic resilience and involving Rotterdammers
more in their city - and vice versa. LOKAAL was organizing courses and public debates, among
other things (Rotterdam Resilience Consultatieverslag, 2017).
Furthermore, the local government is now thinking about the importance of leadership from
a young age by involving them in the municipal project. Students are not only studying and
practising the technical water management, but they are also learning about governance,
communication, connecting people and collaboration. For future years, the local government will
need people with these qualities to gain investment to support municipal projects. The 100
Resilient City plays a role to embed the resilience thinking and concept in the governmental
system. The 100RC together with the municipality is training civil servants, and they need to
work with other institutions such as the university of applied sciences and those who started the
minor project in resilience. The way the municipality invited scholars to participate in the
municipal project through a student design competition for instance. The municipality often
attaches climate resilience as the main theme in the projects. For example, a water square project
in Rotterdam is the manifestation of the budget spent to adapt to climate change. The team
consisted of the municipality, other stakeholders, private sectors and students between which they
exchanged ideas and accommodated the people’s interests and needs. Through their ideas and
design, it came up with an innovation which has been implemented in the project. Through this
learning by doing, it is expected to educate stakeholders, students, and the citizens (MR).
“We also educate people by what we called it as learning by doing. We inspire people
through our design since they are a very young age to improve their knowledge of climate
adaptation and water resilience” (MR)
The Water Sensitive Government is essential to reach the city’s goal because this kind of
approach has a comprehensive concept (WB3). Fortunately, the municipality of Rotterdam has
leaders in the top of the government level who have the awareness to create the movement and
initiate the climate-proof city by 2025 (MR). This is a good sign for the local government and
their staffs because they can work together to achieve the goals through planning technically and
non-technically. The municipality stated that good leadership will determine the fundings,
regulations and the implementation of projects.
“I think the politicians and our Mayor is showing a lot of good leadership as well as the
leader among the civil servants. I guess leadership is also shown by other partnership related to
water management. So not only us but also other stakeholders such as water boards. Rotterdam
is only part of 100RC and the stakeholders need us and we also need them to work together” (RC)
The political leaders somehow have performed their commitment to deal with climate
change issues by establishing some programs such as Water Sensitive Rotterdam. The Water
Department wants to turn that arrogance into transparency (Rotterdam Resilience
Consultatieverslag, 2017). The stakeholders from the municipality and 100 RC Rotterdam often
had the opportunity to talk and discuss a new approach with other cities and they had learned from
Stockholm, Paris and New York that have a long history of underground construction with
calcareous subsurface soils for instance. Besides, the leaders and board members are now aware
of the climate change phenomenon and they have put the theme of climate change as their
prioritized goals, tasks and agenda in this decade. Climate Adaptation, Rotterdam Resilience and
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Rotterdam Waterworld are some examples they have made. It is found that the leadership can
influence other aspects such as finance or budget and goals (WB3, MR)
Leadership may be defined differently by each governmental institution. Different elements
and objectives have been assigned to different departments and organizations – each with its own
cultures, management styles, resources and way of working. Its time consuming to get all these
parties and people involved – leadership is about letting everyone to agree on the exact
implementation (WB3). Leadership is closely related to administrative courage and will in which
the managers and directors are open to long term collaborations and they are not afraid of
uncertainties in these processes. In the end, the board decided what the waterboard is going to do
for the next four years. The waterboard staff (WB3) perceived that the board member is the key
element to deal with climate change. For instance, one of the departments in the waterboard
established a team of six people and later on it will be ten people. The top-level of the board
provides the organization staff and budget to implement a project. In their policy plan, they have
successfully created a financial growth to support climate adaptation. The staff think that the
board sees it is a very urgent and necessary topic to act on climate adaptation and gain funding
for climate-related projects. The leadership and its management will decide what the stakeholders
can do with money and the budget they have. Luckily, the board is choosing the climate change
topic and putting some emphasis on it (WB3). For the waterboards who are mostly working on
the physical setting, they need to know the technical aspect of water management. Technical
capacity is crucial for the context of water management and responsibility. Besides, they agree
that the waterboard staff (WB1) needs to know and be able to speak the language of a spatial
planner which is related to the ability to engage with different people and perceive the diversity
using communication skills, and be able to be a social worker for communities. It is worth to note
that if the stakeholders want to be great in all projects in Rotterdam, they need to be able to speak
all the languages of the people (WB1).
From the private sector lenses in general, resilience is fun. Looking at the neighbourhoods
with resilience glasses, exchanging knowledge with other cities and collaborating with new
partners. They are enthusiastic if other corporations would also join the team then they can apply
the resilience methodology as well. For example, the Resilience Steering Group which is a
connecting and inspiring program that gives the city a long-term perspective. A perspective that
evokes enthusiasm and the strategy also contributes to the city as well (PS). Rotterdam wants to
establish a city profile as a world-class flagship region. By positioning the private sector in this
way, they want to contribute to maintain and strengthen the position of the port.
b. Shared ownership, management and responsibility
Four years ago the municipality of Rotterdam had started to implement the strategic asset
management plan that was not only based on a conventional aspect such as finance, but they were
also considering the life cycle and added values in Rotterdam such as sustainability, attractiveness
and resilience. Concerning shared ownership in the city, the municipality holds the main
ownership of the land by forty percent, and the rest of sixty percent of urban space is owned by
the private sectors (WSR and RC). In the coming years, the municipality commits to exert sixty
percent of space becoming climate resilience by involving private sectors and the public to
support and participate in their projects.
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The urban water management in the Netherlands is organized at many levels (the national,
provincial and municipality level). At the national level, Rijkswaterstaat (Dutch National Water
Authority) is responsible to manage sea, rivers, major dykes and regional water networks.
Rotterdam has its own drinking water companies which provide potable water for citizens.
Moreover, the city also has three waterboards that are responsible for service water quality,
quantity as well as water safety such as water bodies, dykes, and wastewater treatment plans
(WWTP). The local government in Rotterdam ensures that the water flow in the sewer system is
remaining clean before it would be discharged into water bodies. The funny thing is that the
waterboards are responsible for WWTP, but the municipality is also responsible for the sewer
system which is sometimes overlapping or complicated (WSR). In another example is, the
manifestation of shared ownership between the municipality and a housing cooperation when
offering or land selling to the neighbourhood. In this case, the housing cooperation is responsible
for land use and development while the municipality with its Department of Water builds the
small waterways and Department of City Planning provides public facilities in the park.
Water management in the Dutch situation is different from Australia, for which the local
government cannot completely adopt the Water Sensitive City approach. For example, the
drinking water has a different management, product, infrastructure, maintenance and the authority
who is responsible to work on these sectors. The municipality thinks that Australia has integrated
or combined drinking and wastewater management, while in the Netherlands, the municipality
does not have direct contact with drinking water companies. Therefore, the drinking water is not
the focus of the municipality in a water sensitive system. The municipality added that the
responsibility and planning from the drinking water companies do not charge the system of the
municipality. The drinking water companies are expected to have their planning to deal with
climate change. The municipality imagines that in the future, the city is supposed to deal with the
fact that the river flow will be very low in the summertime and the water quality is less than
normal, and the drinking water companies should have to prepare for that risks.
Another example is shared ownership of the green rooftop in Dakakker (see Figure 15).
The rooftop is located at the top of the Schieblock in Rotterdam and it is organized by the local
non-governmental organization. The ownership is shared between NGO and the developer. NGO
is now focusing on the market and they need governmental regulations and all kind of innovations
to support their program. If they successfully engage with the market, they will become stable.

Figure 15. The Green Rooftop with Shared Ownership (Source:
https://dakakker.nl/site/retrieved on February, 2020)
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On the green rooftop as Figure 15, they also installed a smart water storage. For the
operation and management, they have a scientist for monitoring and some people to run the
business case. The largest problem they face is from the local government concerning permits of
the rooftop farm. The municipality seems being afraid and they are very careful to release the
permits (NGO). In this case, money or budget is very important, if NGO has money, then they
can run the business or programme without depending on the local government’s subsidy. During
many years, the local government entrust the housing cooperation for residential property
management, maintenance and repairs of any improvements. Thereby, people sometimes have
limited access to their housing and even claim for the subsidy.
“But we also do hope that the housing cooperation works on the resilience and I noticed
that my colleagues have well communicating with other stakeholders to promote climate
adaptation and because the housing cooperation is the strategic sector to implement climate
adaptation as well. I expect the housing cooperation to educate some residents to support climate
adaptation programme” (RC)
Nevertheless, the mayor is very enthusiastic about this idea and that is the reason why this
rooftop farming is running until now. It is interesting to note that this building is owned by the
local government and they rent it with an agreement, but they do not obtain any subsidy from the
local government to run the business. The business rooftop farm itself is owned and organised by
the company, in terms of maintenance, selling products as well as agricultural activities.

Figure 16. The Map Port of Rotterdam (Source: https://rotterdamtransport.com retrieved on February 2020)
As in figure 16, can be seen that the Port of Rotterdam is the biggest port in the Netherlands
which is presented as the main port city in Europe for future years. The shared management is
shown by their collaboration in which the municipality is responsible for the sewer system while
the Port Authority manages the land use and operationalization. The municipality also gives the
responsibility to the Department of Safety to organize the cyber-resilient management further as
well as to work with the Extrema application. In this case, the local government is not solely
focusing on water aspects but also other things that support city resilience. The city of Rotterdam
has water infrastructures which are working with information and technology (100RC). Hence, it
is important to be cyber-resilient to avoid getting hacked and be an object for terrorism.
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“I convinced the Safety Department to become an owner and I become someone who
connects to the other stakeholders or other parties. And we are also working together with Port
Authority to take cyber resilience act from getting hacked. These parties should work in an
integrated way. So, there many ways to create ownership” (RC).
The local government is also working together with a private firm such as TNO to
implement the way the program will be working in the port. People often do not know about cyber
resilience in the city particularly related to the port area. The officer interprets the cyber resilience
in Rotterdam like ATMs. The ATMs can be shut down and it makes the drinking water supply
will be cut off. In theory, that could all be done digitally. Incidents of this kind could have a major
impact on the city and put the city at risk. At the same time, cyber security starts with your
passwords; how easy are they to crack? Is your antivirus software up to date? And how carefully
do you handle USB sticks? The related authority has been starting an awareness campaign for
companies in the port area. An entire world can be won with such low-threshold promotions, but
it certainly does not stop there, the authorities want to look into the future, they perceive that
collaboration and knowledge sharing is extremely crucial.
In conclusion, leadership is the key to the local government. It is worth mentioning that the
local government is implementing a team-oriented leadership within their departments. From the
interviews, it can be stated that leadership is related to a long-term vision as the strategies in urban
planning to achieve their goals. The majority of interviewees agreed that a long-term vision is
still an issue within the governmental institution because the changes in regulation or law and
mostly political issue plays a significant role in the way they manage the government institutions.
In this context, urban water service providers, politicians, and public users are the three types of
actors who were potentially disruptive to the transitions (Johannessen 2017). The government
argued that they are now changing their mindset to be open with communities to gain knowledge
and ideas as well as create public participation in the projects by implementing a multidisciplinary
approach and letting any innovations and trials experimented in this city. The local government
is now encouraging and inspiring people to implement climate adaptation. Leadership is the
power to involve parties to work together. Leadership is also about awareness to deal with
diversity, compromise, having alternative ideas, be able to navigate complexity, and prioritise
equality for everyone to take responsibility. In the end, leadership and planning have also relations
to finance. The financial resource in term of budget influences the long-term vision. In closing,
the local government needs intangible assets to achieve water sensitive Rotterdam.
Leadership, the long-term vision, commitment and Shared ownership, management and
responsibility can be linked to each other. Shared ownership, management and responsibility are
influenced by the local government rules, the availability of assets and the willingness to take
part. In the end, the shared ownership results in public participation and the involvement of both
public-private sectors. Shared ownership is often the best path for new investors and investment.
In Table 10, an overview of the findings from the two elements is presented.
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Table 10. Challenge and Opportunities for Leadership, Long-term Vision, Commitment; and
Shared Ownership, Management and Responsibility
Leadership, Long-term Vision
Commitment

Challenges

Opportunities

 The lack of awareness of people
and the stakeholders
 The lack of knowledge and the
inability to forecast the city risks
 The difference in interest and
goal within the local government
 The government reshuffle or
municipal election results in
changing regulations
 The political ideology

 Allow for public participation
 Allow for community
preparedness
 The shared funding between
municipality and waterboards
 Attract global investors which
allow for new investment
 Open to a transition which
results in a new way of
thinking

Intense, inspiring,
courageous, prepared,
consistent, enthusiastic,
caring about individuals

 The lack of awareness
 Arrogant and dispassionate
stakeholders will not let public
participation (be close-minded)
 The old way of thinking (a topdown approach)

 Allow for public participation
 Encouraging micro-level
initiatives
 Allow for community
preparedness

Honest, intelligent, decisive,
organized, compassionate,
innovative, ambitious

 The lack of optimism
 The lack of knowledge and
expertise
 The lack of collaboration within
the local government

 Attract global investors
 Allow for new investment
 Building public trust and will
 Allow for a new concept
implementation

Systematic thinker, openminded, inclusive, think long
term, globally conscious,
interdisciplinary

 The lack of knowledge
 The lack of awareness
 The difference in interests
between the stakeholders

 Attract global investors
 Allow for public participation
 Allow for job creation
 Allow for innovation

Empowered communities,
strategic vision, coordinated
governance

Integrity and transparency

Shared Ownership,
Management & Responsibility

Assets or property

Involvement of community

Equity sharing arrangement

Long-term management

Challenges

Opportunities

 Difference in interests between
the stakeholders
 The policy and rules which
impede a subsidy and creativity
 The complicated law procedures
to get permit

 Attract global investors which
allow for new investments
 Allow for multifunctional
infrastructure and innovation
 Allow for flood protection

 The lack of awareness
 The lack of knowledge
 Difference in interests between
the stakeholders

 Allow for public participation
 Attract investor and building
networking
 Allow for shared funding
 Allow for innovation

 The government reshuffle results
in changing regulations
 The changing political leaders
every certain year

 Attract global investor which
allow for new investment
 Apply for new strategies for
risk reduction
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4.3.2. Public engagement, participation, and transparency; Community preparedness and
response to extreme events.
This section reveals how public engagement, participation and transparency is an important
indicator that aims to raise awareness of climate adaptation within communities through social
learning to support and build the capacity of different stakeholders, experts and people to manage
their water environment effectively. Community preparedness and response to extreme events are
considered as a result of social learning which communities obtain from their participation in
climate adaptation. On the contrary, community preparedness would not successfully work
without the involvement of the citizens. Therefore, this part discusses these indicators in the Dutch
situation which can be linked to each other.
a. Public Engagement, Participation and Transparency
As the local government has been implementing a top-down approach for a long time ago,
public engagement and participation seem not popular within Dutch society (WSR). Before the
concept of public participation became prevalent in the society, the municipality obtained input
and ideas through participation with other parties such as waterboards, city council, and private
sectors, for which this activity usually was supported by the European Union. Concerning city
resilience, the local government collaborate with 100RC Rotterdam to initiate a program with
Paris and Surat city of India, to discuss a resilient strategy and exchange lessons learned with each
other. The municipality is also having mutual relationships with other cities such as Jakarta,
Singapore, New York, Copenhagen and other members within the delta city network.
Public engagement is now still under development and needs to grow (RC). The local
government started to involve the citizens in their project implementations but not yet in the
decision-making process. Nevertheless, not all governmental institutions such as waterboards
implement a scheme of public participation. The waterboard (WB1) also confessed that their
committee is elected by the citizens, but this institution could not arrange the public participation
because they do not have a mechanism to include citizens in their project. People think that the
local government do not take their voices very seriously (NGO). Meanwhile, other people said
that they do not have time to participate in the public meeting because they are busy at work or
they do not have interest and knowledge in such an issue. The public participation is usually
organised by the municipality, but the waterboard (WB1) argued that the citizen’s participation
would result in resistance or support. For example, when the waterboard wanted to build the water
square in the South Rotterdam, the authority could not build it because there was resistance from
the people living there. The inhabitants were so afraid of water and they think that the water can
be flooding their houses anytime. On the contrary, they would complain when the waterboard
(WB1) get rid of water during the drought. This resistance from people arose because there was
no real contact with inhabitants and people lack knowledge about the project.
For Water Sensitive Rotterdam, public participation is now part of their movement. With
the municipality, they are trying to convince the citizens to be active and work together on the
Rotterdam resilience and climate adaptation program, particularly in the water sector. When the
municipality was implementing the adaptive measures in the public space, it would invite a lot of
parties and organizations who live and occupy in that area (WSR). The local government needs
to move faster because the climate crisis is also happening rapidly. They need energy and soft
skill to implement the adaptation measures. Water Sensitive Rotterdam is not about water and
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climate adaptation but it is also related to dialogue, hearing with organisations within the city to
talk about the issues and spread the information from government to society in order to stay in
touch with citizens and encourage them to be more initiatives. And the stakeholder (WSR) feels
that it is now changed compared to before. The collaboration and public participation are keys to
working on for the next couple of years.
“You can organize the transparency in community projects, you contact the people, you
need to have clear goals about what you want. For example, they want to regulate the energy
transition, but they do not inform the communities why they want to do so. It is still not clear
where and when? How much? So, I think it is important to talk with people because mostly we
only know from the television” (NGO)
The most important activity within water sensitive city is going to the area, look around
and talk to the people living there, because a key person knows the neighbourhood well about
what is happening and also listen and feel what is useful or not (NGO). This collaboration and
participation will eventually produce innovations for water sensitive Rotterdam (WSR). To
improve the city in this way is to work together with a spatial planner, urban designer, architects,
even artists and other sort of people but also people from the social and economic part because
the local government is not only building the city in well-designed form, but they want to improve
the social cohesion for the people living there. The nineteenth centuries neighbourhood, were
fully paved and stony, and inhabitant’s homes were directly facing to the street (public areas).
People found it was annoying and there was no privacy or no greenery at all. The municipality
was talking together with the inhabitants in which they agreed to install a green fence for safety
then they also built a park, aimed to improve social cohesion and make the neighbourhood nicer.
In this way, people started to know each other, they feel comfortable and safe in their
neighbourhood. The environment becomes clean and there was no rubbish in the street because
they maintain their surrounding by themselves. It is the first step to create awareness which then
continues to build a sense of belonging within the community and social ownership (MR). This
small solution is beneficial for society and this kind of approach is part of water sensitive thinking.
“We should involve people because they know better about their neighbourhood. As I said
before, the key is interactive communication with the community, the experiences of people who
are living there, their input, suggestion, complaints, what they worry about, what they see” (WSR)
The municipality admitted that sometimes they too focus on physical infrastructure
regardless of the people. Therefore, they need the Departments that are responsible for social
aspects to sit together and make an integrated plan that can be feasible. The municipality usually
prepares the masterplan in two years beforehand. Then they visit the area and they collect the
people’s voice to get their needs and expectations. In common, a consultancy firm will participate
in this session to facilitate people, urban designer, governmental stakeholders, waterboard through
a workshop. Again, the meeting depends on the topic, the main organizer is mostly from the
municipality as long as it related to the public space. Sometimes the initiative was also coming
from the community and the stakeholders from the local government were invited to come to
discuss (usually related to private space or housing in the neighbourhood).
The municipality through the Department of City Development informed inhabitants and
asked their opinions toward the city plan. Indeed, the feasibility would be determined by the
policymaker whether it is valid or invalid to make a plan, but public participation aims to tell and
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convince the community to agree with a plan implementation. For instance, when the municipality
wanted to build a park in a certain neighbourhood, the officials were visiting the site to meet and
talk with the representative. The municipality was approaching one by one and inviting them into
the evening meeting. Usually, this meeting or evening participation was held in the community
centre or a church hall (the building next to the church) located in their neighbourhood. In practice,
the civil servants were also ringing the bell or spreading the leaflet door-to-door to inform
inhabitants to participate. The evening participation is attended by some officials from the
municipality, facilitator from the private sector, garden coaches and six inhabitants. At that
meeting, the coach, a facilitator (usually from a private or local consultancy firm) and some people
from the municipality came across the inhabitants in the area they wanted to build. Firstly, the
facilitator will explain the project to give people knowledge of what and why they should develop
the park. The coach (usually a garden coach) explained the procedures in a more practical way on
how they implement the project. In the implementation phase, people are expected to dig up the
soils and plant the trees by themselves. The coach and facilitator help people as well and both of
them are good in communication as well as well-educated and professional in their field of work.
Besides, the local government also opens a customer service within the municipality to
raise the citizen’s voice and gain complaints, inputs and positive critics for the city improvement.
Usually, these are people complaining about municipal waste or garbage in their neighbourhood.
The people can share or give their inputs, comments, or inform the municipality through the
website the city has, and the municipality would like to follow up and connect it to each
department in the municipality (MR). The local government attempts to respond to their inputs
within 24 hours. As mentioned before, the local government is educating people with learning by
doing to raise people’s awareness of climate adaptation and city resilience. Moreover, when the
issue is closely related to the inhabitants, the municipality incorporated with a NGO to undertake
the programme. The local government put climate adaptation as a win-win solution. A win-win
solution means that the local government take sixty percent of city space for climate resilience
and people benefit from the green environment.
“We need sixty percent to become climate resilience, and that is the complex thing because
the municipality is not in charge there, so we have to convince the citizens to dig their gardens,
to design a green roof for example. We have to scale up because it is going very slow and the cost
of time. It seems difficult to pick it back from projects within the city and we do not have money
to change the city, so we have to include climate adaptation in another way of working” (RC)
The NGO advises the municipality to create a better green space and they think that there
are a lot of business opportunities in the green environment. The NGO has developed a green roof
together with private companies. The green rooftop consists of multiple businesses namely a
rooftop farm, water storage and café. This business opportunity is supposed to be a concern of the
local government and it becomes part of the climate adaptation program (NGO). The NGO want
to be more critical towards water-sensitive governance in Rotterdam.
“We try to act as the glue between the joints of organizations in the neighbourhood. The
neighbourhood cooperative has the network and the relationships to speak the language of the
living and the system world and has the potential to strengthen initiatives. With a Health insurer
and an energy company as partners who have an interest in a strong neighbourhood, we could
achieve even more, just as with the aforementioned resilient work processes” (NGO)
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The city has been experiencing much more extreme events and it is important to connect
with resilience, cherish and strengthen the city resilience. The private sector perceives that
Rotterdam has already a long tradition of accessible participation, such as Opzoomeren and the
City Initiative. Another implementation of public participation is shown in the Crooswijk and
Frederiksplein district. Sometimes two nearby neighbourhoods can collaborate if the project
involves both neighbourhoods. Together with residents, children and young people, they thought
about what they wanted to see on the square (PS). It is worth mentioning that the coach was using
an interesting method in approaching young people.
They succeeded in meeting with the young people and school children to make a drawing
on the asphalt of the square. Together with the architect, the project leader and the coach started
to a conversation with young people by inviting them for a football match on the square. There is
still much to be gained when it comes to 'resilient work processes' (PS)
The private firm believes in entrepreneurship as a success factor for the BospolderTussendijken neighbourhood. People who were working on this cooperative want to strengthen
the energy and involvement of people in the neighbourhood. Together with active residents, the
municipality of Rotterdam, Havensteder and Rabobank Rotterdam, they are working on economic
development and resilience. They seduce and support initiatives from and with residents and link
them to institutional parties, such as Park 1943. Residents and entrepreneurs challenged the
municipality to take over part of the park's management and programming. The private sectors
noticed that it is difficult for the municipality to operate in a hybrid organizational form. Project
funds or a neighbourhood budget is challenging, and it is sometimes difficult for the municipality
as well as the residents and the initiators to work together. Another example is the Oud-Crooswijk
Motion in which the neighbourhood was recently designated as the poorest neighbourhood in the
Netherlands. The motion makes plans for the next four years in the areas of poverty alleviation,
unemployment, and nuisance. The extra resources and acceleration of plans would be very
welcome. Moreover, approaching the outdoor space such as the water square Frederiksplein
certainly also contributes to the quality of life in the neighbourhood. The coach or facilitator has
to offer a network of people in the neighbourhood who can possess certain qualities and talents
and want to use in projects.
Nowadays, the people are changing, they started to gain knowledge and they are also more
concerned with climate change, they see the rainwater has potential benefit for them, people reuse
rainwater and they are feeling that they are responsible for the water flow. People are currently
passionate to take part in a government project because their awareness is rising. Even, they asked
the municipality to create the climate adaption in their neighbourhood (MR). People now start to
see how the projects are getting realised and this is a very good sign for the local government
because then the project is not expensive, and nobody will be against the programme because all
of them are participative and supportive.
“Sometimes people use their money, sometimes they also get money from the municipality
in an unstructured way, they were also fundraising by themselves, whereas they have already the
awareness for making green space and the local governments are not taking the local community
projects very seriously but sometimes the local government needs us” (NGO)
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The NGO discerned that the city needs the community workers to help and guide more
people to manage their garden, creating social interaction and other social community things. The
NGO stated that public participation is now rising, and people started to be aware of it.
Nevertheless, NGO revealed that they never talked with a staff member in the departments
because the politicians are probably scared to talk with the NGO. Sometimes when NGO proposes
ideas or comments or critics, the politicians did not react or respond to them. Today, the local
government is now using the NGO to spread the positive campaign of climate adaptation and they
reward NGO with some money to run their green community projects. The local NGOs of
Rotterdam play a role in city advising instead of a demonstration or protest march.
“It is important to prepare the community because what you see in the Rotterdam city that
there are a lot of projects coming from the communities: small projects about green. There are a
lot of green community projects. The problem is that the green community project is not city
planning, they are from art, from the social sector so, they do not get money from officials.
Sometimes when we asked the departments, they will direct it to another department and there
was a confusing authorization system to talk and engage with local government. So, the
community makes the green space with their garden, own budget and it is maintained by
themselves” (NGO)
The challenges of public participation are the differences in the goals among the
stakeholders, the resistance from people and the lack of knowledge within the society about
climate change. People usually think about their living first, on what they want to eat tomorrow,
how much money and time they want to spend for themselves rather than thinking about their
surrounding even public space (WSR, MR, NGO). Moreover, the waterboard (WB3) mentioned
three major challenges for the resilience movement. Firstly, resilience must ensure that human
values are adhered to and that people treat each other properly. This is very much needed in this
harsh climate. Secondly, the task is that the resilience movement must facilitate initiatives from
the city rather than to steer them. Otherwise, it becomes a municipal vacuum cleaner for social
initiatives in which the system world swallows up the living world. Last but not least, the third
challenge is strengthening the knowledge related to urban infrastructure in society. The resilience
movement should ensure that that knowledge is shared much more and reach a higher level.
b. Community preparedness and response to extreme events
From the interviews, the community preparedness consists of the ability for maintenance
of infrastructure which is built upon the awareness of the community to minimise the risks (MR).
As mentioned before, the community preparedness would not effectively work without the
involvement of the citizens. The waterboard (WB2) contended that community preparedness
means ensuring safety and keeping dry feet in an extreme situation. Safety is one of the important
purposes which should be achieved in community preparedness. The city of Rotterdam is located
in the west part of the Netherlands where the groundwater has been a bigger issue for the past
years. The problem of groundwater is causing land subsidence in which the situation is aggravated
by precipitation and climate changes (WB3). The waterboard (WB2) mentioned that a resilience
project is not of the local authorities’ interest, or they need to, but the project aims to improve
quality of life in the city. Hence, the local government needs to keep reminding people to be more
ready in the next thirty to forty years later and keep telling the citizens that there are a lot of issues
at stake and a lot of problems at hands.
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“We look at the uncertain happens in next 30-40 years later. This city is the lowest delta
in the world, so it is important to be aware of that and being well-prepared. We are trying to
adapt to extreme water, but we are also evacuating the vital infrastructure such as the main road.
This is part of our adaptive programmes” (WSR).
The local government perceived that maintenance is very important to optimize the basic
system and keep the system working effectively to deal with ninety percent of the city risks. The
ninety percent of risks are coming from hurricanes, flooding, heat and drought (WSR). Water
extreme is not merely a big issue in Rotterdam. To deal with other issues, the local government
started to plan a climate mitigation to reduce CO2 and GHG emission in the city. Although the
reduction of GHG emission is not their main task, the local government wants to reduce the high
reliance from fossil fuel or gas into electricity or some renewable energy to obtain multiple
benefits. The energy transition is also one of the manifestations from the community preparedness
because fossil fuel is not renewable energy and will be finite in the future.
“We are not only focusing on the water, but we are also combining it with heat stress which
happening during the drought, so the regulations can be integrated and well-consolidated based
on the current needs” (MR)
The local government has implemented the adaptive programme by far in a public area
with trees along side and the green tram line for instance. The municipality was cooperating with
private sectors, and shops in the commercial areas to provide the green space for climate
adaptation. Additionally, they also built a floating park or floating farm on the water because the
local government want to utilize the water for greenery, recreational and educational purpose in
Maashaven that can eventually be used as water storage.
“When people build their house, the municipality provides the garden couch to monitor
and remind them, to let their space or backyard to be unpaved. The couch can provide advice for
designing the garden and planning together with inhabitants. This is a way to educate people with
learning by doing. We need inhabitant’s awareness of it” (MR)
The municipality added that adaptation means that people consider and look at the risk
carefully. People are expected to be aware of their surrounding first such as their garden. The
municipality attempts to provide guidance and expert knowledge to remind them of the
importance of water retention since Rotterdam lies below sea level and the city is prone to sealevel rise. The local government think that if each household contributes their housing lawn for
water retention, it will help the municipality to prepare for water extreme event and reduce
flooding. Another example is the case of the area outside of dykes. The risk of sea-level rise is
always threatening the area behind the dykes. Even in the past, the local government was thinking
of elevating the land up 2 to 7 metres, to prevent the water flowing into the neighbourhood, the
municipal workers reconstructed the public infrastructures and it costs much money. Thereby, the
local government wants to change people’s mindset and starts to apply new rules for safety. As
mentioned before, safety can be achieved in a well-prepared community.
“The municipality educates people to evacuate themselves, and encourage landlords whose
houses are close to the dykes or water bodies for keeping their ground floor and first floor empty
or using that space for warehouse, and encourage their second floor for living so when the sea
level rise is happening, they can survive and adapt with the water extreme event” (MR).
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The local government wants people to be aware that a puddle of water on a surface would
be dangerous for public users during the raining season. People are expected to inform the
municipality if they see the rainwater has been covering the road for more than 30 minutes even
for one or two days, then the municipality worker would take action or treat rainwater
immediately to reduce surface water flooding. The awareness and information from the public are
needed because the local government sometimes did not notice the risks in the field. The first step
to improve the community preparedness is inviting the citizens and students to participate in
governmental projects to raise their awareness (RC). Community preparedness has been in the
local government’s agenda in which they have to invest a vertical evacuation and appoint the
high-rise buildings for shelter during a big flooding event. Although this plan is not made yet, the
local government with 100 RC want people to keep updated to extreme events.
Dutch society is indeed familiar with water issues since a long time, but community
preparedness and response to water shocks and stresses have not become a public priority yet.
Based on the interviews with the citizens, if flooding happened, people would probably buy a
small boat for mobilization or move to a city with a higher natural elevation. Nonetheless, people
who are living in the Netherlands are not only Dutch but also people from other countries who do
not have enough water literacy (WB1). The waterboard (WB1) said that cultural differences are
a challenge to mobilize these communities to deal with water extreme as stated in Box 1.
Box 1. The Cultural Difference in Dealing with Water
Dutch people get used to see water everywhere. Since they were young, Dutch
parents encouraged their children to swim from they were four. The long experience
with water makes that Dutch people are familiar with water because they were
learning how to manage water since they were young. On the contrary, when the
waterboard was managing the water system in the cultural neighbourhood, they were
facing the challenge (WB1). For non-Dutch people who could not swim and those
are coming from the third country reject the existence of water bodies. These nonDutch people are afraid of water and they think that the water bodies are threatening
their lives and water is endangering their neighbourhood. These certain population
groups demand less water volume because they also worry about their children, and
they do not have swimming license. The waterboard was wondering why they are
afraid of water while the local government needs to do something with water.
When the waterboard wanted to get rid of the excessive water in another
neighbourhood, other non-Dutch people insisted the waterbodies still exist in their
surroundings because they think that water is the vital resource that should be
protected and kept for their living. These people come from countries with lack of
clean water resource. As a result, they want to keep the water because they think that
water is a basic need for human being. Meanwhile, Dutch people are now trying to
get rid of water when the sea level rise (when the amount of water is getting high).
Therefore, it is useful to know each other’s problems before the waterboard is
working on the water project (WB1). If they do not work together with people, they
will lack knowledge about how to use the rainwater properly because people will
usually use rainwater differently such as for washing cars.
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In the end, the waterboard (WB1) discerned that this kind of differences from Box 1 is also
caused by the lack of knowledge of managing the water and how people see the water differently.
The waterboard (WB1) suggested that the local authority has to talk with people and let them
think about or let them help the local government with these problems. The waterboard (WB1)
then gave these people some options whether they will get rid of water or take water with them.
But when the local government think with them, the authority should let people know that water
is part of this area and its ecological system. Thereby, people will know why the waterboard or
local government built a waterpark which is beneficial for people as recreational use and
preservation. The waterboard (WB1) is trying to understand the different cultures because
learning can make people and waterboard work together for further project.
In conclusion, the municipality started to change the mindset that the citizens cannot
depend solely on the municipality or local government, but the citizens have to contribute their
ideas and hands to take part. Public participation is about working together with policymakers,
maintenance engineers, urban designers, waterboard, housing coöperations, municipality, and
citizens. The stakeholders, parties and citizens have to know that the different goals can be
combined as their focus are the shared ones. Public participation can be defined as the ability to
listen, people, to obtain the information from the communities or organizer or administrator, to
communicate for the integration with many stakeholders and to accommodate multidisciplinary
works. Moreover, the success of public participation and collaboration can benefit financially.
Due to the high cost of city development, public participation is expected to lower cost and save
money during the implementation because the more parties and the citizens involved, the more
resources (financial support or materials from communities or other parties) can be obtained.
Leadership, long term vision and commitment are the key elements for the local
government to boost energy and motivation within society to create public engagement,
stakeholder participation and transparency. Organizations, communities and other parties are not
bureaucratic, but everybody is equal in the way of thinking, whatever they do within this
movement. The bottom-up governance system is a good sign for the local government particularly
the municipality. The local government is now expecting that people are willing to change, people
can also learn from the city failures for a better future. People are expected to perceive climate
adaptation and city resilience based on the Dutch situation instead of copy-paste of concepts from
other countries. All people are also expected to have knowledge of a sponge city and circular city.
In this study, the meaning of community preparedness and response to water extremes is
(1) the ability to control and prevent any risks in the city before the disaster is coming; (2)
awareness for maintenance means that people are aware of broken infrastructure and responsively
inform to the local authority; (3) public participation means people are actively willing to work
with the local government; (4) ensuring safety from water extremes; (5) having less fear within
society means people will not worry for any risks in the future because they are well-prepared.
The findings related to the two elements are presented in Table 11.
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Table 11. Challenge and Opportunities for Public Engagement, Participation and Transparency;
and Community Preparedness and Response to Extreme Events
Public Engagement,
Participation and Transparency

Deliberation and
decentralization

Openness

Multi-actors’ arrangement

Citizens involvement
Democracy and
participatory process
associated with enhanced
organizational performance
Community Preparedness and
Response to Extreme Events

Less fear of water shocks
and stresses
Response action or actual
movement

Well coordination

Learning from experience

Challenges

Opportunities

 The different interests and goals
between the stakeholders
 The interest of political parties
for the elite group of people, will
not let public to participate.

 Decentralization allows the local
government to do networking and
cooperation (e.g Rotterdam with
100RC)
 Allow for public participation
 Allow for micro-level initiatives

 The lack of awareness
 The lack of knowledge
 The different interests and goals
between the stakeholders
 The lack of access to public
information
 The lack of awareness of
stakeholders and people
 The lack of information in society
on how and where they can
participate
 The different interests and goals
between the stakeholders

 Allow for public participation
 Allow for micro-level initiatives
such as community projects
 Attract global investors for new
investments
 Raising empathy and unity within
society
 Enhancing social cohesion
 The citizens initiatives can help
project implementation and raise
community preparedness

Challenges

Opportunities

 The cultural differences make
people resist to the municipal
projects
 The lack of awareness
 The lack of knowledge
 The different interests and goals
between the stakeholders
 The lack of budget
 The lack of access to public
information

 Allow for public participation
 Allow for micro-level initiatives
such as community projects
 Raising empathy and unity within
society
 Enhancing social cohesion

 The lack of awareness
 The lack of municipal initiatives
to implement learning by projects

 Allows public participation
 Raising empathy to environment
and unity within society

4.3.3. Multi-functional infrastructure and Benefits to other sectors
Rotterdam is a part of the Randstad region that has crucial infrastructures such as a port
and an airport to sustain the national economy. The geographical condition in a delta area requires
that the city provides a multi-functional system that protects many aspects. This section discusses
how the multifunctional water infrastructure has created various functions of public space and
climate adaptation in order to contribute benefits to other sectors.
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a. Multi-functional water infrastructure
Rotterdam has been protecting itself from water problems throughout recent centuries
(Rotterdam Resilience Strategy, 2016). The local government is not only planning the water but
also involving the social aspect by providing a multifunctional public space that can be used as
storing water, recreation and open green space, a place to meet up as well as to enhance social
cohesion. The local government should work in an integrated way of thinking instead of working
separately between the cross-sectional institutions. The cross-sectional collaboration results in a
multifunctional project that can save budget. It is also easier to propose the multifunctional project
to the European Union for obtaining financial support (WSR). Nonetheless, the municipality is
facing the barrier that is derived from the officials or the stakeholders who are only thinking about
their own responsibilities and neglecting the importance of collaboration.
As mentioned before, learning by doing is considered as an effort that leads to change in
citizen’s behaviour and their way of thinking towards water risk. Learning by doing is represented
with a waterpark within the neighbourhood which is one of the municipal projects to promote
climate adaptation particularly to reduce urban heat (WB1).
“I think that multifunctional measures are the solutions which we will need more and more
in the future. Space is becoming a scarcer good, especially within densely built-up cities and
regions such as our own region Delfland” (WB3).
The waterboard (WB3) critically appraised the value of indicator from multifunctional
water infrastructure helps to implement measures for a water sensitive city. The multifunctional
system is able to deal with land scarcity in the city. Implementing multifunctional measures also
means getting to finance the city projects. Multifunctionality serves multiple goals in which
multiple departments and organisations can or should co-finance projects. It is worth mentioning
that the lack of budget is a barrier to implement climate adaptation. The local government needs
additional financial support and subsidy because climate adaptation costs much money such as
greenery in the city.
“In Europe, it is about other skills and other drivers. Maybe because their budget is
depending on the monitoring and stuff. We are more creating something that is integrated so it
can be used for multiple purposes and looking for added values” (MR)
Besides, it can reduce the financial burden for the municipality; the multifunctionality is
something integrated that can also generate added values for the city system. Other institutions
and private sectors need to contribute to multifunctionality in the city of Rotterdam. A nongovernmental organization (NGO) think that the office buildings in the city centre have not yet
adopted the concept of sustainability, and the buildings are not completely emission neutral,
whereas those buildings are used for the next forty or a hundred years. Most people think it is
more important to create a green environment and improve safety as well as social cohesion in
the neighbourhood. They have not realized yet to be utilising their rooftop for climate adaptation.
The municipality knows 10% of the risk events and they realize that climate adaptation
needs extra measures because a robust basic system is not enough. For these extra measures, they
should find them in the adaptation, which is literally called the adaptation measures. Those are
not within the basic system, but the measures are carried out in the public space such as water
plaza, water storage places, green roofs, flood protection and kind of measurements. And it is
very important to add multifunctionality to fulfil the extra capacity in the system.
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Figure 17. Scheme showing the robust system of water management and flood protection
in the city of Rotterdam as climate adaptation measures (Source: urbanisten.nl)
As stated before, the city has sixty percent of private spaces with large services. The
municipality expects to intervene in the sixty percent of urban space for additional climate
adaptation measures. This private space is often in the form of building areas in blocks near the
city park which can be easily maintained. Some developers and business actors already use the
empty space on the rooftop of building for gardening that is combined with rainwater storage
(green-blue concept). The local government also promotes that way of green-blue thinking
because this concept does not need complicated systems (only tiles and sewer) and pipes and they
are cheap and available materials (WSR). People can see the mix public-private spaces on
Watersquare Bethemplein which is surrounded by a school, a theatre, a church and offices (see
also Figure 18). The square itself is owned by a municipality (public space). During summertime,
this multi-functional infrastructure perfectly provides the place for people to do sports and hang
out on. The square has proved to give the added values for the environment in terms of flood
prevention and contribute to social resilience.
“We have a square which is the famous one namely Watersquare of Bethemplein. We
provide this place for people to meet up, they are biking, there is less traffic, maybe a place to
hang out and whatever” (WSR)
As a result, the combination of multifunctionality and green is safe for children to play, that
is easy - accessible for walking and biking (sports). Green aspect helps to purify the air which is
important for the urban quality and all those aspects are the keys for the local government. Due
to the urban density and city size, the local government has to collaborate with other stakeholders.

Figure 18. Watersquare Bethemplein (Source: urbanisten.nl)
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The way local government implements the multifunctional infrastructure by combining
multiple systems were shown in for instance the water plaza. Initially, water plaza is used as water
retention, but the experts within the municipality started to think about innovation which put a
multifunctional infrastructure in the water plaza as a place to hang out and meet up, do sports and
leisure activities as well as water retention. When the local government built one large water
storage, they applied adaptive measures through the multifunctional design of public space.
Multifunctionality is very important because the local government wants to deal with ninety
percent of extreme weather issues. Practical measures were implemented to help retain the
stormwater and ensure the water as clean as possible. For example, as mentioned in Box 2, the
separated sewer system that is connected to water plaza and other water bodies.
Box 2. The Implementation of Multifunctional Water Infrastructure
The Water square of Bethemplein (also known as a water plaza) is the
prominent water project located in the city centre that is surrounded by a church, a
school of applied science, a theatre and private buildings. The square is built within
four years from 2011 – 2014 and it is initiated by the municipality of Rotterdam:
Rotterdam Climate Initiative and Waterboard Schieland & Krimpenerwaard as the
clients. The development was done by the main developer, Urbanisten Consultancy
Firm. They designed and supervised the process of implementation. The capacity of
water storage is 1800 m3 which offers a temporary rainwater buffer during the
raining season. The wire networks and pipes are installed in the underground. Those
pipes are connections from surrounding buildings to rainwater collection ponds. The
rainwater is collected from rooftop of buildings and the flow is channelled via pipes
into the storage in the middle of the water plaza. During the rainy season, the square
is filled by rainwater which is gradually discharged into the sewer system.
Meanwhile, the water square which will be dry in the summertime can be used as a
recreational space. The development of water square itself refers to the Rotterdam
Adaptation Strategy (2014). The local government proudly stated that this water
square is the manifestation of innovative climate concept which has attracted
attention from around the world.
b. Benefits to other sectors
From the interviews it was clear that; benefits to other sectors refer to a certain virtue as
the reward for multiple sectors both public and private sectors. This reward takes the local
government in various form. Firstly, public participation is beneficial because it helps the local
government to implement adaptation measure and preserve the city because the municipality
expects people (involving a non-governmental organisation and communities) to actively
contribute to climate adaptation. It is expected that this NGO and communities can benefit in
terms of gaining knowledge and sharing their interests. Secondly, a new cooperation with the
other parties gains new investment and financial resources for city development. The municipality
is expected to set up joint ventures and other economic cooperations with private firms. Related
to the collaboration, the local government also discusses their upcoming projects with the
European Union. If the projects are beneficial for the European continent particularly dealing with
climate change, the EU will fund the programmes. The amount of budget would be different per
project and based on the size of the development. Moreover, the municipality collaborates with
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other governmental institutions to collect taxation such as working with the Port Authority for
instance (MR, RC). In this case, the Port Authority also benefits from flood risk protection
because the municipality is responsible for the management of the urban sewer system. Thirdly,
a cooperation with private firms creates extra value in public space.
To sum up for this indicator, the multifunctional infrastructure allows for new
collaborations and cooperation between the local government and non-government (NGO, private
companies and global investors) which results in benefits to other sectors such as mutual shared
ownership and maintenance and; gaining the multiple funding from new investments.
Multifunctionality is the manifestation of city innovation which combines green and blue
infrastructure, and aims at offering added values, implementing adaptive measures through
surface water retention, providing a convenient public place, and preserving the living
environment. In Table 12, an overview of the two indicators is presented.
Table 12.Challenge and Opportunities of Multifunctional Infrastructure & Benefits to other sectors
Multifunctional water
infrastructure

Challenges

Opportunities

Stakeholder
engagement

 The lack of awareness
 The lack of knowledge
 The differences interests and goals
between the stakeholders

 Allows for innovation
 Attract global investors for new
investment
 Building networking and allows for
shared funding due to multiple
collaboration

Design features:
permeable pavements,
bio-retention areas,
grassed swales, curb
cuts, rain gardens and
stormwater harvesting

 Urban disaster such as land
degradation makes a malfunction
 The different interests and goals
between the government and private
business
 The lack of awareness
 The lack of knowledge

 Multifunctional design can be a city
attraction and allows for tourism
 Allows for flood protection
 Educational media for climate adaptation
and resilience
 Attract collaboration with entrepreneurs
for innovation and producing new
materials

Challenges

Opportunities

Benefits across other
sectors

Public & private
partnership
Joint ventures and
other economic
cooperation
Effectiveness
Value creation, profits,
members, legitimacy,
and moral capital

 The differences in interests between
the government and private business
 The political reshuffle will result in
changing policy and agreement
 The slow bureaucratic system
 The lack of collaboration within the
local government

 Attract global investors for new
investments
 Allows for multiple funding
 Allows for shared ownership,
management and responsibility
 Allows for public participation

 The different interests and goals
between the local government and
private business
 The lack of technology and
knowledge

 Optimizing the maintenance and
management system
 Attract global investors for new
investments
 People can gain knowledge from value
creation in a built environment
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4.3.4. Healthy and Biodiverse Habitat
This chapter discusses how the local government of Rotterdam combines the social and
natural system resulting in an ecological adaptive capacity in their conservation decision making.
As stated before, the establishment of a wildlife corridor is one of the successful adaptation
actions of biodiversity conservation. It is undoubtful that the Dutch government appreciate the
protected natural network and its connectivity to increase adaptive capacity in the ecosystem
supported by communication, collaboration, and cooperation as it stated in the National
Ecological Network (Natuurnetwerk Nederland, 2000). The central government is responsible for
the main water bodies and international nature policy while provincial authorities establish more
detailed rules and regulations for nature protection within their regions and implement the national
nature policy as well.
The Randstad-Green Heart has by far been an advanced ecological-resilient concept in
Dutch spatial planning (Ilieva, 2016) to preserve both open green spaces for conservation and
non-conservation from high urbanization pressures. Hence, the Dutch government promotes
‘green growth’, which implies economic growth without a negative effect on the environment
(Government of the Netherlands, n.d.). In Rotterdam itself, the issue of biodiversity has been
included in their agenda particularly related to blue-green infrastructure.
“When you are talking about blue-green infrastructure, you also think about biodiversity,
especially in the Netherland, we have an area where you can add the values for social inclusivity,
as well as biodiversity” (MR)
The municipality stated that living organisms in the city are diverse. They have been
implementing the regulations and the blueprint to achieve the city goal on climate-proof 2025
which also involves water resilience. The local government is now shifting from conventional
thinking to “doing by nature” thinking. The municipality contended that they do not hold it back
or prevent the disaster risk in the city, but they find the potential opportunities from the urban
nature and its risks to create new habitat for human and wildlife animals. It is interesting to note
that according to the Estate (Conservation) Act, every development project which sacrifices the
natural environment will be charged tax and incentives as environmental compensation. In
relation to healthy and biodiverse habitat, biodiversity should be one of the integrated factors in
the design of multifunctional water-sensitive measures as it has shown in Tuin van Floddertje (see
Figure 19). This place is located in a suburban area of Rotterdam and it is used as a wildlife
habitat; it is also open for a nature field trip.

Figure 19. Tuin van Floddertje (Source: https://www.nlgreenlabel.nl)

83

Another implementation of a healthy and biodiverse habitat in the city of Rotterdam is a
tidal park which is located in the waterfront area. A tidal park is a spatial intervention that exploits
different possibilities as well as brings nature and the city closer together. The development of a
tidal park aims at making the river more natural, perceptible and attractive in relation to the urban
environment. This park is perceived to strengthen the relationship between water – land and nature
– city. Based on the Groen document (2018), the tidal park is expected to create added values in
terms of ecology, recreation, social value and economy, the experience of natural dynamics and
a laboratory for knowledge development. Moreover, nature development is intended as the basis
of urban development to invest in the green living environment.
The waterboard (WB1) explained about the collaboration between the waterboard and the
municipality to create biodiverse habitat which is shown in a concrete way since a few years. The
urban designer within the municipality built the waterpark with its facility for human being while
the waterboard built water bodies as habitat for aquatic animals such as fish and birds to live
(WB1). Both the municipality and the waterboard are integrating their own goal. If the
municipality wants the area to be used for the children to play, then they will pay for playground
facilities. Each project has its own purpose, but the value of biodiversity should be inevitably
embedded in there. Meanwhile, for the waterboard itself, they seek for the potential use of water,
but they do not pay for public facilities. In the future, the local government expect that the
waterpark will be connected to its surrounding buildings such as schools.
“I personally like the diversity that can give the impression to be a more vibrant, liveable
and multicultural atmosphere. We should embrace it. Healthy and biodiverse habitat will
encourage the improvement of ecological health” (MR, WSR, RC).
The combination of people and the physical aspects are important to every measure the
local government takes in climate adaptation. People stated that they would not mind if their
neighbourhood is filled with a biodiverse habitat because the risk of aves such as birds and ducks
would not be very high. Unless these animals start bothering the surrounding area, then the local
authority would need to take measures to control the animal population. The local government
does not have a general solution because every project is different in every specific area, therefore
they specifically would focus on implementing the measures based on the need and priority. In
densely populated cities, infrastructure can be part of the solution, but the local government thinks
that nature will be the most effective one (WB1, MR). The waterboard (WB1) added that the
combination of awareness over green areas and infrastructure will result in a climate-proof design
of the city. To become climate-proof, one uses the technique started from the soils – green
plantation – infrastructure in order to control the water flow. In the end, city water resilience can
be achieved with the help of a natural cycle in the ecosystem and landscape design. The
department of City Planning has built a water basin with the specific design that enables
biodiverse habitat in the water as it is depicted in Figure 20.
habitat

Figure 20. Design for Biodiverse Habitat in Waterbodies (Source: The Municipality of
Rotterdam, 2019)
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To summarize on this indicator, the built area and the natural environment should be
balanced as it relates to activating the connected green and blue space which will be explained in
the next subsection. The indicator of healthy and biodiverse habitat is not frequently mentioned
or elaborated in detail during the interviews held because all interviewees think that their priority
is to increase awareness within society, improving climate adaptation and flood protection as well
as creating urban resilience. This indicator is an added value that can be obtained from the
municipal project implementation. An overview of this indicator is presented in Table 13.
Table 13. Challenge and Opportunities for Healthy and Biodiverse Habitat
Healthy and Biodiverse
habitat

High quality of the
environment

Conservation
resources and
protected area

Aesthetic, cultural,
recreational,
socioeconomic and
spiritual benefits

Challenges

Opportunities

 Lack of awareness and knowledge
 Rapid urbanization and city
development cause a land
conversion from green space to a
built area
 The difference in interests between
the stakeholders
 The lack of collaboration within the
local government

 Provide a flood protection
 Reduce UHI (Urban Heat Islands)
and GHG emission
 Improve air quality
 Preserving the natural
biogeochemical cycle
 Provide wildlife habitat
 Allow for education and natural
tourism

 The lack of awareness
 The lack of budget for supporting
infrastructure
 The lack of collaboration between
government and non-government

 Allow for education and tourism
 Attract global investors for new
investment
 Providing public space for social
interaction

4.3.5. Activating Connected Green-Blue Space
This section elaborates how the city of Rotterdam has been implementing the blue and
green project to achieve Rotterdam resilience. Connecting green and blue space as a main concern
can give an impact on mitigation and adaptation to changing climate. Due to urbanization in the
city, managing the environment would be very complex due to the increased scarcity and high
competition to obtain natural resources such as water. Rotterdam sets the public space and the
water specification as accelerators of the intended spatial developments (Structuurvisie
Rotterdam). Before discussion connected green and blue space in practice, people need to know
that the city is divided into two different land uses namely built-up area and conservation area
(see Figure 21). The bureaucratic system allows people to access the document policy of urban
plan publicly. It is seen that the built-up area is monocentrically emphasized in the city centre and
the open green space surrounds the city as a buffer. Nevertheless, the local government started to
change in the way they utilise the green and blue space in the city. Considering the city of
Rotterdam as a delta city, the local government keeps searching for alternatives and innovation
which then they came up with the concept of green-blue infrastructure to prevent the city from
extreme events such as flooding and sea-level rise (MR). The concept of green-blue infrastructure
has been adopted in the Netherlands since the last years.
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Figure 21. Map of Opportunities for Desired Living Environments in Rotterdam
(Source: Stadsvisie Rotterdam)
A non-governmental organisation (NGO) discerned that the green-blue project is profitable
as it offers the opportunity for certain businesses for the city. The political parties completely
focus on making money and business, when they can actually use connected green-blue
infrastructures on a rooftop to gain benefits. As explained in the previous section, the prominent
implementation of connected blue and green infrastructure can be a green rooftop. Nevertheless,
the utilisation of this smart rooftop into a sustainable green roof is not an easy task. The city of
Rotterdam has many flat roofs, but it costs money. It is impossible to ask the building or
homeowner to build the green roof by themselves because the stormwater and its flow is a
challenge for the city and the local government should actively be involved and fund its
construction (NGO). The NGO expects that the municipality gives the housing association some
budget or money at least forty percent for developing solar power, a green roof, and/or water
retention in each building. Mostly, the private sectors are funding the development of the green
roof because they have a commercial interest as a business opportunity. Moreover, the building
is privately owned by the company in which the private sectors think that it is cheaper to build a
green roof on their property rather than they pay for the compensation to the local government.
The municipality is actually aware of the green roof options, but they do not have the
privileged right to develop the green roof massively since the building is a private space. As
mentioned before that the municipality wants to mobilise sixty percent of the city space for
climate adaptation including green roof development. The municipality perceived that the
multifunctional green roof is required to fulfil the lack of city water retention. As the city is
growing, and gradually being crowded, there is very limited available space for urban
infrastructures such as solar panels, parks and other green infrastructures (RC). Consequently, the
local government is now transforming the rooftop of buildings into a multifunctional roof because
it is more efficient to respond to climate change. The local government stated that a
multifunctional way can be well-combined with these two measures: mitigation and adaptation.
The development of green-blue infrastructure is fully supported by 100 Resilient City.
“I also initiated the change of the green roof to be a more multifunctional roof, and we
also have a manager in the multifunctional roof. So, basically, I am more initiator and connector
at a more strategic level” (RC)
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The green rooftop based on the concept of blue-green infrastructure in which it combines
green space for retaining stormwater after which it will be channelled into a storage (as water
space) at the same time, before the water flow is discharged into water bodies. The local
government also uses the green rooftop for liveability in the city centre and they expect to use the
roof as water safety in the future (MR). The green roof is expected to not only deal with the water
problems but also with energy transition. It is better to have every building in the city to be
sustainable, emission neutral and using renewable energy with solar power and installation of
green walls. The NGO thinks that everyone would be eager to implement it because people can
use the rooftop as the place for leisure time during summertime and even build their own farm.
The local government is expected to be creative and should imagine how the city would be
climate-adaptive after implementing this concept. An example of implementation of activating
connected green-blue space is given in Box 3.

Box 3. The Implementation of Activating Connected Green-Blue Space
During the interview, the municipality mentioned the green-blue project that
refers to a water square of the Johan Idaplein. The water square is located in the north
part of Rotterdam. This water square has the same concept and purpose as the water
square in Bethemplein. The purpose of both water squares is to increase social
cohesion which also offers multifunctional use. Compared to Bethemplein, the water
square of the Johan Idaplein adopts the natural system in the way the square retains
the stormwater with the capacity of 360,000 litres of water. As shown in Figure 22,
the water square of Johan Idaplein is installed with environmental-friendly materials
with which the urban designers played with soils layer of the square in order to
perfectly absorb water into the ground.

Figure 22. Watersquare in Johan Idaplein (Source: resilientrotterdam.nl)

Green is an ideal solution because open green areas will infiltrate the stormwater into the
ground as well as the green space helps to cool the environment during summer. Moreover, water
and ecosystem are an added value for their municipal project (MR). The local government also
implemented a green-blue infrastructure in industrial areas with squares, and parks at a small scale
and reconstructed the dyke in the large services. The multifunctional dyke is shown by Dakpark
which is located near the port in Delfshaven area (see Figure 23). The 100 Resilient City
mentioned that when the local government has to build the levy to protect the city from the river
and sea-level rise, it is more reasonable to design and build a park. The park not only creates
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protection, but it also gives an added value. The park is more flexible and multifunctional because
the feature can be easily modified instead of a normal wall (RC). The municipality is working on
a water retention (if the stormwater falls into the ground, the water is restored to reduce overflow
or runoff). The water retention is built by changing the pavement area to unpaved area to provide
space for water infiltration as it is functioning as the sponge city. The local government is facing
the challenge of treating stormwater in the city. Not all stormwater can be absorbed into the
ground due to its limited capacity. Furthermore, Rotterdam is a polder city that makes that the
water is not well absorbed because of the soil structure and groundwater condition. Hence, the
municipality with their partners found an alternative project to fulfil the need for flood protection
through the potential function of the dyke which has the same function as a park in common.

Figure 23. Dakpark Rotterdam (Source: Rotterdam Resilience Strategy, 2016)
Dakpark Rotterdam is officially opened in 2014 as part of the Delta Programme. The spatial
adjustment of the existing dyke is an implementation of an adaptive waterfront, particularly in the
port city. The dyke not only functions as a normal park, but it also accommodates the water flow
in the middle of the park as well as supports business activities in the bottom part of the dyke.
The Dakpark is the critical infrastructure to climate change which is also beneficial to other
sectors.
To conclude, activating connected green and blue space allows for multifunctional
infrastructure which can provide multiple benefits to the living environment as well as social and
economic opportunities. The connected green-blue space is an important adaptive measure in the
city of Rotterdam which can also provide flood protection and minimise urban disasters such as
the sea-level rise and land degradation. The end product of connected green and blue space will
also be a media to educate and share knowledge as well as inspire the citizens to be aware of
climate adaptation and resilience. As shown in Table 14, an overview of this indicator is presented
Table 14. Challenge and Opportunities for Activating Connected Green-Blue Space
Activating connected green blue

Smart and integrated public
facility

Challenges
 The lack of awareness
 The lack of knowledge and
technology
 The difference in interests
between the stakeholders
 The lack of collaboration
between the stakeholders
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Opportunities
 Provide recreational place as
leisure and education
 Allow for a flood protection
 Provide wildlife habitat
 Improve air quality in the city
 Reduce urban heat island

Blue space: water, canals,
ponds, sewer, drainage while
green space such as parks,
tree lines, meadows

 The lack of budget
 The lack of knowledge and
technology
 The lack of collaboration and
cooperation within the
stakeholders
 Weather extremes and urban
disasters sometimes cause
damage and a malfunction of
infrastructure

Actions with co-benefits

 The lack of collaboration and
cooperation between the
stakeholders
 The difference in interests
between the stakeholders

Connectivity

 The lack of collaboration and
cooperation between the
stakeholders
 The lack of knowledge and
innovation

Water storage, regulators of
the river system, habitat for
plants and animal wildlife, a
cleaning system of polluted
water, areas for the growth
of wetland crops, zones for
the suitable recreational
activities

 The lack of knowledge and
innovation
 The lack of collaboration
between the stakeholders
 Weather extremes and urban
disasters
 Rapid urbanization and land
conversion from open green
space into a massive built area

 Offer business opportunities
 Allow for urban farming
 Benefits to other sectors:
maintained sewer system (by
the municipality) result in safe
wastewater to water bodies
(waterboards and the Port
Authority)
 Attract global investors for new
investment
 Attract global investors for new
investment
 Allow for mutual shared
ownership, management and
responsibility
 Allow for integrated
maintenance system

 Allow for a multifunctional
park or water square
 Provide recreational place as
nature tourism and education
 Reduce UHI and GHG
emissions
 Attract global investors for new
investment

4.3.6. Conclusion of Water Sensitive City in Rotterdam
Leadership is the key to the local government. It is worth mentioning that nowadays the
local government is implementing a team-oriented leadership within their Departments. From the
interviews it can be derived that, leadership is related to long term vision as a strategy in urban
planning to achieve the goals, and leadership is a power to involve parties to work together. All
interviewees stated that leadership is also about awareness to deal with diversity, ability to be
open-minded and to compromise, having alternative ideas, be able to navigate within complexity,
and prioritise equality for everyone to take responsibility. In implementation, however, leadership
is facing the challenge to deal with the political parties or certain groups of people who have their
own goals and interests in the city. Also, another challenge comes from the government reshuffle
or the Dutch municipal election which often lead to regulatory inconsistency, because a new
leader reforms the regulation and stipulates new rules to the city. As the consequence, the longterm vision seems to be doubtful and meaningless. As mentioned in the interviews, the long-term
vision is also influenced by planning and finance (municipal budget). On the contrary, the lack of
budget enforced the local government (particularly the municipality) to build shared ownership
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and management with their partners to gain multiple funding because shared ownership requires
collaboration and public - private involvement. Nevertheless, the lack of awareness and the
different interests between the parties could be obstacles to further cooperation.
A good leadership would build trust among the stakeholders and stimulate public
engagement as well as attract global investors for new investments to the city. Although public
participation is not very popular in the Netherlands, the municipality started to implement a new
practice in order to increase inclusivity. People often have no awareness and knowledge towards
climate adaptation and therefore, they do not know how to contribute. Nonetheless, if involvement
of the public is increasing, it would create a more socially cohesive society. Public participation
is often proportioned to community preparedness because both indicators require the public to
take actions and initiatives. Micro-level initiative such as a green community would help the local
government to implement climate adaptive measures. Unlike public participation, the community
preparedness is facing the challenge linked to the cultural differences between Dutch and nonDutch people in the way they treat water. Hence, the local government must help the citizens of
Rotterdam to become water literate and prepare them to responding to extreme events.
The multifunctional water infrastructure is an attempt to educate people and increase their
water literacy which is beneficial across the sectors. It is interesting to note that the
multifunctional infrastructure can efficiently save budget for further city developments through
collaboration and sharing funding. Moreover, the multifunctional water infrastructure allows
biodiversity in the environment which improves ecological health and preserves the natural cycle
in the ecosystem through activating connected blue and green space. The multifunctional water
infrastructure is also a manifestation of connected blue and green space. From the interviews and
the document strategy of Rotterdam, I can be noted that activating connected blue and green space
results in added values and contribute to climate adaptation measures in the city.
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CHAPTER 5. DISCUSSION AND CONCLUSIONS
This chapter discusses the findings of the study to answer the research questions. Firstly,
the first section reveals elements that explains local adaptive capacity and a water sensitive city
to contribute to a city water resilience. The next section elaborates an overview related to the
intertwined relationship between a local adaptive capacity and water sensitive city. In this part,
the conceptual framework is comprehensively presented with the supported arguments. Lastly,
the way the elements of both approaches can be translated into urban planning strategies will be
discussed.
5.1

Elements explaining a local adaptive capacity to contribute to a city water resilience

Based on the result of the interviews, it can be clearly seen that the element of local adaptive
capacity that mostly contribute to a water resilience in the city of Rotterdam is flexible and
forward-thinking decision-making and governance, followed by knowledge and information;
innovation; asset base; institutions and entitlements (see Figure 24).

Local Adaptive Capacity

Institutions and
Entitlements

Asset Base
50%
40%
30%
20%
10%
0%

Flexible and forwardthinking decision
making and…

Knowledge and
Information

Innovation

Figure 24. The Percentage of Identified Elements for Local Adaptive Capacity
The interviewees frequently mentioned the assigned code of “flexible and forward-thinking
decision making and governance”. This code refers to the collaboration of stakeholders with the
public and private sectors in a variety of programmes and the ability to be open-minded for other
external ideas. The interviewees revealed that adaptive capacity at the local level requires
flexibility or forward-thinking in decision making and governance because they think that climate
change or other extreme events are changing, and the city is also growing dynamically. Flexibility
in the governance system refers to improved responsiveness (Fraser, 2017; Akhmouch and
Clavreul, 2016). Hence, the local government should be flexible and ensuring the stakeholders to
learn how to be responsive and adaptive in the face of climate-changing. Frequency of identified
elements for Local Adaptive Capacity is presented in Table 15.
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Table 15. Frequency of Identified LAC Indicators as Mentioned by the Interviewees
The
Municipality

WSR
(Water
Sensitive
Rotterdam)

100
Resilient
City

Waterboards4

NGO

Private
Sectors

Asset Base

11

4

1

5

1

5

Flexible and ForwardThinking in Decision
making and
Governance

22

25

14

24

6

12

Innovation

14

2

6

4

4

10

Knowledge and
Information

14

12

2

11

0

11

Institutions and
Entitlements

6

4

4

7

4

0

Total

67

47

27

51

15

38

The Stakeholders
Indicators of LAC

The questions about Local Adaptive Capacity were not discussed with the citizens because
they might not have any ideas towards the five elements of LAC, particularly about flexibility in
decision making and governance system, institution as well as entitlements. Based on Table 15,
the municipality of Rotterdam becomes the first in rank amongst the local governments who often
mentioned the sub-elements of local adaptive capacity, followed by the water boards and Water
Sensitive Rotterdam. In this study, the municipality is a local authority who is responsible for
adaptive capacity among the stakeholders within the local government. The municipality of
Rotterdam plays a huge role to carry out the concept of local adaptive capacity, apply the
flexibility in governance because the municipality has a strong power to engage other
governmental institutions in decision-making and project implementation. Moreover, the
municipality is now changing from a top-down approach into a new way of thinking, including
involving robustness, flexibility and inclusivity in order to achieve a resilient Rotterdam.
Concerning the water bodies, the three waterboards of Rotterdam are close partners in water
planning and management. The waterboards have a close relation to the Department of Water,
both are working together, but they are also overlapping in responsibility and duties at the same
time. Nonetheless, they concurrently ensure that the water flow remains clean and safe for the
environment. The waterboards stated that people are now living in a ‘human-designed area’ with
its facilities to accommodate their daily activities. Nevertheless, people often do not realise that
they are now facing natural problems such as urban heat island (UHI), changing precipitation and
drought. From the interviews, it can be summed up that depending on the physical infrastructure,
it is not sufficient to deal with changing climate, it needs awareness of all people to work together.
The statement of the waterboards is supported by Water Sensitive Rotterdam who was repeatedly
talking about the importance of awareness in society and the stakeholders itself. Water Sensitive
Rotterdam plays a strategic role within the local government. The way of thinking of the local
government in the city of Rotterdam is presented in Figure 25.

4

Waterboards consisting of the three waterboards in Rottedam (Hollandse Delta; Schieland en
Krimpenerwaard; and Delfland)
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Figure 25. The Local Adaptive Capacity Framework in Rotterdam modified from Jones (2010)
As depicted in the chapter of the theoretical framework, the original framework of LAC
(Local Adaptive Capacity) by Jones (2010) seems like a flower that is made by the five samesized circles. For the case of Rotterdam, it can be concluded that the five circles are not samesized, but are still linked to each other. The most often identified element is flexible and forwardthinking to decision-making and governance, followed by knowledge and information,
innovation, asset base and institutional entitlements.
The flexibility is about involving people to actively contribute to the municipal program
because the municipality needs multiple ideas and innovation to keep improving. The flexibility
in decision-making and governance would lead to the second element: knowledge and
information (WSR, WB3). As the waterboards have stated, the citizens are expected to be aware
of the climate change effect which cannot be solely controlled by design and technical solutions
in the future. In this case, the awareness of people and their knowledge are important to learn how
to live with the effects of climate change which is usually reffered to as climate adaptation.
Sustainability and resilience are also crucial because they are related to long-term existence for
the future generation (MR, WB, WSR, RC). In relation to knowledge and information, the citizens
said that they have a lack of knowledge on climate adaptation because both local and national
authorities are not completely informing its citizens about their climate change agenda. People
also do not know if the local government has already published a policy document strategy such
as Climate Adaptation Strategy and Rotterdam Resilience Strategy online. People want to
contribute to climate adaptation but sometimes they do not have time due to their work. For
instance, the citizens who work in the business or those who do not have a background in
environmental study, they seem not to notice the municipal programs. Nevertheless, for those
who do care about climate adaptation, they can find information and gain knowledge through the
website, join a workshop and activities from the green community.
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After gaining knowledge and information, a human being would think about innovation to
make work more efficient in time and place (MR, WSR). The flexible governance successfully
allows for innovation based on multiple collaboration, technology and connecting physical
infrastructures such as the climate adaptation project in ZOHO Neighbourhood and a water
square. People see innovation via the physical infrastructure in the city and they learn from that.
They think the water square is more attractive than a regular square. If the municipality wants to
build similar water squares in their neighbourhood, they would not be against it. The result of this
innovation would eventually become an asset for the city itself. As mentioned before, an asset
allows for flood protection such as dykes. Nevertheless, based on the interviews, the Dutch people
are familiar with water. Furthermore, the indicator of institutions and entitlements is the fifth
element which is more implicitly mentioned in the interviews. The local government of Rotterdam
has no problem with the institutional entitlement such as taxation, but they expect to improve their
regulation, restrictions and the property rights. The local government wants to enhance their
intervention in urban space both public and private space to add adaptive measures.

5.2

Elements explaining a water sensitive city to be relevant to a city water resilience.

According to the result of the interviews, it can be clearly seen that promising elements of
water sensitive city to achieve city water resilience for the case of the city of Rotterdam is public
engagement, participation and transparency, followed by leadership, long term vision and
commitment (see also Figure 26).

Water Sensitive City
Leadership, a long-term vision
and commitment
30%
Shared Ownership,
Activating connected greenmanagement and
20%
blue space
responsibility
10%
Public engagement,
Healthy and biodiverse habitat
0%
participation and transparency
Community preparedness and
response to extreme events

Benefits across other sectors

Multifunctional water
infrastructure

Figure 26. The Percentage of Indicators Identified for Water Sensitive City
As shown in Figure 26, both indicators of “public engagement, participation and
transparency” and “leadership, long term vision and commitment” are considered crucial because
the local government thinks that the citizens are the agent of change to support climate adaptation
and city resilience. The municipality did not state they are implementing a bottom-up approach,
but they are now changing their old way of thinking (which is usually referred to as a top-down
approach). According to the Rotterdam Resilience Strategy, the city of Rotterdam aims to enhance
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its robustness, flexibility and inclusivity. The city’s inclusivity means that the local government
wants to engage with the citizens and inclusivity allows for public participation as well as
transparency. The municipality started to invite the public from children, adults and elderly to
make them familiar with what the municipality is doing in their neighbourhood through a program
or a project implementation. On the neighbourhood scale, the program involved the affected
inhabitants. For instance, when there was a park development in a certain neighbourhood, the
municipality would invite people who are living in an area where a park would be built. People
were asked whether they agreed with the plan, the design and implementation, or not, and the
municipality were open for questions, feedback and advice from the inhabitants. Also, the local
government plays a critical role to lead people into the positive changes and improvement.
In Table 16, the Water Sensitive Rotterdam identified as the top rank in discussing the
indicators of a water sensitive city. Although the Water Sensitive Rotterdam is not built upon the
Australian framework, they revealed that the sub-elements of water governance namely
leadership and public participation are key to a city water resilience. Meanwhile, for the
municipality of Rotterdam, both indicators should be balanced and linked to each other.
Furthermore, it is worth noticing from the interview results that waterboards have the highest
number in mentioning community preparedness and response to extreme events, because the
waterboards stated that their main responsibility is about flood protection or preventing any water
risks which might hit the city. Frequency of Water Sensitive City indicators identified by
interviewees is presented in Table 16.
Table 16. Frequency of WSC Indicators identified by the Interviewees
The Stakeholders

The
Municipality

WSR
(Water
Sensitive
Rotterdam)

100
Resilient
City

Waterboards

NGO

Private
Sectors

19

23

9

9

10

6

4

5

1

3

2

3

19

20

5

18

10

11

11

5

3

13

5

5

9

7

4

3

6

2

4

3

2

2

3

3

2

4

1

2

1

1

6

8

1

7

10

2

74

75

26

57

47

33

Indicators of WSC
Leadership, the long-term
vision, commitment
Shared ownership,
management and
responsibility
Public engagement,
participation and
transparency
Community preparedness
and response to extreme
events
Multifunctional water
infrastructure
Benefits across other
sectors
Healthy and biodiverse
habitat
Activating connected blue
and green space
Total
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The second-highest number of water sensitive city indicator identified by interviewees is
leadership, the long-term vision and commitment. The leadership influences water governance in
term of finance, planning, regulations and laws as well as a long-term vision in the city.
Leadership and planning are related to finance because it influences the long-term vision (MR).
Based on their limited knowledge, the citizens said that the municipality has been doing a good
job in terms of infrastructure development. The inhabitants have seemingly trust in the local
government because the authority has the resources available to deal with the situation and the
accountability to ensure that they do an adequate job. A long-term vision in the city of Rotterdam
is related to the long-term foreseeable climate change which is structurally taken into account in
all urban spatial development. The long-term vision and commitment helps to explore the
meaning of resilience for Rotterdam (Rotterdam Resilience Strategy). This research is using eight
indicators of a water sensitive city which can be linked to each other. The interrelation of these
indicators for the case of Rotterdam is illustrated in Figure 27.

Figure 27. Water Sensitive City Framework in Rotterdam
Based on this research, the strongest two indicators namely “public engagement,
participation and transparency” and “leadership, the long-term vision and commitment” influence
the other six indicators. As mentioned above, leadership influences decision making and project
implementation via many aspects, but a project implementation would not be comprehensively
successful without public support and their participation.
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From the interviews and analysis of the policy document, it can clearly concluded that the
local government is now focusing on connected green-blue infrastructure. As a delta city,
Rotterdam would never neglect the existence of water which is a critical part of the urban system.
Activating connected green and blue space is expected to add to climate adaptation measures
(MR). It is expected that a green roof is part of their priority in decision making and it is written
in document regulations (NGO). The connected green-blue space will result in multifunctional
infrastructure which can benefit to other sectors both public and private. Nonetheless, not all
people know about the importance of the connected green and blue infrastructure. Those who
have a rooftop do not mind building a green roof as long as they obtain a subsidy from the local
government. The citizens think that building such a green rooftop would be complicated and it
would require maintenance. Therefore, people would rather like the housing company to do the
construction and maintenance because people commonly do not have the knowledge of gardening.
Moreover, the connected green-blue infrastructure brings a long-term advantage for a healthy
ecosystem and biodiverse habitat.
In relation to multifunctional infrastructure, the citizens simply expect a water square
should be easy to clean from trash and discarded items in the square. Based on the interviews with
Rotterdamers (the citizens of Rotterdam), the square should contain some plants to make it look
greener and more appealing. Also, in the summer, the local government needs to consider
measures to avoid bugs using the water and reduce the bug’s eggs growing otherwise it would
cause too many mosquitoes. From their expectation on the water square, it can be simply
concluded that their awareness is now raising, and it could be a good sign of community
preparedness. As a delta city prone to water risks, community preparedness and response to
extreme events are necessary for Rotterdam. Community preparedness and response to extreme
water events require public involvement because the citizens are the main actor. Dutch people are
not afraid of the sea level rise because the local government in the past has been responsive to the
changing climate. On the one hand, the citizens also need the local government’s endorsement to
support their existence such as a green community to raise more public participation.
Apart from that, the combination of the high level of community preparedness and wellconnected green-blue - multifunctional infrastructure results in a shared ownership and
management and responsibility. All selected indicators involve multiple actors to work together.
The shared ownership, management and responsibility are influenced by two strong indicators
(public engagement, participation and transparency and leadership, the long – term vision and
commitment) and several indicators namely multifunctional water infrastructure and benefit to
other sectors. In the case of Rotterdam, multifunctional infrastructure is related to public-private
partnership and shared ownership, in which these multiple actors are involved from planning to
implementation and management after implementation and they benefit from the shared
management across the sectors.
5.3

Intertwining Local Adaptive Capacity and Water Sensitive City in Rotterdam

Rotterdam has been known for its global work on climate adaptation and water
management (Rotterdam Resilience Strategy, 2016). Climate adaptation is a chance to improve
urban quality by implementing green-blue infrastructure on every available space in the city. The
local government of Rotterdam is now climate changing and try to deal with extremes that are
getting more extremes and more frequent. This is not a weakness to climate change but it is a
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chance to be better in the future. According to the results of this research, it is found that water
governance is extremely important in the Dutch situation to enhance an adaptive capacity through
flexible and forward-thinking in decision making and governance; as well as public engagement,
participation and transparency; and leadership, long-term vision, and commitment.
Flexible and forward-thinking in decision making and governance strongly influence the
way the city is looking at problems. Being flexible and forward-thinking in decision making and
governance means accepting the changing climate and dynamic extreme events which
unpredictably will hit the city. The municipality of Rotterdam stated that the risks and water
extremes are not negatively barriers, but these can be turned into opportunities for the city. The
local government assumes that the city resilience is in people’s hands, and therefore they need to
work together with internal and external partners. Due to the flexibility in the governance system,
Rotterdam also becomes the first Dutch city who is a member of 100 Resilient City.
In the sense of “flexible and forward-thinking in decision making and governance” they
are likely to be collaborative and learning-based; also important are participation, deliberation,
equity and inclusiveness, accountability (Fraser and Kirbyshire, 2017; OECD, 2018; Plummer et
al., 2014; Tai, 2015). In practice, collaboration with other stakeholders and external parties (such
as public and private sectors) can help the local government to deal with financial resources;
developments in technology and society continue to challenge the city’s resilience as well. There
is a leadership element in flexible governance related to strategic vision, and coordinated
governance (ARUP, 2018). Flexible - forward-thinking means opening up and supporting new
practices, innovation and experimentation (Jones, 2010). From the interviews it is derived that
innovation can be created in various ways, not merely from the technology but also an exchange
idea between people with a different background. The meaning of innovation is producing an
innovative idea, a system and a well-connected physical infrastructure from the collaboration with
the public and their partners. The lack of knowledge and awareness (of the stakeholders and the
citizens) can lead to resistance because technology cannot work without social arrangements
including funding, organization maintenance, ownership arrangements, legitimate governance,
coordination with health and energy service, community support, communication to prevent
abuse of system and discontinuation and a process of learning and action research (Kilelu, 2013).
On the other hand, this way of thinking could increase public participation with micro-level
initiatives in society which then could result in empowered communities as one of the good
leadership features (ARUP, 2018).
Talking about water sensitive city, it means that stakeholders should energize, activate and
initiate new ideas where everybody can play and take part in this movement to achieve water
resilience. A city water resilience requires also assets namely human beings, water infrastructure,
data and soft skills in communication and networking. The municipality uses Water Sensitive
Rotterdam which is not only a movement to work on projects, but also the platform to meet and
strengthen networking. In this way, people started to know each other, they feel comfortable and
safe in their neighbourhood. A problem might emerge in a society usually if there is no clearness
on how a community can participate in a municipal project. Consequently, the citizens think that
every urban problem is the responsibility of the local government and therefore they are passively
participating in any government projects. On the contrary, people who are concerned with
planning and development issues will react differently and they will start to contribute to public
participation even at the neighbourhood level.
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Flexible governance nonetheless depends on leadership and the local government’s
commitment. A changing political situation such as a government reshuffle, differences in
interests and goals between the stakeholders and a slow bureaucratic system can impede the
implementation of flexible governance. In the Dutch situation, a leaders' method of providing
direction, and implementing planning is based on the ideology from the elected political party (it
can come from either left or right-wing). A top-down approach is very common as the Netherlands
has adopted a socialist ideology of the western world which uphold social equity and justice for
a long time (Pauwels, 2014). Today, however, a top down approach is not very strong anymore,
the devolution of responsibility to a local level causes the municipality has high authority on how
they manage the city. The municipality is the head of strategic communication with a high degree
of authority among the stakeholders. The local government of Rotterdam realizes that the city
needs to work with the public and private sectors since the Netherlands has experienced the
national economic crisis in 2012 and because climate adaptation needs public participation. There
is a question related to public participation: is the municipality ready to use participation or even
co-creation earlier in urban developments? Besides, private sectors see sustainability as a catalyst
for resilience. As far as they are concerned, there should be more attention to this in Rotterdam.
From the private sector lens, the principles of the resilience program are good and this
program should be able to link between a bottom-up and top-down approach. To change a way of
thinking from a top down approach to more collaborative planning requires open-mindedness
(WB3). The municipality and the waterboard (WB3) stated that climate adaptation needs openminded people to work on changing climate and unpredictable events. Leadership is the ability to
be open-minded (Visser and Courtice, 2011) to allow diversity and it enables knowledge,
information and innovation. The knowledge intended here refers to the principles of resilience
and a city water resilience in particular. Knowledge and awareness should open their horizon to
think broadly to reach sustainability and resilience. Public participation and involvement of
multiple stakeholders can increase knowledge and acceptance of urban water interventions
(Johannessen 2017).
As it has been mentioned in the chapter theoretical framework, local adaptive capacity is
perceived as a process or means compared to water sensitive city which is translated into goals
and indicators. ‘MEAN’ is a process of thinking— decision making and implementing in order
to achieve the goals. Meanwhile, “GOAL” is a purpose planned in a process of thinking—
decision making and it is a certain objective achieved from a process of implementation. The
Water Sensitive City (WSC) framework developed by Australian researchers, was established as
a path towards greater urban water management (Brown, 2016) to which it has implemented for
most cities in developing countries. These cities were usually described as “water supply cities”
in which water governance as their main challenge (see Figure 2 - Urban Water Management
Transition Framework by Brown et al, 2007). In the first column of the WSC framework contains
a set of indicators for water governance such as leadership, a long-term vision and commitment;
for which the WSC framework also plays as a guideline to achieve good water-sensitive
governance. Developed countries such as the Netherlands, however, water governance can be also
challenging, but an implementation of water management has been supported by an enabling
policy environment through policy and practice diffusion for long time (Brown, 2016). Therefore,
for the case of Rotterdam, the intertwined relationship between elements of local adaptive
capacity and a water sensitive city is depicted in Figure 28.
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Figure 28. Intertwined Relationship between Local Adaptive Capacity and Water
Sensitive City Framework in the City of Rotterdam

By using the case of Rotterdam, the intertwined relationship between local adaptive
capacity and water sensitive city can be divided into two aspects: means and goals. A ‘mean’ is a
process of achieving a goal such as (1) flexible and forward-thinking in decision making and
governance; (2) public engagement, participation and transparency; and community preparedness
and response to extreme events (3) leadership, long-term vision, commitment; and shared
ownership, management and responsibility (4) multifunctional infrastructure (5) activating
connected green and blue space. The goals are to achieve a city water resilience, benefits to other
sectors; healthy and bio-diverse habitat by using multifunctional infrastructures. Multifunctional
infrastructure can be defined as ‘means’ because it is a process of connecting green and blue but
it can also be a goal because it produces an innovation or tangible infrastructure for the city.
The municipality of Rotterdam discerns that diversity is an added value. Leadership
employs a diversity of strategies, adding new information and knowledge regarding changing
environmental, social and political conditions (Nadkarni 2004; Jones, 2010). The local
government wants to maintain the area to be nice while the waterboards are responsible for flood
protection through its dykes and safe water bodies. These different goals are opportunities because
the municipality wants a more diverse and liveable environment, hence they search for innovation
and that is also the opportunity to work together. Moreover, the way the municipality has spread
out the information and knowledge of climate adaptation and resilience with learning by doing as
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stated before. Learning by doing is represented with multifunctional infrastructure which involves
adaptive measures. From the implementation of a green roof and a water square, the
multifunctional infrastructure allows for shared ownership, management and responsibility
between the municipality, NGO, community and private sector. Shared ownership intends to
provide equity and greater flexibility to people in accessing the affordable property and support
their stability (Sinn, 2014; Bright, A. and Hopkins, 2009). In the end, a shared ownership can help
the municipality to fulfil sixty percent of climate adaptive measures in the city through public –
private participation and it can raise public participation at the same time.
Leadership, long term vision and commitment are the key elements for a local government
to boost energy and motivation to involve in public engagement, stakeholder participation and
transparency in order to build community preparedness. Leadership is presented as improved
responsiveness, building trust and ensuring the stakeholders to learn. (Fraser, 2017; Akhmouch
and Clavreul, 2016). Community preparedness and response to extreme events can be defined as
the ability of a group of people to prepare and maintain themselves toward any risks as well as
respond to extreme events through learning from experience (Marlyono, 2018). For the case of
Rotterdam, ‘learning by doing’ is also a practice which is implemented by the local government
to represent their commitment to climate adaptation and share the knowledge with the citizens
because people are still thinking that climate adaptation consists of written regulations; it has not
a clear practice yet in society. Learning by doing could motivate community preparedness because
people are learning from experience that may be field-based (Chapman, McPhee, & Proudman,
1995; Sharma, 2017). The lack of awareness, however, could be a barrier because those who are
not aware will remain to neglect the importance of climate adaptation in the city of Rotterdam.
The tangible way is building water sensitive communities to achieve climate resilience for
the water theme to be better prepared for flooding or big floods because apparently, citizens are
not prepared to move out of the city. It is impossible to move people when an extreme event is
coming. Hence, the local government wants people to contribute themselves to control the risks.
In the end, the local government requires integrated-comprehensive goals which will be translated
into the urban planning strategy rather than only focus on the water quantity or ecological goals.
5.4

In what ways can these elements of both local adaptive capacity and water sensitive
city be translated into urban planning strategies for city water resilience?

Rotterdam is a delta city which is known for its outstanding water planning and
management in the world. With ‘stronger through struggle’ as the motto of Rotterdam, the local
government seriously commits to providing a better living environment for the citizens through
climate adaptation and resilience strategy. Both theoretical and practical values for adaptation
science are expected to be considered in interpreting adaptive capacity because the distinct level
of adaptation can generate a gap between the extent of adaptation regarded theoretically possible
and what can be practically achieved (Füssel and Klein 2006). Thereby, adaptive capacity is
expected to move toward the applied research that can actively improve reactive responses and
strengthen proactive adaptation (Bettini, 2015).
An urban planning strategy should be collaborative, be responsive and it requires strong
leadership. From local adaptive capacity, flexible and forward-thinking in decision making and
governance become the important indicator which supports collaborative planning. The
municipality is expected to strengthen coordination and collaborative governance with other

102

stakeholders such as waterboards. Moreover, since climate change is a global issue and water
extremes in Rotterdam can have an impact on other sectors. It is crucial to integrate adaptation to
climate change in water management (IPCC 2014) and to work with the private sector to gain
their support. Water Sensitive Rotterdam is one of the good examples of private – public
partnership in water planning and development. For the local government, to monitor within
adaptation program, they see a water-sensitive movement that also means implementing
adaptation measures together with all people and organizations.
In this study, the selected elements of local adaptive capacity and a water sensitive city are
the salient features of a city water resilience. The urban planning strategy in the water sector is
not solely about technical knowledge but more about ideas, innovation and data. The city needs
a technical capability because it consists of the environment and a system, but the most important
thing is information and knowledge. Information and knowledge can be obtained in the field or
from citizens, and these can be represented through urban infrastructures such as a park, a water
square and a green roof. The urban planning strategy is related to a spatial feature because
planning decides over choices between places. An urban planner is expected to adopt the
flexibility in decision making by considering the diversity of strategies and adding to it new
information and knowledge regarding changing environmental, social and political conditions.
The elements of local adaptive capacity such as asset base for further flood protection and
multifunctional infrastructure combined with knowledge – information and innovation can all be
useful. These elements have to play the role to decide a better place for water bodies, buffer zones
and any kind of water retention. With using these elements, it is expected that planning will be
responsive to climate-change. Nevertheless, another task of the local government is building
community preparedness. The first thing to achieve community preparedness is making people to
have the knowledge and sufficient information about climate adaptation and resilience because to
address long-term trends or stressors such as salinization and water depletion, social learning
plays an important role to assure that the carrying capacity of urban water services is not exceeded
or has unwanted consequences (Johannessen 2017). The municipality has openly published some
policy document strategies such as Climate Adaptation Strategy and Rotterdam Resilience
Strategy to share and make the citizens aware of climate adaptation. Through its resilience
strategy, Rotterdam attempts to translate the city vision into an urban planning strategy. The city
wants to enhance inclusivity which means involving the citizens in public participation to create
socio-economic resilience. With socioeconomic resilience: improved technical knowledge and
science-policy integration were seen as crucial (Johannessen 2017). The local government is
expected to use institutional entitlement to secure their duties in achieving a city water resilience.
It has mentioned before, indicators for local adaptive capacity and water sensitive city are
represented as ‘means’ and ‘goals’. For urban planning strategy, a mean is a set of the three
strongest indicators (namely: (1) flexible and forward-thinking in decision making and
governance; (2) public engagement, participation and transparency; and (3) leadership, the longterm vision and commitment) has to be included in a planning process. The conjunction factors
to link the indicator to each other such as communication, awareness and networking as shown in
Figure 29. During a planning process, the stakeholders, an urban planner and an engineer are
expected to adopt and apply the seven principles of resilience in their policy and project.
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Figure 29. The way local adaptive capacity and a water sensitive city are translated into
an urban planning strategy
The local government and the citizens assumed that an asset is required to support the water
infrastructure and because Rotterdam has a significant port and it will affect the economy. A
strong leadership should be implemented as the actual catalyst to think on the long-term, to be
interdisciplinary and to be ambitious to achieve the goal. The new strategic asset management
system is not only about financial things but also about added values such as mitigation and
adaptation in which this new strategy indicates a transition from conventional to the
comprehensive asset management system in the municipality of Rotterdam. Indeed, the
availability of financial resources is a crucial aspect of implementing measures against urban
disaster risk (Weststrate, 2018). Although the municipality receives funding from the national
government according to the size, the number of citizens and available surface (Ministerie van
Binnenlandse Zaken en Koninkrijksrelaties, 2017), the municipality should also get own earning
from external sources (Gupta, et al., 2010; Weststrate, 2018). The decentralisation of
responsibility to the local level indirectly enforces a city to be self-sufficient. Joining the 100
Resilient City is one of the strategies to gain networking and engage with global investors and
other partners. The role of an urban planner and the municipality is combining between top-down
planning and bottom-up approach to gain beneficial opportunities for the city water resilience.
5.5

Conclusions

It is indispensable to look for a change and move the engine of progress. With the new way
of thinking into flexible governance involving public participation with strong leadership, climate
risks and extreme water events there are not negative barriers, but these can be turned into
opportunities that the city can acquire. It can be a city’s strength and weakness at the same time.
A process that combines flexibility into planning, implementation, and operation is required to
achieve a capable water resilience (Reeder, 2011). Both flexible and forward-thinking in decision
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making and governance; as well as leadership, long term commitment will influence public
participation. It is interesting to note that the selected indicators are overlapping with each other,
but they can be divided into ‘mean’ and ‘goal’. Awareness, knowledge, communication and
networking are crucial capabilities which contribute to link the elements of local adaptive capacity
and a water sensitive city. A stakeholder with those capability plays a role to build water sensitive
communities. A water sensitive community is a community with sufficient knowledge in water
literacy and they are sensitive towards water-related issues that make them initiate a certain action.
The municipality indicates that the rising awareness within the society results in water-sensitive
communities and it refers to bottom-up planning where people are actively participating in a
planning process. The municipality sees this alteration in society as a good signal because people
need to be prepared for any extreme events in the future and stakeholders support the bottom-up
approach in society.
The local government keeps educating people and share experience to enhance community
preparedness through the implementation of ‘learning by doing’ which then will generate social
learning to be adopted. In transition theory, social learning is central because it contributes to a
robust strategy for accelerating and guiding social innovation processes (Loorbach and Rotmans
2010). The citizens are expected to gain knowledge and experience through social learning for
community preparedness and shared ownership and management. Both indicators are supporting
indicators to achieve city water resilience because they can be implemented in a tangible way.
Furthermore, as stated in this study, to support the resilience factor is hunting for innovation to
have a more progressive and adaptive response to the changing climate. Activating connected

green and blue space in the city results in creating a city water resilience through
knowledge and information, innovation and mobilisation of asset base and institutional
entitlements.
5.6

Recommendation for A City Water Resilience in Rotterdam

Water Sensitive Rotterdam has been working very well to implement climate adaptation
measures through multifunctional infrastructures in the city. Nevertheless, they still have a task
to educate and to share information to citizens related to their projects. The local government
needs to include more people to participate in a planning process. The NGO discerns that public
participation is low because there are no community workers and there is no networking. In the
future, the NGO hopes that the local government will be inviting more people to public
participation and using the local NGO to promote climate adaptation and city resilience. The NGO
discerned that public participation will create mutual interaction and avoid misunderstanding and
also, is it necessary to improve the dialogue with the municipality because the governance
arrangements at department levels do not have sufficient support for a cross-sectoral
collaboration. The local government should work with an NGO because they are critical, and they
can interact with and support people. Furthermore, the local government should assign a new rule
in their planning regulation for activating green and blue space in the city to complement the sixty
percent of urban space as additional adaptive measures, by involving the housing cooperation and
private buildings in the city. Moreover, Water Sensitive Rotterdam needs to collaborate and to
work together with 100 Resilient City (100RC) in order to avoid any overlapping project.
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The 100 Resilient City should be integrated with the local government together spreading
their movement and to share information related to city water resilience to citizens. Again, citizens
are an agent of change for city development. If citizens have sufficient knowledge and
information, it would not be difficult to create community preparedness. Furthermore, the 100
Resilient City representative stated that community preparedness can be powerful with the use of
social media. Social media is expected to deliver information and messages easier and can make
a bridge between the local government and citizens as well. Since social media and information
technology are growing, the citizens are now aware of climate change issues, and even they
established a community centre to accommodate their opinion, input and comment towards the
local government. Although people are excited about climate adaptation, sometimes they still do
not know how to participate with the local government.
5.7

Recommendation for Future Research

For further study, the same topic might be used but implemented in a different case or city.
Rotterdam has one of the best practices of water planning and management in the European
countries even in the world. A different case might be implemented in one of the countries with
a different culture compared to Europe (such as Asian countries). The future case study areas can
be cities with a good lesson of water management to be learnt or cities moving towards water
sensitive city transition.
Water sensitive communities can be an option to assess the success of a city water
resilience. A city water resilience consists of sub-dimensions that are related to prosperous and
empowered communities. This topic is closely related to public participation and community
preparedness that can lead to the topic of social resilience’ in the water sector. The characteristic
of public participation and community preparedness in both developing and developed countries
could be different and these topic will be interesting to be studied. A second option is to focus on
sustainable funding and financial resilience in the water sector. Water, particularly fresh water is
a vital resource that everybody and other living organism need to survive. The provision of water
and its consequence often cost money. The city budget usually put the water funding as their
priority to make the water more sustainable and reusable.
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CHAPTER 6:

Reflections and limitations
6.1 Limitations to research
6.2 Reflection on the coding
6.3 Reflection on the results
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CHAPTER 6. REFLECTION AND LIMITATIONS
This chapter gives an overview of the limitations of this study related to the selection of
indicators from both approaches particularly indicators from a water sensitive city, and the
consideration of a Dutch city for the case study as well. Secondly, there is a reflection on the
coding process which is subjective (based on the researcher). The last thing is a reflection of the
results that refers to the conceptual framework applied and the conclusions of the study.
6.1.

Limitations of the Research
Firstly, the selection of indicators from a water sensitive city was subjective and based on
the literature review and the goals which are extremely linked to the Dutch situation in the face
of climate change. The selected indicators can refer to the strength and weakness of the Dutch
cities located in the Randstad area. The water sensitive city framework was developed in Australia
which has a different situation compared to European countries. Australia is located in the
southern part of the globe while The Netherlands is located in the northern part, both of them have
a different nature circulation, soils and geographical risks. For instance, Australia is a big island
which is prone to earthquakes and tsunamis while The Netherlands is part of the European
continent and part of it lies below the sea level. Both Australia and The Netherlands have their
own strengths and weaknesses. Moreover, even though thirty-four of the indicators become the
worldwide’s reference in determining a water sensitive city, there were however several
overlapping indicators.
Secondly, the selection of the case study area is based on several criteria and one of them
refers to 100 Resilient City. Rotterdam becomes the first Dutch city who is a member of 100
Resilient City. Nevertheless, 100 Resilient City is not only about the water sector but it has more
general aspects as well as it covers multidisciplinary sectors. A city water resilience is not the
same as a resilient city even though they attach the term ‘resilience’ in their names. A resilient
city certainly employs seven principles of resilience but a city water resilience might not use all
of those seven principles.
During the interview, there were language barriers. The interviewees can speak everyday
English but sometimes they could hardly explain the project implementation and other arguments
with complicated English words, for instance. They only know the term in Dutch but could not
find the appropriate English words to explain it to the researcher. Hence, the researcher interpreted
what they said with the author’s perception. Moreover, the interviewee sometimes could hardly
explain the meaning of a city water resilience because they are only familiar with climate
adaptation. Apart from that, the respondents have completely answered the interview questions
provided, and hence more useful information has been collected.
6.2.

Reflection on the Coding
After collecting data, the researcher began to prepare the coding process. In this study, the
coding process is subjective, by using the result of interviews from the selected respondents. The
way the researcher was coding the interviews was based on her interpretation. Before the coding
was started, the researcher independently compiled the sub-elements from the selected indicators
based on a literature study, and then put those elements together into a table for deductive coding.
This table is used as a reference to guide the researcher during the coding process in order to keep
its consistency. To increase consistency, the researcher was checking and analysing the interviews
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several times. The researcher was using the first three interviews to get familiar with the coding
process.
There was however more than one code for one quotation. The multiple codes for one
quotation were appearing due to different perception between respondents and the researcher. For
instance, a respondent was talking about flexibility in the governance system by using the term
of public involvement or collaboration. The term, on the one hand, refers to a code of public
engagement and participation. This challenge occured because during the interview I let the
respondents talk and explain their arguments as much as possible under my control. The multiple
codes for one quotation did create a confusion of interpretation indeed, but the researcher realized
that it might be overlapping indicators. The researcher determined then that overlapping indicators
would be a finding in the result and discussion. To overcome this challenge, I listened to the
recording and I re-read the transcript again to be sure, and sometimes I checked with the
interviewee by sending an email.
Another challenge came from the selected indicator itself. For instance, I merged two
indicators: leadership, the long-term commitment and transparency with shared ownership,
management and responsibility in the theoretical framework. These elements, however, have a
different meaning even though both are linked to each other. In practice, it is sometimes difficult
to interpret them at the same time in the coding process. Therefore, I coded both indicators
separately using Atlas.ti.
6.3.

Reflection on the Results
The result of the study were obtained from the interviews. The result was structured by
using the selected indicators from local adaptive capacity and water sensitive city. I was writing
down the result based on the coding combined with a policy document analysis, and the case
studies mentioned by the interviewees. The case could be an urban plan, a project, a best practice,
or a real phenomenon that these interviewees have experienced. The cases, however, have
limitation because of the lack of information from the actual multiple actors involved. For
instance, in the case of Johan Idaplein and Bethemplein I could hardly contact the consultants
who are working in the project. I only obtained the information from the municipality and the
internet (social media). By combining the real cases, it is expected that the reader can better
imagine the situation as well as it could strengthen the content of the result.
Regarding the result, each sub-section has its conclusion with its challenges and
opportunities in a structured table. The challenges and opportunities were identified based on the
result of the interviews as well as the researcher’s interpretation. Sometimes I need to think and
discover the challenges and opportunities with my own knowledge supported by the emerging
news about the Dutch situation and politics. These tables support and establish the discussion part
of this study. Moreover, these tables can be an input and source of information for further planning
and decision-making in the city of Rotterdam.
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Appendix
A.

Respondents

No.

Interview with

Code used in text

1.

Water Sensitive Rotterdam

WSR

2.

The municipality of Rotterdam

MR

3.

Waterboard Hollandse Delta

WB1

4.

Waterboard Schieland en Krimpenerwaard

WB2

5.

Waterboard Delfland

WB3

6.

100 Resilient City

RC

7.

Non-Governmental Organization (NGO)

NGO

8.

Private Sectors

PS

B.

Glossary

No.

Interview with

Meaning

1.

Inlaag

Buffer zone

2.

Klimaatkrachtig Delfland

Klimaatkrachtig Delfland is an
initiative of the Delfland Water
Board for the Delfland region

3.

Koninklijk Nederlands Meteorologisch
Instituut

Royal Netherlands Meteorological
Institute

4.

Ministerie van Binnenlandse Zaken en
Koninkrijksrelaties

Ministry of the Interior and Kingdom
Relations

5.

Natuurnetwerk Nederland

The Netherlands Nature Network

6.

Rotterdam Resilience Consultatieverslag

Rotterdam Resilience Consultation
Report

7.

Stadsvisie Rotterdam Ruimtelijke
Ontwikkelingsstrategie

Rotterdam City Vision on Spatial
Development Strategy

Wateropgave Rotterdam

Water demands or water-related issue
in Rotterdam

8.
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C.

Interview Questions

Towards a Water Resilient City: Intertwining Adaptive Capacity and Water Sensitive
City in the Context of Urban Planning at a Local Level in Rotterdam, The Netherlands.
The semi-structured interview:
Name

:

Organization

:

Place and Date :
This research attempts to present the possible intertwined relationship between adaptive capacity
and water-sensitive city in the context of urban planning for a local level. Intertwining both
approaches is expected to strengthen institution to face the climate change effects and achieving
a resilient city.
Water Sensitive City:
1. I have a list of 34 indicators that illustrates the water sensitive city. Which ones of them
are meaningful to your organisation to achieve a water resilient city? How do you
consider them as important ones? Could you explain to me why?
2. Considering the water governance (leadership, planning, skills, finance) what are the
most important qualities of it to your organisation?
3. What are your efforts made in the organisation to make people more participative (public
participation and transparency) in planning for a water resilient city? Please explain
more about this.
4. In what ways do you think that these elements could help the water sensitive city
objectives or goals? Based on your experience, could you give me some examples?
a. Multi-functional water infrastructure and benefits across other sectors.
b. Activating connected green and blue space
c. Healthy and biodiverse habitat
d. What barriers and challenges do your organisation experiences to implement these
elements? Please explain more related below.
5. Apart from these indicators, what else do you consider aspects that could help to achieve
a Water Resilient City?
Intertwining between LAC and WSC
1. In your organisation, what do you consider as your asset bases (personnel, infrastructure,
data, etc) that help to achieve the WSC goal? Which one is considered as the most and
the least important? In what ways do you improve them if required? Could you explain
to me about it?
2. In your organisation, what do you think about the role of flexibility and forwardthinking in decision making and governance to achieve the WSC goal? In what ways
do you improve this? Could you please explain to me about it?
3. What does the role of knowledge and information for your organization to achieve WSC
goals? Could you please explain more about this?
4. What is the meaning of institutions and entitlements to your organization to achieve
WSC goals? Could you please explore it? In what are they considered important?
5. What is the meaning of innovation to your organization? Could you give me examples?
Please explain to me these examples.
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LAC and WSC to achieve a water resilient city goal.
1. How do you consider that both your organisation and external organisations should
collaborate (coordination with the cross-sector institutional arrangement and
process) to achieve a water resilient city? In what ways do you practice this?
2. How does your organisation implement shared ownership management to achieve
urban water resilience?
3. For such focuses, how do you rate the successfulness of your organisation to achieve a
water resilient city goal? Could you explain more?
LAC and WSC in the context of urban planning
1. What are your strategies related to urban planning that help your organisation to achieve
a water resilient city? Please explain.
2. What are supporting the strategies? Please explain.
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