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Abstract 

Over recent decades, the stakeholder arena for urban flood management has become 

well recognised as being complex and dynamic. Various stakeholders are involved 
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before, during and after a flooding event, all of which have different interests and 

demands. Therefore, an initial stakeholder identification and analysis stage is 

required before detailed stakeholder engagement strategies can be developed and 

employed. 

Drawing on urban flood management in Zhuji, a typical medium-sized city that has 

suffered urban flooding in China, this research project used a mixed-method research 

methodology within a single case-study approach to explore the current stakeholder 

arena for urban flood management in a medium-sized Chinese city. By combining 

stakeholder salience analysis with social network analysis, this study tries to create a 

more nuanced insight into the stakeholder arena, so that stakeholder participation in 

urban flood management can be improved. 

This thesis produces several findings. First, it provides empirical evidence to show 

that traditional one-dimensional stakeholder analysis methods – such as the level of 

interest and influence; cooperation and competition; cooperation and threat; and 

stakeholder interest and power – cannot provide an in-depth understanding of a 

complex and dynamic stakeholder arena, as exists for urban flood management. By 

way of contrast, the proposed stakeholder analysis approach, which combines both 

stakeholder salience and network analyses, can create a multi-dimensional 

understanding of urban flood management stakeholders and allows the initial 

problem space to be recast into a more detailed or nuanced understanding of the 

problems presented. This improved understanding of the stakeholder arena and the 

related problem space provides a more solid information foundation upon which new 

stakeholder and community engagement practices can be developed.  

Second, this thesis argues that the Mitchell et al. (1997) salience model experiences 

limitations in practice. Only five of the seven salience groups were identified in the 

present research project, with both the Dangerous and Demanding stakeholder 

groups missing. This indicates that the identification of urban flood management 

stakeholders in a medium-sized Chinese city is highly dependent on their legitimate 

claims.  
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Third, the social network analysis used in this project not only explores the 

relationships between stakeholders, but also provides an opportunity to present other 

one-dimensional stakeholder attitudes. This enhancement of the data beyond 

one-dimensional visual representations to dynamic and interactive processes not only 

better assists policy-makers in developing new and improved engagement practices, 

it also allows engagement practitioners to educate stakeholders and interactively 

improve understanding of the situation among those stakeholders. This 

understanding, in turn, is assumed to facilitate collaborative problem solving. 
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1. Introduction 

Over the last few decades, climate change has increased both the frequency and 

severity of flooding. In urban areas, rapid urbanisation and population growth have 

dramatically increased the value of urban assets and the numbers of citizens at risk 

(APFM, 2004). These issues are forcing many countries to rethink how their 

governments manage their urban flood control systems (Rijke et al., 2012). In China, 

decision-makers have recognised the importance of implementing an integrated urban 

flood management approach, one which considers all surrounding issues, such as 

drinking water supply, wastewater management, surface water control and urban 

land-use planning (Jha et al., 2012). However, such an approach highlights the many 

intertwined social and economic interactions between management activities, and the 

complexity of the multi-stakeholder environment during the flood preparedness, 

response and recovery periods. Analysing the relevant stakeholders and effectively 

involving them in the various management activities, therefore, becomes a priority 

before implementing an integrated urban flood management approach in China. 

It is now well recognised that stakeholder analysis is a vital first step in the stakeholder 

engagement process. Since it can potentially ‘make or break’ the engagement, various 

researchers have investigated developing stakeholder analysis methods in detail. 

However, most of these practices are applied to a simplified environment. Yet the 

stakeholder environment for urban flood management is usually considered to be a 

complex and dynamic one. No existing stakeholder practice has been able to develop a 

robust methodology that is applicable in urban flood management – either in China or 

in other countries around the world. Therefore, the main goal of this research project is 

to develop an empirically valid stakeholder analysis methodology that can be 

generalised for use in urban flood management. 

The development of this methodology will advance the knowledge of stakeholder 

analysis in urban flood management and improve the practices that are available in 

medium-sized Chinese cities. In this chapter, a brief introduction to the research 

background is provided. It points out the current challenges for urban flood 

management in a medium-sized Chinese city, and highlights the importance of 
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stakeholder analysis. The main discussions on stakeholder analyses will be outlined in 

the literature review chapter. Following this research background, the research scope is 

introduced and the main assumptions made in this project are presented. In addition, 

the chapter also provides a brief outline of this thesis.  

First, then, an insight into the research background is presented in the next section. 

1.1 Background to the research 

Flooding in an urban area is usually managed by multiple stakeholders, such as various 

types of government departments and agencies, research institutions, 

non-governmental organisations (NGOs), community-based organisations (CBOs), 

private companies and local communities. Decision-making for traditional urban flood 

management has largely been a top-down driven, engineering-oriented process. 

During that process, the tiers in relevant stakeholder engagement are deeply 

established. Stakeholders’ roles are formed by their responsibilities and multiple 

interests during urban flooding. In a tiered system, however, this is done on an 

individualistic basis, shaped by each stakeholder’s own narrow objectives (DEFRA, 

2005). This kind of management process does not easily allow for adaptive planning, 

nor for new creative partnership opportunities to be discussed and accommodated. In 

fact, it can be prone to ‘lock in’ unsustainable behaviours, because timely and relevant 

information flow up and across the tiers is limited.  

In the past century, many countries have recognised the importance of effective 

stakeholder engagement in urban flood management. Several legislations and 

guidelines have been developed. In the European Union (EU), both the Water 

Framework Directive (2000) and Flood Directive (2007) have encouraged its member 

states to have flood management plans that incorporate stakeholder cooperation and 

public consultation. In the UK, the Flood Risk Regulation (2009) and Flood and Water 

Management Act (2010) have required decision-makers to search for a more 

sustainable management approach, and increase capacities and skills of local 

stakeholders and communities (DEFRA, 2010). For developing countries, the World 

Bank developed guidelines on integrated urban flood management in 2012 (Jha et al., 

2012). These guidelines outlined that integrated urban flood management should 
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sufficiently involve the relevant stakeholders, and encourage their cooperation to raise 

awareness and reinforce preparedness. As a result, these directives, regulations, 

guidelines and practices have pointed out the importance of stakeholder analysis, 

stakeholder engagement and stakeholder management in urban flood management.  

The next sub-section provides a short overview of how current complex and inherently 

problematic situations have arisen in medium-sized Chinese cities. It also outlines why 

stakeholder engagement is important for municipal governments in China to achieve 

more effective urban flood management. 

1.1.1 Challenges for medium-sized cities in China 

Over the last 35 years, China has witnessed rapid development in its urban areas. More 

than 40,000km2 of land has been urbanised, with the number of cities increasing from 

193 to 653 and the urban population rising from 170 million to 750 million 

(Woods-Ballard et al., 2017). This kind of rapid urbanisation and population growth, 

without adequate planning and risk management, has made urban flooding an urgent 

issue in China. Annually more than 100 cities in the country are affected by urban 

flooding, with most being the small and medium-sized ones (CORFU, 2014).  

Since the significant milestone ‘from flood control to flood management’ in 2004, 

decision-makers have recognised the importance of implementing integrated urban 

flood management in China (Cheng, 2006). However, the deep-rooted top-down 

management culture and clear-cut functional separation between different 

departments of municipal government critically affect the successful implementation 

of integrated measures (Meng & Dabrowski, 2016). This kind of situation is 

particularly prevalent in medium-sized cities.  

First, most existing research seems to focus significantly on large cities, with less 

emphasis on small and medium-sized ones. This has caused the municipal 

government of these medium-sized cities to more easily overlook the development of 

integrated urban flood measures, especially non-structural measures. Second, 

existing practices have shown that most medium-sized Chinese cites lack financial 

and technical support. Following the traditional engineering-oriented management 
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process, most of these municipal governments have preferred structural measures, 

which provide more ‘significant’ results. Non-structural measures are usually 

considered to be time consuming and require long-term commitment. Third, clear-cut 

functional separation between different municipal departments has caused several 

disconnections in urban flood management. For example, in most medium-sized 

Chinese cities, the urban drainage system is managed by the Municipal Housing and 

Construction Department, while the Municipal Water Conservancy Department 

undertakes general flood management. The insufficient cooperation that typically 

exists between these two departments leads to a disconnection between urban 

drainage management and river flood management.  

Detailed information about the current challenges of urban flood management in 

medium-sized Chinese cities is presented in the literature review chapter. 

Consequently, these challenges highlight effective stakeholder engagement to be a 

critical step before implementing any integrated urban flood management measures.  

1.1.2 Importance of stakeholder analysis 

It is now commonly accepted that stakeholder analysis is a priority for effective 

stakeholder engagement in urban flood management in China (Hu et al., 2008). First, 

the large scale of impacts of urban floods and the empowered social media have 

attracted a wide range of stakeholders to participate in urban flood management 

(Cheng & Chen, 2011). Identifying the relevant stakeholders, and determining when 

and how they should be involved during the decision-making process, remains an 

essential element of successful urban flood management. Second, most 

medium-sized Chinese cities fail to clearly define stakeholder responsibilities during 

urban flooding events (Meng & Dabrowski, 2016). Identifying stakeholder roles, and 

understanding their needs and requirements during urban flooding, is therefore 

becoming increasingly important to achieve effective stakeholder engagement in 

these cities. Third, during urban flood management, relationships between 

stakeholders always vary – from hostile to conciliatory, and from obstructive to 

collaborative (Crocker, 2007). Managing these relationships requires a flexible 

approach and indeed a stakeholder analysis if it is to assist in designing stakeholder 
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engagement strategies. Finally, although several policies and projects have 

emphasised the importance of effective stakeholder involvement in urban flood 

management – such as the Five Water Treatments Project and the Constitution of the 

Grass-roots Flood Management System Project (Department of Water Resources of 

Zhejiang Province, 2008) none has provided a detailed stakeholder engagement 

mechanism nor analysed the complex stakeholder arena.  

1.2 Research problem and research questions 

The previous section introduced the background to this research project and the 

concept that stakeholder engagement in urban flood management in a medium-sized 

Chinese city could achieve more significant results through an integrated stakeholder 

analysis process. However, there is no commonly accepted stakeholder analysis 

practice available in the literature. In fact, previous researchers have developed 

various types of stakeholder analysis methods, all of which have created many 

different variables that can be used to examine stakeholders. These include, for 

example, cooperation and competition (Freeman, 1984); cooperation and threat 

(Savage et al., 1991); stakeholder predictability and power (Mendelow, 1991); 

stakeholder interest and power (Eden and Ackerman, 1998; De Lopez, 2001); power, 

legitimacy and urgency (Mitchell et al., 1997); and social network analysis (Jonker 

and Foster, 2002).  

Since there are so many variables, each of these identified methods only examines a 

small and different subset of what constitutes ‘the stakeholder’. In other words, only 

a partial analysis of the stakeholder is established. The major problem created by 

such a partial analysis is that detailed stakeholder engagement strategies would be 

developed based on limited knowledge, and hence would lead to mismanagement of 

stakeholders. For example, without considering the preferred outcomes and the 

relationship variables of the stakeholders, a high-interest and low-power stakeholder 

could – following De Lopez (2001)’s model – be identified as being less important. 

However, as introduced by Jonker and Foster (2002), this stakeholder may have a 

completely different preferred outcome to that of the other key actors, and own a 

strong ally outside the existing stakeholder arena. Compared with the problem owner 
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itself, this stakeholder may become far more important while developing some 

long-term solutions. Such an oversight, stemming from an inadequate analysis, can 

have far-reaching consequences. Therefore, it is important to develop a more holistic 

stakeholder analysis method to avoid such an oversight from occurring. 

Furthermore, most existing stakeholder analysis methods are designed for a more 

simplistic stakeholder arena. No single variable can capture the complexity of the 

multiplicity of stakeholders involved in the Chinese urban flood management system. 

In the literature, many researchers have suggested investigating the potential of 

combining existing methods to derive more useful results in stakeholder analysis, 

and consequently allowing for a better-refined differentiation between stakeholders. 

Little research, however, has thus far been undertaken to prove this suggestion. 

Following the introduction, the main research question and five sub-questions are 

formulated below: 

Main research question: How can a multi-dimensional stakeholder analysis approach 

inform the stakeholder analysis of urban flood management in a typical medium-sized 

Chinese city, so that stakeholders can be effectively categorised? 

Sub-research questions:  

1) What existing stakeholder analysis methods worldwide can be adapted to the 

urban flood management of a medium-sized Chinese city? 

2) What is the focus of stakeholder identification during the urban flood 

management of a medium-sized Chinese city? 

3) How can the stakeholders of urban flood management in a medium-sized 

Chinese city be differentiated and categorised? 

4) How can the structural relations between the stakeholders of urban flood 

management in a typical medium-sized Chinese city be explored? 

5) To what extent can a multi-dimensional stakeholder analysis framework explore 

the current stakeholder arena of urban flood management in a medium-sized 

Chinese city? 
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1.3 Research aim and research objectives 

This research aims to improve stakeholder participation in urban flood management. 

The specific research objectives are presented in this section and are as follows: 

• To identify the existing one-dimensional stakeholder analysis methods in the 

literature and to identify their advantages and limitations. 

• To explore their use and effects in the urban flood management of a 

medium-sized Chinese city. 

• To explore how a commonly accepted stakeholder analysis framework can be 

implemented in the urban flood management of a medium-sized Chinese city. 

• To identify the key stakeholders during the urban flood management of a 

medium-sized Chinese city. 

• To explore the differences between the descriptive, instrumental and 

normative stakeholder analysis approaches. 

• To explore which of these three stakeholder analysis approaches can be 

applied to fit into the stakeholder arena of urban flood management in a 

medium-sized Chinese city. 

• To identify the current stakeholder differentiation and categorisation methods 

existing in the literature and to ascertain their advantages and limitations. 

• To differentiate the stakeholders by using the stakeholder salience model. 

• To determine the different combinations of stakeholder power, legitimacy and 

urgency, and to explore their attributions to stakeholders of urban flood 

management in a medium-sized Chinese city. 

• To identify how current stakeholder analysis methods can be used to explore 

the structural relations in the literature and to identify their advantages and 

limitations. 

• By using social network analysis, to explore structural relations between the 

stakeholders of urban flood management in a typical medium-sized Chinese 

city. 

• To explore the current stakeholder arena of urban flood management in a 

medium-sized Chinese city, by using a combination of the stakeholder 
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salience model and social network analysis. 

• To determine the potential relationships between the stakeholders’ salience 

attitudes and their structural relations. 

Table 1.1 The relationship between the research questions and objectives 

Research questions Research objectives 
1) What existing stakeholder analysis methods 
worldwide can be adapted to the urban flood 
management of a medium-sized Chinese city? 

 

• To identify the existing one-dimensional 
stakeholder analysis methods in the 
literature and to identify their advantages 
and limitations. 

• To explore their use and effects in the urban 
flood management of a medium-sized 
Chinese city. 

• To explore how a commonly accepted 
stakeholder analysis framework can be 
implemented in the urban flood management 
of a medium-sized Chinese city. 

2) What is the focus of stakeholder 
identification during the urban flood 
management of a medium-sized Chinese city? 

 

• To identify the key stakeholders during the 
urban flood management of a medium-sized 
Chinese city. 

• To explore the differences between the 
descriptive, instrumental and normative 
stakeholder analysis approaches. 

• To explore which of these three stakeholder 
analysis approaches can be applied to fit into 
the stakeholder arena of urban flood 
management in a medium-sized Chinese 
city. 

3) How can the stakeholders of urban flood 
management in a medium-sized Chinese city 
be differentiated and categorised? 

 

• To identify the current stakeholder 
differentiation and categorisation methods 
existing in the literature and to ascertain 
their advantages and limitations. 

• To differentiate the stakeholders by using 
the stakeholder salience model. 

• To determine the different combinations of 
stakeholder power, legitimacy and urgency, 
and to explore their attributions to 
stakeholders of urban flood management in 
a medium-sized Chinese city. 

4) How can the structural relations between 
the stakeholders of urban flood management 
in a typical medium-sized Chinese city be 
explored? 

 

• To identify how current stakeholder analysis 
methods can be used to explore the 
structural relations in the literature and to 
identify their advantages and limitations. 

• By using social network analysis, to explore 
structural relations between the stakeholders 
of urban flood management in a typical 
medium-sized Chinese city. 
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5) To what extent can a multi-dimensional 
stakeholder analysis framework explore the 
current stakeholder arena of urban flood 
management in a medium-sized Chinese city? 

 

• To explore the current stakeholder arena of 
urban flood management in a medium-sized 
Chinese city, by using a combination of the 
stakeholder salience model and social 
network analysis. 

• To determine the potential relationships 
between the stakeholders’ salience attitudes 
and their structural relations. 

1.4 Delimitations of scope 

This research is limited to the stakeholder analysis of urban flood management in a 

Chinese medium-sized city. The study limited itself to stakeholder analysis; the 

design of detailed stakeholder engagement strategies is beyond its scope. 

Furthermore, the decision to impose this limitation was based on current evidence 

that urban flood management in medium-sized cities has achieved more attention 

than that in mega cities in China. Currently, many urban flood management projects 

have been applied in medium-size cities, with the majority of these mentioning the 

importance of stakeholder involvement. As a result, it was possible to collect more 

reliable data and get in touch with the key respondents. 

The target population in this research is municipal stakeholders. Although there are 

other stakeholders included in urban flood management, such as national, river basin, 

provincial, sub-administration, sub-district and community-level stakeholders, most 

stakeholders that participate in the current decision-making process of urban flood 

management in Chinese medium-sized cities are at the municipal level. Various texts 

have highlighted the importance of community involvement in urban flood 

management; yet, in China, a lack of flood-risk maps and the related application of 

flood insurance have resulted in low public awareness in those medium-sized cities. 

The conclusions from this study are therefore limited to municipal stakeholders, 

especially municipal government organisations and agencies, as they are the main 

stakeholder groups that undertake urban flood prevention and mitigation activities in 

the medium-sized Chinese cities. 

The author does not make generalisations beyond the above scope, although 

implications of the findings beyond these boundaries are laid out in Chapter 10. 
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Other limitations that became apparent during the progress of this research are 

acknowledged in section 10.4. 

1.5 Format of this thesis 

This thesis comprises nine chapters. Chapter 1 introduces the thesis topic. Chapter 2 

presents the literature supporting the thesis and discusses the stakeholder paradigm of 

urban flood management in China in eight sections. Chapter 3 provides the research 

methodology by detailing the case-study approach and the proposed integrated 

stakeholder analysis framework. This framework shapes the core of the research. 

From here, Chapters 4 to 8 articulate the in-depth case study. Chapter 4 presents the 

context to the issues surrounding urban flood management in Zhuji, Zhejiang 

Province, China, and how these issues are integrated as part of the analysis. These 

issues form the backbone of the case study, with the findings being related back to 

these issues. Chapters 5, 6 and 7 present the three urban flooding periods: flood 

preparedness, flood response and flood recovery. Chapter 8 provides a synthesis of 

the findings and demonstrates the effectiveness of applying the multi-dimensional 

stakeholder analysis framework to urban flood management. 

Finally, Chapter 9 presents the discussion and conclusions by drawing upon the 

findings from Chapter 8; it also provides answers to the research questions. It 

highlights the advances to knowledge that have been made and identifies the 

contribution of this research to the practice of stakeholder analysis. Chapter 9 

concludes by identifying limitations and recommending avenues for future research.  
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2. Literature review 

2.1 Chapter introduction 

This chapter provides a review of the relevant literature on key issues of stakeholder 

analysis, stakeholder engagement and stakeholder management of urban flood 

management in medium-sized Chinese cites. The whole literature review can be 

divided into six main sections: 1) the concepts of integrated urban flood management, 

exploring integrated urban flood management approaches being applied around the 

world; 2) the challenges in China’s medium-sized cities, describing the challenges of 

urban flood management in these cities and highlighting the need for effective 

stakeholder engagement strategies; 3) engaging urban flood management stakeholders 

in China, introducing the challenges of stakeholder engagement and common 

institutional arrangements in China; 4) stakeholder theory, answering the question why 

‘stakeholding’ is an important management practice; 5) stakeholder engagement 

strategies, explaining the different types of engagement strategies that exist; and 6) 

stakeholder analysis processes, answering the question of what different types of 

stakeholder analysis methods exist. The material was sourced from published and 

unpublished journals, books, conference and workshop papers etc.  

The following section explains the concepts of integrated urban flood management, a 

building block for this review. 

2.2 An integrated urban flood management 

As one of the most serious disasters around the world, urban flooding poses a serious 

challenge to the development and lives of people, especially the residents of rapidly 

expanding towns and cities in developing countries. Such flooding cannot be 

managed in isolation at the city scale and responses to potential flood impacts are 

complicated by interlinked political, socio-economic and environment changes 

(Zevenbergen et al., 2008). In the past few decades, traditional ‘defence’ 

management approaches have been declared infeasible in most countries around the 

world. At the same time, it is important to search for an integrated management 

approach to achieve more sustainable and holistic results (Jha et al., 2012).  
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The next three sub-sections introduce the concepts of integrated urban flood 

management, related structural and non-structural measures, and the need to engage 

stakeholders when implementing integrated urban flood management. 

2.2.1 Integrated urban flood management concept 

The nature of urban settlements, climate change and rapid population growth, as well 

as various social and economic development activities, have together put tremendous 

pressure on the natural resources of urban areas (PICC-Disaster Research Center, 

2012). It is evident that activities undertaken by different departments and institutions, 

such as transportation systems, health and social welfare, water supply and sanitation, 

house settlements and pollution control, will influence and interact with each other 

(Jha et al., 2012). Furthermore, some other development activities beyond the city 

scale – such as energy production, river basin management and agricultural production 

– will also impact flood risk management in urban areas (Kobayashi & Porter, 2012). 

Therefore, it is important to mainstream urban flood risks into all these related 

activities.  

As explained by the World Meteorological Organisation (WMO, 2008), the concepts 

of an integrated urban flood management can be generally divided into: (1) integrated 

flood management (IFM); (2) total water-cycle management (TWCM); and (3) 

land-use planning. Figure 2.1 presents the conceptual framework of an integrated 

urban flood management. 
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Figure 2-1 The conceptual framework of an integrated urban flood management (WMO, 
2008) 

Among these three urban flood risk management concepts, integrated flood 

management is a subset of integrated water resource management (IWRM). It aims to 

apply integrated and holistic measures to manage floods (APRM, 2004). As a subset of 

IWRM, integrated flood management combines both the IWRM’s principles and risk 

management principles (WMO, 2008), i.e. it: 

• applies the river basin approach; 

• considers floods as part of the water cycle; 

• integrates land and water resource management; 

• adopts risk management approaches; and 

• enables effective institutional collaboration and public participation. 

Based on its integrated land and water resource management in a river basin, IFM aims 

to reduce the number of deaths and economic losses, while improving the efficient use 

of flood plains (Kundzewicz, 2002). To approach these aims, IFM applies both 

structural (e.g. reservoirs, dams and embankments) and non-structural measures (e.g. 

policies, regulations) to cope with floods. However, historically, floods can never be 

fully controlled (Christoplos, 2008). Thus, traditional flood management needs a 

paradigm shift away from ‘flood control’ to a more integrated ‘flood management’ 

approach. 
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The second concept, total water-cycle management (TWCM) is applied to link storm 

water management with water supply and sanitation management (Chanan and Woods, 

2005). In other words, it is important to balance the three different types of urban water: 

drinking water, wastewater and surface run-off (Figure 2.2). Traditionally, storm water 

needs to be channelled out of the urban area as quickly and smoothly as possible. 

However, it is evident that in many cities, it is neither desirable to drain storm water as 

fast as possible nor possible to complete a separate storm water system (Pottier et al., 

2005).  

 

 

Figure 2-2 Total water-cycle management (WMO, 2008) 

The third concept, land-use planning, comes through both the two previous discussed 

concepts of IFM and TWCM. Both of IFM and TWCM require appropriate use of land 

for various purposes. This means that flood management plans should be coordinated 

with land-use plans (FloodSite-Consortium, 2008). In urban settlements, all public 

infrastructure (hospitals, schools etc.), transportation, housing and location of sites, as 

well as other socio-economic development, are potentially affected by flood risks 

(Alphen & Beek, 2005). Land-use plans should be designed to include these kinds of 

issues to minimise flood impacts on them.  

Overall, combining these three concepts provides more holistic and sustainable 

measures for urban flood management and leads to a general improvement in urban 

living conditions. However, many countries are struggling to devise appropriate 

polices and administrative mechanisms to facilitate that integration (WMO, 2008). 
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As discussed by APFM (2004), fundamental consideration should be taken for this 

kind of integration and harmonisation in urban flood management.  

The next section introduces general structural and non-structural flood management 

measures that are applied around the world. 

2.2.2 Structural and non-structural measures 

An integrated urban flood management approach includes various types of measures. 

These are typically classified as either structural or non-structural (Andjelkovic, 2001; 

Alphen and Beek, 2005; Jha et al., 2012). Among them, structural measures aim to 

reduce flood risk by controlling the flow of water, both inside and outside the city scale 

(Jha et al., 2012). These measures include both hard-engineered structures, such as 

flood defences and drainage systems, and more sustainable measures, such as wetlands 

and natural buffers. Some of these have proved highly effective: for example, the 

Thames Barrier, the Dutch sea defences and the Japanese river systems. However, 

such structural measures usually have a high upfront cost, and can be overtopped by 

events outside their design capacity. Additionally, if they fail or are overtopped, these 

measures can result in increased impacts: for example, the tsunami in Japan in 2011 

(Smith, 2013). In some circumstances, researchers believe that structural measures 

may only transfer flood risk by reducing flood risk in one location only to increase it in 

another. The redirection of water flows also frequently has an environmental impact 

(Alphen & Beek, 2005): for example, as with the Aswan Dam in Egypt and the Three 

Gorges Dam in China.  

Due to these considerations, there is always a need to combine non-structural 

measures with structural ones. Non-structural measures look to build the capacity of 

people to cope with flooding within their environments (Andjelkovic, 2001). 

Compared with structural measures, non-structural measures do not usually require 

huge upfront investment, but they need a good understanding of flood hazard and an 

adequate flood forecasting system (Cap-Net, 2011). For example, an emergency 

evacuation plan is highly reliant on advance flood warning. As suggested by Jha et al. 

(2012), non-structural measures in urban areas can be classified under the following 
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four categories: 

1) Flood preparedness measures which intend to raise public awareness and reduce 

risk during the urban management process (Andjelkovic, 2001). For example, 

keeping drains clear through better waste management. 

2) Emergency response planning and preparedness, including material preparedness, 

flood warnings and evacuation plans (Hansson et al., 2008). 

3) Land-use planning that avoids people living on a flood plain, by using flood risk 

maps (Jha et al., 2012). 

4) Effective flood recovery to increase resilience by improving building design and 

construction (Ashley et al., 2007). 

Overall, an integrated urban flood management strategy should combine both 

structural and non-structural measures. Structural and non-structural measures do not 

preclude each other; in fact, a successful structural strategy always combines both 

types of measures (Andjelkovic, 2001; Jha et al., 2012; Abbott et al., 2013).  

The next section introduces stakeholder engagement in urban flood management, the 

top priority of implementing such integrated urban flood management strategies, 

especially in terms of non-structural measures. 

2.2.3 Stakeholders’ involvement in urban flood management 

It is evident that the primary step for implementing such an integrated urban flood 

management strategy is to gain the involvement and agreement of stakeholders and 

their institutions (APFM, 2006; Jha et al., 2012; Beach, 2013). However, engaging 

stakeholders in these circumstances must overcome several challenges.  

First, municipal management in most developing countries suffers from a lack of 

technical capacity and funding, as well as resource support (Jha et al., 2012). 

Compared with structural measures that may achieve more ‘significant’ results, 

decision-makers tend to overlook the importance of stakeholder engagement in urban 

flood management. 
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Second, stakeholders have different kinds of interests during the management 

process and these lead to different incentives and motives for their actions. For 

example, residents are usually unwilling to move from their homes in flood plain 

areas, which may be vulnerable and contravene land-use planning designed by 

decision-makers (Brown et al., 2009).  

Similarly, moving from a top-down and hard engineering-based approach to a 

combined top-down and bottom-up approach may prove to be cumbersome for 

decision-makers who are unfamiliar with such an approach (APFM, 2006). Far from 

building consensus, the participatory process can generate conflicts and have the 

potential of stalling development. Meanwhile, engaging stakeholders is time 

consuming and requires long-term commitment. A prolonged process may cause 

people to lose interest after a while (Cornell, 2006). In such situation, often the only 

people who remain are those who are opposed to the process. 

Finally, integrated flood management requires greater coordination between 

stakeholders, such as municipal, provincial and national governments, ministries, the 

public sector, non-governmental organisations, community-based organisations, 

education institutions and research centres, and the private sector. However, it is 

evident that either insufficient or excessive involvement of the real decision-makers 

leads to sub-optimal results (APFM, 2006). Therefore, it is essential to understand the 

capacities and incentives of these actors, including how they choose or can use their 

own limited resources under a high level of uncertainty (Zevenbergen, et al., 2008). 

Government decisions about the management of risk are balanced against competing, 

often more pressing, claims on scarce resources, as well as other priorities in terms of 

land use and economic development.  

To sum up, urban flood management may benefit hugely from the effective 

involvement of stakeholders. Indeed, if the communication and consultation challenge 

is successfully overcome, the gains in flood resilience are significant.  

The next two sections introduce the challenges of current urban flood management and 

circumstances of related stakeholder engagement in China. 
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2.3 Urban flood management of medium-sized cities in China 

2.3.1 Urban flood management in China 

Since the destructive floods in 1998, the Chinese government has increased 

investments in urban flood control and defence projects, and has taken a series of 

countermeasures, such as building reservoirs and pumping stations, moving the 

population in flood-prone areas to new-built towns, and amending flood defence and 

emergency response plans (Kobayashi & Porter, 2012). The total investment in water 

management by central government reached 5.4 billion dollars per year, which was 4.2 

times the average annual investment during the period of 1991 and 1997 (Cheng, 

2006).  

Despite traditional flood management approaches, climate change, rapid urbanisation, 

inharmonious economic development and vulnerable ecosystems, as well as 

increasing pressures on food and water supplies, make urban flooding one of the 

most serious challenges in China (World Bank, 2013) (The World Bank, 2013). As 

indicated by Zhang and Li (2015), more than 62% of cities in China have suffered 

from urban flooding since 2010. In recent years, urban flooding has hit many cities, 

and caused significant economic damage and human death. For example, the heaviest 

rainfall in six decades fell in Beijing on 21 July 2012, with a record-breaking 460mm 

in 18 hours and hourly rainfall rates exceeding 85mm. This urban flooding caused 

economic losses valued at 1.6 billion dollars and killed 79 people (Zhang et al., 

2013). On 9 October 2013, urban flooding in the city of Yuyao (in east China’s 

Zhejiang Province) caused 1.1438 billion dollars’ worth of damage. Nearly 70% of 

the city’s downtown centre was inundated, with the water three metres deep at the 

deepest point (Xinhua, 2013). 

After 2003, the Ministry of Water Resources of China proposed to redirect flood 

prevention from ‘flood control’ to ‘flood management’ (Liu, 2005). A series of new 

countermeasures have been undertaken since then, such as recovering lakes from 

croplands and moving populations in flood-prone areas to new-built towns. However, 
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the performance of these measures has been poor. Emerging from the experience in 

the past few decades, there are several challenges for current urban flood 

management in China. These include: 

1) Inadequate urban flood control and drainage capacity. More than half of 

cities (55%) in China are applying flood control standards that are lower than those 

required by central government. The standards for drainage systems in urban areas are 

also low; most of these are not sufficient to withstand a ten-year water-logging (Liu, 

2009).  

2) Antiquated urban planning and a mass of technical defects in existing urban 

flood defence facilities. Compared with other developing countries, the construction 

quality for flood prevention facilities in China is low. Many urban flood defence 

facilities need to be maintained, while urban planning authorities have not paid enough 

attention to flood risk management. Protective facilities are either of a low-quality 

design or have been ignored altogether by the authorities. Moreover, rapid 

urbanisation and high urban land prices reduce green space and increase the speed of 

surface-water run-off (Cheng, 2014). 

3) Incomplete urban flood management structures. More specifically, such 

structures are characterised by inefficient institutional collaboration, inappropriate 

river basin management systems, and inaccurate or deficient flood forecasting and 

warning systems, as well as a deficient social security system (Cheng, 2006).  

4) Incomplete flood management law and regulations. Urban flood prevention 

facilities’ construction and flood risk management activities are overseen by laws and 

regulations that lack sufficient detail (PICC-Disaster Research Center, 2012).  

2.3.2 Medium-sized cities 

As indicated by CORFU (2014), the number of people living in urban areas in China 

has grown from 19.4% to 52.52% since 1988, with the total number of people in 

urban areas projected to reach 1 billion by the end of 2030. Based on classifications 

by the China Society of Urban Economy in 2010, the population of a medium-sized 
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city is between 500,000 to 1,000,000 (Verdini et al., 2016). According to statistical 

data from 2000, among the 654 cities in mainland China, 641 of them are under threat 

of floods. Figures 2.3, 2.4 and 2.5 present the urban populations of major cities, the 

average annual rainfall and the 24-hour rainfall for a 100-year flood (Cheng, 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 Urban population of major cities in China (2000) (Cheng, 
2014) 

Figure 2-4 The average annual rainfall in China (2000) (Cheng, 2014) 

Figure 2-5 The 24-hour rainfall for a 100-year flood (2000) (Cheng, 2014) 
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From figures above, it is clear that more smaller cities – compared to mega cities like 

Beijing, Shanghai and Guangzhou – are under threat of urban floods. However, the 

current literature seems to focus significantly on the evolution of the mega cities, 

with less emphasis on smaller cities in China. Generally, urban flood management 

for medium-sized cities in China faces four challenges: 

1) Unpredictable flooding and huge damage: Due to climate change, rapid 

urbanisation and the related ‘urban-heat-island effect’, there is a significant 

increase in the frequency of urban flooding in medium-sized Chinese cities. 

The forecasting of short-term heavy rainfall is difficult. The rapid process of 

urbanisation and economic development, meanwhile, increase the related 

flood risk of these urban areas (Song, 2015).  

2) Low attention: Since 1949, the Chinese government’s focus has been on the 

mega cities and large river basins, and it therefore pays insufficient attention 

to small and medium-sized cities (Cheng, 2014). This leads to a shortage of 

technical capacity and funding, as well as lack of resource support in these 

areas. 

3) A disconnected urban flood management structure: Usually, managing urban 

flooding includes both flood prevention and the management of urban 

drainage systems (Higgitt & Lam, 2012). In most Chinese medium and 

small-sized cities, the Water Conservancy Departments only manage the main 

rivers. The Municipal Housing and Construction Departments, meanwhile, 

manage most other flood prevention and drainage facilities (Song, 2015). 
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This causes a disconnection between river and flood management and 

between the inside and outside of the city. This in turn causes chaos across the 

whole municipality during management of urban flooding. 

4) Incomplete urban flood control and defence systems: There are many 

technical defects in existing urban flood defence and drainage facilities (Song, 

2015). For example, the flood control standard for the drainage system in most 

small and medium-sized cities is not sufficient to prevent a one-year flood 

(Cheng, 2006). 

2.4 Stakeholder involvement in urban flood management in China 

2.4.1 Common institutional arrangements 

“Urban flood control planning shall, in accordance with the river basin flood control 

planning and the regional flood control planning of the people’s government at the 

next higher level, be formulated by the water conservancy administrative department, 

the construction administrative department and other relevant administrative 

departments under the people’s government of a city which shall organise those 

administrative departments in the formulation of the planning, and be included into 

the overall urban planning subject to approval through the examination and approval 

procedures stipulated by the State Council. Amendment to flood control planning 

should be subject to the approval from the original approval organ.” (Flood Control 

Law, 1997) 

As introduced above, different levels of government departments are involved in 

urban flood management, such as the national, provincial, river basin, administration 

district and sub-district government departments. Generally, they can be divided into 

two parallel administration structures: one is specifically responsible for flood 

operations and combating floods during flooding, while the other is mainly focused 

on the planning, construction and routine management of urban flood control works 

(Kobayashi & Porter, 2012). 

Flood operations: During urban flood emergencies, the Municipal Flood Control and 

Drought Relief Headquarters (MFCDRHs) takes command of flood operations, flood 
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emergency response and post-flood recovery at the municipal level (CH2MHILL, 

2014). The members of the MFCDRHs include the leaders of the relevant municipal 

administrative departments, such as the directors of the municipal water conservancy 

bureau and housing and construction bureau. To confer adequate authority for 

coordination and swift response, the head of the MFCDRHs is the mayor or deputy 

mayor, who is responsible for municipal, water resource and agricultural management 

(Cui, et al., 2013). At the same time, both upper-level and lower-level Flood Control 

and Drought Relief Headquarters (FCDRHs) contribute to municipal urban flood 

management. The upper-level FCDRHs (national, provincial, river basin and 

administrational district) generally provide technical support and advice from the 

whole river basin’s view, while the lower-level FCDRHs carry out more practical 

work, such as preparing material and human resources for flood fighting (H&E 

Research Institution, 2013a). Table 2.1 presents the general structure of the FCDRHs 

at each administrative level. 

Table 2-1 The structure of FCDRHs at each administrative level in China (Kobayashi 
and Porter, 2012) 

State FCDRH 

Head Vice premier 

Members Leaders of relevant ministries 

Office Located at the Ministry of Water Resources (MWR) 

Provincial FCDRH 

Head Governor 

Members Leaders of relevant provincial administrative departments 
Office Located at the Department of Water Resources 

FCDRH at other levels (city, county etc.) 

FCDRH = Flood Control and Drought Relief Headquarters  

General administration and planning: At the municipal level, the routine management 

of flood control works is the responsibility of the Municipal Water Conservancy 

Department (China Institute for Water Resources and Hydropower Research, 2010). 

In the urban area, however, it is important for the Municipal Water Conservancy 
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Department to work in partnership with other administrative authorities or agencies. 

In China, the most significant missing link comes from land-use management. As 

introduced by Song (2015), the Water Conservancy Department is responsible for 

flood control and flood management. However, land management and spatial 

land-use planning fall inside the mandate of the Housing and Construction 

Department. 

2.4.2 Benefits and drawbacks 

As discussed above, engaging with stakeholders is a critical step for the 

implementation of an integrated urban flood management approach. In medium-sized 

Chinese cities, involving different stakeholders brings a series of both benefits and 

drawbacks.  

Benefits include a significant focus on communication, in addition to the 

strengthening of partnerships to increase trust and willingness to cooperate between 

actors (Kivits, 2013). In addition, involving a diverse range of stakeholders in urban 

flood management provides an opportunity for all stakeholders and the public to 

share ideas, resources, needs and information, and therefore gain a better 

understanding of the whole management process (APFM, 2006). This may reduce 

conflicts and promote effective cooperation between actors, especially between the 

Water Conservancy Departments and Housing and Construction Departments (Song, 

2015). Furthermore, effective stakeholder involvement helps the development of the 

decision-making process to build resilience in communities through cooperation and 

coordination (Reed, et al., 2009). The identification of public concerns and values 

also helps produce better consensual decisions. 

Drawbacks, however, can result from the complex stakeholder environment of urban 

flood management in China. In a medium-sized city in China, besides the hundreds 

of government institutions and agencies, it is important to involve other actors in 

urban flood management, such as public and private sector actors, NGOs, CBOs, 

education institutions, the army and even local communities. Due to the huge number 

of municipal urban flood management actors, it is difficult to identify who should be 
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included or excluded during the decision-making process (Cheng, 2014). As 

illustrated by APFM (2006), either insufficient or excessive involvement of real 

decision-makers will lead to sub-optimal results. In addition, the engagement process 

is usually time consuming and requires long-term commitment. A prolonged process 

may cause people to lose interest after a while (Freeman, 1984). Furthermore, most 

municipal governments in China lack financial, technical and human resources, and 

the high cost of bringing together many stakeholders may delay or prematurely 

terminate the process (Song, 2015). Finally, high expectations can lead to 

disappointment if the process is terminated prematurely or implemented 

unsatisfactorily (APFM, 2006).  

In medium-sized (and small) Chinese cities, municipal governments have realised the 

importance of encouraging stakeholder involvement in urban flood management. 

However, as discussed above, such involvement can lead to both benefits and 

drawbacks. It is important to identify and analyse the relevant stakeholders, and to 

design flexible and specialised engagement tools to stimulate their involvement.  

The next few sections explain how to identify, analyse and engage stakeholders in 

urban flood management, starting with a discussion of stakeholder theory. 

2.5 Stakeholder theory 

The concept of the stakeholder emerged from a memorandum from the Stanford 

Research Institute in 1963. Since then, various relevant disciplines (i.e. individual or 

organisation theory) have frequently discussed the concept. Initially, stakeholders 

were conceived as “those groups without which the organisation would cease to exist” 

(Elias and Cavana, 2000). In the mid-1980s, Freeman proposed a stakeholder to be 

“any group or individual who can affect or is affected by the achievement of the 

organisation’s objectives” (Freeman, 1984). Since then, stakeholder theory has 

become an independent research area; many researchers have commented on the 

theory and the use of the word ‘stakeholder’ in research has taken on increasing 

importance (Aaltonen, 2010). 
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As discussed by Laplume et al. (2008), stakeholder theory has now reached a mature 

stage and has been applied to a series of fields, such as corporate social responsibility 

(Hillman and Keim, 2001; Friedman, 2009; Gong, 2011), education (McDaniel and 

Miskel, 2002; Liu, 2013), environmental management (Jonker and Foster, 2002; 

Caniato et al., 2014), infrastructure management (Beach, 2013), natural resource 

management (Prell et al., 2009; Reed et al., 2009; Lienert et al., 2013), water resource 

management (Liu & Sun, 2012), public policy (Brugha and Zsuzsa 2000; Martin, 

2003) and research management (Bunn et al., 2002; Elias et al., 2002).  

With significant increasing attention to the concept of the stakeholder, various 

perspectives have been taken on the subject (Friedman and Miles, 2002). In fact, 

different opinions have also emerged regarding the lack of agreement about who can 

be regarded as a stakeholder. As presented by Friedman and Miles (2002), there were 

30 types of stakeholder theory at the time of writing. This has led to contention over 

which is the best and most practical theory, thereby resulting in limited successful 

implementation of the stakeholder concept in organisations. According to Freeman 

and McVea (2001), it is important to stop debating the minor differences between these 

concepts and to pay more attention in real-world problems. They believe that the 

continuing debate over different perspectives is unnecessary and detrimental to the 

process of the concept. The present challenge is how to combine stakeholder theory 

with stakeholder management practices (Ibid).  

The next section introduces the development of stakeholder concepts.  

2.5.1 The development of stakeholder concepts 

There are various types of stakeholder theories existing in the literature. The major 

confusion comes from whether stakeholder management should be viewed from a 

managerial perspective (why stakeholders interact) (Freeman, 1984; Hill and Jones, 

1992; Mitchell et al., 1997) or from a normative perspective (who should a stakeholder 

interact with) (Donaldson and Preston, 1995; Wicks et al., 1999; Philips, 2003). In 

1995, Donaldson and Preston presented three aspects of stakeholder theory that 

existed in the literature: 
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• Descriptive theory: This is used to describe and explain the specific 

characteristics and behaviours of the corporation. For example, to describe the 

nature of the firm, how the firm is managed, how managers decide on their 

management activities and how some corporations are actually managed 

(Donaldson & Preston, 1995). 

• Instrumental theory: This establishes a framework to identify the 

connections that exist between the practice of management of stakeholder 

groups and the achievement of various corporate performance goals (Reed, et 

al., 2009). 

• Normative theory: This is used to examine the function of the corporation and 

identifies the “moral or philosophical guidelines for the operation and 

management of the corporation” (Donaldson & Preston, 1995). 

However, this kind of three-part typology has also been critiqued in the literature 

(Reed et al., 2009). Some researchers (Jones et al., 2002; Agle et al., 2008) doubt that 

dividing stakeholder theory into these three seemingly separate approaches is useful. 

They argue the three approaches will exist at the same time in most stakeholder 

management areas. It is also important to develop a better integrated approach which 

focuses on the multiple and varied ways that stakeholders interact (Agle et al., 2008). 

Furthermore, there is a stakeholder theory that is particularly relevant to a networked 

environment, such as urban flood management in China. As illustrated by Rowley 

(1997), organisations are formed with a network of relationships. In this model, 

Rowley (1997) indicated that stakeholders operate in a networked way, and the 

relationships between stakeholders should therefore be considered as an important 

factor during the stakeholder management approach. In the literature, this model has 

become prominent, as it demonstrates how stakeholders are linked within networks 

(Roloff, 2008; Savage et al., 2010).  

Although these stakeholder theories are not perfect (Fassin, 2008), they provide a 

foundation for understanding the stakeholder and related management issues.  

As a first step in managing stakeholders, the definition and identification of 

stakeholders are addressed next. 
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2.5.2 Stakeholder definition and identification 

In 1984, Freeman defined a stakeholder to be any individual or group who could 

affect or be affected by the achievement of the organisation’s objectives. Since then, 

stakeholder identification has been applied as the subject of much theoretical and 

analytical study. With regards to urban flood management, stakeholder identification 

includes all government departments and agencies, NGOs, public and private sector 

actors, and the communities affected or likely to be affected by urban flooding. In this 

case, this definition is considered to be too broad. In fact, it includes nearly everyone 

and removes the issue of the legitimacy of being regarded as a stakeholder (Parent and 

Deephouse, 2007; Agle et al., 2008; Laplume et al., 2008; van Huijstee and 

Glasbergen, 2008). Therefore, it is important to refine this stakeholder definition and 

make it more practical and relevant to stakeholder studies in urban flood 

management. 

Due to the various types of stakeholder identification theories in the literature, 

Friedman and Miles (2006) presented a summary of the three major categories of 

stakeholder identification: 

• Descriptive: individuals or groups who can potentially affect or be affected by 

achieving the organisational outcomes (Freeman, 1984; Donaldson and 

Preston, 1995). 

• Normative: individuals or groups who are considered to have a valid claim on 

the organisation. For example, through property rights and contractual 

obligations (Ring, 1994; Donaldson and Preston, 1995; Mitchell et al., 1997). 

• Instrumental: individuals or groups the organisation could consider to 

stakeholders by: organisational outcomes (Mitchell et al., 1997), network 

relationship (Rowley, 1997) and/or stakeholder-focal group (Friedman and 

Miles, 2006). 

First, the descriptive model provides the original and broadest definition of a 

stakeholder. However, as it has no purpose beyond discussing the interactions 

between stakeholders, it is rarely used in practical stakeholder management 
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(Donaldson & Preston, 1995). Despite this, the definition can provide a good 

understanding of the current state of stakeholder relationships, before performing a 

normative or an instrumental analysis. This makes the descriptive approach an 

essential step for any stakeholder analysis (Reed, et al., 2009). 

Compared with the descriptive model, normative stakeholder identification is a 

narrow approach through which to identify stakeholders (Mitchell et al., 1997). 

Traditionally, it focuses on stakeholders that have actual relationships with the 

organisation and highlights the legitimacy of stakeholder involvement in 

decision-making processes, such as through property rights and contractual 

obligations (Reed, et al., 2009). In the literature, some researchers have criticised this 

kind of stakeholder identification theory, since it does not include enough latent 

stakeholders. Therefore, research such as that of Friedman and Miles (2006) has 

suggested adding moral responsibility in this model. This, however, only solves part 

of the problem, since stakeholders outside the institutional framework are not 

included.  

To strike a balance between the broad and narrow approaches, instrumental 

stakeholder identification has been developed to filter the broader groups of 

stakeholders. This model concentrates on those individuals or groups the 

organisation could consider to be stakeholders using organisational outcomes 

(Mitchell et al., 1997), stakeholder-focal group (Rowley, 1997) and network 

relationship (Friedman and Miles, 2004; Friedman and Miles, 2006). As discussed by 

Reed et al. (2009), the instrumental definition is the most pragmatic among these 

three approaches. It includes stakeholders with contractual or institutional claims, 

and stakeholders that have moral and legal responsibilities outside the legal and 

institutional context, as well as those who are directly or indirectly influenced by 

organisational objectives (Reed, et al., 2009). 

This kind of instrumental definition narrows the final selection of stakeholders in the 

present research. It also provides sufficient account for latent stakeholders. As there is 

a lack of literature on how urban flood risk management defines and identifies 

stakeholders, this study tries to examine the extent to which urban flood risk 
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management agrees or disagrees with such an instrumental approach to its engagement 

with stakeholders. As presented in the introduction chapter, the present research 

project focuses on stakeholder analysis approaches and will not include designing 

detailed stakeholder engagement strategies to be applied to certain stakeholder 

groups.  

However, it is still important to cover the stakeholder engagement literature in this 

review. The next few sections explore detailed stakeholder engagement approaches, 

and investigate the links between stakeholder theory and detailed stakeholder 

engagement strategies.  

2.6 Stakeholder engagement 

2.6.1 Stakeholder engagement definition 

While stakeholder theory introduces which stakeholders should be involved or 

excluded in issues, stakeholder engagement determines which tools can be chosen 

for effective involvement of stakeholders (Kivits, 2013). Over the last decade, 

stakeholder engagement has become an important method for organisations to build 

constructive dialogue with and between community members and business interests 

for policy reform and service development (Fox et al., 2002). Within the public 

development context, stakeholder engagement has been recommended as a tool for 

creating quality outcomes and improving service delivery, by balancing different ideas 

and perspectives from different stakeholders and developing more robust communities 

(Martin, 2010). However, there are some opposing ideas about stakeholder 

engagement within the literature. In 2011, Kivits illustrated stakeholder engagement to 

be a deceptive idea. Despite this view, there are three major confusions over 

stakeholder engagement concepts. 

The first confusion arises between the concepts of stakeholder management and 

stakeholder engagement. These two concepts are used interchangeably within the 

literature (Friedman and Miles, 2006). However, Freeman (1984) explained that 

stakeholder management includes a series of stages, one of which is engaging with 
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stakeholders. Thus, stakeholder engagement could be part of stakeholder 

management. 

Second, as Vredenburg and Hall (2005) illustrated, stakeholder engagement is an 

“idiosyncratic and context-specific” concept. This means stakeholder engagement is 

an ambiguous concept that requires specification to make sure it is understandable and 

acceptable during practices. However, the main difficulty comes from the various 

types of stakeholder engagement definitions. Greenwood (2007) has listed three 

different dimensions (responsibility, management and social control) of stakeholder 

engagement. As suggested by Greenwood (2007), stakeholder engagement needs 

further analysis and development to overcome this ambiguity. 

Another confusion comes from the use of two parallel concepts of stakeholder 

engagement and public participation. Moreover, within the literature, public 

participation is referred as “community engagement” (Head, 2007), “public 

involvement” (Shipley and Utz, 2012) and “public engagement” (Lowndes and 

Sullivan, 2004). Rowe and Frewer (2004) considered public participation to be a form 

of stakeholder engagement, because of “the practice of consulting and involving 

members of the public in the agenda-setting, decision-making, policy-formulation and 

implementation activities of public organisations”. However, in 2008, Sullivan found 

stakeholder engagement to be different from public engagement and suggested that 

different stakeholder types require different kinds of engagement (Sullivan , 2008). 

In this research project, stakeholder engagement is considered to be a subset of 

stakeholder management and takes into account urban flood management activities. 

By drawing on the literature, stakeholder engagement in this project is defined as: the 

wide range of tools and practices an organisation can use as a mechanism for consent, 

control, cooperation, accountability, employee involvement and participation, 

enhancing trust, enhancing fairness and corporate governance by involving 

stakeholders in its organisational activities (Kivits, 2013). 

2.6.2 Stakeholder engagement strategies 
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In the literature, various researchers have sought to identify best practices with 

respect to stakeholder engagement, such as Tritter and McCallum (2006), Edwards 

(2008)] and Beach (2013). It is generally agreed that all relevant stakeholders should 

effectively participate in the decision-making process (van de Riet, 2003). During 

decision-making processes, all stakeholders should be given an opportunity to 

present their views, and all views should be taken entirely into consideration by the 

decision-makers (van de Riet, 2003; Edwards, 2008).  

Levels of stakeholder engagement 

An early contribution that is pertinent to the debate about stakeholder engagement is 

Arnstein’s (1969) Ladder of Citizen Participation in urban planning. In this ‘ladder’, 

Arnstein (1969) presents eight rungs of engagement in a ranked order – from 

manipulation to the desire to engender citizen control. However, this model has been 

subsequently criticised in the literature. Tritter and McCallum (2006) criticise it as 

being overly hierarchical. And since the model specifically aims for citizen control as 

the ultimate outcome of participation, it diminishes the relevance of collaboration 

between other groups of stakeholders. Furthermore, as introduced by Head (2011), the 

goal of sharing power between the stakeholders in this model is inappropriate and 

difficult to apply in real-world situations.  

Therefore, to simplify this model, Edwards (2008) has consulted the various models of 

stakeholder engagement in the literature, and identified three levels of engagement. 

These range from information dissemination to local communities and relevant groups, 

to the extreme of empowering them during the final decision-making process. These 

three levels of engagement have also been supported by some previous studies, such as 

OECD (2001) and Freidman and Miles (2006); these two studies use slightly different 

titles for each level, but the principles are the same. The three levels of stakeholder 

engagement are introduced and discussed as follows (OECD, 2001; Freidman and 

Miles, 2006; Edwards, 2008): 

1) Single-dimensional process: This includes both ‘passive’ access to information 

upon demand by local communities and ‘active’ information dissemination 
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measures by organisations. This process includes many detailed instruments, 

such as surveys, public information campaigns and toll-free phones. 

2) Two-dimensional process: At this level of engagement, organisations go beyond 

merely providing information to the public, and hope to get feedback from other 

actors. Detailed consultation processes include key contacts, interest groups, 

meetings, focus groups and public hearings. 

3) Multi-dimensional process: This process exists among stakeholders who 

actively participate in the decision-making process. The organisations work with 

the public to not only provide feedback on how their input has affected decisions, 

but also develop options reflecting their concerns. In other words, stakeholders 

come to negotiate and control the decision-making processes with organisations, 

and call for more involvement in decision-making. Appropriate instruments, such 

as public enquiries, impact assessment studies and citizens’ forums, can be 

adapted.  

Based on this three-stage stakeholder engagement process and Arnstein’s (1969) 

Ladder of Citizen Participation, van Beek (2004) and the World Meteorological 

Organisation (WMO, 2006) have developed six levels of stakeholder participation for 

integrated flood management. These include provision of information, public hearings, 

consultations, collaboration, delegation of responsibilities and self-management, as 

shown in Figure 2.6. In this model, the higher the level of participation and control 

over decisions, the fewer the number of stakeholder representatives engaged in the 

process. As stated by WMO (2006), this kind of mechanism has been applied in 

several river basin institutions, and it is evident that determining the level of 

stakeholder engagement mechanism is highly dependent on the political, economic, 

cultural, institutional and legal situation within a given region.  
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Figure 2-6 Levels of stakeholder engagement (WMO, 2006) 

 

 

Establishing stakeholder engagement 

After determining specific instruments for each level of stakeholder engagement, it is 

also important to take care of both launching and maintaining the process of 

engagement, so to avoid generating false expectations on the part of the stakeholder. 

As introduced by WMO (2006) and Kivis (2013), there are six principles that must 

be followed during the whole stakeholder engagement process: 

1) it is important for the organisation to contact those latent stakeholders who 

are hardest to research; 

2) it is important to change the way of governance, and share power with other 

stakeholders, especially communities;  

3) it is important for stakeholders to listen, understand and share views and 

experiences between one another; 

4) it is important to promote integrity in the democratic process of government; 

5) it is critical to affirm diversity, therefore, to change the processes of 

government to incorporate diverse values and interests; and 

6) it is critical to develop effective cooperation and coordination between 

stakeholders to add value in policy development and service delivery. 
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Another adaptation of Arnstein’ ladder (1969) is the four-step stakeholder 

involvement framework proposed by Johnston and Buckley (2001). In this 

framework, Johnston and Buckley (2001) believed that involving stakeholders in the 

decision-making process had to follow four steps: to inform, listen to and advise, to 

interact and to collaborate. Based on this framework, some researchers (e.g. Blind, 

2006; Parent and Deephouse, 2007; Kivits, 2013) have proposed that productively 

establishing stakeholder engagement should follow the following five steps: 

1) First, it is important to create a shared long-term vision for stakeholder 

collaboration, thereby affirming diversity among actors. Such a vision is 

paramount to achieve positive outcomes for the whole management process 

(Kivits, 2013). 

2) Second, decision-makers must ensure the legitimation of actors. It is 

important to ensure active participation of members in the decision-making 

process. However, the reality is that decision-makers are often busy and 

frequently ignore the views of other actors. This can hinder collaboration 

among stakeholders and slow up the management process. Therefore, it is 

critical to provide formal or delegated decision-making power for members at 

the beginning of management process (Blind, 2006; Parent and Deephouse, 

2007). 

3) Third, effective stakeholder engagement is highly reliant on building trust 

among members. Building trust develops the long-term relationship between 

stakeholders, therefore, aiming at a higher level of stakeholder cooperation 

and coordination during the management process (Williams, 2002; Leach and 

Sabatier, 2005). 

4) Fourth, it is important to include several ‘quick wins’ during the engagement 

process. Stakeholder engagement is a long-term process. Including a few 

‘quick wins’ can help members to feel as if the group is achieving something, 

and will help to secure long-term funding and support (Ison and Collins, 2008; 

Veeneman et al., 2009). 

5) Finally, it is important to maintain the momentum of stakeholder 

engagement during the whole management process (Muir and Rhodes, 2008; 

Shapiro, 2008).  
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Following these principles and the framework for stakeholder engagement, it is 

theorised that stakeholders can be engaged efficiently (Kivits, 2013). In the specific 

case of urban flood management, the focus of stakeholder engagement is to offer 

relevant stakeholders equal opportunities to share their views, concerns, resources and 

influences, and to build their commitment to the engagement process, ensure 

implementation of the measures, build resilience, and ensure sustainable planning and 

decision-making processes (WMO, 2006).  

Understandably, stakeholder engagement in urban flood management itself requires a 

thorough and in-depth analysis. However, while this research project aims to develop 

an integrated stakeholder analysis method, adding another theoretical field of research 

(designing detailed stakeholder engagement strategies) will not provide significant 

strength to this thesis.  

Given the importance of stakeholders and stakeholder engagement strategies, it 

appears timely to focus attention on providing a comprehensive stakeholder analysis 

before addressing any stakeholder engagement activities. The next few sections, 

therefore, start to illustrate and discuss current stakeholder analysis methods that exist 

in the literature. 

2.7 Stakeholder analysis 

The previous sections on stakeholder theory and stakeholder engagement have 

argued that engaging stakeholder involvement is a vital step during the relevant 

management process. This is particularly true for traditional urban flood management 

while implementing integrated approaches. Flood management in urban areas is 

usually affected by complex social, economic and environmental factors. Therefore, 

it attracts large numbers of actors, each with different backgrounds, interests, 

perspectives and objectives (Crocker, 2007). During the decision-making process, 

stakeholders hold various types of positions with respect to the relevant management 

issue and with respect to other actors. It is not a simple ‘for or against’ problem. Thus, 

it is important to focus on a detailed analysis of stakeholders and to promote a 

comprehensive classification and priorities for them (Mayer et al., 2005; Achterkamp 

and Vos, 2007; Greenwood, 2007; Aaltonen 2010). The focus of stakeholder analysis, 
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therefore, reduces to differentiation of the relevant stakeholders, to better understand 

their uniqueness, and to prioritise them for involvement in the decision-making 

process. By examining the available literature on stakeholder analysis, Reed et al. 

(2009) concluded that an integrated stakeholder analysis (Figure 2.7) should include 

stakeholder differentiation, categorisation and stakeholder relationships analysis.  

The next section discusses current stakeholder differentiation and categorisation 

methods that exist in the literature. 

2.7.1 Stakeholder differentiation and categorisation 

After identifying the relevant stakeholders, the first step of stakeholder analysis is to 

differentiate and categorise them. Reed et al. (2009) suggests two major directions to 

categorise stakeholders based on ‘top-down’ and ‘bottom-up’ approaches. ‘Top-down’ 

approaches are also known as analytical categorisations. This type of approach 

comprises a set of methods where researchers describe and classify the stakeholders 

based on their observations of the phenomenon in question. In other words, these 

methods are “embedded in some theoretical perspective on how a system functions” 

(Hare and Pahl-Wostl, 2002). Detailed methods used in these analytical 

categorisations include the various types of stakeholder mapping techniques that 

adapt two or three criteria, typically by way of matrices or Venn diagrams (Reed et 

al., 2009; Bryson et al., 2011; Kivits, 2013). Such top-down approaches can be used 
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Figure 2-7 Topology and methods of an integrated stakeholder analysis (Reed et al., 
2009) 
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in several models, such as the level of interest and influence (Lindenberg and Crosby, 

1981); cooperation and competition (Freeman, 1984); cooperation and threat (Savage 

et al., 1991); stakeholder interest and power (Eden and Ackermann, 1998; De Lopez, 

2001) and power, urgency and legitimacy (Mitchell et al., 1997; Beach, 2013). As 

illustrated by Reed et al. (2009), these methods are usually used in finding the 

absence of direct stakeholder participation during the decision-making process. 

Therefore, they are based on the perceptions of the analyst or the problem owner, 

rather than of the stakeholders themselves. As concluded by Reed et al., (2009), such 

an analytical approach can add valuable results to a stakeholder analysis, as it 

eliminates research bias by using multiple sources and triangulation. 

Meanwhile, some researchers have developed ‘bottom-up’ or ‘reconstructive’ 

methods to overcome the limitations of analytical categorisation. These methods 

allow categorisations and parameters to be defined by the stakeholders themselves, 

so that the analysis reflects their concerns more closely (Reed et al., 2009). For 

example, Hare and Pahl-Wostl (2002) used a card-sorting method in their stakeholder 

categorisation process for a sustainable water management project. During the 

process, stakeholders were required to sort cards listing all the stakeholders into 

groups according to their own criteria. This was used as a way of identifying the 

structure of groupings and interactions between stakeholders from stakeholders’ own 

perspectives. This method enabled the models developed during the research to 

reflect the understanding of the stakeholders themselves (Hare and Pahl-Wostl, 

2002).  

By way of contrast, policy discourse analysis (de Bruijin and ten Heuvelhof, 2004) 

identifies the ways in which people think and talk about an issue and, in particular, 

the shared perceptions and common ground between individuals. Q methodology is 

then employed to group individuals into ‘social discourses’ based on these shared 

perceptions and commonalities (van Eeten, 2001). Q methodology also uses a 

card-sorting approach. It asks responders to rank statements on a specific topic 

according to a forced distribution. Following this approach, the categorisation of 

stakeholders is based on an empirical analysis of stakeholder perceptions rather than 

on theoretical perspectives (Barry and Proops, 1999). 
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Finally, strategic perspective analysis (Dale and Lane, 1994) uses interviews or 

workshops with stakeholders to identify and compare the goals of different groups, 

and the perceived opportunities and constraints that they have with respect to 

reaching their goals. In this way, categories of stakeholders that share similar goals 

can be identified. The information collected during this process may also be useful 

for negotiations between conflicting groups. As introduced by Reed et al. (2009), 

none of these methods has been widely applied to stakeholder analysis. 

In terms of urban flood management in China, categorising stakeholders is still based 

on those ‘traditional’ stakeholder groups – for example, government departments, 

NGOs, CBOs, public and private sector actors, and the community (Alphen and Beek, 

2005; APFM, 2006); decision-makers, creators, advisers, reviewers, observers and 

unsurprised apathetic (APFM, 2006); and the local, provincial, state or territory 

government (CORFU, 2014). These kinds of stakeholder classifications are very 

broad and a more detailed categorisation of stakeholder is required.  

By examining the available literature on stakeholder analysis for flood management, 

the stakeholder salience model is found to be the most commonly accepted method to 

classify and prioritise stakeholders (Cornell, 2006; Liu 2012; United Nations, 2013). 

As suggested by Liu (2012), the application of the stakeholder salience model may 

contribute towards an integrated stakeholder classification and priorities in flood 

management. Thus, the first component of the stakeholder analysis process in this 

thesis is the differentiation of stakeholders based on salience.  

The next section presents a detailed discussion of the stakeholder salience model. 

2.7.2 Stakeholder salience model 

As illustrated by Mitchell et al. (1997), stakeholder salience is the degree to which 

stakeholders have the potential to influence decisions. In the model, stakeholder 

salience is based on their power to influence decisions and the urgency and 

legitimacy of their claims during the decision-making process (Mitchell et al., 1997). 

Since then, various researchers have developed this model. For example:  
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• Chen (2003) differentiated the stakeholders of a firm by combining the three 

salience attitudes (initiative, importance and urgency);  

• Beach (2013) separated the last attitude (urgency) into temporality and 

criticality to prioritise road construction stakeholders; and  

• Kivits (2013) analysed the stakeholders of aviation in Australia by narrowing 

the salience model into two attitudes: power and urgency.  

In fact, there is no commonly agreed stakeholder salience model in the literature. 

Researchers have developed and tested various types of salience attitudes to fit with 

their specific stakeholder environments. Furthermore, none of these models has been 

applied in the context of urban flood management, except the suggestions of APFM 

(2006) and Liu (2012) about application of the original stakeholder salience model 

(with power, legitimacy and urgency) in flood management and related water 

infrastructure management. As a result, this research project follows the original 

stakeholder salience model.  

A detailed discussion of this model is presented below.  

 

Figure 2-8 Stakeholder salience model (Mitchell et al., 1997) 

As introduced above, the original ‘stakeholder salience’ consists of three basic types of 

perceptions: power, legitimacy and urgency (Figure, 2.8). Within this model, power as 

the first variable is considered to be the ability of stakeholders to achieve their main 
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objectives. The detailed dimensions of power include normative, coercive and 

utilitarian: 

• normative power or social power is based on the use of symbolic resources 

such as media attention (Mitchell et al., 1997);  

• coercive power or formal power is based on the application of physical 

resources such as restraint, force or violence (Friedman and Miles, 2006); and 

• utilitarian power or resource power is based on the use of material resources, 

specifically goods and services (Etzioni, 1964). 

Following Suchman’s (1995) model, legitimacy as the second variable is defined as “a 

generalized perception or assumption that the actions of an entity are desirable, 

proper, or appropriate within some socially constructed system of norms, values, 

beliefs, and definitions” (Suchman, 1995). This can be divided into three dimensions:  

• pragmatic – based on the stakeholders’ self-interest; 

• moral – based on the stakeholders’ moral obligation; and 

• cognitive – comprehensibility and taken for grantees (Vidaver-Cohen and 

Bronn, 2008). 

The last variable in this model is urgency or attention-getting ability. As indicated by 

Jones and Wicks (1999), the factor of urgency is determined by the time sensitivity of 

a stakeholder’s claim (temporality) and the perceived importance of this claim to the 

organisation (criticality). Mitchell et al. (1997) believe that each of these two variables, 

by themselves, is not enough to present the urgency of a claim. To highlight the 

‘importance in time’, it is important to combine them together.  

Based on the different combinations of these three variables, Mitchell et al. (1997) 

identify eight different stakeholder types: non-stakeholders, Dormant, Discretionary, 

Demanding, Dominant, Dangerous, Dependant and Definitive stakeholders. As 

presented in Table 2.2, besides the non-stakeholder groups, the remaining seven 

stakeholder types are divided into three categories according to level of priority.  

 



64 

 

 

 

 

Table 2-2 Stakeholder types (Mitchell et al., 1997) 

Stakeholder Salience attributes 
Priority Category Power Legitimacy Urgency 

High (definitive 
stakeholders)  

Definitive * * * 

Moderate (expectant 
stakeholders) 

Dominant * *  
Dangerous *  * 
Dependent  * * 

Low (latent 
stakeholders) 

Dormant *   
Discretionary  *  
Demanding   * 

None Non-stakeholders    

First, the Definitive stakeholders with high priority exhibit all three salience attitudes. 

Managers have a clear and specific requirement to act on the stakeholder’s claims 

immediately (Beach, 2013). Compared with Definitive stakeholders, expectant 

stakeholders with moderate priority are the Dominant, Dangerous and Dependent 

stakeholder types. Managers perceive at least two of the three attributes – power, 

legitimacy and urgency – in this type of stakeholder. As presented by Mitchell et al. 

(1997), these stakeholder groups are seen to be ‘expecting something’. The last 

stakeholder category with low priority comprises the Dormant, Discretionary and 

Demanding stakeholder types. These stakeholders only possess one of the identified 

attributes, and managers may even ignore their existence in the firm. 

Based on these three attributes, many researchers (Mitchell et al., 1997; Agle et al., 

1999; Liu, 2012; Beach, 2013; Kivits, 2013) believe that analysing stakeholder 

salience has the potential to provide a clear insight into stakeholder differentiation 

and priority processes, and indicates the potential actions each stakeholder could 

undertake. Therefore, an organisation can decide how it chooses to deal with each 

stakeholder. At the same time, the stakeholder salience model is a highly dynamic 

concept. Stakeholders can acquire or relinquish the attributes of power, legitimacy 
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and urgency, thus changing their stakeholder salience type (Agle et al., 1999; 

Mattingly and Greening, 2002). Regarding urban flood management, each of the 

stakeholders has different levels of stakeholder salience attitudes during the whole 

decision-making process, such as before, during and after flooding. As indicated by 

Kivits (2013), to keep information up-to-date, a stakeholder differentiation model 

should be flexible and easily updated. 

2.7.3 Investigating stakeholder relationships 

Following Reed et al.’s (2009) stakeholder analysis framework, the next step is to 

investigate the relationships that exist between stakeholders. The first scholar focusing 

on such stakeholder interrelationships was Rowley’s (1997) research on higher 

education. In his article, he argues that stakeholders surrounding a particular issue are 

intrinsically linked to each other through a network.  

In the literature, there are three major methods that can be used to analyse these 

interrelationships: 1) actor-linkage matrices; 2) social network analysis; and 3) 

knowledge mapping. Among them, actor-linkage matrices are the simplest and most 

flexible method to visualise stakeholder relationships. By listing stakeholders in the 

rows and columns of a table, and creating a grid, this method describes stakeholder 

relationships using key words such as: ‘conflict’, ‘complementary’ or ‘cooperation’ 

(Biggs and Matsaert, 1999).  

Compared with actor-linkage matrices, social network analysis provides a more 

advanced model (Reed et al., 2009). Rather than using key words, stakeholder network 

analysis relies on quantitative data to represent: 1) the presence/absence of a tie; and 2) 

the relative strength of the tie (Borgatti et al., 2002). This allows researchers to identify 

the detailed location of a stakeholder in a network and to examine how they cluster 

together (Marsden, 1990; Kivits, 2013).  

The last method, knowledge mapping, which evolved from organisational charts, is an 

increasingly important tool for management and planning within businesses and 

organisations (Cole, 1998). However, this kind of method cannot be applied in a 

complex and dynamic stakeholder environment (Reed et al., 2009), such as urban 
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flood management. Thus, the analysis of stakeholder relationships in this research 

project will focus on the application of the social network analysis method.  

A detailed discussion of this model is presented in the next section. 

2.7.4 Social network analysis 

The traditional methods that measure stakeholder participation rely on collecting 

information about the attributes of actors to draw comparisons and conclusions about 

their relationships (Wellman and Gulia, 1999). These analyses treat each actor as an 

independent unit of analysis and assume that individuals act randomly without 

reference to one another. However, in the real world, as indicated by Coleman (1990), 

“actors usually form attachments to certain persons, they group together in cliques, 

they establish institutions”. To remedy such limitations, social network analysis was 

developed in the twentieth century (Scott, 2000).  

Social networks are more or less stable patterns of relationships between mutually 

dependent actors that form themselves around policy problems or clusters of 

resources, and are formed, maintained and changed by interaction (ibid). Such 

relations can then be analysed for structural patterns that emerge among these actors. 

An analysis of a social network looks beyond individual attributes to also examine 

the relations among actors, how actors are positioned within a network and how 

relations are structured into overall network patterns (Wasserman and Faust, 1994; 

Wellman and Gulia, 1999; Scott, 2000; Prell et al., 2009). As indicated by 

Wasserman and Faust (1994), there are four principles of social network analysis:  

1) actors and their actions are viewed as interdependent rather than independent, 

autonomous units; 

2) relational ties (linkages) between actors are channels for transfer or ‘flow’ of 

resources (either material or nonmaterial); 

3) network models focusing on individuals view the network’s structural 

environment as providing opportunities for or constraints on individual action; 

and 
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4) network models conceptualise structure (social, economic, political and so 

forth) as lasting patterns of relations among actors. 

Following these principles, social network analysis has been used widely to explore 

the relationships and interactions between stakeholders (Borgatti et al., 2002; Prell et 

al., 2009; Liu, 2012; Kivits, 2013). Generally, there are five main variables used to 

define a social network: density, average path distance, centralisation, core-periphery 

and tie strength (Borgatti et al., 2002). A detailed discussion of these variables is 

provided in the methodology chapter. 

Like stakeholder salience, stakeholder networks are also dynamic. Networks can 

consist of both personal and institutional relationships linking stakeholders together 

(Keast and Hampson, 2007). Relations on the personal level with an institution can 

change quickly when actors change positions or jobs, thereby leading to the necessity 

of creating new relations. Moreover, entire stakeholder groups can cease to be part of a 

network when, for example, they dissolve themselves or opt to sever their ties with the 

network. Again, this characteristic of a stakeholder network requires a flexible, easily 

updated, classification model.  

2.8 Summary and gaps in literature 

As introduced in previous sections, stakeholder literature and urban flood 

management both emphasise the importance of understanding the stakeholder, and 

inherently concur that analysing the stakeholder is a critical step in stakeholder 

engagement. However, as Key (1999) has noted, concepts and processes that provide 

integrated approaches for dealing with multiple stakeholders on multiple issues are 

sparse, if they exist at all. An integration between and across stakeholders and issues is 

needed. There are linkages between external and internal stakeholder groups that 

impact and affect the firm, which are not adequately addressed. This leads to a failure 

to analyse the relevance of stakeholders.  

The topic of stakeholder engagement has, for good reason, received greater attention 

in recent years. Stakeholder engagement can appear deceptively simple. Yet its 

application in urban flood management is conceptually complex and needs to be based 
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on a thorough understanding of the stakeholder (Jonker and Foster, 2002). Although 

specific stakeholder engagement strategies are outside the scope of this research, since 

its focus is necessarily on presenting a model to ensure more effective stakeholder 

analysis, it should be clear that improved stakeholder analysis can lead to improved 

stakeholder engagement. Aside from the need for a robust and valid stakeholder 

analysis, several gaps in the theory have been identified. 

First, much of the literature on the stakeholder environment in urban flood 

management has been discussed as being complex (Graham and Healey, 1999; 

Crocker, 2007; Shandas and Messer, 2008). As Mainardes et al. (2011) have shown, 

however, this complexity, together with the interconnectedness of all the actors, is a 

theoretical conjunction and has not been empirically tested. The theory lacks the 

production of knowledge able to explain the complex and multifaceted social 

relationship between an organisation and its stakeholders (Mainardes et al., 2011). 

Various researchers have created models to demonstrate this complexity (e.g. Rowley, 

2000; van Eeten, 2001; Kroesen and Broer, 2009; Mitchell et al., 1997). Yet the 

outcomes of these models have only highlighted part of the complex problem they set 

out to address. In fact, each of all the identified stakeholder analysis techniques from 

the literature review has a specific purpose and reveals some things, all the while 

overlooking, or at least not highlighting, others (Reed et al., 2009; Bryson et al., 2011). 

Together with complexity and interconnectedness is the perceived dynamic nature of 

the stakeholder environment. Mainardes et al (2011) show that there is no provision 

for understanding how to manage change given the dynamic nature of the stakeholders. 

Although multiple authors acknowledge that analysis is not a one-off procedure 

(Mitchell et al., 1997; Reed et al., 2009; Freeman et al., 2010), no actual proficiencies 

have been put in place to deal with the dynamic environment, apart from Rowley’s 

(1997, 2000) suggestion to use the network environment to keep track of change. 

Second, there is no commonly accepted stakeholder salience model available to 

differentiate and prioritise stakeholders during the decision-making process for urban 

flood management. Since the original stakeholder salience model – power, legitimacy 

and urgency (Mitchell et al., 1997) – researchers have developed and tested various 

versions of these models to fit in with their specific stakeholder environments. For 
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example, Chen (2003) differentiated the stakeholders of a firm by combining the 

three salience attitudes (initiative, importance and urgency); Beach (2013) separated 

the last attitude (urgency) into temporality and criticality to prioritise road 

construction stakeholders; and Kivits (2013) analysed stakeholders in aviation in 

Australia by narrowing the salience model into two attitudes: power and urgency. 

None of these models has been applied in the context of urban flood management. In 

fact, some researchers believe that the original stakeholder salience model may 

provide more significant results within the context of water resource management 

and urban flood management (APFM, 2006; Reed et al., 2009; Liu, 2012). Yet, none 

has provided rigorous empirical verification on its application in urban flood 

management. 

Third, both Reed et al. (2009) and Caniato et al. (2014) highlight the importance of 

investigating stakeholder relations during an integrated stakeholder analysis. As 

discussed above, there is a collection of methods that have been developed to 

investigate the relationships that exist between stakeholders. These include 

actor-linkage matrices (ODA, 1995; Biggs and Matsaert, 1999); social network 

analysis (Wasserman and Faust, 1994; Reed et al., 2009); and knowledge mapping 

(Cole, 1998; Nissen and Levitt, 2004). Among these, several researchers (Elias and 

Cavana, 2000; Rowley, 2000; Liu, 2012) suggest using social network analysis to 

track the interactions between stakeholders within a complex and dynamic context. 

However, none provides enough empirical support for the application of network 

analysis in urban flood management.  

Finally, several researchers have labelled the potential linkage between the different 

combinations of salience attributes and the quality of stakeholder engagement 

approaches undertaken (Beach, 2013; Kivits, 2013; Caniato et al., 2014). However, 

there is little theoretical or practical development on this. Studying stakeholder 

salience and its relationship with stakeholder engagement as a function of frequency 

and quality of information exchange will extend the stakeholder literature by showing 

how stakeholder salience impacts on decisions about the types of engagement 

processes implemented. 
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The above summary of gaps in the literature identifies the greatest weaknesses with 

existing analysis tools, especially the narrow focus of individual tools. This narrow 

focus is unlikely to provide the best possible result. For this reason, an integrated 

framework for stakeholder analysis is presented. The integrated framework depends 

on two different methods, a mixture of both quantitative and qualitative approaches. 

There is no ‘one-size-fits-all’ approach to any contentious problem that exists, so the 

application relies heavily on context. A contextual and qualitative understanding is 

required before a sample set can be created. Yet both salience and network analysis 

rely heavily on quantitative numbers, created by the perceptions of participants, to 

calculate stakeholder importance. The integrated analysis compares, analyses and 

evaluates the individual parts, scrutinises the results and explains differences.  

The outcome of this research is therefore a thoroughly nuanced overview of the 

complete stakeholder arena and each stakeholder, down to the individual level. To 

arrive there, a ‘mixed method’ of both quantitative and qualitative aspects of research 

to create a comprehensive understanding of ‘the stakeholder’ is employed. The 

concept of mixed methods is further explained in section 3.3, the research design. This 

framework is innovative in the sense that such a comprehensive analysis framework 

has not been previously identified in the literature. Nor have previous frameworks 

placed emphasis on being dynamically applicable and easily updated, both important 

factors for a stakeholder analysis, especially since most contentious problems are not 

solved overnight, but tend to take years to address. 
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3. Methodology 

3.1 Introduction 

Decision-makers in urban flood management should consider all the surrounding 

issues, such as total water-cycle management and urban land-use planning (Jha, et al., 

2012). This, however, highlights the many intertwined social and economic 

interactions between management activities, and the complex stakeholder 

environment during the flood preparedness, response and recovery periods. As 

summarised in the previous chapter, the literature does not provide a unified 

approach with respect to capturing the complexity and dynamics of the urban flood 

management stakeholder arena. To fill this gap, a mixed-method research strategy 

within a single case-study approach was adopted in this research. By way of contrast, 

the methodology combines and extends a range of methods that exist in the literature. 

This approach allows the coverage of the Chinese urban flood management context 

in a more comprehensive way than would be possible with existing approaches. 

Furthermore, the study provides the foundation for a two-dimensional stakeholder 

analysis approach and tests the proposed methodology. This methodology, if it 

proves to be a useful approach for stakeholder analysis of urban flood management 

in a medium-sized Chinese city, could be potentially applied to other complex 

projects which follow a top-down and highly hierarchical decision-making process. 

The research perspective adopted within this study is a critical realist philosophy. 

Critical realists view reality as a mixture of concrete processes and contextual fields of 

information (Morgan and Smircich, 1980). Research philosophy in general delineates 

ways in which knowledge can be judged as truth, all based on the justification of 

knowing and believing (Poonamallee, 2009). In line with a critical realist philosophy, 

this study approach acknowledges that within a case study there are multiple actors, 

each bringing their own perspective on the truth. The research design, detailed in the 

following sections, addresses the complexity of urban flood management in a 

medium-sized Chinese city by adopting a mixture of overlapping, and triangulating 

qualitative and quantitative, methods in an effort to bring the research design, 

approach and philosophy together (Brand and Gaffikin, 2007). 
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The methodology used in the research, as well as the rationale behind the chosen 

methodology, will be discussed in the following sections. First, a mixed-method 

research strategy within a single case-study approach is adopted. Second, in the 

research design, the case selection and the case-study preparedness are discussed in 

detail. Finally, the detailed data collection and data analysis methods are discussed.  

3.2 Approach 

Exploratory case studies were deemed useful to support this research because of their 

focus on understanding complex issues (Yin, 2011). Case studies are both relevant 

and practical owing to the complex nature of decision-making processes during 

urban flood management (Liu, 2013). The focus of this research is on urban flood 

management in medium-sized Chinese cities, known for their crowded policy 

domains and complex stakeholder networks. The investigation of such a dynamic 

and complex stakeholder environment is therefore well served by using case studies. 

Case studies are a useful means to answer questions of how and why for events over 

which a researcher has little or no influence (Miles and Hubermann, 1994). As 

Mertens (2005) points out, a case study is “a method for learning about a complex 

instance, based on a comprehensive understanding of the instance, obtained by 

extensive descriptions and analysis of that instance taken as a whole and in its 

context”. 
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Figure 3-1 Basic types of designs for case studies (Yin, 2003) 

As introduced in Figure 3.1, this study will employ a single-embedded case-study 

approach to understand the issues experienced by stakeholders around urban flood 

management in relation to the stakeholder network. Due to time constraints and data 

accessibility, this kind of singe-embedded case study was thought to be more useful 

than the multiple case-study approach (Stake, 2000). At the same time, such an 

approach allows the in-depth exploration of the two units of analysis: stakeholder 

types and stakeholder networks. By employing such a single-embedded case-study 

methodology, the researcher can ascertain causal linkages between these two units of 

analysis within each of the urban flooding periods, as well as between the whole 

urban management processes. 

Within this single case study, the proposed mixed-method stakeholder analysis will be 

applied consistently over the three periods of urban flood management (flood 

preparedness, flood response and flood recovery), thereby allowing for 

cross-comparison of results (Abell, 2009). When both qualitative and quantitative 

methods are used, a hybrid research methodology is present. Edmondson and 

McManus (2007) state that hybrid methods are most appropriate in fields where the 

state of prior research is somewhere between nascent and mature. For the present case, 

stakeholder theory and the connection to stakeholder engagement during urban 

flooding can be described as in an intermediate state (Laplume et al., 2008; Reed et al., 

2009). Each analysis component, as described in the literature review chapter, requires 

a different research approach to capture its complexity. Applying a mixed-method 

approach to the single embedded case study enables a rich exploration of each 

decision-making domain in urban flood management, while quantitative methods add 

value with analytical data (Creswell, 2003). Triangulation of multiple methods and 

sources of information also adds to the internal construct validity of the investigation 

(Denzin and Lincoln, 1994) and draws out greater meaning from the case (Scandura 

and Williams, 2000; Creswell, 2003)  

3.3 Research design 

The research is centred on investigating the stakeholder context that is currently 
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important for urban flood management in a medium-sized Chinese city. This section 

sets up the mixed-method approach for an integrated stakeholder analysis framework, 

applied to the singe case study: Zhuji. Before doing so, it will detail the case 

selection process itself. 

3.3.1 Case study selection process 

As pointed by Yin (2010) when applying a single case study, the case should be a 

unique/extreme, critical, representative/typical, revelatory or longitudinal one. The 

main reasons for choosing Zhuji as the unique case in this study are summarised in 

the following paragraphs. 

First, Zhuji is a typical medium-sized city in China which suffers urban flooding. The 

climate and topographic conditions, as well as rapid urbanisation, increase the 

potential risk of urban flooding in the central urban areas in Zhuji. The detailed context 

of Zhuji is illustrated in the next chapter.  

Second, the city has attracted a lot of attention from the central government. In 2007, 

the National Emergency Response Department promoted a flood control manoeuvre in 

Zhuji, and used Zhuji as a unique and positive example to illustrate the importance of 

high public awareness and effective public participation in flood emergency response 

systems.  

Third, some Chinese researchers have pointed out that stakeholder participation, 

especially public participation in urban flood management in Zhuji, is relatively more 

effective than in other medium-sized cities in China (Zhou, 2006; Miao et al., 2012). 

Therefore, potential data in Zhuji will be easier to access than in other medium-sized 

cities in China. 

Finally, Zhuji is the hometown of the researcher. After initial contact with the 

municipal government of Zhuji, the local government was willing to participate in 

the research, thus making it easier for the researcher to gain access to internal sources 

of data.  
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3.3.2 Case-study preparation 

As introduced above, the proposed mixed-method stakeholder analysis will be applied 

consistently over the three periods of urban flood management (flood preparedness, 

flood response and flood recovery). The level of analysis within each period sits at the 

individual level, so each urban flood management period describes a network of actor 

organisations that come together in a variety of ways to determine how issues are dealt 

with, when and who gets involved. There are two units of analysis. The primary unit of 

analysis is the stakeholder types and the secondary unit of analysis is the stakeholder 

networks.  

This focus on stakeholder types and networks means that governance is explored and 

explained in this research as a collection of rules and orders. During urban flood 

management, each stakeholder brings its own set of rules and orders into the 

stakeholder arena. In addition, each is influenced by the rules and orders of the other 

stakeholders. Focusing the level of analysis in this way provides an ideal setting to 

differentiate and prioritise stakeholder involvement during the decision-making 

process, as well as to explore the ways in which stakeholders communicate and share 

their concerns during each urban flood period. The network level of analysis also 

provides an opportunity to gain insights into how actors manage their relationships and 

agendas in a variety of spatial and jurisdiction settings at the same time. 

The research, as applied to each urban flooding period, can be seen in broad terms in 

the framework presented in Figure 3.2. The methodology comprises the following 

techniques: the identification of stakeholders and their functions during urban flooding; 

application of the power, legitimacy and urgency model addressing stakeholder 

salience; and social network analysis addressing the stakeholder network. 
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Figure 3-2 Integrated stakeholder analysis framework for each period of urban flood 
management 

Within the context of this research, which spans several organisations, data collection 

is sometime classified as ‘inter-organisational data collection’ (Tichy, Tushman and 

Fombrun, 1979). Inter-organisational data collection might impact the validity of data 

when differences between organisations are not taken into account (de Kok et al., 2011; 

Yin, 2002). This problem is mainly prevalent when quantitative data, collected by the 

organisation itself, is considered. Qualitative data collection techniques, such as 

interviews performed by the researcher, are far less likely to cause concern. Yin (2002) 

proposes that the best method for inter-organisational data collection is the case-study 

approach, as adopted for this research. The case-study approach allows for the 

researcher to take into account the differences between stakeholders through an 

understanding of the context within the case study (Yin, 2002). 

Analysis for each component will: i) identify the relevant stakeholders and their 

interests during urban flooding; ii) establish a ranking of stakeholders based on 

salience; and iii) create an overview of the stakeholder network. The results of the data 

analysis will then be integrated and a cross-periods analysis will determine the 
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commonalities and differences between the different urban flood management periods, 

allowing for generalisation of the outcomes and validity of the developed research 

methodology.  

The next section introduces the scoping study that is applied in this research. 

3.4 Scoping study 

Scoping studies are an increasingly popular approach to review the literature and 

advance the methodology. Generally, a scoping study can be described as a process to 

“map the key concepts underpinning a research area and the main sources and types of 

evidence available, and can be undertaken as stand-alone projects in their own right, 

especially where an area is complex or has not been reviewed comprehensively before” 

(Mays, et al., 2001). As introduced by Arksey and Malley (2005), there are six 

potential steps in carrying out a scoping study: 

1) identifying the research questions: what domain needs to be explored? 

2) finding the relevant studies, through the usual means: electronic databases, 

reference lists (ancestor searching), websites of organisations, conference 

proceedings, etc.; 

3) selecting the studies that are relevant to the questions; 

4) charting the data, i.e. the information on and from the relevant studies; 

5) collating, summarising and reporting the results; and 

6) consulting stakeholders to get more references, providing insights on what the 

literature fails to highlight. 

Followed this framework, a scoping phase was applied during January and April in 

2015. First, a range of documents was reviewed during this scoping process. These 

documents included strategic plans, project reports, newsletters, minutes of meetings 

and previous research articles which related to the operation of the Municipal Flood 

Control and Drought Relief Headquarters and urban flood management in Zhuji. 

Second, 15 semi-structured interviews were also adapted during this scoping phase. 

The main respondents interviewed included the senior managers in urban flood 

management in the administration district and at the provincial levels, and the flood 
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experts from the local universities and research institutions. The main goal of these 

interviews and document review was to gain an understanding of the context of this 

study. The detailed questions of this semi-structured interview are presented in 

Appendix B. As a result of the scoping phase, several adjustments were made to this 

study.  

First, the topic of this project was narrowed down from integrated urban flood risk 

management to urban flood management. By identifying relevant studies and research 

questions designed before the scoping phase, the overall concept of integrated urban 

flood management was found to be too broad for this research project. Both integrated 

urban flood management and flood risk management include too many detailed 

management activities. For example, integrated urban flood management includes the 

concepts of integrated flood management, total water-cycle management and land-use 

planning (WMO, 2008). Additionally, flood risk management includes flood risk 

analysis, flood risk assessment and flood risk reduction processes (Schanze, 2004). At 

the same time, most relevant Chinese literature illustrates that urban flood 

management in China remains in the traditional structural management phase (Pei et 

al., 2008; Liu 2009; PICC-Disaster Research Centre, 2012). Most such management 

activities rely on structural measures and focus on emergency response. Most flood 

control plans in China still focus on flood emergency management, which means they 

do not include many non-structural measures in their management.  

Another important finding from the scoping studies was a lack of local community 

participation. Much of the literature in the UK and other countries in the world shows 

the importance of community engagement in urban flood management (Evans et al., 

2006; Cornell, 2006; Pender and Green 2011). However, in China, the highly 

hierarchical government structures reduce the contributions of local communities 

(Cheng and Chen, 2011). Most urban flood management measures are operated by 

municipal governments and there are few contributions from non-government bodies, 

especially local communities. The potential reasons for this include: 

• No flood risk maps or flood insurance: public awareness of urban floods is low. 
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• Most residents in urban areas are ‘floating’ populations. Compared with 

residents in rural areas, it is more difficult to mobilise urban populations during 

flooding. 

• Municipal governments comprise very large and hierarchical systems (more 

than 200 government departments or agencies operate from the municipal level, 

town/street government level to the village and community level). The 

researcher also visited some researchers (Zhou, 2006; Zhang 2007) who have 

carried out studies on local communities in China. Most of these researchers 

highlighted the low response rate from the local community.  

Finally, the focus of this research project has been removed from community 

engagement to the engagement of relevant main stakeholders (local government 

institutions, NGOs, public and private sector actors). In the literature, focus groups 

are usually considered to be an important research method to identify stakeholders and 

analyse their relationships (Wasserman & Faust, 1994). However, relevant literature in 

China has proved that the focus group method is not applicable in this research 

background (Zhang, 2007). In other words, it is not a popular research method in 

China. During the scoping studies, the researcher found that most Chinese people were 

not willing to share their opinions with someone else. They were very careful about 

what they talked about, especially with regard to people in government institutions. 

Furthermore, the researcher also tried some focus groups which included two or three 

interviewees – most of whom were retired officials and from similar positions. 

However, discussions during these interviews were rare.  

3.5 Data collection 

Following the proposed mixed-method research strategy, both qualitative and 

quantitative data were collected for this research. As pointed out by Beach (2013), 

such a method will strengthen the study in many ways. After analysing the different 

possible and applicable methods for gathering data that can be used in research, two 

types of data collection instruments were chosen. These were: primary data collection 

(key informant interviews, observation and questionnaire) and secondary sources (i.e. 

government publications and earlier research). These methods are introduced in detail 
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in the following sections. 

3.5.1 Key document analysis (qualitative) 

As the first data collection method used in this research project, key document 

analysis presented an in-depth understanding of the research context early on in the 

project. The relevant flood control policies and regulations produced a fundamental 

introduction of the context information on urban flood management in China. In 

addition, the various types of flood control plans, which were made by the different 

levels or types of government departments, provided an overview of the flood 

management processes and detailed stakeholder roles and functions during urban 

flooding. Another type of document collected in this research was the municipal 

urban development plans. These development plans allowed the understanding of 

current and future urban development issues, and of the current challenges of urban 

flood management in the case study area. Furthermore, some relevant project reports 

and studies about integrated urban flood management and effective stakeholder 

engagement were collected, such as the Five Water Treatment Project and the 

Grass-roots Flood Management System Project. These reports provided an overview 

of the current integrated urban flood management process and existing stakeholder 

management processes in the case. Overall, all these public documents formed the 

secondary resources collected during the fieldwork. 

3.5.2 Key informant interviews (qualitative and quantitative) 

After the analysis of the key documents, key informant interviews were developed as 

the second data collection method in this research project. The main goal of these 

interviews was to achieve a broader strategy of data triangulation. Such interviews 

could improve the researcher understanding developed through the key document 

analysis. In the literature, these interviews can be undertaken in three ways: 

non-structured, semi-structured or structured (Denscombe, 2001). The main 

difference comes from the degree of flexibility in undertaking the interview. In order 

to capture as much first-hand information as possible and to allow for flexibility from 

the respondents, the interview guide used in this research project was semi-structured 
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(Gilham, 2000; Mark, 2005). These semi-structured interviews had three main 

objectives: 

1) to identify potential urban flood management stakeholders and their relations 

with the whole urban flood management system; 

2) to find the main areas of contention between these stakeholders and urban 

flood management; and 

3) to establish the ranking of stakeholders on salience. 

Development of the interview 

Following these objectives, these interviews consisted of three parts. The first part 

aimed to identify potential urban flood management stakeholders, especially those 

who were not mentioned in the public documents. Based on the document analysis, a 

list of potential stakeholders and their roles during urban flood management was 

developed (Appendix A). This list was used in the interviews to allow the key 

informants to add more potential stakeholders and provide changes to their roles, as 

well as describe the relations between these stakeholders and the whole urban flood 

management system. 

In the second part of these interviews, key informants were exposed to a set of 

questions that allowed for description and motivations for stakeholder engagement in 

urban flood management. These questions aimed to describe the ways in which 

stakeholders interact with each other and identify major drives and obstacles of 

stakeholder engagement in urban flood management, as well as identify areas of 

contention between the stakeholders and the whole urban flood management system. 

The last part of these interviews aimed to establish the ranking of stakeholders on 

salience. In the literature, stakeholder salience is usually determined by an analytical 

top-down approach using inside or expert knowledge in combination with key 

document analysis (Reed et al., 2009). These analytical methods were discussed and 

criticised earlier, resulting in three factors: power, legitimacy and urgency. Existing 

methods using power, legitimacy and urgency include an analytical categorisation as 

proposed by Mitchell et al. (1997). This study followed a top-down ‘analytical’ 
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categorisation such as this. During the key information interviews, experts were 

required to rank all the identified stakeholders on salience. The full list of key 

information interview questions is attached in Appendix C. 

Sampling 

Interviewees were carefully selected, primarily to generate data for understanding the 

phenomena of interest, rather than for making generalisations. It was therefore 

essential and necessary that particular attention was given to selecting the right people 

who knew the subject and were likely to provide adequate answers to the questions 

asked. In this respect, therefore, the sampling was focused, and so justified the use of a 

small sample size. At the same time, with the top-down support of the Provincial and 

Municipal Flood Control and Drought Relief Headquarters Office, the researcher was 

also able to access these key informants. 

Administration of the key information interviews 

The key informant interviews were conducted face to face with people in senior 

positions in government. These people held strategic positions in their respective 

institutions and had knowledge and experience on issues affecting the effective 

management of urban floods. 

Key informants identified to be interviewed were contacted personally by the 

researcher and a time for the interview arranged. Each respondent was briefed on the 

aim of the research and the key areas to be covered by the interview. The researcher 

further stated that results of the interview would be used solely for academic purposes 

and would not be given to any other person without permission from the respondent. 

The researcher personally conducted all the interviews. 

All the respondents were willing to participate and provided answers satisfactorily. 

The respondents were of high standing within the area of municipal flood management 

in Zhuji. True to their positions, the answers given were consistent and made with 

sound reasoning. When asked for permission to record the interviews using a voice 

recorder, none expressed any problems or difficulties. Each interview was therefore 
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recorded using a voice data recorder. While the interviews were meant to last more 

than one hour, they all ended up lasting at least 50 minutes – with one or two going to 

one hour. In view of this, and due to time constraints and the fact that multiple data 

sources were used in the research, a total of only 12 key informant interviews were 

conducted for this project. All respondents were interviewed only once, but were 

contacted afterwards to provide additional information, if required. The list of people 

interviewed is attached in Appendix C1. 

3.5.3 Questionnaire survey (qualitative and quantitative) 

Questionnaires are one of the most widely used data collection methods. The method 

has been used to collect relationship data in a number of social network management 

projects (Reed et al., 2009; Prell et al., 2009; Cheong and Cheong, 2011; Caniato et al., 

2014). In addition, as Yin (2002) agreed, it is an acceptable data collection technique 

within case-study strategy, provided it is used in addition to or in relation to other 

forms of evidence, rather than as a stand-alone assessment of a situation. It can be used 

to re-enforce the validity of data collection through other sources.  

Development of the questionnaire 

For this research, a questionnaire was designed on the basis that it could be answered 

by the respondents without any assistance (Monette et al., 2002). The role of the 

questionnaire is to solicit the information required to enable the researcher to answer 

the objectives of the research (Brace, 2004). The first step undertaken in the 

questionnaire design and development was determining what questions needed to be 

asked in relation to the research objective and the research questions. Care was taken 

to improve response rates by starting with an introduction to stakeholder engagement 

in urban flood management, the purpose and structure of this questionnaire. 

Then the questionnaire was divided into three parts: 

• Part 1: General questions related to responders’ opinions on urban flood 

management 

• Part 2: Questions related to stakeholder interactions  
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• Appendix: The list of urban flood management stakeholders in Zhuji 

The first part of questionnaire started with close-ended questions including the nature 

of involvement of the responders and the flood types with which they were concerned. 

Then followed open-ended questions, which allowed a flexibility or possibility where 

respondents could explain the reasoning behind some of the responses they gave, e.g. 

Do you have any opinion about the municipal urban flood prevention plan? 

The second part included five questions about stakeholder interactions. They included 

both open-ended and close-ended questions. The close-ended questions used the linear 

scale to measure the level of information exchange and interaction frequency. The five 

dimension scales – high, moderate, low and regular contact, occasional contact and 

very rare contact – were used.  

Furthermore, a covering letter (Appendix D) was written and given to the respondents, 

together with the questionnaire. The covering letter described the objectives of the 

study, its relevance and conveyed general instructions. The letter stated that 

participation in the study was voluntary, but also gave assurance of the anonymity of 

the information provided by the respondents. Detailed information about the  

questionnaire questions is presented in Appendix D.  

Samples and boundaries design 

As Wasserman and Faust (1994) explained, the question of boundary specification in 

network analysis can be simply asked: Where does a researcher set the limits when 

collecting data on social relations that, in reality, may have no obvious limits. In the 

literature, there are two generic approaches to identifying network boundaries (Table 

3.1): positional and relational approaches (Laumann et al., 1983). 
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Table 3-1 Network boundaries identification approaches (Knoke and Yang, 2008) 

Identifying network 
boundaries approaches 

Description 

1. Positional strategies This approach uses the attributes of actors, their 
membership in a formal organisation, or their occupancy of 
a well-defined position for inclusion in a network. 

2. Relational strategies This approach relies on knowledgeable informants or the 
network actors themselves to nominate additional actors for 
inclusion. Relational approaches embrace several 
procedures, including the reputational, snowball sampling, 
fixed-list selection, expending selection and k-core 
methods. 

The snowball sampling of relational strategies is used for selecting the respondents in 

questionnaires. The sample of respondents was generated in two phases. First, the 

respondents were members of the Municipal Flood Control and Drought Relief 

Headquarters. These therefore formed the initial set of respondents for the case. 

Second, from analysing the key informant interview data, a subsequent group of 

stakeholders was identified. These stakeholders were also approached for interviews 

and asked to provide additional stakeholders and their contact details. This second 

list of stakeholders had a large overlap with those initially identified, which provided 

confidence that the majority of the stakeholders had been identified. Overall, there 

were 52 stakeholders identified for urban flood management in Zhuji.  

Administration of the questionnaire 

The present research used self-administered methods, which yielded a higher response 

rate i.e. the researcher personally administered the questionnaire. Mailing of the 

questionnaire used the municipal government postal and e-mail systems. The 

municipal government mailing system (Figure 3.3) is a formal and common mailing 

system in China. It is functionally efficient system. The municipal government uses 

this system for daily document exchange. Each of the government departments and the 

key institutions in the municipal area owns a mailing box here. By using this system, 

the research received a high response rate. By 18 August 2015, 51 questionnaires had 

been collected. The response rate was 98%. Only the one from the Highway 

Management Authority was missing. 
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Figure 3-3Municipal government postal system in Zhuji 

 

 

 

 

 

 

 

3.5.4 Observation role as a researcher 

Observation is one of various primary data collection methods. “The observation 

method involves the researcher in watching, recording, and analysing events of 

interest” (Blaxter, et al., 2006). Using observation as a method of data collection is 

potentially very time consuming. For example, the observer needs to record the 

information during the observation, as well as interpret and analyse the recorded data 

afterwards. In this research project, the researcher observed the current urban flood 

control planning programme in Zhuji, which is undertaken by the Water Conservancy 

and Hydropower Bureau, to analyse how relevant stakeholders are engaged in urban 

flood risk management in Zhuji. Additionally, the researcher also spent some time 

observing the operations of the Municipal Flood Prevention and Drought Resistance 

Headquarters and the Water Conservancy Association. These two organisations have a 

potential role in initiating cooperation and collaboration between urban flood risk 

management stakeholders. 

3.5.5 Instrument pre-testing  

Before approaching the detailed key informant interviews and questionnaires, these 

were pre-tested. As indicated by Caspar and Peytcheva (2011), by using a pre-test and 

a pilot study, the researcher can ensure the success of the main data collection. 
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However, in the literature, there seems to be a lack of clarity between these two terms. 

Some researchers use these terms interchangeably. In this research, a pre-test refers: 

“… to initial testing of one or more aspects of the study design: questionnaire, and the 

sample design”, while pilot studies refer to “… miniaturised walkthroughs of the entire 

study design” (Babbie, 1973, p.205).  

In this study, both the key informant interviews and the draft questionnaire were 

pre-tested, during the month of June 2015. First, three senior managers were 

approached for the pre-test of key informant interviews. They were from the 

Municipal Flood Control and Drought Relief Headquarters and the Municipal Water 

Conservancy and Hydropower Bureau. After evaluating the questions, it was decided 

that no significant alterations were required. The respondents for the pre-test of the 

questionnaires were five members of staff from the Municipal Water Conservancy and 

Hydropower Bureau, Zhuji. Based on their comments, the researcher made some 

adjustments to the two methods: 

1) A suitable cover letter was attached to the questionnaire, introducing the context 

of this research project and the main objectives. 

2) As most of the respondents were confused about the five-linear scale (high, 

moderate, low and regular contact, occasional contact and very rare contacts) to 

measure the level of information exchange and interaction frequency, it was 

reduced to a three-dimensional scale (high, moderate and low). 

3) Some of the respondents mentioned that they did not see the stakeholder list 

(which was attached in the last page). This list was then moved forward. 

3.5.5 Pilot study 

In the literature, researchers are unanimous on the need to carry out a pilot study to 

secure the successful application of their research design (Remenyi et al., 1998; 

Kayaga, 2002; Beach, 2013; Kivits, 2013; Liu, 2013). Due to time and cost 

constraints, a pilot study was carried out within the Huandong sub-district area, Zhuji. 

As there were no significant problems with the key informant interview during the 

instrument pre-testing, this pilot study mainly focused on the questionnaires. The 
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respondents for the pilot study included all the ten members of the Huandong Flood 

Control and Drought Relief Headquarters. The following major changes were made 

to the draft of the questionnaire after pilot study: 

1) Removal of questions about the stakeholders’ opinions of urban flood control 

plan to reduce the length of the questionnaire. 

2) Some of key words and sentences were highlighted in red and bold type. 

Additionally, an explanation of activities during flood preparedness, flood 

response and flood recovery was added. 

3) Space was provided for respondents to give open-ended comments. 

4) The cover letter was improved in terms of the use of an attractive letterhead, a 

clearer explanation of when and how the questionnaire should be returned, 

and it was stamped by the Municipal Flood Control and Drought Relief 

Headquarters. 

3.5.6 Database summary 

All evidence is of some use to the case study. This therefore usually results in case 

studies obtaining an enormous amount of data. Part of the case study therefore 

involves keeping a database (Gillham, 2000) of all the data that has been obtained, 

including the sources. This is one other way of increasing the reliability of a case-study 

strategy. In this research, a record was kept of all the information collected and notes 

made during the research in the form of a case-study database. The database would 

allow a critical reader to inspect the raw data that led to the case study’s conclusions 

(Yin, 2002). Table 3.2 provides a summary of the research database. 

Table 3-2 Data collection techniques 

Primary 
sources 

• Key informant interviews (12 semi-structured interviews 
targeting 12 key informants) 

• Questionnaire (51 stakeholder questionnaires targeting 52 
potential stakeholders)  

• Observation (no participants) 

Secondary 
sources 

• Earlier research 
• Urban flood control plans 
• Land-use plans 
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• Other government publications 

3.6 Data analysis 

In this research project, the proposed mixed-method study generated a large amount 

of data; both qualitative and quantitative data were collected. Following the proposed 

integrated stakeholder analysis framework (Figure 3.2), data analysis was undertaken 

using a building block approach, in which the analysis at each stage of data 

collection was integrated into the next stage of data collection. As Locke (1996) 

introduced, data analysis should be taken as a “recursive, process-oriented, analytic 

procedure”. Throughout this study there were three steps of analysis, as shown in 

Figure 3.2. The detailed data analysis process is discussed in the following sections. 

3.6.1 Qualitative data analysis – stakeholder identification 

The first type of data collected in this research included the key documents and the 

quality data collected during the key informant interviews. These types of data aim 

to:  

• identify stakeholder interests and functions during urban flood management; 

• identify inter-organisational relationships within the urban flood management 

context; 

• describe the ways in which actor organisations interact with one another; and 

• identify areas of contention between stakeholders and urban flood 

management. 

First, thematic text analysis was used to investigate the key documents for key 

themes using Leximancer (Smith and Humphery, 2006). Leximancer enables the user 

to navigate the complexity of text – not merely keywords, but focused clusters of 

related, defining terms, as they appear in the text, and not according to a predefined 

dictionary or thesaurus. The themes are presented in a compelling, interactive display 

so that the user can clearly visualise and interrogate their interconnectedness and 

co-occurrence (which is as important as the themes themselves), right down to the 
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original text that produced the concepts. Leximancer therefore embraces the 

complexity of language, thereby allowing the true meaning to emerge from the text 

itself, and without human bias (ibid). 

The identified themes were compared with the previous manually identified 

information for cross-comparison, so as to ensure all possible information was 

extracted from the documents. The definition of themes after manually analysing the 

text, rather than before, ensures that the researcher approaches the text with a fresh 

and open mind, able to identify alternative themes that might not be recognised by 

analytical programs. This is consistent with Perakyla et al.’s (2008) advice that 

thematic coding is best approached informally when the analysis of text is 

complementary to, but not pivotal in, the overall research design. 

Second, the interviews with the key informants from the stakeholder organisations 

were all recorded digitally, while the interviewer also took notes. The digital 

recordings were transcribed verbatim as soon as possible by the researcher. These 

transcripts were coded and analysed using NVivo 10, a qualitative analysis software 

package. NVivo was used to apply thematic coding focused on collating and 

cross-checking responses with each other for the previous mentioned four aims. 

After thematic analysis with NVivo, the transcripts were analysed as groups using 

Leximancer, a cross-check for the results of the NVivo approach and to gather 

additional information on the importance of the identified themes in the overall 

context. This analytical process allowed for the identification of key areas of 

contention that arose within each urban flooding period between urban flood 

management and its stakeholders.  

3.6.2 Quantitative data analysis – stakeholder salience 

The second part of data collected in this research was the stakeholder salience. 

Stakeholder salience is most frequently determined by an analytical top-down 

approach, using inside or expert knowledge in combination with document analysis 

(Reed et al., 2009). This study followed such an analytical method, which was 

introduced in the literature review chapter to determine the presence or absence of the 
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individual salience attributes: power, legitimacy and urgency. This approach has its 

basis in the analysis undertaken by several researchers (Mitchell et al., 1997; Parent 

and Deephouse, 2007; Beach, 2013). 

Table 3-3 Example of salience data for one stakeholder 

Salience attributes Power Legitimacy Urgency 
Stakeholder A 8 5 4 

Percentage 67% 41% 33% 
Absence/ presence of 
attributes 

Present Absent Absent 

As an example, Table 3.3 contains the data collected for one stakeholder in one urban 

flooding period and highlights the steps involved in determining the presence or 

absence of stakeholder salience attributes. A first step was undertaken to determine 

whether a salience attribute was present or absent. At the respondent level, each of the 

key informants ranked the 52 potential stakeholders on the salience attributes: power, 

legitimacy and urgency. The second step was to integrate the multiple perceptions of 

the 12 key informants. A cut-off point of greater than 50% was used to determine if the 

stakeholder perceived an attribute to be present. The final step in this part of the 

analysis was to plot the presence or absence of individual salience attributes, power, 

legitimacy and urgency, in a tabular form to show the combinations of attributes and 

thus stakeholder salience types identified from the data.  

3.6.3 Quantitative data analysis – social network 

The third type of data in this study, captured by the questionnaire, concerns social 

network analysis. As introduced in the literature review chapter, social network 

analysis is based on tested and proven methods of quantitatively representing a 

network. Knoke and Yang (2008) define four distinct levels of analysis for social 

network analysis: ego, dyadic, triadic and complete network perspectives. This study 

is approached from a complete network perspective, for its inherent objective to 

represent and explain the structural relations between all actors. Each urban flooding 

period examines a full network, with the intent of exploring the relations between all 

actors and their influence on decision-making processes (Kivits, 2013).  
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The analysis of the data was performed using both UCINet (Borgatti et al., 2002) and 

Gephi (Grunewald, 2015). UCINet was used for the mathematical analysis, whereas 

Gephi was used for graphical representation of the networks, using the mathematical 

outcomes generated by UCINet. This approach was chosen as UCINet is a widely 

recognised social network analysis program and is regularly cited and referenced in 

academic literature (Borgatti et al, 2002). The graphical representation of the network, 

however, is not as advanced, or easy to manipulate, as one would desire. For this 

reason, Gephi was used as its graphical interface allows easy manipulation of shapes, 

sizes and colours of the nodes and vertices, and allows easy exportation of network 

maps to other programs, such as Microsoft Word. 

In this study, network maps were created by using the Fruchterman-Reingold 

algorithm. This algorithm is designed to generate a network layout that minimises the 

distance between nodes through an efficiency-seeking and force direction, and is 

regarded as ideal for non-directed network data (Frick et al., 1995). In short, nodes that 

are most central to the network will gravitate to the middle of the layout, while less 

central nodes are arranged towards the outer regions of the network map (Kivits, 

2013). 

Through tools such as questionnaires and observation, the researcher quantifies two 

variables: interaction frequency and information exchange quality. By choosing these 

two variables, the network characteristics could be extracted. The characteristics used 

to describe the network as a whole were density, average path distance and 

centralisation. Betweenness centrality and core-periphery analysis were used as a 

characteristic of the individual actors in the network. To describe the relations between 

the actors, the interaction frequency and information exchange quality were used. 

Detailed network characteristics in this study are presented in Table 3.4 
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Table 3-4 Network characteristics 

 Measure Description 
Network 
as a 
whole 

Density This measures how much activity there is in the network, as compared to how much there could be (Keast, 2003). 
Networks characterised by dense links are associated with high levels of trust, a common sense of identity and are more 
likely to facilitate collective action within the group; however, they may have a lower propensity to cooperate with other 
groups (Ansell, 2003). Dense networks, furthermore, offer individual actors easy access to information about actors and 
activity within the group. This is valuable to the extent that it offers strategic information about the preferences and 
reliability of other actors, but is potentially risky since it also gives other actors access to information about them (Olsson, 
2009). 

Average path 
distance 

Average path distance is an indication of how quickly information can be spread: how easy it is to access resources, 
engage in planning and programming activity, or make referrals (Keast et al., 2008). 

Centralisation A high network centralisation means there are only a few actors holding most ties linking the network together; thus, 
only these well-connected few need to be reached to access the entire network (Prell et al., 2009). 

Network 
actors 

Core-periphery This indicates the network positions of an actor, either at the core or on the periphery (Scott, 2000). 
Betweenness 
centrality 

This describes the extent to which an actor lies on paths between other actors. An actor with higher betweenness 
centrality will link across disconnected segments of the network, and will have the most holistic view of the problem. 
They can also mobilise and diffuse information to the larger network (Olsson et al., 2004; Martinez-Moyano et al., 2008). 

Actor 
relations 

Interaction 
frequency 

This indicates how often network members interact with each other (Kivits, 2013). 

Information 
exchange quality 

This indicates the information exchange quality between the network members (Lienert et al., 2013). 
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3.7 Ethical considerations 

In undertaking any research, it is important to follow what is morally correct. Ethical 

considerations thereby become issues related to the moral rightness of the research 

studies. Following the ethical standards of Loughborough University, there are 

several ethical considerations included in this research project, especially for the key 

informant interviews and collective questionnaires. Some key issues were addressed 

as follows: 

1) Before the information interviews and questionnaires, respondents were 

informed that the study was purely academic and was not for use in 

implementation of any proposals related to policy changes.  

2) No one was forced or coerced to participate in this study. Everyone 

participated in this research voluntarily. 

3) Before taking any recordings for the interviews, the interviewees were asked 

if they were willing to be recorded. 

4) Care was taken to make sure that no one was exposed to any undue danger as 

a result of participating in the research. 

5) All responses were treated as confidential and people’s identities were kept 

anonymous. This was achieved by identifying the respondents by codes rather 

than using their names. 

6) All digital data was copied to a secured server provided by the university. 

Backups were created and were kept on several locations ‘under lock and 

key’; other data was treated similarly. 

3.8 Conclusion 

In recent years, stakeholder analysis has, for good reason, received greater attention 

from decision-makers in flood management. However, there is no commonly 

accepted stakeholder analysis method existing in the literature. As presented in the 

literature review chapter, most existing analysis tools was identified as the narrow 

focus of individual tools. For this reason, an integrated stakeholder analysis 

framework was developed in this study. This integrated stakeholder analysis 
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framework combines both the stakeholder salience model and stakeholder network 

analysis, which together represents a mixture of both quantitative and qualitative 

approaches.  

This chapter described and justified the research design and methodologies used in 

this study. First, a mixed-method research strategy within a single-embedded 

case-study approach was adopted. Justification for adopting the single-embedded 

case-study strategy was given. The research further provided information on case 

study selection and case study preparedness. It also presented the integrated 

stakeholder analysis framework designed in this research project. The detailed 

process of the scoping phase was then presented. The main goal of the scoping phase 

was to gain the understanding of the research context. After the scoping phase, the 

different data collection techniques employed in the study were presented and 

discussed, together with the procedure through which the data was collected. This 

study utilised multiple sources of data, including key informant interviews, 

questionnaires and key documents. Both interviews and questionnaires were 

pre-tested to ensure the validity of the study. The questionnaire also included a pilot 

study. Following the proposed integrated stakeholder analysis framework, both the 

quantitative and qualitative data analysis processes were introduced. 
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4. Case context 

4.1 Urban flood management in ZJ 

Chapter 1 highlighted that urban flood management is increasingly provided through 

multiple and overlapping networks of interaction and decision-making by a range of 

stakeholders, rather than purely through hierarchical or contractual processes. 

Furthermore, Chapter 1 also established that managing urban flooding through 

networked forms of organisation raises questions about how stakeholder status is 

negotiated in this more complex environment. While Chapter 2 provided more 

detailed theoretical support and a framework for the analysis of stakeholder 

engagement by urban flood management networks, this chapter presents the historical 

and contextual background of urban flood management by the municipal government 

in Zhuji. 

The chapter also highlights some key events that have shaped stakeholder participation 

in urban flood management. This synthesis was developed from a review of 

publications, organisational documents and initial interviews with key respondents 

during the scoping phase, and provides deeper contextualisation of the case. To set the 

scene, the factors that shape urban flooding will be discussed. 
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Figure 4-1 Urban floods in Zhuji 

4.2 Factors that shape urban flooding in ZJ 

As a typical medium-sized city in China which suffers from urban floods (Figure 4.1), 

Zhuji currently has a population of 1.15 million (0.35 million in the central urban area) 

and a gross domestic product (GDP) of 57.5 billion Yuan in 2010. According to the 

Municipal Urban Plan 2006-2020, the population of Zhuji will reach 1.28 million (0.5 

million in the central urban area) and a GDP of 1,150 billion Yuan by 2020. It is 

vulnerable to flooding owing to its socio-economic development and geographic 

location, as well as climate change and rapid urbanisation.  

 

 

 

 

 

 

 

 

First, the terrain of central Zhuji (Figure 4.2) includes foothills in the east and west 

areas, a river valley in the central region and a flood plain river network in the north. 

The Puyang River goes through the central urban area from south to north, which 

means the river plain network in the north plays an important role in flood detention 

and discharge. Furthermore, this kind of geographic location also means urban floods 

in Zhuji not only include pluvial and fluvial floods, but also related geological 

disasters.  

 

 



98 

 

Figure 4-2 Zhuji central urban area plan 2005 and 2006-2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Furthermore, Zhuji is in a sub-temperate monsoon zone. Compared with other cities at 

a similar latitude, it gets more rainfall (average annual rainfall is about 1275-1500mm) 
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(Zhuji Water Conservancy Bureau, 2008), and the annual temperature difference is 

larger. Zhuji also obviously has a hilly and mountainous climate. The annual rain 

seasons are from April to June (caused by spring rain) and from August to October 

(caused by typhoons). Between these two, the damage caused by typhoons is more 

significant. Due to climate change, typhoons are easily created from tropical cyclones 

(Zhuji Water Conservancy Bureau, 2008). Both the frequency and related destructive 

damage of the typhoons have been increasing recently. According to the Zhejiang 

Urban Flood Management report in 2011, the maximum rainfalls in 1 hour, 6 hours 

and 24 hours have all happened since 2004 (Zhejiang Government, 2013). Figure 4.3 

presents the average, maximum and minimum rainfall in every month from 1979 to 

2016. From this graph, it is obvious that there is a huge difference in rainfall during the 

year. Most of the rainfall comes during March, April, May, June, July and August, and 

the maximum rainfall always happens in June, July and August, this being caused by 

typhoons. 

 

Figure 4-3 Average, maximum and minimum rainfall each month from 1979 to 2016 

The central urban area of Zhuji was about 32km2 in 2005, 40.6km2 in 2010 and is 

expected to be about 52.5km2 by 2020. The annual urbanisation rate is about 3% to 5%. 

The city can be divided into three sub-district areas: Jiyang, Taozhu and Huandong, as 

well as two urban development areas: the West Open Economic Zone and the 
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Commercial Mall Zone. Figure 4.2 shows the central urban area in 2005 and 2020. 

According to this, most urban water storage areas have and will be filled. This is 

especially the case for the river plain network in the north, which obstructs flood 

retention and discharge during the flood seasons. Moreover, the hard surface and poor 

drainage system of the central urban areas have aggravated the urban drainage 

problem. As the urban area has developed, lots of suburban and rural areas have been 

urbanised. This means the original rural drainage and embankment systems cannot 

satisfy the current need for urban flood prevention.  

The next section describes the history of urban flood disasters and related development 

of urban flood management activities.  

4.3 History of urban flood management in Zhuji 

History of urban floods 

Throughout history, the Puyang River, which goes through the central urban area of 

Zhuji, has caused lots of floods. The Puyang River Basin is surrounded by hilly 

mountains in the west, south and east. The elevation difference for the Puyang riverbed 

is huge, which speeds up the river flow. In Zhejiang, it is called the ‘small Yangzi 

River’ (which has caused lots of flood in China). Between the year of 1034 and 1949, 

the municipal area of Zhuji suffered 84 floods. Among them, 13 were urban floods. 

Since its founding, although the municipal government has paid more attention to 

urban flood management, urban flooding has remained traumatic for the residents in 

Zhuji. 

During August and September in 1992, Zhuji suffered four typhoons. Many of the 

embankments of Puyang River were burst and nearly all the urban areas were flooded. 

This disaster caused 550 deaths and more than 3,500 people missing.  

Since the 1970s, the Puyang River Basin has suffered more floods than before. Among 

them, the floods on 17 June 1977, 9 July 1997 and 16 June 2011 were the most serious 

ones. In 1977, because of the typhoon and the spring rain, the central urban areas of 

Zhuji suffered heavy rain. Most the rainfall came over six hours. The average rainfall 
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was about 128.7mm. This rainfall caused lots of flash floods and related geological 

disasters. From the 6 July to 11 July 1997, the average rainfall reached 319mm over six 

days. The disaster lasted nearly one week. Although, the local government tried to 

store floodwater, there were still floods in the urban areas. Because of continuous 

heavy rainfall and the high water level in Qiantang River during June 2011, Zhuji 

suffered its most serious flood since 1977. Between 3 and 20 June 2011, the Puyang 

River Basin suffered four heavy rainfall events. The total average rainfall was more 

than 500mm. This flood affected 272,200 people, with an estimated direct loss of more 

than 1.3 billion Yuan (RMB).  

Although there has been no destructive 

flood disaster since 2011, the heavy 

rainfall during the spring rain and frequent 

typhoons still threaten the safety of Zhuji. 

In fact, Zhuji is suffering more typhoons 

than before. In 2013, typhoon ‘Fitow’ 

brought 160.9mm average rainfall over 

five days. In 2015, affected by the spring 

rain and typhoon ‘Can-hom’, the average 

rainfall during the spring season reached 

528.6mm (Figure 4.4). This is twice as 

much as before. More recently, the city 

suffered five heavy rainfalls during 2016’s 

spring rain. All of these involved more than 

50mm of rain every day. The whole spring rainfall reached 558.6mm.  

The successful prevention and control of urban flooding during the last few years has 

relied on the development of urban flood management, especially structural measures 

like flood storage reservoirs and river embankments.  

The next section explains the history of urban flood management in Zhuji. 

 

Figure 4-4 Water-logging disaster during 
typhoon ‘Can-hom’ in 2015 
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Figure 4-5 Urban flood control facilities (central urban area) 2006-2020 

 

History of urban flood management 

Construction of flood control facilities 

In common with the other medium-sized Chinese cities, following its founding (in 

1949), flood control became a focal point for the municipal government in Zhuji. 

Following the basic rule: ‘storage upstream, diversion midstream and discharge 

downstream’, large numbers of important flood control facilities have been 

constructed. According to Zhuji Urban Planning 2003-2020, the total investment in 

urban flood control facilities between the years 2003 and 2020 will be more than 1.4 

billion Yuan. These projects include the Gaohu flood discharge and detention area, 

urban embankments, pumping stations and flood control 

reservoirs (Figure 4.5). 

 

Gaohu Flood Discharge 
&Detention Area 

 

50 Year embankment (Have Done) 
50 Year embankment (Planning) 

Pumping Station 

Zhuji Urban Flood Control 

Facilities(Central Urban area) 

2006-2020 
N

 



103 

 

The Gaohu flood discharge and detention area, located north-east of Zhuji, is one of 

the most important projects in the Puyang River flood prevention system. It was built 

in May 1954 and remodelled by the end of 1996. Its main goals are to protect the 

Hukun Railway (which connects Shanghai and Kunming) and the central urban area of 

Zhuji, as well as the people and 33,350 hectares of farmland downstream. At the time 

of writing, it had been used seven times.  

Furthermore, following the building of the Gaohu flood discharge and detention area, 

ten flood control reservoirs (Anhua, Chencai, Shibi, Tongjiqiao etc.) were built 

upstream of Puyang River. The overall capacity of these ten reservoirs is more than 10 

million m3. They not only provide water for urban areas and irrigation, but also store, 

divert and control the floods.  

The Puyang River Basin includes large numbers of branches, lakes and wetlands. 

Therefore, embankments must be built to secure the safety of the city. Currently, most 

urban embankments are able to prevent a 20-year flood. According to Zhuji Urban 

Planning 2006-2020, most of the embankments will be able to prevent a 50-year flood 

by the end of 2020. Figure 4.5 presents the standards of the current urban 

embankments. The blue lines indicate the embankments that have reached 50-year 

standard. The red lines indicate the ones that will reach the standard by the end of 2020. 

The total investment on these embankments between 1988 and 2012 was about 552 

million Yuan.  

At the same time, the municipal government of Zhuji has also built large numbers of 

urban pumping stations for urban drainage. Base on the standard of 1961: ‘three days’ 

rainfall of 200mm should drain within three days’, five pumping stations were built in 

1962. However, due to rapid urbanisation and the aging pumping stations, the original 

drainage capacities are no long enough. In 1993, the municipal government provided a 

new standard: ‘24 hours’ rainfall of 224mm should drain within a day’. Currently, 

there are more than 18 pumping stations in the urban area of Zhuji. However, due to 

rapid urbanisation, as well as climate change, current urban drainage capacity is still 

not enough. According to Zhuji Urban Planning 2006-2020, there will be six more 
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pumping stations built by the end of 2020. Figure 4.5 shows the locations of the key 14, 

while Table 4.1 presents their current drainage capacities.  

 

 

Table 4-1 Detailed information on the 14 key urban pumping stations in Zhuji 

Name Drainage areas (km2) Current drainage capacities (m3/s) 
BeiZhuang 2.1 9 
Shitatou 1.6 3.2 
Wuhu 2 2.2 
Jincun 3.3 9 
Zhuoshan 13.6 22.1 
Tanyu 9.2 14.1 
Lejiadan 4.9 8.8 
Jiangdong 18.5 in total 13.2 
Yongfen 8 
Dalvhu 19.7 30 
Gaohu 24.3 31.05 
Xinbi 13.8 6 
Dingdangfan 4.83 9.7 
Guanyanghu 16.8 6 
Total 134.63 172.35 

Flood monitoring system 

Before 1978, water and rainfall monitoring was mainly based on manual rainfall 

meters and water gauges in Zhuji. In addition, insufficient monitoring stations and 

traditional communication technologies (telephone and telegram) reduced accurate 

recording of water and rainfall information, as well as the reaction speed of 

decision-making.  

So, between 1979 and 2012, the municipal government of Zhuji built a 

network-based, automated flood monitoring system. The system not only monitored 

precipitation, evaporation, water level, river flow, sediment concentration and tide 

level, but also water quality. By the end of 2012, there were 90 automated water and 

rainfall monitoring stations built around the municipal area of Zhuji. 

Flood consultation system 
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Along with the modern flood monitoring system, a flood consultation system was 

built to provide a flood information platform for decision-making in 2010. The 

system was located at the Municipal Flood Prevention and Drought Relief 

Headquarters and covered the whole 27 sub-districts of Zhuji. Following upgrades in 

2012, the system could provide real-time communication among the related 

provincial, Shaoxin administration area, municipal and sub-district stakeholder 

organisations. Figure 4.6 depicts flood 

consultation among the municipal, Shaoxin administration area and the Provincial 

Flood Control and Drought Relief Headquarters during typhoon Can-hom in 2015.  

Furthermore, to help municipal stakeholders manage flooding, the provincial 

government created the Puyang River Basin Flood Prevention Plan in April 1989. 

According to this plan, the flood-warning levels and related response events, as well 

as the stakeholder organisations, were divided into four levels: 5-year flood (24 hr 

rainfall less than 120mm); 5-10-year flood (24 hr rainfall between 120 and 150mm); 

10-20-year flood (24 hr rainfall between 150 and 200mm); and more than 20-year 

flood (24 hr rainfall more than 200mm).  

Due to the development of urban flood control facilities, the Municipal Flood 

Control and Drought Relief Headquarters (MFCDRHs) modified the plan in 2003 

and 2012. The current divisions of the flood-warning levels are presented in Table 

4.2. 

  

Figure 4-6 Flood consultation during typhoon Can-hom in 2015 
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Table 4-2 Current flood-warning levels 

Flood-warning levels in Zhuji 
IV (Common) 

1) The municipal weather station issues the blue warning for a typhoon. The 
typhoon will potentially influence the city during the next few days. 

2) The average rainfall within 24 hours has reached 50-80mm within the 
municipal area. There will be continual heavy rainfall during the next 24 hours. 
The water level of the Puyang River rises significantly. 

3) There is brief heavy rain within a certain area. The three-hour rainfall is more 
than 80mm and has caused flooding. 

4) The small reservoirs, the ponds in the mountains and flood-prevention facilities 
like embankments and sluices are in danger. 

III (Less Serious) 

1) The municipal weather station issues the yellow warning for a typhoon. The 
typhoon will influence the city during the next few days. 

2) The average rainfall within 24 hours has reached 80-120mm within the 
municipal area. There will be continual heavy rainfall during the next 24 hours. 

3) There is brief heavy rain within a certain area. The three-hour rainfall is more 
than 120mm and has caused flooding. 

4) The water level of the Puyang River at Taipin Bridge has reached 10.64 metres. 
5) The small reservoirs, the ponds in the mountains and flood-prevention facilities 

like embankments and sluice are in great danger. 
II (Serious) 

1) The municipal weather station issues the orange warning for a typhoon. The 
typhoon will seriously influence the city during the next few days. 

2) The average rainfall within 24 hours has reached 120-150mm within the 
municipal area. There will be continual heavy rainfall during the next 24 hours. 

3) There is brief heavy rain within a certain area. The three-hour rainfall is more 
than 160mm and has caused flooding. 

4) The water level of the Puyang River at Taipin Bridge is higher than 10.64 
metres and is continually rising. 

5) Small reservoirs and flood-prevention facilities like embankments and sluices 
are in great danger. Large and medium-sized reservoirs are in danger. 

I (Extremely Serious) 
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1) The municipal weather station issues the red warning for a typhoon. The 
typhoon will have an extremely serious impact on the city during the next few 
days. 

2) The average rainfall within 24 hours is more than 150mm within the municipal 
area. There will be continual heavy rainfall during the next 24 hours. 

3) The water level of the Puyang River at Taipin Bridge is close to 12.14 metres, 
and will be higher than 12.14 metres. 

4) Large and medium-sized reservoirs are in great danger. And flooding will 
endanger public safety. 

5) The Puyang embankments burst and this will endanger public safety.  

According to this classification, the Municipal Flood Prevention Plan allocated 31 

key stakeholder organisations roles during a flood emergency. Detailed information 

about the stakeholder classifications and their responsibilities are introduced in the 

next section. 

By following this kind of traditional urban flood management process, Zhuji has 

successfully prevented several floods in its history. However, due to economic 

development, urbanisation and climate change, the municipal government has realised 

that it is necessary to transform traditional urban flood management into integrated 

urban flood management. Since 2014, several integrated urban flood management 

projects – including the ‘the Development of Urban Flood Risk Maps’, ‘the Building 

of Grassroots Flood Emergency Management Organisations’ and ‘Integrated Water 

Resource Management’ – have been applied. However, to implement this kind of 

integrated urban flood management, the first step is to engage the relevant 

stakeholders.  

The next section introduces institutional arrangements for urban flood management in 

Zhuji.  

4.4 Institutional arrangements for urban flood management in Zhuji 

First, according to No.38 of the Flood Prevention Law: 
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“The administrative heads of people’s governments at all levels shall assume overall 

responsibility for the work of flood control, with different levels and different 

departments responsible for part of work under a centralised command” 

The Mayor is responsible for urban flood management in Zhuji.  

Then, as referenced in the national and provincial flood management system, there are 

two parallel administration structures for flood management at the municipal level of 

Zhuji: one is in charge of operational management and flood-fighting initiatives during 

the flood season, while the other is mainly concerned with planning, construction and 

routine management of flood control works. 

Flood operations 

During a flood emergency, the Flood Control and Drought Relief Headquarters 

(FCDRHs) at the municipal level of Zhuji takes command of all flood issues before, 

during and after flooding. Its main responsibilities include to: 

• formulate and improve emergency plans for flood control and drought relief, 

Puyang River emergent water diversion plan and drought relief plan; and 

review and report on water diversion plans of large-sized reservoirs; 

• organise and carry out inspection for the purposes of flood control and drought 

relief; and to supervise and urge relevant departments and units to cope with 

safety issues concerning flood control and drought relief promptly; 

• implement orders and approve plans concerning flood control and drought 

relief from superior departments; 

• determine to initiate (end) emergency responses to flooding, typhoons or 

drought in the city; organise emergent consultation for the purposes of flood 

and typhoon control; and announce and end warnings against flooding and 

typhoons; 

• organise post-disaster work and coordinate work among relevant departments; 

• organise, direct and supervise the storage, management and use of relief 

supplies for flood and typhoon control purposes; 
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• organise the promulgation of knowledge, laws, regulations and policies 

concerning flood and typhoon control, as well as related exercises; and 

• carry out other duties prescribed by laws and regulations. 

To fulfil the headquarters’ responsibilities, an office has been created to deal with 

routine tasks. In Zhuji, the Municipal FCDRHs office is in the Municipal Water 

Conservancy and Hydropower Bureau (WCHB); most of its members come from the 

Municipal WCHB. 

To confer adequate authority for coordination and swift response, the director of the 

Municipal FCDRHs is the Deputy Mayor, who oversees municipal water conservancy 

and agricultural development. Three deputy directors head the Municipal Public 

Security Bureau, People’s Armed Forces Department, and the Water Conservancy and 

Hydropower Bureau.  

According to the municipal flood prevention plan, the Municipal FCDRHs includes 31 

members. According to the flood-warning levels, these stakeholders are divided into 

11 groups: six for Levels II, III and IV and five more for Level I. Brief stakeholder 

classifications are presented in Table 4.3, while detailed information about the 

stakeholder groups for flood emergency management are included in Appendix E. 

Table 4-3 Stakeholder groups for flood emergency management in Zhuji 

Stakeholder groups for flood emergency management in Zhuji (Levels II, III, 
IV) 
General management group 

1. The City Office (CO) 
2. Municipal Flood Prevention and Drought Resistance Office (MFPDRHO) 

Emergency rescue and mitigation group 
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1. People's Armed Forces Department (PAFD) 
2. Water Conservancy and Hydropower Bureau (WCHB) 
3. Power Supply Bureau (PSB) 
4. Housing and Construction Bureau (HCB) 
5. Civil Affairs Bureau (CAB) 
6. Municipal Transportation Bureau (MTB) 
7. Land Resource Bureau (LRB) 
8. Agricultural Bureau (AB) 
9. Public Health Bureau (PHB) 
10. Power Supply Bureau (PSB) 
11. Municipal Telecommunication Bureau (MTCB) 

Media group 

1. Municipal Publicity Department (MPD)  
2. Zhuji Daily (ZD)  
3. Zhuji TV and Radio Station (ZTRS)  
4. Municipal Flood Prevention and Drought Resistance Office (MFPDRHO) 

Monitoring and forecasting group 

1. Water Conservancy and Hydropower Bureau (WCHB)  
2. Meteorology Bureau (MB)  
3. Land Resource Bureau (LRB) 

 
Disaster verifying and auditing group  

1. Civil Affairs Bureau (CAB)  
2. Water Conservancy and Hydropower Bureau (WCHB)  
3. Agricultural Bureau (AB)  
4. Land Resource Bureau (LRB)  
5. Municipal Transportation Bureau (MTB)  
6. Municipal Flood Prevention and Drought Resistance Office (MFPDRHO) 

Logistical services group 

1. The City Office (CO) 
2. Water Conservancy and Hydropower Bureau (WCHB) 

Other stakeholder groups for flood emergency management in Zhuji (Level I) 
Supplies purchasing group 
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1. Civil Affairs Bureau (CAB)  
2. Municipal Finance Bureau (MFB)  
3. Service Industry Development Office (SIDO) 

Emergency medical and health group  

1. Public Health Bureau (PHB)  
2. Housing and Construction Bureau (HCB)  
3. Environmental Protection Bureau (EPB) 

Stability maintaining group 

1. Power Supply Bureau (PSB)  
2. People's Armed Forces Department (PAFD) 

Mobilising group 

1. Municipal Publicity Department (MPD)  
2. The Communist Youth League Committee (TCYLC)  
3. Red Cross Society of China (RC) 

Discipline monitoring group 

1. Supervisory Bureau (SB) 

General administration and planning 

Municipal administration and planning for flood management are the responsibilities 

of the Municipal WCHB. It is responsible for flood monitoring and diversion; 

supervising and managing the safety of water conservancy projects; organising the 

emergency maintenance of water conservancy projects; as well as inspecting the 

maintenance of projects damaged by flood. 

However, in dealing with flood management in the urban area of Zhuji, the WCHB 

needs to work in partnership with other municipal departments or agencies – like the 

Housing and Construction Bureau (HCB), Transportation Bureau (MRB), Land 

Resource Bureau (LRB), Environmental Protection Bureau (EPB), Planning Bureau 

(PB) etc. Among these municipal stakeholder organisations, the Municipal Housing 

and Construction Bureau (HCB) is critical for urban flood management. In Zhuji, the 

Municipal Housing and Construction Bureau has to manage municipal infrastructure 
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and buildings, especially in the central urban areas, and their drainage systems. 

Moreover, other administrative authorities also contribute to urban flood 

management in Zhuji – such as the Transportation Bureau, which manages the traffic 

system, including the highways (provincial, Shaoxin administration) and waterways; 

the Land Resource Bureau, which is responsible for urban land management; the 

Planning Bureau, which plans spatial land use; and the Meteorology Bureau, which 

forecasts the weather. At the municipal level of Zhuji, there are more than 130 

administrative authorities that influence or will be influenced by urban flood 

management. 

Furthermore, the hierarchical administration system in China also brings five 

sub-district administration authorities to the central area of Zhuji (Jiyang, Taozhu, 

Huandong, the West Open Economic Zone and the Commercial Mall Zone). These 

five sub-district government authorities are responsible for flood management within 

their administration areas. 

Specific organisations 

Unlike other medium-sized cities in China, Zhuji has a unique flood management 

organisation – the Water Conservancy Association (WCA). Its main functions are to 

manage small rural water resource facilities. It also prepares flood defence materials, 

inspects small flood defence facilities and organises communities for flood fighting 

during the emergency within its administration area.  

The association has a long history in Zhuji. It was formed during the Ming Dynasty 

and has made significate contributions to water resource and flood management in 

the city. Unlike other flood management stakeholders in Zhuji, the Water 

Conservancy Association is a community-based organisation. Most of its funds and 

staff come from the local communities. At the time of writing, there were 50 Water 

Conservancy Associations within the municipal area of Zhuji. Among these, the most 

important is for the central urban area – the Gaohu Water Conservancy Association.  
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4.5 Summary 

This chapter has introduced the historical and contextual background pertaining to 

urban flood management in Zhuji, and has shown the need to transform traditional 

structural-based urban flood management to integrated urban flood management. 

However, to implement integrated urban flood management methods, the first step is 

to engage the relevant stakeholders.  

As presented in this chapter, urban flood management in Zhuji includes various 

stakeholder organisations or agencies, and overlaps or gaps often arise during 

management activities. Thus, it is very important to drive stakeholder prioritisation 

and engagement within this fluid environment. This exploration of urban flood 

management in Zhuji will provide insights into what drives stakeholder prioritisation 

and how stakeholders are included or excluded from urban flood management 

network activities in a medium-sized Chinese city. By exploring the link between 

stakeholder network analysis and engagement within urban flood management, it is 

also possible to obtain a deeper understanding of how stakeholders’ network roles 

impact on related engagement activities within a complex infrastructure management 

environment.  

4.6 Conclusion 

In order to advance this research, the analysis of stakeholder engagement during 

urban flood management in Zhuji is divided into three steps: flood preparedness, 

flood response and flood recovery. The exploration of these three different urban 

flood management processes will show the intricate patterns of interaction between 

stakeholders, which is fundamental to understanding how the urban flood 

management network engages with stakeholders.  

The next chapter analyses stakeholder engagement during the flood preparedness 

period.   
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5. Data Analysis – Flood Preparedness 

5.1 Chapter structure 

This chapter presents analysis and findings on the function and operation of the Zhuji 

urban flood preparedness network. The study explains how the results from the 

analysis relate to the case within the specific context of Zhuji urban flood preparedness, 

and how the results from each component are integrated into a comprehensive 

examination of the urban flood preparedness stakeholders. 

The whole chapter is divided into five parts. The first part positions the case within its 

contextual background and discusses how institutional arrangements under the Zhuji 

urban flood management system operate before a flood. The second part presents 

primary stakeholder identification and analysis for urban flood preparedness in Zhuji, 

while the third analyses these key stakeholders – focusing in particular on stakeholder 

salience. Sections four and five discuss the outcome of stakeholder network analysis, 

presenting a potential correlation between the salience and network analysis. The next 

section outlines the background context of urban flood preparedness in Zhuji.  

5.2 Background context 

Adequate preparation is 

necessary for the municipal 

government of Zhuji if it is to 

integrate urban flood 

management. As introduced in 

Chapter 4, the local government 

has made great efforts in this 

respect. Especially since the 

disastrous flooding in 1997, many 

integration projects have been 

allocated to the central urban area of Zhuji. These projects include the construction 

and modification of flood prevention and control facilities, land-use planning, 

Figure 5-1 Zhuji flood-fighting exercise in 2007 



115 

 

resource planning, deployment planning, flood forecasting, monitoring and warning 

systems, flood-fighting exercises etc. Figure 5.1 shows flood-fighting exercises in 

Zhuji in May 2007. More recently, the municipal government has also started to 

amend urban flood risk maps and promote flood insurance. However, dealing with 

these projects in Zhuji’s urban area requires coordination among the relevant 

stakeholders. Unfortunately, nearly all municipal government institutions, agencies 

or other stakeholders like CBOs and NGOs, and even the local communities, will 

influence or be influenced by the urban flood management in Zhuji. Thus, it is 

important to prioritise the relevant stakeholders, finding out who should be included 

or excluded from urban flood preparedness in the city. By analysing these key 

stakeholders, it is possible to obtain a deeper understanding of which facets of urban 

flood preparedness network operations impact on stakeholder engagement.  

The next section identifies the urban flood preparedness stakeholders in Zhuji. 

5.3 Stakeholder identification 

According to Zhuji’s Municipal Flood Prevention Plan, the Municipal Flood Control 

and Drought Relief Headquarters (FCDRHs) includes 31 municipal stakeholder 

organisations. These organisations have been divided into 11 groups: general 

management; emergency rescue and mitigation; media; monitoring and forecasting; 

disaster verifying and auditing; logistical services; supplies purchasing; emergency 

medical and health; stability maintaining group; mobilising; and discipline 

monitoring. However, this classification creates many overlaps. For example: the 

City Office (CO) exists in both of the general management and logistical services 

groups; the Municipal Flood Prevention and Drought Resistance Office (MFPDRHO) 

is classified both in the general management group and the media group, as well as 

the disaster verifying and auditing group; the Water Conservancy and Hydropower 

Bureau (WCHB) is not only included in the emergency rescue and mitigation group 

and the monitoring and forecasting group, but also the disaster verifying group and 

the auditing and logistical services groups. Furthermore, the Municipal FCDRHs 

does not include all the key stakeholders involved in urban flood management. Thus, 

according to the 12 key informant interviews in this project, a set of 51 stakeholders 
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was identified as being relevant to urban flood management in Zhuji. Appendix A 

presents these 50 stakeholders and their roles on urban flood management in the city.  

With respect to the urban flood preparedness period, not all of these 50 stakeholders 

are included. By analysing stakeholders’ salience attitudes, only 31 of them are 

relevant to urban flood preparedness. The detailed process of salience analysis is 

presented in the next section. Based on the classification from the Municipal Flood 

Prevention Plan, these 31 urban flood preparedness stakeholders can be divided into 

five groups: comprehensive coordination, urban administration, service operation, 

logistics supply and community mobilisation. Table 5.1 presents the classification of 

the urban flood preparedness stakeholders. 

Table 5-1 Flood preparedness stakeholders’ classification 

Stakeholder Sector represented Role 
CO Municipal government  Comprehensive coordination  
JSGO Sub-district government  Urban administration  
TSGO Sub-district government  Urban administration  
HSGO  Sub-district government Urban administration  
MDC Sub-district government Urban administration  
CMMC Sub-district government Urban administration  
MFPDRHO Municipal government Comprehensive coordination  
EMO Municipal government Comprehensive coordination  
WCHB Municipal government Service operation  
HCB Municipal government Service operation  
LRB Municipal government Service operation  
MB Municipal government Service operation  
MFB Municipal government Logistics supply  
MTB Municipal government Service operation  
BIA Municipal government Logistics supply  
MTCB Municipal government Logistics supply  
PSB Municipal government Logistics supply  
SIDO Municipal government Logistics supply 
EPB Municipal government Service operation  
MEB Municipal government Service operation  
ETB Municipal government Service operation  
DRB Municipal government Service operation  
PB Municipal government Service operation  
MUMB Municipal government Service operation  
MBLC Municipal government Community mobilisation  
MPD Municipal government Community mobilisation  
ZD Public sector Community mobilisation  
ZTRS Public sector Community mobilisation  
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CLPCIC Public sector Logistics supply  
WAGL Public sector Service operation  
WCA Community-based organisation Service operation  

As introduced in the Figure 5.2, most urban flood preparedness stakeholders (84%) 

either come from the municipal or the sub-district government. The high 

concentration of government institutions existing in the stakeholder groups indicates 

that there is little non-government input into urban flood preparedness. Only five 

stakeholders come from a non-government body, i.e. from the public sector (Zhuji 

Daily [ZD], Zhuji TV and Radio Station [ZTRS], Zhuji Branch of the China Life 

Property and Casualty Insurance [CLPCIC] and Zhuji Water Affairs Group Limited 

[WAGL]) and one community-based organisation (the Water Conservancy 

Association [WCA]). At the same time, in terms of urban flood preparedness roles, 

most (42%) provide a variety of urban flood services.  

A detailed discussion of the five stakeholder groups during the urban flood 

preparedness period is presented below.  

 

  

 

 

 

 

 

 

   

Figure 5-2 Stakeholder groups of urban flood preparedness in Zhuji 
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The breakdown in Table 5.2 shows the extent to which government departments are 

influential in decision-making, to the exclusion of other stakeholders. As such, inputs 

on important issues such as community engagement were not considered. The various 

stakeholder groupings identified in Table 5.2 now discussed in greater detail. 

Urban administration stakeholder 

Urban administration stakeholders during urban flood preparedness include Jiyang 

Sub-District Government Office (JSGO), Taozhu Sub-District Government Office 

(TSGO), Huandoing Sub-District Government Office (HSGO), the Municipal 

Development Committee (MDC) and the Commerce Mall Management Committee 

(CMMC). These five stakeholders are sub-district administration organisations that 

manage the central urban area of Zhuji. The deputy director of the Municipal Flood 

Prevention and Drought Resistance Office (MFPDRHO, Interviews, 29 July 2015) 

said: “they were just like small government in their administration areas, they did more 

practical works”. Seven (7) respondents (Interviews, 13 July 2015 a, b and c; 17 July 

2015 a and b; 27 July 2015) indicated that the sub-district administration organisations 

were the grassroots units for flood preparedness. Most emergency rescue resources 

(material and human) were prepared by the sub-district administration organisations. 

Furthermore, these respondents also believed these sub-district administration 

organisations carried the responsibility to engage with the public. As the Municipal 

Water Conservancy Bureau of Zhuji (2015) showed, these sub-administration 

stakeholders had responsibility to organise and manage all kinds of flood preparedness 

activities (including for related geological disasters) within their related administration 

areas.  

Comprehensive coordination stakeholder 

Three stakeholders – the City Office (CO), MFPDRHO and the Emergency 

Management Office (EMO) – were identified as being comprehensive coordination 

stakeholders during urban flood preparedness. This type of stakeholder had to 

coordinate other municipal stakeholders during urban flood preparedness. Among 

them, the CO was considered an important municipal coordination stakeholder. The 

Municipal Flood Control Plan (2015) described the major role of CO was to “organise 
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specialised meetings for the purposes of flood control and drought relief, coordinate 

work among relevant departments and supervise the implementation of work”. This 

was also agreed with the deputy director of the MFPDRHO (Interview, 29 July 2015). 

As the leader of municipal flood management in Zhuji, the MFPDRHO had a key role 

during flood preparedness. It formulated and improved all kinds of emergency plans 

for flood control and drought relief. It organised and carried out inspections for the 

purposes of flood control and drought relief, and supervised and urged relevant 

departments and units to cope with safety issues concerning flood control and drought 

relief promptly. Furthermore, MFPDRHO also implemented orders and approved 

plans concerning flood control and drought relief from superior departments 

(Municipal Water Conservancy Bureau of Zhuji, 2015). Due to the existence of the 

MFPDRHO, the EMO played a less important role during the urban flood 

preparedness period. The main responsibility of EMO was to prevent other disasters 

caused by floods (such as epidemics). 

Service operation stakeholder 

Nearly half the urban flood preparedness stakeholders were identified as service 

operation stakeholders. These stakeholders were: WCHB, the Housing and 

Construction Bureau (HCB), the Land Resource Bureau (LRB), the Meteorology 

Bureau (MB), the Municipal Transportation Bureau (MTB), the Environmental 

Protection Bureau (EPB), the Municipal Education Bureau (MEB), the Economic and 

Trade Bureau (ETB), the Development Reform Bureau (DRB), the Planning Bureau 

(PB), the Municipal Urban Management Bureau (MUMB), WAGL and WCA. They 

were either responsible for the prevention of and preparedness for a typical urban 

flood (WCHB for fluvial and flash floods, HCB for water-logging floods, LRB for 

geological disasters), or for providing a specific service for urban flood preparedness. 

For example: the MB could provide meteorological information and the EPB would 

prevent pollution caused by flooding. Combined with the data collected from the 

literature review and fieldwork, Table 5.2 describes the services these stakeholders 

provide for urban flood management. 

Table 5-2 Roles of service operation stakeholders in urban flood preparedness 
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Stake-hol
ders 

Roles for preparedness 

WCHB • General management of urban floods; 
• To predict and monitor rainfall and river water; 
• To supervise and manage the safety of water conservancy 

projects; and 
• To organise and direct the emergency maintenance of water 

conservancy projects; and inspect and direct the maintenance of 
projects damaged by flood. 

HCB • To supervise and protect municipal infrastructure and buildings 
from flood and typhoons; 

• To manage the drainage system in the central urban area; 
• To supervise and urge departments in charge of property 

management companies to make efforts for flood control, 
drainage of urban flooding, as well as typhoon control in urban 
residential areas; 

• To organise surveys of typhoon-prevention capability for 
residential buildings; and 

• To direct the construction, planning and quality control of 
residential buildings before flooding.  

LRB • To prevent and defend against geological disasters; direct, 
supervise and urge the inspection, monitoring and release of early 
warnings of geological disasters and transfer of people in 
dangerous areas before flooding; and 

• To provide the Municipal Flood Prevention and Drought 
Resistance Headquarters with updates and warnings of geological 
disasters promptly. 

MB • To monitor the whole process of each typhoon; update the 
real-time information of the path, wind and rain and forecast the 
trend; release early warnings; and 

• To provide the Municipal Flood Prevention and Drought 
Resistance Headquarters with weather forecasts promptly in the 
short, medium and long term; monitor and forecast short-term 
rainstorms; and release rainstorm warnings.  

MTB • Be responsible for safety work against flooding and typhoons for 
highways, waterways, docks and transportation stations (fields);  

• Protect transit projects under construction from flooding and 
typhoons; organise and coordinate rescue work during traffic 
emergencies; implement water traffic control in accordance with 
the law;  

• Be responsible for traffic management during emergency periods 
against flooding and typhoons; direct, supervise and urge units like 
stations and ports to reschedule or cancel transport promptly, and 
inform the public of such information;  
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• Release early warnings for transport disruptions; and 
• Organise maintenance of highways and channels damaged by 

flood; organise and deploy vehicles and vessels for rescue and 
relief work; and provide information on damage to transport 
systems. 

EPB • To prevent potential environmental pollution caused by flooding. 

MEB • To supervise and manage the work of protecting schools in the city 
from flooding and typhoons;  

• To supervise and urge schools to promulgate damage caused by 
natural disasters like typhoons and flooding, as well as measures 
for disaster prevention and alleviation; and  

• Supervise and direct schools to suspend classes and avoid danger 
during the emergency in accordance with orders from the 
Municipal Flood Prevention and Drought Resistance Headquarters. 

ETB • To engage with the local public or private sectors, and supervise 
their flood prevention activities. 

DRB • To coordinate among the review, approval and investment plans of 
relevant projects against flooding and typhoons and 
non-engineering projects; coordinate among related departments to 
give priority to emergencies; and 

• To supervise and direct the work of protecting key municipal 
construction projects from flooding and typhoons. 

PB • Be responsible for municipal land-use planning. 

MUMB • Be responsible for the safety of outdoor advertising boards and 
store signs; and  

• Organise the timely clearance of garbage; and clean up and restore 
damaged municipal facilities. 

WAGL • To monitor and ensure the safety of the water supply. 

WCA • To provide local advice to the municipal government;  
• To inspect the embankments and small reservoirs; and 
• To prepare the flood emergency rescue materials. 

From Table 5.2, it is obvious that the service operational roles of these stakeholders 

experience several overlaps. First, as the WCHB is responsible for general 

management of municipal flood preparedness, it actually manages most urban flood 

control facilities, which include the pumping stations. At the same time, the HCB has 

the right to manage the drainage system in the central urban area. Both respondents 

from WCHB and HCB recognised the existence of this overlap (Interviews, 17 July 
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2015 and 27 July 2015) and pointed out that it caused chaos. For example, as the 

previous director of WCHB indicated (Interview, 27 July 2015), the urban drainage 

standards provided by WCHB and HCB are different. The standard from WCHB is 

higher than that from HCB. Second, an overlap arises from the urban land use. The 

previous director and deputy director of WCHB (Interview, 27 July 2015), as well as 

the director of the MFCDRHO (Interview, 29 July 2015), pointed out that urban 

land-use planning did not sufficiently consider flood management. As the director of 

FCDRHO mentioned (Interview, 29 July 2015), LRB and PB did not consult with 

WCHB and FCDRHO regarding flood management when planning urban land use. 

Furthermore, another overlap exists with regard to urban road management. 

Although the role of MTB is to protect the roads from urban floods within the 

municipal area, most of the roads within the central urban area are managed by HCB. 

Most of the roads managed by MTB are in rural or suburban areas. Due to rapid 

urbanisation, it is very difficult to differentiate the jurisdiction for these roads. 

According to interviews with the deputy director of HCB (Interview, 27 July 2015) 

and the director of MTB (Interview, 13 July 2015), only a few experts knew the 

jurisdiction for urban roads in any detail. Again, this causes confusion in relevant 

flood preparedness activities.  

Logistics supply stakeholder 

As the second large group of stakeholders during urban flood preparedness, the 

logistics supply stakeholders only provide the material, human and financial resources. 

This group of stakeholders includes: the Municipal Finance Bureau (MFB), the 

Building Industry Authority (BIA), the Municipal Telecommunication Bureau 

(MTCB), the Power Supply Bureau (PSB), the Service Industry Development Office 

(SIDO) and CLPCIC. Based on the literature review and data collected from the 51 

questionnaires, Figure 5.3 shows the resources prepared by these six stakeholders. 
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Figure 5-3 Logistics stakeholder group for urban flood preparedness in Zhuji 

Community mobilisation and publicity stakeholder 

The last four organisations: the Municipal Bureau for Letters and Calls (MBLC), the 

Municipal Publicity Department (MPD), ZD and ZTRS are identified as stakeholders 

due to their roles in community mobilisation and publicity during urban flood 

preparedness. First, MPD, ZD and ZTRS are identified as mobilisation and publicity 

stakeholders because they are the major media departments or companies at the 

municipal level. The major difference between the ZD, ZTRS and MPD is that MPD is 

a municipal government department, while ZD and ZTRS are in the public sector. 

Furthermore, the director of MB indicated that all the news published by ZD and 

ZTRS must be agreed first by the MPD (Interview, 13 July 2015). MBLC, meanwhile, 

was nominated by respondents as a stakeholder due to its role in community 

consultation (Interviews, 27 July 2015, 29 July 2015).  

To sum up, the 12 key informants identified 51 urban flood management stakeholders. 

Due to their salience attitudes, 31 of these were indicated as being relevant to the 

preparedness period. Despite the number of stakeholder groups identified, urban flood 

preparedness stakeholders are primarily drawn from municipal government. The focus 

on inter-governmental groups as stakeholders means that the diverse perspectives of 
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the wider community and business groups – such as those in the public or private 

sectors, voluntary organisations, NGOs and urban residents – are overlooked.  

The next section examines the salience of urban flood preparedness stakeholders 

through an analysis of respondents’ attributions of power, legitimacy and urgency to 

each stakeholder. 

5.4 Salience of stakeholders 

As discussed in the literature review, the salience of stakeholders is derived from 

combinations of power, legitimacy and urgency. Accordingly, the key informants rated 

all 50 urban flood management stakeholders for salience. Based on the ratings of the 

respondent group overall, stakeholders involved during urban flood preparedness 

comprise five stakeholder types: Definitive, Discretionary, Dormant, Dominant and 

Dependent. Respondents declined to rate the salience of the remaining stakeholders: 

the Supervisory Bureau (SB), the Red Cross (RC), the Agricultural Bureau (AB), the 

Fire Brigade (FB), PSB, MFB, MAO, the Municipal Statistical Bureau (MSB), the 

Tourism Bureau (TB), the Civil Affairs Bureau (CAB), the Safety Inspection Bureau 

(SIB), the People’s Armed Forces Department (PAFD), the Municipal Justice Bureau 

(MJB), Zhuji Branch of the People's Bank of China (BPBC) and the Municipal 

Auditing Bureau (MAB), citing that relationships with these stakeholders during 

preparedness were inactive. Table 5.4 contains a summary of the combinations of 

power (P), legitimacy (L) and urgency (U) attributed to various stakeholders and the 

subsequent stakeholder types that these combinations represent. 

Table 5-3 Salience analysis of urban flood preparedness stakeholders 

Stakeholder Attitude  Salience type Stakeholder Attitude  Salience type 
CO PLU Definitive MEB LU Dependent 
JSGO PLU Definitive MJB / / 
TSGO PLU Definitive MAO / / 
HSGO PLU Definitive ETB L Discretionary 
MDC PLU Definitive DRB PL Dominant 
CMMC PLU Definitive PB PL Dominant 
MFPDRHO PLU Definitive SIB / / 
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EMO PLU Definitive SB / / 
WCHB PLU Definitive MSB / / 
HCB PLU Definitive MAB / / 
LRB PLU Definitive PSB / / 
MB PLU Definitive FB / / 
PHB / / PAFD / / 
MFB PL Dominant MUMB P Dormant 
CAB / / MBLC P Dormant 
MTB PLU Definitive MPD L Discretionary 
AB / / ZD L Discretionary 
BIA P Dormant ZTRS L Discretionary 
MFB / / RC / / 
TB PLU Definitive BPBC / / 
PSB PLU Definitive CLPCIC L Discretionary 
SIDO PLU Definitive WAGL L Discretionary 
EPB L Discretionary TCYLC / / 
TB / / WCA LU Dependent 
MFB / / CF / / 

5.4.1 Reflection on stakeholder salience 

By drawing on the information presented in Tables 5.1 and 5.3, it was calculated that: 

• Beside the no-stakeholder group, urban flood preparedness does not include 

the Dangerous and Demanding salience types. The remaining five types are 

Definitive, Discretionary, Dormant, Dominant and Dependent. 

• Excluding non-stakeholders, 51.6% of flood preparation stakeholders are the 

Definitive type, with all coming from municipal or sub-district government.  

• The second largest stakeholder group is Discretionary (22.6%), with seven 

stakeholders: the EPB, ETB, WAGL, MPD, ZD, ZTRS and CLPCIC. More 

than half of these stakeholders are in the public sector. 

• 9.6% of the stakeholders were identified as Dormant: BIA, MUMB and 

MBLC, all of which are municipal government departments. 
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• Another 9.6% of stakeholders are Dominant: the MFB, DRB and PB. They are 

all municipal government departments. 

• The remaining two Dependent stakeholders existing in urban flood 

preparedness for Zhuji (6.4%) are: MEB and WCA, which are both service 

operation stakeholders. 

A detailed discussion of these five stakeholder types is highlighted below. 

Definitive stakeholders (power, legitimacy and urgency) 

The key informants perceived more than half the flood preparedness stakeholders to 

have both power and legitimacy claims, and to convey the urgency of their claims. As 

Definitive-type stakeholders, they are the core network participants during urban flood 

preparedness in Zhuji. For example, the MFPDRHO has the power to control the flood 

preparedness resources, and its urgent claims are perceived as legitimate due to its 

self-interest. The director of the MFPDRHO indicated 

 “As the routine work agency of the Flood Control and Drought Relief 

Headquarters, MFPDRHO did lots of the detailed works like flood prediction, flood 

warning and the design of the flood control plan. They are the leader of urban flood 

management in Zhuji. And they can acquire any resource compulsorily during 

urban flood management.” (Interview, 27 July 2015)  

Furthermore, the high proportion of government departments in the definite type of 

stakeholders shows that the government-based stakeholders have the greatest potential 

in changing and influencing decisions and policies regarding urban flood preparedness 

in Zhuji. Thus, this type of stakeholder will encounter a high level of continuing 

engagement by the urban flood preparedness network.  

Discretionary stakeholder (legitimacy) 

As Discretionary-type stakeholders, EPB, ETB, MPD, ZD, ZTRS, WAGL and 

CLPCIC were identified as having legitimacy for their claims, but none of the other 

salience attributes. Among these stakeholders, MPD, ZD and ZTRS are the local 

media. The lack of power probably indicated insufficient community mobilisation for 



127 

 

urban flood management during the preparedness period. Similarly, inadequate 

attention to environmental protection within the municipal area of Zhuji caused the 

lack of power of EPB. Furthermore, according to the Water Conservancy Annual 

(2008), there had been no flood-related environmental pollution within the urban 

area (Zhuji Water Conservancy Bureau, 2008). Thus, the key informants may have 

overlooked the importance of EPB during flood preparedness. Another two 

stakeholders that may have been underestimated by the key respondents were the 

ETB and WAGL. Although ETB has the role to engage the public and private sectors 

and WAGL provides the water supply during flood preparedness, the respondents did 

not perceive their importance during this period. As the director from the 

MFCDRHO illustrated (Interview, 29 July 2015), the headquarters and the WCHB 

did not engage with them for flood preparedness activities. Finally, because of the 

lack of flood insurance, CLPCIC was perceived by the respondents to be unimportant 

too; respondents from MFCDRHO, WCHB and CO (Interviews, 23 July 2015, 27 

July 2015, 29 July 2015) agreed with this. 

Dormant stakeholder (power) 

The next salience type of stakeholder is Dormant. Identified as Dormant-type 

stakeholders, BIA, MUMB and MBLC are peripheral to the flood preparedness 

network in that they only show the power attribute. As some key informants 

indicated (Interviews, 7 July 2015, 27 July 2015, 29 July 2015), although these three 

municipal government departments have the power to influence flood preparedness, 

they did not actually carry out their obligations in this regard. For example, as 

mentioned by the deputy director of WCHB, the community consultation for the 

construction of flood defence facilities is under the control of sub-district 

governments, MFCDRHO and WCHB (Interviews, 27 July 2015, 29 July 2015). 

Dominant stakeholder (power and legitimacy) 

Peripheral to urban flood preparedness, Dominant stakeholders – MFB, DRB, PB – 

were seen by respondents to be powerful and their claims were considered to have 

legitimacy. However, during the flood preparedness period itself, these stakeholders 

have neither pressed to have their claims recognised immediately nor have they 
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pushed the importance of those claims. The claims of these stakeholder are usually 

perceived to be more urgent during a flood emergency (Interview, 17 July 2015). 

Dependent stakeholder (legitimacy and urgency) 

MEB and WCA, the two Dependent stakeholders identified by the 13 key informants, 

were considered to make legitimate and urgent claims regarding urban flood 

preparedness activities. However, the informants did not observe the power of these 

stakeholders. For example, as a community-based organisation, the claims of WCA 

were perceived as legitimate due to its self-interest, while its role in flood defence 

facility inspection creates the urgency of its claim. However, because the urban flood 

management system in Zhuji is government based, the power of WCA has been 

weakened (Interviews, 23 July 2015, 13 July 2015, 27 July 2015). 

To sum up, there are five salience groups of stakeholders during urban flood 

preparedness in Zhuji: the Definitive type, Discretionary type, Dormant type, 

Dominant type and Dependent type. As most of the Definitive stakeholders are 

government-based, it is obvious that the municipal and sub-district government 

departments have the greatest potential to change and influence decision-making 

regarding urban flood preparedness.  

According to the literature, during stakeholder engagement, the Definitive and 

Dominant stakeholders are the groups a system must include. The participation of 

Discretionary and Dependent ones needs to be developed. The engagement of 

Dormant, Demanding and Dangerous stakeholders should be specifically monitored. 

Thus, the lack of any Dangerous and Demanding-type stakeholders demonstrates that 

the urban flood preparedness network is relatively stable.  

By analysing the stakeholder salience attitudes, it is possible to find who should be 

included and excluded during urban flood preparedness. The categorisation of 

stakeholders following this analysis will potentially provide inspiration on related 

engagement approaches. For example, Definitive-type stakeholders will encounter a 

high level of continuing engagement by the urban flood preparedness network. A 

detailed discussion on the relative engagement approaches is presented in Chapter 8.  
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The next section explores the connection between the urban flood preparedness 

network and its stakeholders.  

5.5 Urban flood preparedness network analysis 

Unlike with the salience model, which focuses on stakeholder differentiation and 

categorisation, the social network analysis is used to investigate the relationships 

between stakeholders. A set of key measurements is applied to untangle the 

complexity of the network, as has been discussed in chapter 2. These measures are 

the density and average path distance of the network, the betweenness centrality of 

actors, and the strength, frequency and level of interaction of the relationship. Table 

5.4 reiterates the definition for each measure. 

Table 5-4 Network measures and their definitions 

Measure Description 
Density This measures how much activity there is in the network, as 

compared to how much there could be. The higher the density 
ratio of the network, the higher the level of cohesion within the 
network. 

Average path distance Average path distance is an indication of how quickly 
information can be spread: how easy it is to access resources, 
engage in planning and programming activity, or to make 
referrals. 

Centralisation A high network centralisation means there are only a few 
actors holding most ties linking the network together; thus, 
only these well-connected few need to be reached to access the 
entire network. 

Core-periphery This indicates the network positions of an actor, either at the 
core or on the periphery. 

Betweenness centrality This describes the extent to which an actor lies on paths 
between other actors. An actor with higher betweenness 
centrality will link across disconnected segments of the 
network, and will have the most holistic view of the problem. 
They can also mobilise and diffuse information to the larger 
network. 

Interaction frequency This indicates how often network members interact with each 
other. 

Information exchange 
quality 

This indicates the information exchange quality between the 
network members 
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5.5.1 The stakeholder network examined 

Network Maps 5.1 and 5.2 present the network structures of information exchange 

and stakeholder interaction frequency during urban flood preparedness. The coloured 

nodes represent the roles of stakeholders, while the shape of the nodes denotes the 

traditional sector represented, as referenced in Figure 5.4. The coloured lines 

between the nodes represent the fact that those two stakeholders are linked, and have 

interacted or exchanged information with each other during urban flood preparedness. 

The black lines present strong relations, green lines mean medium relations and grey 

lines mean weak relations. It is known that most of these stakeholders, especially the 

government departments, interact with each other on matters other than urban flood 

preparedness, but those interactions are outside the scope of this research and are 

thus not included in the network maps. Furthermore, during the study, nobody stated 

feeling really cut off from the information flow. In fact, obtaining all necessary 

information is generally easy for most stakeholders in Zhuji, from the few sources of 

information that they can receive. The network structures displayed in the basic maps 

are used to calculate the four network measures density, centralisation, average path 

distance, and core-periphery, as discussed in chapter 2.  

The average densities of the information exchange network and the interaction 

frequency network are 0.237 and 0.232. That means only 23.7% of information 

exchange and 23.2% of interaction relationships are active during urban flood 

preparedness, demonstrating that stakeholders appear not to be interacting with one 

another extensively. In other words, the stakeholders do not appear to have the same 

interests at heart, which was confirmed by the interviews with the deputy director of 

CAB (Interview, 17 July 2015) and director of MFCDRHO (Interview, 29 July 2015). 

The average path distances between stakeholders for urban flood preparedness 

networks are 1.86 and 1.828, which shows that stakeholders, on average, must go 

through 1.86 and 1.828 other stakeholders to access or disseminate information. 

These are relatively positive numbers, thus indicating that information is travelling 

through the network with relative ease. This, in theory, increases the network’s 
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ability or capacity to work together, should the level of commitment increase (Ansell, 

2003; Olsson, 2009). 

The degrees of centralisation for the information exchange and stakeholder interaction 

networks are 74.5% and 64.3%. This means that the networks are highly centralised, 

which indicates that only a few actors hold most ties linking the network together; 

thus only these well-connected few need to be reached to access the entire network. 

These three measures are a useful starting point to gain a sense of the stakeholder 

network. Next, the actors occupying the core and the periphery will be assessed using 

the core-periphery, betweenness centrality and strength measures.  

 

Figure 5-4 Legend for the network maps as used in Network Maps 5.1 and 5.2  
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Network Map 5-2 Stakeholder interaction frequency for urban flood preparednes 

Network Map 5-1 Stakeholder information exchange quality for urban flood 
preparedness 
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Core or periphery 

The core-periphery model analyses the network position of the stakeholder by 

determining which stakeholders are part of a densely connected core and which are 

part of a sparsely connected periphery. Core stakeholders will also be reasonably 

well connected to peripheral nodes, but the latter are not well connected to a core or 

to each other (Rombeach, 2014). Table 5.5 presents the results of the core-periphery 

analysis during urban flood preparedness. 

Table 5-5 Core-periphery analysis for urban flood preparedness networks 

Information exchange quality Interaction frequency 
Core Periphery Core  Periphery 
CO JSGO TSGO 
HSGO 
MFPDRHO EMO 
WCHB HCB 
LRB MB 

MDC CMMC MFB 
MTB BIA MTCB PSB 
SIDO EPB MEB ETB 
DRB PB MUMB 
MBLC MPD ZD ZTRS 
CLPCIC WAGL WCA 

CO JSGO TSGO 
HSGO 
MFPDRHO EMO 
WCHB LRB MB 
BIA MPD ZD 

MDC CMMC HCB 
MFB MTB MTCB 
PSB SIDO EPB MEB 
ETB DRB PB MUMB 
MBLC ZTRS 
CLPCIC WAGL WCA 

As indicated in Table 5.5, most core stakeholders come from the comprehensive 

coordination (CO, MFPDRHO and EMO) and urban administration (JSGO, TSGO 

and HSGO) groups. The remainder are the WCHB, HCB, LRB, MB, BIA, MPD and 

ZD. The major differences between information exchange quality and interaction 

frequency networks are in the HCB, BIA, MPD and ZD. This indicates that the 

engagement approaches used by the HCB are mainly multi-direction and 

low-frequency ones, while BIA, MPD and ZD usually use a one-direction but 

high-frequency engagement approach. Meanwhile, the periphery-type stakeholders 

also contribute to urban flood preparedness, so it is important for the core 

stakeholders to develop efficient stakeholder engagement approaches with them.  

Betweenness centrality 

Betweenness centrality describes the extent to which a stakeholder lies on paths 

between other stakeholders. It can also be used to measure the resource-control 

abilities of stakeholders. As shown in Network Maps 5.3 and 5.4, betweenness 
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centrality is indicated by node size: the larger the node, the higher the betweenness 

centrality. Within a network, a stakeholder with a high betweenness centrality 

indicates that it links across disconnected segments of the network and has the most 

holistic view of the network activities. A high betweenness centrality also represents 

the ability to mobilise and diffuse information to the other members within the 

network. By contrast, a stakeholder with a low betweenness centrality means it can 

feel constrained or torn between two or more positions.  

As the largest node within both interaction and information exchange networks, 

MFDRHO has the greatest power to dominate flood preparedness resources, as well 

as to mobilise and diffuse flood prevention information to the other actors within the 

urban flood preparedness network. As such, MFDRHO performs a broker role of 

bringing together disconnected segments of the urban flood preparedness network, 

thus bringing diversity and new ideas to the network. However, it should be noted 

that such a ‘broker’ may feel torn between the different elements of the network and 

forced to take sides, especially between urban land-use management and flood 

management. Some key informants mentioned that MFPDRHO belongs to the 

WCHB (Interviews, 23 July 2015, 13 July 2015).  

Thus, MFPDRHO must be aware of its central role and responsibility to coordinate 

with the other stakeholders during urban flood preparedness. Furthermore, as the 

second largest node within the information exchange network, MB has a great ability 

for flood information dissemination. This may be due to its role in weather prediction 

before a flooding. 

Besides these two, stakeholders like CO, EMO, WCHB, MTB and HCB have a 

relatively medium level of betweenness centrality. This shows that they are active 

within the urban flood preparedness network, but do not have the same reach as 

MPDRHO. These stakeholders are also important to the urban flood preparedness 

network. This is because their connectedness indicates that they are active 

stakeholders that clearly hold an interest in at least some flood preparedness issues. 

They are also proactively, rather than reactively, engaging with other stakeholders to 

gather and share information. 
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The remainder of the stakeholders, like WAGL and EPB, have relatively small nodes. 

This indicates that they feel constrained and independent from both the interaction 

and information exchange networks. 

 

Network Map 5-3 Information exchange network for urban flood preparedness, 
showing network centrality in node size 

 

 

Network Map 5-4 Stakeholder interaction network for urban flood preparedness, 
showing network centrality in node size 

 



136 

 

Relationship strength 

According to the Network Maps 5.1 and 5.2, there are three different strengths of 

relationship (strong, medium and weak). Black lines represent strong relationships, 

with high efficiency, usefulness and trust. Green links mean a medium level of 

relationship, whereas grey indicates a weak link. Weak links are often caused by 

either antagonistic relations with low levels of trust, or relations that are perceived to 

be not efficient or useful. In this case, only a handful of relations are weak in the 

networks, with the majority grouped around MFPDRHO (Network Maps 5.5 and 

5.6). According to the Municipal Flood Prevention Plan, MFPDRHs only includes 31 

members. Thus, the weak ties between MFPDRHO and stakeholders like MBCL, 

CLPCIC, EPB and ETB may be caused by this issue. As an example, the weak tie 

between MFPDRHO and non-headquarters member MBLC shows that MFPDRHO 

does not interact with MBLC enough for the community consultation. As the core 

stakeholder during urban flood preparedness, it is important for MFPDRHs to 

enhance relations with these stakeholders. Similarly, other key stakeholders like 

HCB, MTB, CO and EMO should all strengthen the weak ties (Network Maps 5.5 

and 5.6). 

Furthermore, compared with the information exchange quality and interaction 

frequency networks, there are more weak ties within the interaction frequency 

network. This means that although the information exchange is efficient during urban 

flood preparedness, the stakeholder engagement frequency is relatively low. This 

means many engagement activities among these stakeholders are currently based on 

one-way static communication techniques like information sharing. Thus, it is 

important for these stakeholders to reconsider their engagement approaches, 

transforming approaches from one-direction to multi-direction. 

To sum up, these linkage patterns shows where certain stakeholders might want to 

increase their level of engagement with each other, as well as which stakeholders 

have good relations and therefore potential to engage coordination and collaboration. 

The results suggest that some additional effort might be needed by stakeholders like 
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MFCDRHO, given that it is a key stakeholder during urban flood preparedness, to 

increase active engagement in the network.  

 

Network Map 5-5 Information exchange network during urban flood preparedness, 
showing weak ties 

 

Network Map 5-6 Stakeholder interaction network during urban flood preparedness, 
showing weak ties 
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5.5.2 Integrated discussion of the components and issues 

The two different stakeholder analysis methods used thus far to examine the 

stakeholder arena each create an exceptional view of the stakeholders. Rather than 

presenting two different data sets, an attempt has been made to integrate the 

outcomes of the two approaches into a single source of reference capable of 

conveying the gathered data and outcomes to the analyst or reader. By using the 

network map as the main vehicle to display and communicate the information, a 

foundation is created that can potentially be easily used and adjusted for 

communication purposes. Incorporating the information extracted using the first 

component, salience, is relatively easy, as will be demonstrated in this section. 

Unlike the straightforward relations between salience and the issues, integrating the 

stakeholder network and the issues is slighting more complex. 

Stakeholder salience was used earlier to categorise the stakeholder based on the 

seven salience types: Definitive, Dominant, Dangerous, Dependant, Dormant, 

Discretionary and Demanding. However, there are only five of this present study on 

urban flood preparedness. The Dangerous and Demanding types of stakeholders have 

been identified as being absent. The classifications derived for each stakeholder can 

be incorporated into the Network Maps (5.8 and 5.9) so as to allow for an easy 

visualisation of the data. Five different colours are assigned to the nodes. Definitive 

stakeholders are identified as red, Dependent stakeholders as blue, Discretionary 

stakeholders as black, Dominant stakeholders as orange and Dormant stakeholders as 

green (see Figure 5.7). 

With these definitions in mind, the following network maps have been created for 

urban flood preparedness. The maps show the variables of core-periphery in shape, 

salience in colour and betweenness centrality in the size of the nodes, as well as 

relationship strength in the colour of the links. 
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Figure 5-7 Legend for the network maps as used in this chapter, showing salience 
attitudes  

 

 

Network Map 5-8 Information exchange network during urban flood preparedness 
showing stakeholder salience attitudes 
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Network Map 5-9 Stakeholder interaction network during urban flood preparedness 
showing stakeholder salience attitudes 

Integration of the salience model and stakeholder network analysis 

Network Maps 5.8 and 5.9 show the integrated picture of the two research 

components in one single overview. By narrowing the network down, using the 

issues as a filter, a distilled map is created that is easier to interpret and narrows the 

scope to allow a clearer examination of the context. It can be seen that there is a 

correlation between some of the variables incorporated. Salience and core-periphery 

analysis have some apparent relations. Most of the Definitive stakeholders are indeed 

the core ones within the urban flood preparedness networks. Only a few – like HCB, 

MTB, MTCB, PSB, SIDO, CMMC and MDC – are peripheral in urban flood 

preparedness. Furthermore, all the Dominant stakeholders are also identified as 

periphery-type ones. As described in this chapter, Definitive and Dominant 

stakeholders (PB, MFB and DRB) are the ones that must be included in the network. 

Thus, it is important for the seven Definitive stakeholders and three Dominant 

stakeholders to develop their engagement approaches for more effective participation 

in urban flood preparedness. Most of the salience types without power (Dependent, 

Discretionary and Dormant) are identified as being on the periphery of the networks, 

which indicates that stakeholder engagement during urban flood preparedness in 

Zhuji is highly dependent on power. For effective management of urban flood 
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preparation in Zhuji, it is important to enhance the power of these three types of 

stakeholders. At the same time, the salience and betweenness centrality of the 

stakeholder have no apparent relationship. The Definitive stakeholder MFCDRHO 

has the highest betweenness centrality; however, there is no significant betweenness 

centrality difference among the other stakeholders. The incorporation of all the 

components to one data set, leading to this jumble, enhances the notion that the 

stakeholder arena is a complex environment, and one that cannot be defined by either 

stakeholder salience or network analysis alone. However, with the combined 

knowledge of the two components, engagement between the stakeholders can 

become more effective, more direct and on topic. 

An analysis, as discussed above, could be performed for every single stakeholder in 

the network. However, doing so would unduly increase the length of this study and 

divert attention away from the argument that is being presented: that, combined, the 

two research components provide an overview of stakeholder engagement for urban 

flood preparedness. This combination provides a level of depth that could not be 

obtained if only one of the components was to be applied. The combination of all the 

information outlined, collected together in one network map, allows urban flood 

preparedness in Zhuji to improve its stakeholder engagement programme by creating 

more effective, individually specialised ways of engaging.  

As a conclusion to this study of urban flood preparedness, Table 5.6 provides a final 

overview of all the stakeholders in urban flood preparedness in Zhuji and shows their 

salience, position in the network and betweenness centrality. All of this again 

indicates that there appears to be no correlation between either of the two research 

components. 

5.6 Conclusion 

Table 5.6 sets out a final overview of the stakeholders identified in the urban flood 

preparedness stakeholder network. The two main metrics are displayed in this table, 

salience and network betweenness centrality. The other aspects of the network 

measures, based on the relations, cannot be captured in a table such as this, and have 

been omitted. This provides another indication of the complexity and intricateness of 
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the data involved. There is no relation between either one of the main metrics, which 

presents evidence that the context and environment to the urban flood preparedness 

arena is indeed complex and multifaceted. After reviewing this urban flood 

management period, one cannot look at this data and pick ‘the most important’ 

stakeholder nor ‘the least important’ stakeholder. In fact, the data is so complex that 

it defies categorisation. This implies that stakeholder engagement within complex 

and dynamic environments, such as urban flood management, requires a more 

contingent and specialised approach, one which is based on each stakeholder being 

considered separately. The integrated network maps are for that reason a source of 

reference that can assist in drafting engagement polices. 
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Table 5-6 Final overview of urban flood preparedness stakeholders in Zhuji 

Stakeholder Sector represented Role Salience 
attitudes 

Core-periphery 
(information exchange) 

Core-periphery 
(interaction frequency) 

Betweenness centrality 
(information exchange) 

Betweenness centrality 
(interaction frequency) 

CO Municipal government  Comprehensive 
coordination  

Definitive Core Core 42.952 70.300 

JSGO Sub-district government  Urban administration  Definitive Core Core 13.669 23.496 
TSGO Sub-district government  Urban administration  Definitive Core Core 20.802 5.833 
HSGO  Sub-district government Urban administration  Definitive Core Core 41.780 26.486 
MDC Sub-district government Urban administration  Definitive Periphery Periphery 7.299 8.058 
CMMC Sub-district government Urban administration  Definitive Periphery Periphery 3.228 4.839 
MFPDRHO Municipal government Comprehensive 

coordination  
Definitive Core Core 222.106 474.350 

EMO Municipal government Comprehensive 
coordination  

Definitive Core Core 14.511 10.449 

WCHB Municipal government Service operation  Definitive Core Core 71.498 21.774 
HCB Municipal government Service operation  Definitive Core Periphery 47.937 6.011 
LRB Municipal government Service operation  Definitive Core Core 5.794 3.650 
MB Municipal government Service operation  Definitive Core Core 109.346 8.801 
MFB Municipal government Logistics supply  Dominant Periphery Periphery 0.560 3.733 
MTB Municipal government Service operation  Definitive Periphery Periphery 15.658 8.217 
BIA Municipal government Logistics supply  Dormant Periphery Core 0.000 2.986 
MTCB Municipal government Logistics supply  Definitive Periphery Periphery 2.861 0.833 
PSB Municipal government Logistics supply  Definitive Periphery Periphery 1.515 0.200 
SIDO Municipal government Logistics supply Definitive Periphery Periphery 0.000 0.000 
EPB Municipal government Service operation  Discretionary Periphery Periphery 8.269 0.000 
MEB Municipal government Service operation  Dependent Periphery Periphery 0.000 0.000 
ETB Municipal government Service operation  Discretionary Periphery Periphery 0.000 0.583 
DRB Municipal government Service operation  Dominant Periphery Periphery 0.000 0.417 
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PB Municipal government Service operation  Dominant Periphery Periphery 0.478 0.367 
MUMB Municipal government Service operation  Dormant Periphery Periphery 0.389 0.000 
MBLC Municipal government Community 

mobilisation  
Dormant Periphery Periphery 0.000 0.000 

MPD Municipal government Community 
mobilisation  

Discretionary Periphery Core 5.205 11.419 

ZD Public sector Community 
mobilisation  

Discretionary Periphery Core 6.089 16.194 

ZTRS Public sector Community 
mobilisation  

Discretionary Periphery Periphery 5.717 7.769 

CLPCIC Public sector Logistics supply  Discretionary Periphery Periphery 7.446 4.374 
WAGL Public sector Service operation  Discretionary Periphery Periphery 6.908 10.493 
WCA Community-based 

organisation 
Service operation  Dependent Periphery Periphery 11.985 13.367 
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6. Data Analysis – Flood Response 

6.1 Chapter structure 

This chapter continues to present analysis and findings on the function and operation 

of Zhuji urban flood management, while focusing particularly on the flood 

emergency response. The study will explain how the results from the analysis relate 

to the case within the specific context of the Zhuji urban flood emergency response, 

and how the results from each component are integrated into a comprehensive 

examination of the urban flood emergency response stakeholders. 

Following the analysis processes in Chapter 5 (Data analysis [flood preparedness]), 

this chapter will also be divided into five sections. The first section presents the 

contextual background and related institutional arrangements for urban flood 

emergency management in Zhuji. The second section primarily identifies and 

analyses the key stakeholders based on their roles and sector represented. The third 

section provides a deep analysis on the salience attitudes of these key stakeholders. 

The last two sections discuss the outcome of the stakeholder network analysis, and 

present the correlations between the stakeholder salience and network analysis.  

The next section explains the background context of urban flood emergency response 

in Zhuji.  

6.2 Background context 

In line with traditional urban flood management, most urban flood prevention 

activities in Zhuji actually focus on emergency response. Thus, there are many 

stakeholders that are active in this period; this is why the Municipal FCDRHs is 

organised to coordinate the relevant stakeholders and enhance flood management 

activities. According to the Municipal Flood Prevention Plan, the municipal 

FCDRHs includes 31 members. However, during a flood emergency, nearly all the 

municipal government institutions, agencies, public and private sector stakeholders, 

as well as NGOs, CBOs and voluntary organisations, will influence or be influenced 

by urban flood emergency response activities. It is therefore important to prioritise 
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and analyse the relevant stakeholders, finding out who should be included or 

excluded from the decision-making process. By analysing these key stakeholders, it 

is possible to obtain a deeper understanding of which facets of urban flood 

emergency response network operations impact on stakeholder engagement.  

The next section identifies the urban flood response stakeholders in Zhuji. 

6.3 Stakeholder identification 

Compared with those stakeholder groups active during urban flood preparedness, 

there are more stakeholders included in flood emergency response. Stakeholders who 

are responsible for emergency rescue, maintaining social order, resident evacuation 

and preventing epidemics all participate during this period. By analysing the 

stakeholders’ salience attitudes, overall there are 40 stakeholders active in urban 

flood emergency response. The detailed process of salience analysis is presented in 

the next section. Based on the classification from the Municipal Flood Prevention 

Plan, these 40 stakeholders can be divided into six groups: comprehensive 

coordination; urban administration; service operation; logistics supply; community 

mobilisation; and emergency rescue. Table 6.1 illustrates the classification of urban 

flood response stakeholders in Zhuji. 

Table 6-1Urban flood response stakeholder classification 

Stakeholder Sector represented Role 
CO Municipal government Comprehensive coordination 
JSGO Sub-district government Urban administration 
TSGO Sub-district government Urban administration 
HSGO Sub-district government Urban administration 
MDC Sub-district government Urban administration 
CMMC Sub-district government Urban administration 
MFPDRHO Municipal government Comprehensive coordination 
EMO Municipal government Comprehensive coordination 
WCHB Municipal government Service operation 
HCB Municipal government Service operation 
LRB Municipal government Service operation 
MB Municipal government Service operation 
PHB Municipal government Emergency rescue and mitigation 
MFB Municipal government Logistics supply 
CAB Municipal government Emergency rescue and mitigation 
MTB Municipal government Service operation 



147 

 

AB Municipal government Service operation 
BIA Municipal government Logistics supply 
MFMB Municipal government Service operation 
MTCB Municipal government Logistics supply 
PSB Municipal government Logistics supply 
SIDO Municipal government Logistics supply 
EPB Municipal government Service operation 
TB Municipal government Service operation 
MFSB Municipal government Logistics supply 
MEB Municipal government Service operation 
ETB Municipal government Service operation 
DRB Municipal government Service operation 
SB Municipal government Service operation 
MPSB Municipal government Emergency rescue and mitigation 
FB Municipal government Emergency rescue and mitigation 
PAFD Municipal government Emergency rescue and mitigation 
MUMB Municipal government Service operation 
MPD Municipal government Community mobilisation 
ZD Public sector Community mobilisation 
ZTRS Public sector Community mobilisation 
RC NGO Emergency rescue and mitigation 
WAGL Public sector Service operation 
TCYLC Voluntary Organisation Logistics supply 
WCA CBO Service operation 

As presented in the Figure 6.1, the majority stakeholders (85%) during the flood 

response period also come from the municipal or sub-district government. However, 

compared with the urban flood preparedness stakeholders, more non-government 

actors participate in a flood emergency response, which involves three public sector 

actors (ZD, ZTRS and WAGL), an NGO (the Red Cross [RC]), a voluntary 

organisation (The Communist Youth League Committee [TCYLC]) and a 

community-based organisation (WCA). On the other hand, although only 15% of 

stakeholders were identified as being in the emergency rescue and mitigation group, 

most other stakeholders also have an emergency rescue role during this flood period. 

Furthermore, as the urban administration and comprehensive coordination 

stakeholder groups do not change their members during a flood event, these two 

groups of stakeholders will not be discussed in this chapter.  

A detailed discussion of the remaining four stakeholder groups (service operation, 

logistics supply, emergency rescue and mitigation, and community mobilisation) 

during urban flood emergency response are illustrated below. 
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Figure 6-1 Stakeholder groups for urban flood response in Zhuji 

Service operation stakeholders 

As identified by the 13 key respondents, there are 16 stakeholders included in the 

service operation group during a flood emergency. These stakeholders are: WCHB, 

HCB, LRB, MB, MTB, the Agricultural Bureau (AB), the Municipal Forestry 

Bureau (MFMB), EPB, the Tourism Bureau (TB), MEB, ETB, DRB, the Supervisory 

Bureau (SB), MUMB, WAGL and WCA. Compared with this stakeholder group in 

flood preparedness, four more service operation stakeholders – AB, MFMB, TB and 

SB – participate during a flood. As introduced in the Chapter 5, service operation 

stakeholders are either responsible for the management of a typical urban flood or 

provide a specific service during the flood emergency. These four stakeholders 

participate in the urban flood emergency response by providing unique services like 

agriculture management, tourism management, forest protection and flood 

prevention supervision.  

The detailed responsibilities of the stakeholders are presented in Table 6.2.  
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Table 6-2 Roles of service operation stakeholders in urban flood emergency response 

Stakeholders Roles in emergency response 
AB • To protect agriculture and animal husbandry against 

flooding and typhoons; help resume post-disaster 
production; offer technical guidance; and 

• To direct and help farmers protect agriculture and animal 
husbandry against flooding and typhoons; direct farmers 
to harvest mature crops promptly; and 

• To participate in investigating and verifying disasters, 
promptly reporting losses within its system incurred as a 
result of flooding and typhoons to the Municipal Flood 
Prevention and Drought Resistance Headquarters. 

MFMB • To direct the work of protecting forestry against flooding 
and typhoons and post-disaster recovery of production 
and reconstruction; and investigate and verify losses of 
forestry. 

TB • To supervise and manage the safety of scenic spots and 
holiday resorts during flooding and typhoons; to direct, 
supervise and urge the implementation of safety 
precautions at such places;  

• To supervise relevant departments to shut down scenic 
spots and amusement facilities before weather disasters; 
and 

• To direct the evacuation and transfer of tourists.  

SB • To supervise and inspect the implementation of discipline 
and working efficiency during flood and typhoon control.  

Logistics supply stakeholders 

During the fieldwork, the key informants also identified seven stakeholders as they 

provide a variety of supplies during the flood emergency. These stakeholders were: 

MFB, BIA, MTCB, PSB, SIDO, MFSB and TCYLC. However, the level of 

interaction with them is different during a flood emergency. The director of the 

MFCDRHO indicated that the headquarters interacted with MFB and SIDO more 

frequently than with the other logistics supply stakeholders during a flood emergency. 

Other stakeholders like TCYLC are more reactive rather than active during an urban 

flood emergency. As explained by the deputy director of the HCB (Interview, 17 July 

2015): “They will not participate without the government’s orders” and “without the 

guide of the government, they do not know what to do”. 
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Figure 6.2 represents details of the supplements provided by these logistics 

stakeholders. 

Emergency rescue and mitigation stakeholders 

Although most of the stakeholders during the flood response period have an 

emergency rescue role, six of them were identified as emergency rescue and flood 

mitigation stakeholders during a flood. These stakeholders are: the Civil Affairs 

Bureau (CAB), the Public Health Bureau (PHB), the Public Security Bureau (MPSB), 

the Fire Brigade (FB), the People’s Armed Forces Department (PAFD) and the RC. 

Among them, PAFD was identified as the most important due to its role of organising 

its subordinated reserve forces and militia to participate in flood fighting. Many 

respondents mentioned the importance of PAFD during an emergency response 

(Interviews, 23 July 2015, 13 July 2015). 

 

Community mobilisation and publicity stakeholders 

Logistics 
supply for 

urban flood 
response 

MFB 
(Finance) 

TCYLC 
(Volunteers) 

MFSB 
(Food) 

SIDO 
(Materials) 

PSB 
(Power) 

MTCB 
(Communications) 

Figure 6-2 Logistics stakeholder group for urban flood response in Zhuji 
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With respect to community mobilisation and publicity, respondents identified several 

community mobilisation and publicity organisations as stakeholders: MPD, ZD and 

ZTRS. As introduced in Chapter 5, these three stakeholders are the major media 

actors in the municipal area of Zhuji. However, during a flood emergency, the level 

of interaction between the MFCDRHs and these stakeholders is different. As 

indicated by a key informant, the interaction between the MFCDRHs and ZTRS will 

be more frequent than the other two (Interview, 13 July 2015a) 

6.4 Salience of stakeholders 

The outcome of the stakeholder salience analysis, using the variables power, 

legitimacy and urgency, is presented in Table 6.3. Accordingly, based on the rating of 

the respondent group overall, stakeholders during the emergency response were 

found to be variously Definitive, Discretionary, Dominant or Dependent. 

Respondents declined to rate the salience of the remaining stakeholders: MJB, PB, 

SIB, MSB, MAB, MBLC, BPBC, MAO, CLPCIC and CF, citing that relations with 

these stakeholders during a flood event were inactive.  

Table 6-3 Salience analysis of urban flood emergency rescue and response stakeholders 

Stakeholder Attitude Salience 

type 

Stakeholder Attitude Salience 

type 

CO PLU Definitive PSB PLU Definitive 

JSGO PLU Definitive SIDO PLU Definitive 

TSGO PLU Definitive EPB PLU Definitive 

HSGO PLU Definitive TB PLU Definitive 

MDC PLU Definitive MFSB L Discretionary 

CMMC PLU Definitive MEB PLU Definitive 

MFPDRHO PLU Definitive ETB PLU Definitive 

EMO PLU Definitive DRB L Discretionary 

WCHB PLU Definitive SB PLU Definitive 

HCB PLU Definitive MPSB PLU Definitive 

LRB PLU Definitive FB PLU Definitive 

MB PLU Definitive PAFD PLU Definitive 
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PHB PLU Definitive MUMB PLU Definitive 

MFB PL Dominant MPD PLU Definitive 

CAB PLU Definitive ZD LU Dependent 

MTB PLU Definitive ZTRS LU Dependent 

AB PLU Definitive RC L Discretionary 

BIA PLU Definitive WAGL LU Dependent 

MFMB PL Dominant TCYLC L Discretionary 

MTCB PLU Definitive WCA LU Dependent 

6.4.1 Reflection on stakeholder salience 

By drawing on the information presented in tables 6.1 and 6.3, it has been calculated 

that: 

• Besides the no-stakeholder group, the urban flood emergency response does 

not include the Dormant, Dangerous or Demanding types. The remaining four 

are Definitive, Discretionary, Dominant and Dependent salience types. 

• Excluding non-stakeholders, 75% of urban flood response stakeholders are of 

the Definitive type, with all coming from the municipal or sub-district 

government. 

• 10% of the stakeholders are identified as Dependent stakeholders, which 

includes ZD, ZTRS, WAGL and WCA. All of these come from 

non-government bodies. 

• Another 10% come from the Discretionary stakeholder group, i.e. four 

stakeholders: MFSB, DRB, RC and TCYLC. 

• The remaining two stakeholders – MFMB and MFB – are classified in the 

Dominant stakeholder group.  

A detailed discussion of these four stakeholder types is represented below. 

Definitive stakeholders (power, legitimacy, and urgency) 

The majority of stakeholders (75%) during a flood emergency were perceived by the 

key informants to have a high salience level. As Definitive-type stakeholders, they 
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are the most important participants during a flood emergency. All of them come from 

the municipal or sub-district government. This meets the current ‘government-led’ 

urban flood emergency management situation in China, which indicates that the 

contributions from non-government bodies are not valued during the emergency 

response period. 

Dependent stakeholders (legitimacy and urgency) 

The stakeholders ZD, ZTRS, WAGL and WCA were identified as having a medium 

salience level. These stakeholders were considered to make legitimate and urgent 

claims during the flood emergency. However, the informants did not recognise them 

as being powerful. As these four stakeholders all come from non-government bodies, 

this indicates that non-government organisations do not hold much power during 

flood emergencies. 

Dominant stakeholders (power and legitimacy) 

Another stakeholder group with a medium salience level is the Dominant stakeholder. 

As identified by the key respondents, MFMB and MFB belong to this group. During 

an urban flood emergency, these two stakeholders do not present the urgency of their 

claims.  

Discretionary stakeholders (legitimacy) 

The remaining stakeholders – MFSB, DRB, RC and TCYLC – were identified by 

respondents as being Discretionary ones. The Discretionary stakeholder is a 

low-salience level group in that they only show their legitimate claims during an 

urban flood emergency. Only a few respondents confirmed their roles during a flood 

event.  

Overall, there were four types of stakeholder salience groups identified as being key 

during a flood. These were the Definitive, Dependent, Dominant and Discretionary 

groups. The lack of Dormant, Dangerous and Demanding types shows that the urban 

flood emergency network is also stable. No one needs to be specifically monitored 

during a flood event. On the other hand, the majority (75%) were identified as 
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Definitive stakeholders, which have both power and legitimate claims, and convey 

the urgency of their claims. This highlights the complexity of the urban flood 

emergency response arena and the need for a comprehensive stakeholder 

prioritisation and analysis.  

The next section discussed the urban flood emergency response network. 

6.5 Urban flood emergency response network analysis 

As demonstrated in Chapter 5, by using the data generated by the stakeholder survey 

in Zhuji, network maps can be constructed to demonstrate the extent to which 

stakeholders are connected to other stakeholders during an urban flood emergency 

response. The measures used for the analysis are the density and average path 

distance of the network, the betweenness centrality of actors, and the strength, 

frequency and information exchange quality of the relationship. Table 6.4 reiterates 

the definitions for each measure. 

Table 6-4 Network measures and their definitions 

Measure Description 

Density This measures how much activity there is in the network, as 
compared to how much there could be. The higher the density ratio 
of the network, the higher the level of cohesion within the network. 

Average path 
distance 

Average path distance is an indication of how quickly information 
can be spread: how easy it is to access resources, engage in 
planning and programming activity, or make referrals. 

Centralisation A high network centralisation means there are only a few actors 
holding most ties linking the network together; thus, only these 
well-connected few need to be reached to access the entire network. 

Core-periphery This indicates the network positions of an actor, either at the core or 
on the periphery. 

Betweenness 
centrality 

This describes the extent to which an actor lies on paths between 
other actors. An actor with high betweenness centrality will link 
across disconnected segments of the network, and will have the 
most holistic view of the problem. They can also mobilise and 
diffuse information to the larger network. 

Interaction 
frequency 

This indicates how often network members interact with each other. 
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Information 
exchange quality 

This indicates the quality of information exchange between the 
network members. 

6.5.1 The stakeholder network examined 

Network Maps 6.1 and 6.2 describe the basic network structures as obtained for the 

urban flood emergency response network, displaying stakeholder roles and 

relationship strength in colour and with sectors represented according to shape – 

following the legend shown in Figure 6.3. Some of the main structural metrics that 

reveal the texture of a system include density, average path distance and 

centralisation. 

The average densities of the information exchange network and the interaction 

frequency network are 0.203 and 0.210, which represent a low-to-medium level of 

density. Given the nature of the flood emergency response networks, these numbers 

are surprising, as a high level of density was expected. Overall, stakeholders appear 

less committed to the network, and are not interacting extensively with one another. 

This also indicates a lack of any common sense of identity. In other words, the 

stakeholders do not appear to have the same interests at heart. Low-density networks 

decrease the ability and willingness of stakeholders to access information about each 

other and learn about others’ perspectives (Ansell, 2003; Olsson, 2009). This is closely 

connected to the fact that it will be more difficult to facilitate collective action within 

the network, compared to networks with a higher density (Sobel, 2002; Keast, 2003). 

The average path distances between stakeholders for urban flood emergency 

response networks are 1.928 and 1.847. This shows that stakeholders, on average, 

must go through 1.928 and 1.847 other stakeholders to access or disseminate 

information. This is a relatively positive number, thus indicating that information is 

travelling through the network with relative ease. This, in theory, increases the 

network’s ability or capacity to work together, should the level of commitment 

increase. Although the MFPDRHO may play a central role in the network, it does not 

hold a ‘gatekeeping’ position from which it can control and manipulate information. 

The stakeholders involved are capable of learning information through other avenues 

when desired. 
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The centralisations of the information exchange and stakeholder interaction networks 

are 75.8% and 69.6% respectively. Compared with the urban flood preparedness 

networks, both emergency response networks are slightly more centralised. This 

means that only a few stakeholders hold most ties linking the network together, thus 

only these well-connected few need to be reached to access the entire network.  

These three measures provide a useful starting point for gaining a sense of the 

stakeholder network. Next, the actors occupying the core and the periphery will be 

assessed using the core-periphery, betweenness centrality, and strength measures.  

 

Figure 6-3 Legend for network maps as used in Network Maps 6.1a and 6.1b 
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Network Map 6-1 Stakeholder information exchange quality for urban flood response 

 

 

Network Map 6-2 Stakeholder interaction frequency for urban flood response 
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Core or periphery 

As introduced in the Chapter 2 (Literature review), the core-periphery model is used 

to analyse the network positions of the stakeholders. It determines which 

stakeholders are part of a densely connected core and which are part of a sparsely 

connected periphery. Core stakeholders are also reasonably well connected to 

peripheral nodes, but the latter are not well connected to the core or to each other  

(Rombeach, 2014), Table 6.5 presents the results of the core-periphery analysis of 

urban flood emergency response networks. 

Table 6-5 Core-periphery analysis of urban flood emergency response networks 

Information exchange quality Interaction frequency 
Core Periphery Core Periphery 
CO JSGO TSGO 
HSGO MFPDRHO 
EMO WCHB HCB 
LRB MB MTB 
MTCB ZTRS 

MDC CMMC PHB MFB 
CAB AB BIA MFMB PSB 
SIDO EPB TB MFSB MEB 
ETB DRB SB MPSB FB 
PAFD MUMB MPD ZD 
RC WAGL TCYLC WCA 

CO JSGO 
TSGO HSGO 
MFPDRHO 
EMO WCHB 
MB MFB CAB 
BIA MEB FB 
MPD ZTRS 

MDC CMMC HCB 
LRB PHB MTB AB 
MFMB MTCB PSB 
SIDO EPB TB MFSB 
ETB DRB SB MPSB 
PAFD MUMB ZD RC 
WAGL TCYLC WCA 

According to Table 6.5, the core stakeholders include the three comprehensive 

coordination stakeholders (CO, EMO and MFPDRHO), three urban administration 

stakeholders (JSGO, TSGO and HSGO), nine key service operation stakeholders 

(WCHB, HSB, LRB, MB, MTB, MTCB, CAB, MEB and BIA), an emergency 

rescue and mitigation stakeholder (FB), and a community mobilisation stakeholder 

(ZTRS). Compared with the core stakeholders during preparedness, the additional 

stakeholders are MTB, MTCB, CAB, MEB, FB and ZTRS. Among these 

stakeholders, ZTRS replaces ZD as the community mobilisation and publicity 

stakeholders during a flood.  

Betweenness centrality 

Compared with the core-periphery analysis, the betweenness centrality of a 

stakeholder focuses on the relationships among the stakeholders by measuring how 

many times an actor remains on a short path connecting two others who are 

themselves disconnected. Stakeholders holding high betweenness centrality will have 



159 

 

the power to dominate the flood emergency response resources. These stakeholders 

will bring together disconnected segments of the network, thus bringing diversity and 

new ideas to the network. As discussed in last chapter, because of such a ‘brokering’ 

role, these stakeholders may feel torn between the different elements of the network 

and forced to take sides. 

According to Network Maps 6.3 and 6.4, the stakeholders with relatively large 

betweenness centralities are the MFPDRHO, CO, EMO and MB. During the 

fieldwork, the key informants highlighted these stakeholders’ coordination role in 

when a flood takes place.  

 

Network Map 6-3 Information exchange network for urban flood response, showing 
network centrality in node size 
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Network Map 6-4 Stakeholder interaction network for urban flood response, showing 
network centrality in node size 

Relationship strength 

Network Maps 6.1 and 6.2, which show the strength of relationship, are characterised 

by three different colours. Black links indicate strong relationships, with high 

efficiency, usefulness and trust. Green links indicate a medium level of relations, 

whereas grey indicates a weak link. Weak links are often caused by either 

antagonistic relationships with low levels of trust, or relationships that are perceived 

to be not efficient or useful. Network Maps 6.5 and 6.6 present the weak links in the 

urban flood emergency response networks. As is visible, the few relationships are 

weak, and the majority centre around MFPDRHO. This is noteworthy as the 

core-periphery analysis suggested that MFPDRHO is a core stakeholder during a 

flood. It appears that, although it is connected, the engagement approaches of 

MFPDRHO with other stakeholders leaves some room for improvement. Some of 

these perceived weaknesses in relations can be explained by the structure of the 

MFPDRHs. MFPDRHs only involves 31 key members during a flood. 
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Network Map 6-5 Information exchange network during urban flood response, showing 
weak ties 

 

Network Map 6-6 Stakeholder interaction network during urban flood response, 
showing weak ties 
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6.5.2 Integrated discussion of the components and issues 

Earlier, stakeholder salience was used to categorise the stakeholders based on seven 

salience types: Definitive, Discretionary, Dormant, Dominant, Demanding, 

Dangerous and Dependent. However, there are only four of these types present 

during a flood. The Dangerous, Demanding and Dormant stakeholder groups were 

identified as absent. Four different colours are assigned to the nodes indicating 

Definitive stakeholders as red, Dependent as blue, Discretionary stakeholders as 

black and Dominant ones as orange. With these definitions in mind, the following 

network maps have been created for the urban flood emergency response (Network 

Maps 6.7 and 6.8). The maps show the variables of core-periphery in shape, salience 

in colour, and betweenness centrality in the size of the nodes, as well as relationship 

strength in the colour of the links (Figure 6.4). 

 

Figure 6-4 Legend for the network maps as used in this chapter, showing salience 
attitudes 
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Network Map 6-7 Information exchange network during an urban flood response, 
showing stakeholder salience attitudes 

 

 

Network Map 6-8 Stakeholder interaction network during an urban flood response, 
showing stakeholder salience attitudes 
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Integration of the salience model and stakeholder network analysis 

Network Maps 6.7 and 6.8 show the integrated picture of the two stakeholder 

analysis methods in one single overview. There is a correlation between the salience 

and network analysis methods. Nearly all the core stakeholders also belong to the 

Definitive group. Only two core stakeholders come from other salience groups: 

ZTRS belongs to the Dependent group while MFB belongs to the Dominant group. 

As introduced in this chapter, Definitive and Dominant stakeholders are the most 

important ones during an urban flood emergency response. Thus, it is important for 

the other Definitive and Dominant stakeholders to develop their stakeholder 

engagement approaches for effective participation in an urban flood emergency 

response. At the same time, most of the salience types, including the Dependent and 

Discretionary types, are identified as being at the periphery of the networks. As both 

salience types lack power, this indicates that the decision-making process during a 

flood mainly depends on power. For effective stakeholder engagement, it is 

important to enhance the power of these stakeholders. 

Although the four Definitive stakeholders – CO, EMO, MFPDRHO and MB – have 

the highest betweenness centrality, there is little correlation between stakeholder 

salience and betweenness centrality. The incorporation of all the components into one 

data set, leading to this disarray, enhances the notion that the stakeholder arena is a 

complex environment, and one which cannot be defined by either stakeholder 

salience or network analysis alone. However, with the combined knowledge of the 

two components, engagement between the stakeholders can become more effective, 

more direct and on topic. 

An analysis, as discussed above, could be performed for every single stakeholder in 

the network. However, doing so would unduly increase the length of this study and 

divert attention away from the argument that is being presented: that, in combination, 

the two research components provide an overview of stakeholder engagement for 

urban flood emergency response. This combining of the two methods provides a 

level of depth that could not be obtained if only one of the components was to be 

applied. The combination of all the information outlined, combined in one network 
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map, allows urban flood emergency response in Zhuji to improve its stakeholder 

engagement programme by creating more effective, individually specialised ways of 

engaging.  

As a conclusion to this study of urban flood emergency response, Table 6.6 provides 

a final overview of all the stakeholders in the urban flood emergency response in 

Zhuji and shows their salience, position in the network and betweenness centrality. 

All of this again indicates that there appears to be no correlation between either of 

the two research components. 

6.6. Conclusion 

Table 6.6 sets out a final overview of the stakeholders identified in the urban flood 

emergency response network. The three main metrics are displayed in this table: 

salience, core-periphery, and betweenness centrality. The other aspects of the 

network measures, which are based on relations, cannot be captured in a table such 

as this, and have been omitted. This provides another indication of how complex and 

intricate the data involved is. There is no relationship between either one of the main 

metrics, which presents evidence that the context and environment to the urban flood 

emergency response arena is indeed complex and multifaceted.  
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Table 6-6 Final overview of the urban flood emergency response stakeholders in Zhuji 

Stakeholder Sector 

represented 

Role Salience 

attitudes 

Core-periphery 

(information exchange) 

Core-periphery 

(interaction frequency) 

Betweenness centrality 

(information exchange) 

Betweenness centrality 

(interaction frequency) 

CO Municipal 

government 

Comprehensive 

coordination 
Definitive 

Core Core 

166.210 165.113 

JSGO Sub-district 

government 

Urban administration 
Definitive 

Core Core 

8.837 38.969 

TSGO Sub-district 

government 

Urban administration 
Definitive 

Core Core 

16.156 4.382 

HSGO Sub-district 

government 

Urban administration 
Definitive 

Core Core 

17.954 49.400 

MDC Sub-district 

government 

Urban administration 
Definitive 

Periphery Periphery 

12.760 3.764 

CMMC Sub-district 

government 

Urban administration 
Definitive 

Periphery Periphery 

8.634 7.151 

MFPDRHO Municipal 

government 

Comprehensive 

coordination 
Definitive 

Core Core 

482.943 794.409 

EMO Municipal 

government 

Comprehensive 

coordination 
Definitive 

Core Core 

19.918 15.581 

WCHB Municipal 

government 

Service operation 
Definitive 

Core Core 

52.767 37.683 

HCB Municipal 

government 

Service operation 
Definitive 

Core Periphery 

65.215 10.754 

LRB Municipal 

government 

Service operation 
Definitive 

Core Periphery 

7.445 4.160 

MB Municipal 

government 

Service operation 
Definitive 

Core Core 

216.554 25.003 

PHB Municipal Emergency rescue and Definitive Periphery Periphery 2.956 3.475 
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government mitigation 

MFB Municipal 

government 

Logistics supply 
Dominant 

Periphery Core 

1.010 12.051 

CAB Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Periphery Core 

2.390 16.501 

MTB Municipal 

government 

Service operation 
Definitive 

Core Periphery 

21.593 11.844 

AB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

3.279 0.200 

BIA Municipal 

government 

Logistics supply 
Definitive 

Periphery Core 

41.227 2.670 

MFMB Municipal 

government 

Service operation 
Dominant 

Periphery Periphery 

6.202 1.450 

MTCB Municipal 

government 

Logistics supply 
Definitive 

Core Periphery 

15.939 1.033 

PSB Municipal 

government 

Logistics supply 
Definitive 

Periphery Periphery 

9.423 0.200 

SIDO Municipal 

government 

Logistics supply 
Definitive 

Periphery Periphery 

0.000 0.000 

EPB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

39.592 0.000 

TB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

0.259 0.077 

MFSB Municipal 

government 

Logistics supply 
Discretionary 

Periphery Periphery 

2.476 0.000 

MEB Municipal 

government 

Service operation 
Definitive 

Periphery Core 

0.259 10.031 

ETB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

0.000 0.000 

DRB Municipal Service operation Discretionary Periphery Periphery 0.000 0.400 
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government 

SB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

0.125 2.017 

MPSB Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Periphery Periphery 

10.405 3.575 

FB Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Periphery Core 

5.803 11.722 

PAFD Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Periphery Periphery 

0.101 2.466 

MUMB Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 

0.402 5.795 

MPD Municipal 

government 

Community 

mobilisation 
Definitive 

Periphery Core 

2.318 8.099 

ZD Public sector Community 

mobilisation 
Dependent 

Periphery Periphery 

17.595 10.199 

ZTRS Public sector Community 

mobilisation 
Dependent 

Core Core 

45.980 19.141 

RC NGO Emergency rescue and 

mitigation 
Discretionary 

Periphery Periphery 

6.977 7.493 

WAGL Public sector Service operation Dependent Periphery Periphery 6.831 10.702 

TCYLC Voluntary 

organisation 

Logistics supply 
Discretionary 

Periphery Periphery 

7.517 13.069 

WCA CBO Service operation Dependent Periphery Periphery 12.948 11.421 
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7. Data Analysis – Flood Recovery 

7.1 Chapter structure 

In the third part of the data analysis, the findings on stakeholder engagement during 

the urban flood recovery period are presented. Divided into five sections, the first 

section positions the case within its contextual background and discusses institution 

arrangements under the Zhuji urban flood management system during flood recovery. 

The second section presents primary stakeholder identification and analysis of the 

urban flood emergency recovery in Zhuji, while the third section analyses these key 

stakeholders while focusing in particular on stakeholder salience. The last two parts 

discuss the outcome of the stakeholder network analysis and present a potential 

correlation between the salience and network analysis.  

The next section provides the background context of urban flood recovery in Zhuji. 

7.2 Background context 

The final period of urban flood management in Zhuji measures flood recovery – 

which aims to provide relief for flood victims, the restoration of basic services and 

functions, and reconstruction of damaged infrastructure. As described in the 

Municipal Flood Control and Prevention Plan (Zhuji Water Conservancy Bureau, 

2008), detailed recovery activities in Zhuji include checking the flood disaster level 

and related disaster compensation, providing relief for flood victims and medical 

assistance, epidemic prevention, environmental protection, reconstruction of 

damaged infrastructure and the replenishment of flood-fighting materials. As can be 

seen, many organisations need to participate in urban flood recovery in Zhuji. Thus, 

it is important to prioritise and analyse the relevant stakeholders, finding out which 

are key during the decision-making process.  

The next section presents a general identification of the urban flood recovery 

stakeholders in Zhuji. 
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7.3 Stakeholder identification 

Unlike the other periods of urban flood management, stakeholders during flood 

recovery in Zhuji include some specific service operation actors. For example, these 

stakeholders include the Municipal Statistical Bureau (MSB) and the Municipal 

Auditing Bureau (MAB), which check the damage caused by the flood disaster; the 

Public Health Bureau (PHB), which is responsible for medical assistance and 

epidemic prevention; and the Municipal Agricultural Office (MAO), which has a role 

in directing the reconstruction of damaged infrastructure in suburban areas. Based on 

the stakeholder salience model, there were 35 stakeholders identified as being key 

during urban flood recovery. A detailed discussion on the salience analysis is 

presented later in this chapter. Table 7.1 presents the classification for urban flood 

recovery stakeholders in Zhuji. 

Table 7-1 Urban flood recovery stakeholders’ classification 

Stakeholder Sector represented Role 

CO Municipal government Comprehensive coordination 

JSGO Sub-district government Urban administration 

TSGO Sub-district government Urban administration 

HSGO Sub-district government Urban administration 

MDC Sub-district government Urban administration 

CMMC Sub-district government Urban administration 

MFPDRHO Municipal government Comprehensive coordination 

WCHB Municipal government Service operation 

HCB Municipal government Service operation 

LRB Municipal government Service operation 

PHB 
Municipal government Emergency rescue and 

mitigation 

MFB Municipal government Logistics supply 

CAB 
Municipal government Emergency rescue and 

mitigation 

MTB Municipal government Service operation 

AB Municipal government Service operation 
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BIA Municipal government Logistics supply 

MTCB Municipal government Logistics supply 

PSB Municipal government Logistics supply 

SIDO Municipal government Logistics supply 

EPB Municipal government Service operation 

MJB Municipal government Service operation 

MAO Municipal government Service operation 

SB Municipal government Service operation 

MSB Municipal government Service operation 

MAB Municipal government Service operation 

MBLC Municipal government Community mobilisation 

MPD Municipal government Community mobilisation 

ZD Public sector Community mobilisation 

ZTRS Public sector Community mobilisation 

RC 
NGO Emergency rescue and 

mitigation 

CLPCIC Public sector Service operation 

WAGL Public sector Service operation 

TCYLC Voluntary organisation Logistics supply 

WCA CBO Service operation 

CF Charity Service operation 

Accordingly, nearly 77% of the urban flood recovery stakeholders (Figure 7.1) in 

Zhuji come from the municipal or sub-district government. Compared with other 

urban flood periods in Zhuji, there are more stakeholders from non-government 

bodies. These include four public sector actors, ZD, ZTRS, CLPCIC and WAGL, a 

non-government organisation (RC), a voluntary organisation (TCYLC), a 

community-based organisation (WCA) and a charity (Zhuji Charity Federation [CF]). 

According to the stakeholder roles during the recovery, these 35 stakeholders are also 

classified primarily into six groups: urban administration; comprehensive 

coordination; service operation; community mobilisation; emergency rescue and 

flood mitigation; and logistics supply. The members of the urban administration, 

logistics supply and community mobilisation stakeholder groups during urban flood 
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recovery are almost the same as those active during urban flood preparedness. The 

major differences come from the remaining three stakeholder groups. These are 

discussed below. 

 

Figure 7-1 Stakeholder groups for urban flood recovery in Zhuji 

Comprehensive coordination stakeholders 

As discussed in the Chapter 5, comprehensive coordination stakeholders have a role 

coordinating stakeholders during urban flood management. During the urban flood 

recovery period, MFPDRHO and CO were identified as the two unique members of 

this stakeholder group. EMO is no longer coordinating stakeholders after a flood.  

Service operation stakeholders 

Some 43% of stakeholders were classified as service operation stakeholders. 

Compared with the members of this stakeholder group in the other two flood periods, 

the major differences come from the MJB, MAO, MAB, MSB and CF.  

Emergency rescue and flood mitigation 

63% 
14% 

11% 

3% 
3% 3% 3% 

Municipal Government
Sub-district Government
Public-sector
NGO
Voluntary Organisation
CBO
Charity

6% 

14% 

43% 

17% 

9% 
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Comprehensive Coordination
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Service Operation

Logistic Supply

Emergency Rescue & Mitigation
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The major three emergency rescue and flood mitigation stakeholders in urban flood 

recovery are PHB, CAB and RC. 

7.4 Salience of stakeholder 

According to the ratings of the 13 key informants, stakeholders in urban flood 

recovery were divided into three salience types: Definitive, Discretionary and 

Dependent. Respondents declined to rate the salience of the remaining stakeholders: 

EMO, MB, MFMB, TB, the Municipal Food Supply Bureau (MFSB), MEB, ETB, 

DRB, PB, SIB, MPSB, FB, PAFD, MUMB and BPBC, citing no engagement with 

these stakeholders following a flood. Table 7.2 provides a summary of the 

combinations of power, legitimacy and urgency attributed to the various stakeholders 

and the subsequent stakeholder types that these combinations represent. 

Table 7-2 Salience analysis of urban flood recovery stakeholders 

Stakeholder Attitude Salience 

type 

Stakeholder Attitude Salience 

type 

CO PLU Definitive SIDO PLU Definitive 

JSGO PLU Definitive EPB LU Dependent 

TSGO PLU Definitive MJB L Discretionary 

HSGO PLU Definitive MAO L Discretionary 

MDC PLU Definitive SB LU Dependent 

CMMC PLU Definitive MSB PLU Definitive 

MFPDRHO PLU Definitive MAB PLU Definitive 

WCHB PLU Definitive MBLC PLU Definitive 

HCB PLU Definitive MPD PLU Definitive 

LRB PLU Definitive ZD LU Dependent 

PHB PLU Definitive ZTRS LU Dependent 

MFB PLU Definitive RC LU Dependent 

CAB PLU Definitive CLPCIC LU Dependent 

MTB PLU Definitive WAGL LU Dependent 

AB PLU Definitive TCYLC L Discretionary 

BIA PLU Definitive WCA LU Dependent 
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MTCB LU Dependent CF LU Dependent 

PSB PLU Definitive    

7.4.1 Reflection on stakeholder salience 

By drawing on the information represented in Tables 7.1 and 7.2, it is calculated that:  

• Beside the non-stakeholder group, urban flood recovery does not include the 

Dominant, Dormant, Dangerous or Demanding salience types. The remaining 

three are Definitive, Discretionary and Dependent salience types. 

• Excluding non-stakeholders, 63% of urban flood recovery stakeholders are 

the Definitive type, with all coming from the municipal or sub-district 

government. 

• Some 29% of the stakeholders were identified as Dependent stakeholders: 

MTCB, EPB, SB, ZD, ZTRS, RC, CLPCIC, WAGL, WCA and CF. 

• The remaining three stakeholders – MJB, MAB and TCYLC – are 

Discretionary stakeholders.  

A detailed discussion of these three stakeholder types is provided below. 

Definitive stakeholders (power, legitimacy, and urgency) 

Although 63% of urban flood recovery stakeholders were identified as being the 

Definitive type, this proportion is relatively small compared to the preparedness and 

emergency response stakeholders. On the other hand, all the Definitive-type 

stakeholders come from the municipal or sub-district government, this being in 

common with the groups from the other periods.  

Dependent stakeholders (legitimacy and urgency) 

The proportion of Dependent stakeholders in urban flood recovery is much higher 

than those during the preparedness and response periods. This indicates that some 

stakeholders are not given enough power following a flood. These stakeholders are: 

MTCB, EPB, SB, ZD, ZTRS, RC, CLPCIC, WAGL, WCA and CF.  
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Discretionary stakeholders (legitimacy) 

As a unique stakeholder group with low salience during urban flood recovery, the 

Discretionary stakeholder group comprises MJB, MAO and TCYLC. By only 

showing their legitimate claims during the urban flood recovery period, these 

stakeholders are normally considered to be ‘not important’. 

7.5 Urban flood recovery network analysis 

As introduced in the previous two chapters, social network analysis is a stakeholder 

analysis method which focuses on the relations between stakeholders. A set of key 

measurements is applied to untangle the complexity of the network, as has been 

discussed in Chapter 2 (Literature review). These measures are the density and 

average path distance of the network, the betweenness centrality of actors, and the 

strength, frequency and quality of information exchange during the relationships. 

Table 7.3 reiterates the definition for each measure.  

Table 7-3Network measures and their definitions 

Measure Description 
Density This measures how much activity there is in the network, as 

compared to how much there could be. The higher the density 
ratio of the network, the higher the level of cohesion within the 
network. 

Average path 
distance 

Average path distance provides an indication of how quickly 
information can be spread: how easy it is to access resources, 
engage in planning and programming activity, or make referrals. 

Centralisation A high network centralisation means there are only a few actors 
holding most ties linking the network together; thus, only these 
well-connected few need to be reached to access the entire 
network. 

Core-periphery This indicates the network position of an actor, either at the core 
or on the periphery. 

Betweenness 
centrality 

This describes the extent to which an actor lies on paths between 
other actors. An actor with higher betweenness centrality will 
link across disconnected segments of the network, and will have 
the most holistic view of the problem. They can also mobilise 
and diffuse information to the larger network. 

Interaction This indicates how often network members interact with each 
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frequency other. 
Information 
exchange quality 

This indicates the quality of information exchange between the 
network members 

7.5.1 The stakeholder network examined 

Network Maps 7.1 and 7.2 show the basic structure of the urban flood recovery 

networks in Zhuji. The coloured nodes represent the stakeholders, as indicated by the 

labels, while the colour of the nodes represents the stakeholder roles and the shape of 

the nodes indicates the traditional sectors, as referenced in Figure 7.1. The lines 

between the nodes indicate that those two stakeholders are linked and have interacted 

with each other during urban flood recovery. Although some of the stakeholders, 

especially the government departments, interact with each other on matters other 

than urban flood recovery, those interactions are outside the scope of this research 

and are therefore not included in this network maps. The network structures 

displayed on the basic maps are used to calculate the four network measures of 

density, centralisation, average path distance, and core-periphery, as discussed in 

Chapter 2. 

The average densities of the information exchange quality network and the 

interaction frequency network are both 0.177. This indicates that only 17.7% of the 

relationships are active during urban flood recovery, suggesting that the stakeholders 

appear not to be interacting with one another extensively. In other worlds, the 

stakeholders do not appear to have the same interests at heart. 

The average path distances between stakeholders for urban flood recovery networks 

are 2.059 and 1.978. These figures show that stakeholders, on average, must go 

through 2.059 and 1.978 other stakeholders to access or disseminate information. 

This is relatively positive number, indicating that information is travelling through 

the network with relative ease. This, in theory, increases the network’s ability or 

capacity to work together, should the level of commitment increase (Ansell, 2003; 

Olsson, 2009). 
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The centralisations of the networks are 49.8% and 46.7%. That is, compared with the 

other two period networks, the flood recovery network are decentralised. This 

indicates that reliance on only a few stakeholders is not the optimal structure for 

resilience and long-term problem solving. 

These three measures provide a useful starting point for gaining a sense of the 

stakeholder network. Next, the actors occupying the core and the periphery are 

assessed using the core-periphery, betweenness centrality and relationship-strength 

measures. 

 

Network Map 7-1 Stakeholder information exchange quality for urban flood recovery 
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Network Map 7-2 Stakeholder interaction frequency for urban flood recovery 

Core or periphery 

As introduced in the Chapter 2, the core-periphery model is used to analyse the 

network positions of the stakeholders. It determines which stakeholders are part of a 

densely connected core and which are part of a sparsely connected periphery. Core 

stakeholders are also reasonably well connected to peripheral nodes, but the latter are 

not well connected to the core or to each other (Rombeach, 2014). 

Table 7.4 presents the results of the core-periphery analysis for the urban flood 

recovery networks. 

Table 7-4 Core-periphery analysis of the urban flood recovery networks 

Information exchange quality Interaction frequency 
Core Periphery Core Periphery 
CO JSGO TSGO 
HSGO MDC 
CMMC 
MFPDRHO 
WCHB PHB 
MFB MTB ZD 
ZTRS CLPCIC 

HCB LRB CAB 
AB BIA MTCB 
PSB SIDO EPB 
MJB MAO SB 
MSB MAB MBLC 
MPD RC WAGL 
TCYLC WCA CF 

CO JSGO TSGO 
HSGO CMMC 
MFPDRHO MFB 
CAB MTB MPD 
ZD ZTRS 

MDC WCHB 
HCB LRB PHB 
AB BIA MTCB 
PSB SIDO EPB 
MJB MAO SB 
MSB MAB MBLC 
RC CLPCIC 
WAGL TCYLC 
WCA CF 
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Betweenness centrality 

According to the previous two data analysis chapters, betweenness centrality shows 

how well linked an actor is within the network. The stakeholder which has the largest 

betweenness centrality during urban flood recovery is the MFPDRHO (see Network 

Maps 7.3 and 7.4). This highlights the importance of MFPDRHO for related 

stakeholder coordination activities during an urban flood recovery.  

On the other hand, several stakeholders have a medium level of betweenness 

centrality. These include stakeholders like CO, TSGO, HSGO, JSGO etc. The 

research indicates that these are active stakeholders who clearly hold an interest 

during urban flood recovery in Zhuji. These stakeholders are proactively, rather than 

reactively, engaged with other stakeholders to gather and share information during an 

urban flood recovery period. 

Stakeholders with a low level of betweenness centrality are SIDO, EPB, MJB, MAO, 

SB, MAB and MBLC (see Table 7.5). Although these stakeholders appear to have 

interests in certain issues around urban flood recovery in Zhuji, they are less active in 

engaging with other stakeholders to gather information or be part of the 

decision-making process. 
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Network Map 7-3 Information exchange network for urban flood recovery, showing 
network centrality in node size 

 

Network Map 7-4 Stakeholder interaction network for urban flood recovery, showing 
network centrality in node size 
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Relationship strength 

In common with the process followed in the previous two flood period analyses, 

there are three different strengths of relationships (strong, medium and weak). The 

black lines represent strong relationships, with high efficiency, usefulness and trust. 

Green links mean a medium level of relationship, whereas grey indicates a weak link. 

Weak links are often caused by either antagonistic relations with low levels of trust, 

or relations that are perceived to be not efficient or useful. In this case, only a handful 

of relations are weak in the networks and the majority are grouped around the 

MFPDRHO (as shown in Network Maps 7.5 and 7.6). This can be easily explained 

by the composition of the MFPDRHs. As introduced in the Chapter 4 (Case context), 

MFPDRHs only includes 31 members, while some key informants indicated the 

stakeholders that MFPDRHs actually involved during urban flood recovery would be 

fewer than these 31 members (Interviews, 7 July 2015; 27 July 2015; 29 July 2015). 

The patterns of connection displayed in the network maps show where certain 

stakeholders might want to increase their level of engagement with each other, in 

addition to which stakeholders have good relations and therefore have the potential 

to engage in quality coordination and collaboration. The analysis shows which 

stakeholders are important during urban flood recovery, as they hold key positions in 

the stakeholder engagement networks, and should be considered vital to be included 

in decision-making processes. Likewise, the analysis shows stakeholders that are less 

connected or have limited resources. This indicates where engagement strategies 

could be better focused to increase the position of these stakeholders in the network 

to have better access to information sharing. 
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Network Map 7-5 Information exchange network during urban flood recovery, showing 
weak ties 

 

Network Map 7-6 Stakeholder interaction network during urban flood recovery, 
showing weak ties 
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7.5.2 Integrated discussion of the components and issues 

Network Maps 7.7 and 7.8 integrate the two stakeholder analysis methods into one 

single overview. The maps show the core and periphery stakeholders in colour, 

salience in shape, betweenness centrality in the size of the nodes, as well as 

relationship strength in the colour of the lines (Figure 7.2). 

 

Figure7-2 Legend for the network maps as used in this chapter, showing salience 
attitudes 

 

Network Map 7-7 Information exchange network during urban flood recovery, showing 
stakeholder salience attitudes 
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Network Map 7-8 Stakeholder interaction network during urban flood recovery, 
showing stakeholder salience attitudes 

Integration of salience model and stakeholder network analysis 

As presented in Network Maps 7.7 and 7.8, there are few correlations between 

stakeholder salience types and their positions in the network. Besides the ZTRS, ZD 

and CLPCIC, which belong to the Dependent salience type, all the other core 

stakeholders are Definitive-type stakeholders. During urban flood management, 

Definitive stakeholders were identified as having both power and legitimacy claims, 

and conveying the urgency of their claims. Thus, these stakeholders are considered to 

be the most important ones in the networks. Other Definitive stakeholders which are 

located at the periphery of the urban flood recovery networks are: AB, LRB, MSB, 

MAB, SIDO, PHB, PSB, MDC, WCHB, BIA, HCB and MBLC. It is important that 

these stakeholders enhance their engagement approaches to allow for more effective 

participation during urban flood recovery. 

On the other hand, there is no significant correlation between stakeholder salience 

and betweenness centrality. Although the Definitive stakeholder MFPDRHO has the 

highest betweenness centrality, other stakeholders’ salience attitudes have no 

apparent relationship with their betweenness centrality. 
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Nonetheless, with the combined knowledge of these two methods, engagement 

between the stakeholders can be developed to become more effective.  

7.6 Conclusion 

Table 7.5 sets out a final overview of the stakeholders identified during an urban 

flood recovery period in Zhuji. The main metrics are displayed in this table, these 

being salience, core-periphery, and betweenness centrality. The other aspects of the 

network measures, based on the relationships, cannot be captured in a table such as 

this and are therefore omitted. This is another indication of how multifaceted and 

complicated the data involved is. There is no relationship between either one of the 

main metrics. This provides evidence that the context and environment relating to the 

urban flood recovery stakeholder arena is indeed complex and multifaceted.  

After reading this data analysis, one cannot look at the data and pick ‘the most 

important’ stakeholder nor ‘the least important’ stakeholder. In fact, the data is so 

complex that it defies categorisation. This implies that stakeholder engagement 

within complex and dynamic environments, such as urban flood management, 

requires a more contingent and indeed specialised approach, based on each 

stakeholder separately.  

The integrated network maps are for that reason a source of reference that can be 

used in drafting engagement policies. 
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Table 7-5 Final overview of urban flood recovery stakeholders in Zhuji 

Stakeholder Sector 

represented 

Role Salience 

attitudes 

Core-periphery 

(information exchange) 

Core-periphery 

(interaction frequency) 

Betweenness centrality 

(information exchange) 

Betweenness centrality 

(interaction frequency) 

CO 
Municipal 

government 

Comprehensive 

coordination 
Definitive 

Core Core 43.499 165.979 

JSGO 
Sub-district 

government 

Urban administration 
Definitive 

Core Core 24.001 81.235 

TSGO 
Sub-district 

government 

Urban administration 
Definitive 

Core Core 62.500 23.517 

HSGO 
Sub-district 

government 

Urban administration 
Definitive 

Core Core 41.033 37.851 

MDC 
Sub-district 

government 

Urban administration 
Definitive 

Core Periphery 18.074 4.468 

CMMC 
Sub-district 

government 

Urban administration 
Definitive 

Core Core 60.781 12.986 

MFPDRHO 
Municipal 

government 

Comprehensive 

coordination 
Definitive 

Core Core 460.455 523.378 

WCHB 
Municipal 

government 

Service operation 
Definitive 

Core Periphery 73.740 14.892 

HCB 
Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 12.273 3.483 

LRB 
Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 4.986 0.617 

PHB 
Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Core Periphery 39.065 2.783 

MFB 
Municipal 

government 

Logistics supply 
Definitive 

Core Core 15.335 22.510 

CAB 
Municipal 

government 

Emergency rescue and 

mitigation 
Definitive 

Periphery Core 16.362 15.574 
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MTB 
Municipal 

government 

Service operation 
Definitive 

Core Core 25.382 11.369 

AB 
Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 4.048 0.200 

BIA 
Municipal 

government 

Logistics supply 
Definitive 

Periphery Periphery 33.739 7.505 

MTCB 
Municipal 

government 

Logistics supply 
Dependent 

Periphery Periphery 1.036 7.150 

PSB 
Municipal 

government 

Logistics supply 
Definitive 

Periphery Periphery 8.732 0.292 

SIDO 
Municipal 

government 

Logistics supply 
Definitive 

Periphery Periphery 0.000 0.000 

EPB 
Municipal 

government 

Service operation 
Dependent 

Periphery Periphery 25.751 0.000 

MJB 
Municipal 

government 

Service operation 
Discretionary 

Periphery Periphery 0.000 0.000 

MAO 
Municipal 

government 

Service operation 
Discretionary 

Periphery Periphery 0.000 0.000 

SB 
Municipal 

government 

Service operation 
Dependent 

Periphery Periphery 0.000 3.200 

MSB 
Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 15.699 0.167 

MAB 
Municipal 

government 

Service operation 
Definitive 

Periphery Periphery 1.110 0.000 

MBLC 
Municipal 

government 

Community 

mobilisation 
Definitive 

Periphery Periphery 0.000 0.000 

MPD 
Municipal 

government 

Community 

mobilisation 
Definitive 

Periphery Core 3.048 12.692 

ZD 
Public sector Community 

mobilisation 
Dependent 

Core Core 26.985 13.826 



188 

 

ZTRS 
Public sector Community 

mobilisation 
Dependent 

Core Core 43.751 34.291 

RC 
NGO Emergency rescue and 

mitigation 
Dependent 

Periphery Periphery 6.853 18.822 

CLPCIC Public sector Service operation Dependent Core Periphery 53.179 37.619 

WAGL Public sector Service operation Dependent Periphery Periphery 7.549 5.994 

TCYLC 
Voluntary 

organisation 

Logistics supply 
Discretionary 

Periphery Periphery 3.981 2.000 

WCA CBO Service operation Dependent Periphery Periphery 14.889 8.201 

CF 
Municipal 

government 

Service operation 
Dependent 

Periphery Periphery 6.164 24.401 
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8. Cross-period analysis 

The previous three chapters have presented in detail the outcomes of the application 

of the two different stakeholder analysis methods to the three urban flooding periods. 

An evaluation regarding how the three periods compare to each other and whether 

the findings can be generalised is dealt within the following sections. This is an 

important step in validation of the two stakeholder analysis methods, as it confirms 

the consistency and flexibility of the measures, thereby making them suitable for 

application in different periods of urban flood management. Furthermore, both urban 

flood management and water resource management have highlighted the importance 

of effective stakeholder engagement, indicating this to be crucial to their success. 

Thus, it is important for the stakeholders, which include government institutions, 

public and private sector actors, NGOs, CBOs and voluntary organisations, to 

develop the quality of their relationships and enhance their stakeholder engagement 

activities during urban flood management. 

This chapter is divided into four sections. The first section focuses on stakeholder 

identification across the three urban flood periods. The second section discusses the 

stakeholders’ salience attitudes based on the key variables power, legitimacy and 

urgency during the different flood periods, while the third section specifically looks 

at relationships between the key stakeholders. The final part of this chapter integrates 

these two stakeholder analysis methods, and indicates potential relationships between 

them.  

The next section explains stakeholder identification across the three different urban 

flood periods. 

8.1 Stakeholder identification across the flood periods 

According to the literature review (Chapter 2) and 13 key informant interviews, there 

were 50 stakeholders identified under the urban flood management in Zhuji. 

However, some of these stakeholders may not actually be involved in urban flood 

management during a certain period. Based on the stakeholder salience analysis, 

these stakeholders were identified as: 31 for urban flood preparedness, 40 for 
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emergency response, and 35 for urban flood recovery. Although the Zhuji Water 

Conservancy Bureau (2013) describes the functions of the Safety Inspection Bureau 

(SIB) and the Zhuji Branch of the People’s Bank of China (BPBC) during urban 

flood management in Zhuji, none of the 13 key informants mentioned their 

importance during urban flooding. Thus, these two stakeholders were perceived to be 

non-stakeholders during urban flood management in Zhuji. Table 8.1 presents the 

stakeholders associated with each urban flood period. 

 

Figure 8-1 Stakeholder groups during the urban flood management in Zhuji 

As represented in the Figure 8.1, not quite 18% of the urban flood management 

stakeholders came from a non-government body. This indicates that there is little 

non-government input into the urban flood management in Zhuji. As the deputy 

director of WCHB highlighted (Interview, 23 June 2015), this is one of the major 

challenges for stakeholder engagement in China. Traditional government-based flood 

management in China is the cause of the limited contributions from non-government 

stakeholders. The director of MFCDRHO explained this as:  

“the government did more, the local community did less” (Interview, 29 July 2015) 
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Meanwhile, nearly half the stakeholders (46%) provided a variety of urban flood 

services. These included urban planning, water-resource management, land-use 

management, traffic management and environment protection etc. This provides 

evidence that the context and environment relating to the urban flood management 

stakeholder arena is indeed complex and multifaceted. 

Table 8-1 Stakeholder identification across the three urban flood periods 

Stakeholder Sector 
represented  

Focus of 
stakeholder 

Flood 
preparedness 

Flood 
response 

Flood 
recovery 

CO Municipal 
government 

Comprehensive 
coordination 

   

JSGO Sub-district 
government 

Urban 
administration 

   

TSGO Sub-district 
government 

Urban 
administration 

   

HSGO Sub-district 
government 

Urban 
administration 

   

MDC Sub-district 
government 

Urban 
administration 

   

CMMC Sub-district 
government 

Urban 
administration 

   

MFPDRHO Municipal 
government 

Comprehensive 
coordination 

   

EMO Municipal 
government 

Comprehensive 
coordination 

   

WCHB Municipal 
government 

Service operation    

HCB Municipal 
government 

Service operation    

LRB Municipal 
government 

Service operation    

MB Municipal 
government 

Service operation    

PHB Municipal 
government 

Emergency rescue 
and mitigation 

   

MFB Municipal 
government 

Logistics supply    

CAB Municipal 
government 

Emergency rescue 
and mitigation 

   

MTB Municipal 
government 

Service operation    

AB Municipal 
government 

Service operation    

BIA Municipal 
government 

Logistics supply    

MFMB Municipal 
government 

Service operation    

MTCB Municipal 
government 

Logistics supply    

PSB Municipal 
government 

Logistics supply    

SIDO Municipal Logistics supply    
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government 
EPB Municipal 

government 
Service operation    

TB Municipal 
government 

Service operation    

MFSB Municipal 
government 

Logistics supply    

MEB Municipal 
government 

Service operation    

MJB Municipal 
government 

Service operation    

MAO Municipal 
government 

Service operation    

ETB Municipal 
government 

Service operation    

DRB Municipal 
government 

Service operation    

PB Municipal 
government 

Service operation    

SIB Municipal 
government 

Service operation    

SB Municipal 
government 

Service operation    

MSB Municipal 
government 

Service operation    

MAB Municipal 
government 

Service operation    

MPSB Municipal 
government 

Emergency rescue 
and mitigation 

   

FB Municipal 
government 

Emergency rescue 
and mitigation 

   

PAFD Municipal 
government 

Emergency rescue 
and mitigation 

   

MUMB Municipal 
government 

Service operation    

MBLC Municipal 
government 

Community 
mobilisation 

   

MPD Municipal 
government 

Community 
mobilisation 

   

ZD Public sector Community 
mobilisation 

   

ZTRS Public sector Community 
mobilisation 

   

RC NGO Emergency rescue 
and mitigation 

   

BPBC Public sector Logistics supply    
CLPCIC Public sector Logistics supply    
WAGL Public sector Service operation    
TCYLC Voluntary 

Organisation 
Logistics supply    

WCA CBO Service operation    
CF Charity Service operation    
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8.2 Stakeholder salience across the periods 

The first stakeholder analysis method applied was stakeholder salience. Several 

authors, such as Freeman (2008), Friedman (2009) and Andriof and Waddock (2002), 

have demonstrated that identifying stakeholders’ salience is important with respect to 

defining how to engage with stakeholders. As introduced in the Chapter 2 (Literature 

review), the salience of stakeholders is derived from a combination of power, 

legitimacy and urgency. By analysing the salience attributes, stakeholders can be 

classified into eight types: Definitive, Dominant, Dormant, Discretionary, Dependent, 

Dangerous, Demanding and non-stakeholder. Across the three study periods, besides 

the non-stakeholder types, the urban flood management stakeholders in Zhuji could 

be divided into five salience types: Definitive (PLU), Dominant (PL), Dormant (P), 

Discretionary (L) and Dependent (LU). The remaining two stakeholder salience 

types – Dangerous and Demanding – were found to be absent during urban flood 

management in Zhuji.  

This section compares the salience classifications of stakeholders across the urban 

flooding periods, and assesses whether the outcomes reflect the urban flood 

management context identified in the literature and desktop analysis. 

Focusing on the salience classification, Figure 8.2 presents the distribution of 

stakeholder salience types for each urban flood period. As indicated by the thick red 

border in Figure 8.2, the Definitive, Discretionary and Dependent stakeholder types 

were common to all three urban flood periods. The Definitive-type stakeholders were 

strongly represented within all the three flooding periods (52% for flood 

preparedness, 75% for flood response and 63% for flood recovery). The Dormant 

stakeholder type only existed during urban flood preparedness, while the Dominant 

stakeholder type was identified as being absent during flood recovery. This indicates 

that stakeholder participation during urban flood management, especially during 

flood response and recovery in Zhuji, mainly depends on the stakeholders’ legitimate 

claims. Furthermore, there are more Dependent-type stakeholders during flood 

recovery than the other two flooding periods. This means there are more stakeholders 

who achieve their objectives by leveraging the power of other stakeholders during 

urban flood recovery. For example, some of the key informants (Interviews, 17 July 



 

194 

 

2015 a and b; 27 July 2015) mentioned that throughout the past decade, the Water 

Conservancy Association (WCA) has been more like an agency of the Water 

Conservancy and Hydropower Bureau (WCHB) than an independent organisation.  

 

Figure 8-2 Distribution of stakeholder salience types identified for each urban flood 
period 

Across the three urban flood management periods, some stakeholders were 

represented in all the periods, while some stakeholders were unique to a particular 

period. The main group of stakeholders identified across all the urban flood periods 

were the municipal government departments. The groups of stakeholders with a high 

similarity across the flood periods were the comprehensive coordination and urban 

administration stakeholders, with nearly all of these identified as Definitive across 

the three urban flood periods. One irregularity in this was observed with the 

Emergency Management Office (EMO) in the context of urban flood recovery. All 13 

key informants perceived EMO to be a non-stakeholder during urban flood recovery. 

This is understandable, since MFCDRHs leads the whole urban flood management 

process in Zhuji, and most urban flood recovery works are actually carried out by 

MFCDRHO.  

The list of stakeholders is grouped in Table 8.2 to indicate the salience for each of the 

stakeholders during the three urban flood periods. Besides the urban administration 
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and comprehensive coordination groups, the salience classifications of the other four 

types of stakeholders are variable across the three urban flood periods. The major 

differences come from service operation, logistics supply, emergency rescue and 

flood mitigation, and community mobilisation, which are highlighted in Table 8.2.  

Table 8-2 Cross-period stakeholder salience distribution 

Focus of stakeholder Stakeholder Flood 
preparedness 

Flood 
response 

Flood 
recovery 

Urban administration JSGO Definitive Definitive Definitive 
TSGO Definitive Definitive Definitive 
HSGO Definitive Definitive Definitive 
MDC Definitive Definitive Definitive 
CMMC Definitive Definitive Definitive 

Service operation 
 

WCHB Definitive Definitive Definitive 
HCB Definitive Definitive Definitive 
LRB Definitive Definitive Definitive 
MB Definitive Definitive   
MTB Definitive Definitive Definitive 
AB   Definitive Definitive 
MFMB   Dominant   
EPB Discretionary Definitive Dependent 
TB  Definitive   
MEB Dependent Definitive   
MJB     Discretionary 
MAO     Discretionary 
ETB Dominant Definitive   
DRB Dominant Discretionary   
PB Dominant     
SIB       
SB   Definitive Dependent 
MSB     Definitive 
MAB     Definitive 
MUMB Dormant Definitive   
WAGL Dominant Dependent Dependent 
WCA Dependent Dependent Dependent 
CF     Dependent 

Logistics supply 
 

MFB Dominant Dominant Definitive 
BIA Dormant Definitive Definitive 
MTCB Definitive Definitive Dependent 
PSB Definitive Definitive Definitive 
SIDO Definitive Definitive Definitive 
MFSB   Discretionary   
BPBC       
CLPCIC Discretionary   Dependent 
TCYLC   Discretionary Discretionary 

Emergency rescue and 
mitigation 
 

PHB   Definitive Definitive 
CAB   Definitive Definitive 
MPSB   Definitive   
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FB   Definitive   
PAFD   Definitive   
RC   Discretionary Dependent 

Comprehensive 
coordination 
 

CO Definitive Definitive Definitive 
MFPDRHO Definitive Definitive Definitive 
EMO Definitive Definitive   

Community mobilisation 
 

MBLC Dormant   Definitive 
MPD Discretionary Definitive Definitive 
ZD Discretionary Dependent Dependent 
ZTRS Discretionary Dependent Dependent 

As the largest stakeholder group during urban flood management, service operation 

stakeholders provide the various types of flood control and prevention services. 

Hence, the service operation stakeholders can be regarded as the most complex 

stakeholders, and a variable salience distribution for them during urban flooding is to 

be expected. Among them, only WCHB, HCB, LRB, MTB and WCA were identified 

as keeping the same salience attitudes across the three urban flood management 

periods. Besides WCA, all the other 13 stakeholders were identified as being 

Definitive stakeholders across the whole urban flood period. This indicates that these 

stakeholders are the most important ones during urban flood management, since they 

are identified as Definitive ones in each of the urban flood periods. In contrast, WCA 

was classified as a Dependent stakeholder in each of the three urban flood periods. 

Most of the key informants perceived it as being less powerful than the other 

stakeholders during urban flood management. This might be because of its 

non-government background within a highly government-based urban flood 

management environment. Furthermore, some of the key informants (Interviews, 27 

July 2015; 29 July 2015) mentioned that WCA has been more like an agency of 

WCHB than an independent organisation in recent years; this might also weaken its 

power and influence. On the other hand, it was observed in the period studies (Table 

8.2) that the salience classifications for the other 18 service operation stakeholders 

were quite different, with all five salience classifications observed across the board. 

These differences were to be expected, as the specific context of each flooding period 

heavily influences the outcomes.  

Among the nine logistics supply stakeholders, the Power Supply Bureau (PSB) and 

the Service Industry Development Office (SIDO) were unique in being consistently 

classified as ‘Definitive’ stakeholders during flooding. This clearly indicates that 
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PSB and SIDO are the most important logistics supply stakeholders for urban flood 

management in Zhuji. This also means that materials and electricity supply are the 

two most important resources during urban flooding in Zhuji. 

Emergency rescue and flood mitigation stakeholders were only identified as 

stakeholders during and immediately after the flooding. As represented in the Table 

8.2, most of these were classified as ‘Definitive’ stakeholders. The unique exception 

was the Red Cross (RC). This is understandable given its non-government 

background. Most of the key informants demonstrated (Interviews, 13 July 2015 a, b 

and c; 17 July 2015 a and b; 27 July 2015) RC’s low influence during urban flood 

management in Zhuji.  

Community mobilisation stakeholders include the municipal media and public 

consultation departments, and the mass media. Based on Table 8.2, it is obvious that 

the two municipal government departments (MBLC and MPD) are more powerful 

than the two mass media (ZD and ZTRS) organisations. Among them, it seems that 

MPD leads community mobilisation works during urban flood management in Zhuji. 

This can also be proved by the key informant interviews (Interview, 13 July 2015).  

Overall, the salience analysis has delivered reliable outcomes for the municipal 

stakeholders when compared across the three urban flooding periods. The 

methodology applied to perform the salience analysis has not undergone major 

changes compared to the original methodology proposed by Mitchell et al. (1997). 

The main difference in application within this research has been the differentiation of 

salience per flooding periods, following the argument that a stakeholder might have 

different salience based on its interests in each different urban flooding period. The 

reason for this was based on the fact that salience is composed of power, legitimacy 

and urgency. The application of the salience analysis to the three flooding periods 

shows that salience can indeed be different for different issues in different flooding 

periods, all of which demonstrates the validity of the original argument. This 

outcome shows that assuming a ‘single level’ of salience for a stakeholder might be 

an unwarranted assumption. It is therefore important to assess salience over the three 

urban flooding periods. A more detailed assessment then provides greater confidence 
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in the outcomes for those stakeholders that are more context specific in nature, as 

will be discussed next. 

The classification based on salience across all urban flooding periods is different 

with the distinction of traditional stakeholder groups (municipal and sub-district 

government departments, NGOs, CBOs, voluntary organisations, public and private 

sector actors) compared to the focus of the stakeholders (comprehensive coordination, 

urban administration, service operation, emergency rescue and flood mitigation, and 

community mobilisation). There are three main aspects to the stakeholder salience, 

perceived to be power, legitimacy and urgency. None of these has any significant 

distribution in a certain classification within the traditional stakeholder groups or 

within the focus of the stakeholders. Thus, the salience classification has been 

demonstrated to be a reliable method: since it considers individual stakeholders, it 

allows for sufficient flexibility to classify context-specific stakeholders. It allows the 

analyst to differentiate a stakeholder not only by their perceived power, but also 

according to the legitimacy and urgency the stakeholder holds for each of the issues. 

This allows for more specific stakeholder engagement, where stakeholders are only 

involved in matters that are important to them. Salience methods also strengthen the 

traditional stakeholder grouping that is often applied: clustering stakeholders by 

perceived power and interest. 

8.3 Network analysis across the periods 

The application of network analysis to the three urban flood periods has shown that 

creating network maps leads to an examination of the stakeholder network that is 

different to the salience approach. Network analysis is used because it can extract 

core and periphery stakeholders, and by quantitatively visualising relations between 

stakeholders, network measures – such as density, average path distance and degree 

centralisation – provide information on the effectiveness of the entirety of relations 

between the stakeholders. Table 8.3 compares the results of these measures during 

urban flooding. 
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Table 8-3 Results of the network analysis measures during urban flooding 

 

As represented in Table 8.3, the average densities of both the information exchange 

quality and interaction frequency networks are relatively lower than expected. This is 

especially during the urban flood response period, where more stakeholders are 

involved, but with less active relationships. On the other hand, the average path 

distance of these two types of networks show relatively positive numbers, which 

demonstrates that information can travel through the network with relative ease. 

These two network measures indicate that although information exchange and 

stakeholder interaction are relatively easy during urban flooding, the number of 

active stakeholders is limited. This is especially during urban flood recovery, when 

only 17.7% of relationships were active. 

Furthermore, the high degree of centralisation of the urban flood preparedness and 

response networks illustrates the highly centralised network environments that exist 

during these two urban flooding periods. One exception is the centralisation (49.8% 

and 46.7%) during flood recovery. This means the urban flood recovery network is 

more decentralised than the other two period networks, which indicates that a 

reliance on only a few stakeholders is not the optimal structure for resilience and 

long-term problem solving. 

As discussed in the previous three chapters, the core-periphery model analyses the 

network position of the stakeholder, by determining which stakeholders are part of a 

densely connected core and which are part of a sparsely connected periphery. Core 

 Type of network Preparedness Response Recovery 
Density Information exchange 0.237 0.203 0.177 

Interaction frequency 0.232 0.210 0.177 
Average path 
distance 

Information exchange 1.86 1.928 2.059 
Interaction frequency 1.828 1.847 1.978 

Degree 
centralisation 

Information exchange 74.5% 75.8% 0.498 
Interaction frequency 64.3% 69.6% 0.467 
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stakeholders are also reasonably well connected to peripheral nodes, but the latter are 

not well connected to the core or to each other (Rombeach, 2014). Combining both 

the information exchange quality network and interaction frequency network, Table 

8.4 presents the core and periphery stakeholders during the three urban flood periods. 

Table 8-4 Core and periphery stakeholders during the three urban flood periods 

 Network position 
Core Periphery 

Urban flood 
preparedness 

CO JSGO TSGO HSGO 
MFPDRHO EMO WCHB HCB 
LRB MB BIA, MPD ZD 

MDC CMMC MFB MTB MTCB 
PSB SIDO EPB MEB ETB DRB 
PB MUMB MBLC ZTRS CLPCIC 
WAGL WCA 

Urban flood 
response 

CO JSGO TSGO HSGO 
MFPDRHO EMO WCHB MB 
MFB CAB BIA MEB FB MPD 
ZTRS HCB LRB MTB MTCB 

MDC CMMC PHB AB MFMB 
PSB SIDO EPB TB MFSB ETB 
DRB SB MPSB PAFD MUMB ZD 
RC WAGL TCYLC WCA 

Urban flood 
recovery 

CO JSGO TSGO HSGO MDC 
CMMC MFPDRHO WCHB PHB 
MFB MTB ZD ZTRS CLPCIC 
CAB MPD 

HCB LRB AB BIA MTCB PSB 
SIDO EPB MJB MAO SB MSB 
MAB MBLC RC WAGL TCYLC 
WCA CF 

The core stakeholders which are common to the three flooding periods are CO, 

JSGO, TSGO, HSGO, MFPDRHO, WCHB and MPD, which are highlighted in 

Table 8.4. This indicates that these seven stakeholders are the actual key stakeholders 

within the whole urban flood management process in Zhuji. Besides them, there are 

few stakeholders that are uniquely important within each of the urban flooding 

periods. Overall, the proportions of the core stakeholders are 42% for the 

preparedness stakeholders, 47.5% for the response stakeholders and 45.7% for the 

recovery stakeholders. This indicates that nearly half the stakeholders during each 

period are isolated from the urban flood management in Zhuji. Thus, it is important 

for these core stakeholders to reconsider their stakeholder engagement methods to 

make sure they are linking with other stakeholders during urban flood management. 

To confirm this fact, the betweenness centrality of these stakeholders was also 

measured. Betweenness centrality aims to measure how well linked a stakeholder is 

within the network. Among the urban flood management stakeholders in Zhuji, 

MFPDRHO was unique in that it had a significantly high betweenness centrality 
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within each of the three urban flood management periods. This is not surprising 

given its stakeholder coordination and decision-making roles during urban flood 

management in Zhuji. On the other hand, although stakeholders like the City Office 

(CO), the Meteorology Bureau (MB) and EMO also had relatively high betweenness 

centrality during certain flood management periods, most of the other stakeholders 

demonstrated low betweenness centralities. The detailed results are shown in Tables 

5.6, 6.6 and 7.6. 

Finally, the network analysis method also uncovers the many relations that exist 

between the stakeholders, and shows on what level stakeholders interact and how 

well the relationship is perceived. This analysis has shown a significant positive 

correlation between three interaction variables: 1) how well the relationship is 

regarded; 2) the frequency with which stakeholders interact; and 3) the quality of 

information exchange between stakeholders. These three variables are all positively 

correlated to each other. With the current level of information, however, it cannot be 

determined whether there is a causal relationship between the variables. From the 

evidence, it is assumed that stronger relations are likely to be facilitated by frequent 

and high-quality information exchanges in relation to problem solving and planning. 

8.4 Integration of the stakeholder analysis 

The previous three sections have compared the individual components across the 

flooding periods so as to establish confidence in the analysis. In order to demonstrate 

the full strength of the analysis as a methodology to examine stakeholders within the 

context, a period study of urban flood preparedness is selected. To be specific, the 

analysis will investigate the relationships between four stakeholders: the Municipal 

Flood Control and Drought Relief Headquarters Office (MFPDRHO), the Water 

Conservancy and Hydropower Bureau (WCHB), the Water Conservancy Association 

(WCA) and the Zhuji Television and Radio Station (ZTRS). Network Maps 8.1, 8.2 

and 8.3 represent the triangular relationship between these four stakeholders, while 

Tables 8.5, 8.6 and 8.7 represent the outcomes on all the components in each of the 

three urban flooding periods. All figures have been reduced to show only the 

information relevant for these four stakeholders. For full information on the whole 

network, refer to Chapter 5.  
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Table 8-5 General stakeholder classification and salience attitudes for MFPDRHO, 
WCHB, ZTRS and WCA 

 Sector 
represented 

Role Salience attitudes 
Preparednes
s 

Response Recovery 

MFPDRH
O 

Municipal 
government 

Comprehensiv
e coordination  

Definitive Definitive Definitive 

WCHB Municipal 
government 

Service 
operation  

Definitive Definitive Definitive 

ZTRS Public sector Community 
mobilisation  

Discretionary Dependen
t 

Dependen
t 

WCA Community-base
d organisation 

Service 
operation  

Dependent Dependen
t 

Dependen
t 

 

Table 8-6 Identification of core and periphery stakeholders of MFPDRHO, WCHB, 
ZTRS and WCA 

 Preparedness Response Recovery 
IE IF IE IF IE IF 

MFPDRHO Core Core Core Core Core Core 
WCHB Core Core Core Core Core Periphery 
ZTRS Periphery Periphery Core Core Core Core 

WCA Periphery Periphery Periphery Periphery Periphery Periphery 
IE + IF? – info exchange & info frequency 

 

Table 8-7 Betweenness centrality of MFPDRHO, WCHB, ZTRS and WCA 

 Preparedness Response Recovery 
IE IF IE IF IE IF 

MFPDRHO 222.106 474.350 482.943 794.409 460.455 523.378 
WCHB 71.498 21.774 52.767 37.683 73.740 14.892 
ZTRS 5.717 7.769 45.980 19.141 43.751 34.291 
WCA 11.985 13.367 12.948 11.421 14.889 8.201 
IE + IF? – info exchange & info frequency 
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Network Map 8-1 Filtered preparedness networks for MFPDRHO, WCHB, WCA 
and ZTRS (left for information exchange, right for interaction frequency) 

Network Map 8-2 Filtered response networks for MFPDRHO, WCHB, WCA and 
ZTRS (left for information exchange, right for interaction frequency) 

Network Map 8-3 Filtered recovery networks for MFPDRHO, WCHB, WCA and ZTRS 
(left for information exchange, right for interaction frequency 
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First, it is immediately visible that the relationship between these four stakeholders 

during the three urban flood periods is similar. It is also obvious that the relationship 

between WCA and ZTRS is sub-optimal, while the relationships between WCHB, 

MFPDRHO and WCA are excellent. The black lines indicate that there is either 

frequent interaction or high information exchange quality. The green lines between 

WCA and MFPDRHO, and ZTRS and MFPDRHO indicate that the information 

exchange quality is medium level, while the grey line between ZTRS and WCA 

shows that there is only infrequent interaction. 

From the background research, it was found that MFPDRHO and WCHB are the two 

major urban flood management stakeholders in Zhuji. While WCHB is responsible 

for municipal water resource management, MFPDRHO is more like an agency of 

WCHB, especially in terms of flood management. Furthermore, as the key 

informants identified, the community-based organisation WCA is also perceived to 

be an agency of WCHB. Thus, it is understandable that the relationships among these 

three stakeholders are better than those with ZTRS.  

As the routine office of the MFPDRHs, MFPDRHO is perceived to be a Definitive 

stakeholder across all urban flood periods. At the same time, it was also identified as 

being a core stakeholder, with significant betweenness centrality across the urban 

flood management process. This indicates that this stakeholder is not only well 

linked, but also the most important stakeholder for urban flood management in Zhuji. 

On the other hand, although MFPDRHs is a municipal headquarters, MFPDRHO is 

actually located in WCHB. Thus, most of the direct links among the MFPDRHO, 

ZTRS and WCA were identified as being of medium strength. It seems that some of 

the interactions between MFPDRHO and ZTRS, and MFPDRHO and WCA should 

go through WCHB, which highlights the importance of WCHB. 

WCHB was another Definitive stakeholder during the whole urban flood 

management process in Zhuji. As indicated in Network Maps 8.1, 8.2 and 8.3, almost 

all the links between WCHB and the other three stakeholders were perceived to be 

strong ones. This can be explained by its critical role during the decision-making 

process. As the Municipal Flood Control Plan explains, WCHB is the major water 
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resource management stakeholder at the municipal level, and is responsible for the 

daily work of MFPDRHs. Besides MFPDRHO, WCHB is in a core position within 

most of the network maps, and had a relatively higher betweenness centrality when 

compared to the other two stakeholders. This result also shows that WCHB has a 

coordination role within this four-stakeholder network. 

Major problems come from ZTRS and WCA, with both perceived to be interested in 

urban flood preparedness, but not seeming to have sufficient power to influence the 

decision-making processes. Both are non-government bodies. Between these two 

stakeholders, ZTRS is better linked than WCA, and has been identified as a core 

stakeholder during flood response and recovery. This may fit with its municipal mass 

media role, which heightened its urgency requirements during a flood emergency. 

The relationship between ZTRS and MFPDRHO is almost at a medium level, which 

means that – with some effect – this relationship could be raised to a higher level. 

On the other hand, the salience model classified WCA to be a Dependent stakeholder 

across urban flood management. This indicates that WCA is not given sufficient 

power during the flood decision-making processes. Furthermore, the ties between 

WCA and ZTRS indicate that the relationship between them is not very good. This 

means that WCA overlooks the influence of ZTRS. If WCA can improve its 

relationship with ZTRS, it may achieve a higher value in urban flood management in 

Zhuji. 

It is not the intention of this research to predict exactly what might happen between 

these stakeholders during a flood event; however, the above description of the 

situation around these four stakeholders indicates how the analysis, when taken to the 

individual level, can assist researchers in interpreting the situation to help shape 

future engagement strategies. 

8.5 Summary 

This chapter presents a cross-period analysis of the municipal stakeholders during 

urban flood management in Zhuji. As a typical medium-sized city in China which 

suffers from urban flooding, Zhuji faces significant planning and stakeholder 
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engagement challenges while implementing integrated urban flood management. On 

top of the complexity created by the multiple, and different, stakeholders, the urban 

flood management stakeholder arena is also highly dynamic: stakeholders’ power, 

interests and connections with other stakeholders are variable over time, and can 

change rapidly before, during and after a flood. On account of this complexity and 

the dynamism of the urban flood management stakeholder arena, this has been seen 

as a ‘worst-case’ scenario for stakeholder engagement. 

The overviews of the integrated components, as shown in the network maps, show 

that the stakeholder arena in each of the three urban flood periods is indeed complex, 

dynamic and has a wide variety of stakeholders. This is not simply a statement of the 

obvious, but a confirmation of one of the original assumptions at the start of this 

thesis. Although the three study period contexts were identified as complex, the 

application of the multi-dimensional research approach into these stakeholder arenas 

allowed the stakeholders to be analysed effectively. It also extracted their salience 

attributes and their positions within the stakeholder networks in relation to each 

other.  

One of the most important outcomes of this integrated approach is that, in the end, it 

has not been possible to find significant correlations in analysis outcomes between 

the two components: stakeholder salience and stakeholder networks. This means that 

each research component might separately be able to simplify the set of stakeholders 

by making a (one-dimensional) stakeholder classification but, in doing so, the 

reduction leads to a significant loss of information. The combination of two 

components – as proposed, applied and demonstrated in this research – shows that a 

better insight into, and understanding of, each stakeholder is possible by integrating 

the results. Each component by itself fails to identify important information that is 

required for successful development of stakeholder engagement approaches, yet the 

combination of these two components provides significant additional value, and a 

reliable foundation for future stakeholder engagement. 

The three study periods show that a stakeholder arena for urban flood management 

can indeed be so complex that grouping stakeholders using only one research 
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component is undesirable, and would provide outcomes of dubious overall utility to 

the analyst, together with other interested parties. At the same time, this means that 

engagement practices undertaken cannot be unified and used for all the stakeholders, 

since not only are all stakeholders different and need to be engaged in different ways, 

but also not all stakeholders are involved in all three flooding periods and, in fact, 

might not have to be engaged at all. 

Traditional stakeholder analysis does not consider the dynamic environment of a 

stakeholder arena (Rowley, 2000; Reed et al., 2009; Bryson et al, 2011). In addition, 

traditional stakeholder analysis has insufficient depth to capture the complexity of 

both the environment and the stakeholder appropriately.  

The main problem with urban flood management lies in the various issues of such 

management during the different periods of flooding. Generally, urban flood 

management can be divided into three periods: flood preparedness, flood response 

and flood recovery. Different stakeholders are particularly involved in a certain 

period. Each of these stakeholders will also be specifically interested in different 

issues during these periods. Given the large number of urban flood management 

issues, it is impossible to classify these stakeholders by their interests in urban 

flooding. Furthermore, tradition stakeholder analysis usually classifies the 

stakeholders as government-based organisations, NGOs, voluntary organisations, or 

public or private sector actors; yet most stakeholders in China in the present context 

are from a government body. In this case, it does not make sense to use this kind of 

traditional stakeholder classification. Thus, the integrated research approach – which 

has been proposed and tested in this study – has provided, through a relatively simple 

process, the required depth of analysis that is essential for the design and 

implementation of stakeholder engagement policies and practices. 

Furthermore, the proposed research approach, through its special data gathering, can 

be applied to other government-based research contexts in China. This creates a more 

effective and successful data collection method for highly hierarchical, 

government-based scenarios.  
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9. Discussion of findings 

9.1 Introduction 

Chapter 8 has presented and analysed the data collected across the three urban 

flooding periods, without much discussion or comparison with extant literature. This 

is in line with the traditional practice in scientific reporting, where presentation of 

results is separated from discussion of their significance in order to preserve 

objectivity (Perry, 2002). The current chapter discusses the findings emerging from 

the analysis carried out in the previous chapter. 

This chapter is divided into four sections:  

1) The first section summarises the findings of current stakeholder analysis 

methods used at the international level, and discusses them within the context 

of this research and the extant literature.  

2) Section two summarises the findings relating to the focus of stakeholder 

identification, and discusses them within the context of this and prior 

research. 

3) The third section discusses the findings relating to the application of 

stakeholder salience analysis in this research, drawing comparisons with the 

original stakeholder salience model.  

4) Section four summarises the findings relating to the stakeholder analysis, 

drawing comparisons with relevant research that has investigated the 

relationships between the stakeholders. 

5) Section five summaries the findings relating to the proposed two-dimensional 

stakeholder analysis method, drawing comparisons with relevant research that 

has used other methods to analyse stakeholders. 

6) The final section concludes the chapter and presents a revised research model, 

illustrating the relationships supported by the empirical data. 

9.2 Stakeholder analysis methods in urban flood management 

In most countries around the world, the stakeholder environment for urban flood 
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management is represented as being complex (APFM, 2006; Jha et al., 2012; CORFU, 

2014). This complexity comes from the multi-stakeholder arena and the perceived 

dynamic nature of it. The results displayed in Chapter 8 indicate that the specific 

political system and traditional urban flood management have created a huge, complex 

and highly hierarchical urban flood management stakeholder system in China. 

Compared with large cities, the stakeholder arenas for urban flood management in 

medium-sized cities are not simplified. The case study provides empirical support that 

there are still hundreds of stakeholders that will influence and be influenced by urban 

flood management in a medium-sized city in China.  

Furthermore, following the traditional management approach, stakeholders of urban 

flood management in most developing countries are usually classified as government 

departments, public sector actors, private sector actors, NGOs, CBOs, voluntary 

organisations and the community. However, as represented in this case study, almost 

all flood-related stakeholders in a medium-sized Chinese city are from the municipal 

government. And each municipal government department has its own unique role 

during a flooding event. The study has proved that traditional differentiation and 

categorisation methods are unrealistic and unpractical.  

Various researchers have highlighted this complexity in urban flood management 

(Cheng and Chen, 2011; Kobayashi and Porter, 2012; CORFU, 2014). Yet, as some 

of these have discussed, the complexity and interconnectedness of the flood-related 

stakeholders has only been theorised and not empirically tested (Mainardes et al., 

2011; Evers et al., 2012; Liu, 2012). For example, as Liu and Sun (2012) presented, 

the theory lacks the production of knowledge able to explain the complex and 

multi-faced social relationships between the related stakeholders. In the literature, 

various models have been created to analyse this complexity – for example, using 

interest-influence matrices (Lindenberg & Crosby, 1981), cooperation and 

competition (Freeman, 1984), cooperation and threat (Savage, et al., 1991), salience 

(Mitchell et al., 1997; Mitchell et al., 2011), and social network analysis (Rowley, 

1997, 2000). However, most of these researches only focus on a specific purpose and 

reveal some aspects, all the while overlooking, or at least not highlighting, others 

(Reed et al., 2009; Bryson et al., 2011). 
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Therefore, for such a complex stakeholder arena, various researchers have suggested 

combining different types of one-dimensional stakeholder analysis methods (Reed et 

al., 2009; Liu, 2012; Beach, 2013; Kivits, 2013). As Reed et al. (2009) have advised, 

an integrated stakeholder analysis method should both differentiate between and 

categorise stakeholders, and investigate relationships between stakeholders. Since 

then, various researchers have tested multi-dimensional stakeholder analysis methods. 

For example, Liu and Sun (2012) analyse the stakeholders for water resource 

management in China, by using both the stakeholder salience model and stakeholder 

network analysis. And Kivits (2013) combines salience, Q-method and network 

analysis for the stakeholder analysis of the aviation industry in Australian.  

Following on from these researches, this study has applied a multi-dimensional 

stakeholder analysis approach to explore the complex urban flood management 

stakeholder arena in a medium-sized Chinese city. The findings of this research have 

proved that such a multi-dimensional stakeholder analysis approach can create a 

more nuanced insight into the stakeholder arena for urban flood management. By 

way of contrast, the proposed stakeholder analysis approach can create 

multi-dimensional understanding of urban flood management stakeholders, and 

allows initial problem space to be recast into a more detailed understanding of the 

problem presented. This improved understanding of the stakeholder arena and the 

related problem space provides more solid information upon which new stakeholder 

and community engagement practices can be developed. 

9.3 The focus of stakeholder identification 

To analyse the stakeholders, various researchers have identified the importance of 

successful stakeholder identification (Freeman, 1984; Mitchell et al., 1997). In the 

literature, there are three different approaches to defining stakeholders: descriptive, 

normative and instrumental (Donaldson and Preston, 1995). Descriptive stakeholder 

approaches are wide and inclusive and identify stakeholders based on their perceived 

organisational impact or, conversely, the extent to which they are impacted on by an 

organisation (Freeman, 1984). From a normative viewpoint, stakeholders are 

narrowly defined as those with whom the organisation has a contractual or moral 
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obligation (Donaldson and Preston, 1995). Occupying the middle ground, 

instrumental approaches are more pragmatic, narrowing the field to those 

stakeholders whose input is required to achieve specific organisational objectives 

(Mitchell et al., 1997). 

In this project, the findings have provided empirical evidence that urban flood 

management generally follows an instrumental approach, because of the manner of 

general flood disaster prevention and mitigation within an urban area. As such, 

stakeholder identification primarily focuses on a specific group of organisations that 

are significant because their inputs are required to achieve milestones for urban flood 

prevention and mitigation. Essentially, in this case, the municipal stakeholders (both 

government and non-government stakeholders) are the key ones that provide various 

types of urban flood prevention and mitigation services in a medium-sized Chinese 

city. 

In most countries around the world, stakeholders for urban flood management are 

identified as being government organisations, public and private sector actors, NGOs, 

CBOs and the local community (APFM, 2006). In much of the literature, research 

focuses on non-government bodies, especially the local community (DEFRA, 2005; 

Pender and Green, 2011; CH2MHILL, 2014). However, nearly all identified 

stakeholders in the present research project are from the municipal government. The 

local community does not participate, at least not directly, in urban flood 

management.  

At the same time, the findings of this research also show that the stakeholder 

environment for urban flood management in a medium-sized Chinese city is highly 

hierarchical. In other words, the stakeholders not only include the municipal ones, 

but also national, river-basin, provincial and sub-district organisations. In this case, 

urban flood management in Zhuji not only includes municipal organisations, but also 

national, provincial, Shaoxin administration area and sub-district stakeholders. Due 

to the limited time and scope of this doctoral research, the project mainly focuses on 

the municipal organisations. This approach was also agreed by most of the key 

informants from the fieldwork.  
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Overall, this research project shows that the urban flood management of a 

medium-sized Chinese city takes an instrumental approach to identifying relevant 

stakeholders. Thus, municipal organisations, especially municipal government 

departments, are identified as the dominant stakeholders, due to their significant 

inputs to urban flood prevention and mitigation in a medium-sized Chinese city. 

Besides these, stakeholders in the national level, river-basin level, provincial level, 

administration level and sub-district level may also affect urban flood prevention and 

mitigation. From a practical perspective, urban flood management needs to be aware 

that ignoring stakeholders “who do not count” (Derry, 2012) may contribute to 

positive or negative outcomes. Such stakeholders could include, for example, the 

members of MFPDRHs at the provincial and Shaoxin administration levels. 

9.4 Stakeholder differentiate and categorisation – stakeholder salience 

model 

As illustrated by Reed et al. (2009), the second step of an integrated stakeholder 

analysis is to differentiate and prioritise the identified stakeholders. In much of the 

urban flood management literature, stakeholder differentiation is based on natural 

stakeholder groups. For example, on traditional stakeholder groups, like 

government-based organisations, public and private sector actors, NGOs, CBOs and 

the community; and stakeholder groups which are based around management issues 

like urban planning, urban drainage, urban administration and community 

engagement. This research has tested both methods. However, the results have shown 

none of these can explain the complexity of the urban flood management stakeholder 

environment in a medium-sized Chinese city. As introduced by Kivits (2013), an 

artificial stakeholder grouping method may be needed to prioritise the stakeholders in 

such a complex context. This study, therefore, proposed that urban flood 

management in a medium-sized Chinese city could differentiate and prioritise the 

stakeholders using the original three-attribute model (power, legitimacy and urgency) 

of stakeholder salience (Mitchell, et al., 1997).  

In the literature, researchers have created some new models of stakeholder salience 

to fit into specific stakeholder environments. For example, Chen (2003) has 



 

213 

 

differentiated the stakeholders of a firm by combining the three salience attitudes of 

initiative, importance and urgency; Beach (2013) has separated the last attitude 

(urgency) into temporality and criticality to prioritise road construction stakeholders; 

while Kivits (2013) has analysed aviation stakeholders in Australia by narrowing the 

salience model down to two attitudes: power and urgency. However, within the 

context of water resource management and related flood management, various 

researchers believe that the original model may provide more significant results 

(APFM, 2006; Reed et al., 2009; Liu, 2012). The present research has found this 

original salience model – which uses power, legitimacy and urgency – to be more 

suitable than the others within such a highly hierarchical and power-based 

stakeholder environment. 

The original salience model divided the stakeholders into seven groups: Definitive, 

Dominant, Dormant, Discretionary, Dependent, Dangerous and Demanding (Mitchell 

et al., 1997). However, the empirical application of this original salience model to 

this research shows that only five of the seven stakeholder types are present in the 

present context. The evidence also shows that there are two fewer categories in use 

(Dangerous or Demanding) than those originally suggested by Mitchell et al. (1997) 

and found by Agle et al. (1999). Furthermore, the results found the Dangerous and 

Demanding stakeholder types to be absent, especially during flood recovery. Both 

these findings confirm the results of the study by Parent and Deephouse (2007), 

which found that Mitchell et al.’s (1997) stakeholder salience categories are more 

limited than previously suggested in the literature. Figure 9.1 shows the stakeholder 

types found in this study. 
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Figure 9-1 Urban flood management stakeholder types in this research project  

As presented in Figure 9.1, the absence of the Dangerous (power and urgency) and 

Demanding (urgency) stakeholder types, and the lack of the Dormant (power) and 

Dominant (power and legitimacy) stakeholder types, indicate the stakeholder 

differentiation in this study to be highly dependent on legitimacy. This is because of 

the specific background of urban flood management in this case. In this research, 

three categories of power were identified and used from the salience literature: 

resource power (Jonker and Foster, 2002), formal power (Uhl-Bien et al., 2007) and 

social power (Frooman, 1999). The results have shown that most stakeholders 

identified in this research come from a government body. Most of them do have 

formal power. Furthermore, the nature of tradition urban flood management, which 

focuses on the issue of emergency response, has highlighted the urgency of 

stakeholder claims. Thus, neither of these attitudes are likely to provide significant 

differentiation results in this study. In this research, three types of legitimacy were 

used: pragmatic, which is linked to self-interest; moral, which is derived from 

normative approval; and cognitive, which incorporates the concept of 

‘taken-for-grantedness’, all suggested by Suchman (1995). The major problem for 

the stakeholder environment in this case is that some of the stakeholders (the 

Discretionary and Dependent types) are not given enough power or attention from 

the decision-makers, especially during urban flood recovery.  

As described by Mitchell et al. (1997), by the level of salience, the seven types of 
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stakeholders can also be divided into three groups: Definitive stakeholders with all 

the three attitudes; Expectant stakeholders with two of the three attitudes; and Latent 

stakeholders with the unique salience attitude. The findings of this research show 

most of the stakeholders to be Definitive stakeholders. This means that the 

stakeholder environment for urban flood management in this case is relatively stable. 

No stakeholder needs to be specifically monitored by the decision-makers during a 

flooding event. However, this stability provides little incentive for key stakeholders 

to extend engagement beyond the boundary and build mutually beneficial 

relationships with those peripheral ones (Svendsen and Laberge, 2005).  

To sum up, this study makes an important contribution to the application of 

stakeholder salience analysis for urban flood management in China. The finding of a 

discrepancy between the theoretical prediction of this study and the empirical results 

indicates that there is little empirical support for the expansion of Mitchell et al.’s 

(1997) stakeholder salience model. Of the seven stakeholder types proposed by 

Mitchell et al. (1997), only five were present in this research. However, this confirms 

the nature of urban flood management in China. The results show that the major 

salience attitude that can differentiate the stakeholders in this case is the legitimacy 

of stakeholder claims. Thus, further research should pay more attention to different 

types of legitimacy. Moreover, the case outcomes have also proved that the salience 

attitudes of a stakeholder do change in such a dynamic stakeholder environment. 

Further research should not avoid this complexity, but rather should analyse 

stakeholders during different periods of urban flooding. 

9.5 Investigation stakeholder relations – network analysis 

A further step in understanding how urban flood management engages with 

stakeholders is to identify the relationship between stakeholders (Reed et al., 2009). 

This study therefore used network analysis to explore the interactions between the 

stakeholders in urban flood management. In the literature, some researchers have 

suggested using the network environment to keep track of interactions between 

stakeholders in a dynamic environment (Elias and Cavana, 2000; Rowley, 2000; Liu 

2012). However, none provides enough empirical support for the application of 
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social network analysis in such a multifaceted context. This study used the network 

analysis method to explore the network environment for urban flood management in 

a medium-sized Chinese city, comprising the frequency of stakeholder interaction 

and the quality of information exchange. As a result of empirically testing these 

networks, this thesis makes important practical contributions on the application of 

stakeholder network analysis in urban flood management. 

In the literature of network analysis, researchers have discussed four distinct levels of 

analysis for the social network method: ego network, dyadic network, triadic network 

and complete network perspectives (Knoke and Yang, 2008; Kivits, 2013; Scott, 

2013). This research has followed a complete network perspective given its inherent 

focus on examining the structural relations between all the identified stakeholders of 

urban flood management. In each period of urban flood management, the study 

explores a full network with the intent of exploring the relationships between all 

stakeholders and their influence on urban flood decision-making processes. By using 

the stakeholder survey and following the sample and boundaries, as defined in 

Chapter 3, the researcher quantifies both the frequency of interaction and the quality 

of information exchange between the identified stakeholders. Moreover, three types 

of network characteristics were used to describe the entire networks and the 

individual actors in this research project.  

First, the network density, average path distance and degree centralisation were used 

to describe the network as a whole. Although the findings show the interactions and 

information exchange between the stakeholders to be relatively easy during urban 

flooding, there were fewer active stakeholders than expected. This was especially the 

case during the flood recovery period, when only 17.7% of stakeholder relationships 

were active. This indicates that only a few stakeholders are active for urban flood 

management resilience and long-term problem solving.  

Second, this study applied betweenness centrality and core-periphery analysis to 

measure the influence of individual stakeholders. Both characteristics highlighted the 

importance of the MFPDRHO, WCHB, CO, MPD and three major sub-district 

government offices, and showed their dominant roles in urban flood management. 
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However, the results of the core-periphery analysis indicated that more than half of 

the identified stakeholders were isolated in the networks, which also proved 

stakeholder participation to be ineffective in this case.  

Finally, three different levels of tie strength (weak, medium, strong) were used to 

indicate the level of stakeholder interaction frequency and information exchange 

quality. As Sobel (2002) introduced, weakly connected stakeholders seem to be more 

efficient in gaining access to new information, innovative ideas or diverse actors. 

This research highlighted those weak ties before, during and after flooding. Most of 

the weak ties exist around MFCDRHO. This indicates that as a dominant actor in 

urban flood decision-making processes, MFCDRHO seems to ignore the importance 

of engagement with some other stakeholders, especially those that are 

non-government based. By comparing both interaction frequency and information 

exchange quality networks, the results show that there are more weak ties in the 

information exchange networks than the interaction frequency ones. This means that 

most stakeholder engagement activities during urban flood management rely on 

high-frequency, but low-quality, methods – such as information dissemination. In 

other words, quality relations only exist between a small number of key stakeholders. 

To sum up, this study provides significant empirical contributions on the application 

of the social network analysis method in a complex and dynamic stakeholder 

environment, such as urban flood management. By using social network analysis as 

an approach, this study explores and presents the structural relations between urban 

flood management stakeholders in a medium-sized Chinese city. The results show 

that the stakeholder engagement for urban flood management in a medium-sized 

Chinese city is not as effective as expected. Although nearly 50 stakeholders were 

identified as participating in the decision-making process, only few were active in 

terms of long-term problem solving. Thus, dominant stakeholders like MFCDRHO 

should pay more attention to the effective involvement of peripheral stakeholders, 

especially those from non-government bodies. 

 

9.6 The combination of stakeholder salience and social network analysis 
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Following the integrated stakeholder analysis framework which has been suggested 

by Reed et al. (2013), this study provides significant empirical contributions on how 

to implement such a framework in a complex, dynamic and interconnected 

stakeholder environment, such as urban flood management in China. The research 

shows that both the stakeholder salience and network analyses provide useful and 

reliable results in exploring the stakeholder arena for urban flood management in a 

medium-sized Chinese city. 

As the major stakeholder differentiation method, the stakeholder salience analysis 

presents the levels of power, legitimacy and urgency stakeholders attribute to urban 

flood management issues. It clearly identified which stakeholders should be included 

and excluded in each period of urban flooding. However, only five of the seven 

stakeholder salience groups were found in this study. Neither power nor urgency 

provide significant priority results in this stakeholder environment. In other words, 

the research suggests that stakeholder differentiation for urban flood management in 

a medium-sized Chinese city is highly dependent on the second salience attitude, 

legitimacy. However, it still provides important inspiration to the creation and 

implementation of future stakeholder engagement practices and policies: more salient 

stakeholders will receive different attention compared to less salient ones. The results 

show that more salient stakeholders are likely to: i) be engaged more frequently; ii) 

receive higher-quality information; iii) move past information sharing into 

collaborative planning; and iv) participate longer in an urban flood event. 

At the same time, the stakeholder network analysis presents an additional dimension 

to the perceived influence of a stakeholder, by computing betweenness centrality and 

core-periphery analysis. The position within the network brings with it a different 

kind of measurement of influence, which is not shown using the stakeholder salience 

approach. In addition, network analysis highlights the many relations that exist 

between stakeholders, and shows on what level stakeholders interact and how well 

the relationship is perceived. This analysis has found that there are no significant 

positive correlations between stakeholder interaction frequency and information 

exchange quality. This indicates that most stakeholder engagement in this context 

may be based on one-dimensional approaches like information dissemination. 



 

219 

 

Furthermore, as discussed by Beach (2013), there is a potential linkage between the 

various combinations of the stakeholder salience attributes and the structural 

relations between the stakeholders. Therefore, this research empirically tested this 

proposition by analysing the relationship between the stakeholders’ salience 

attributes and their structural relations within interaction frequency, as well as the 

information exchange quality networks. However, the empirical evidence supports 

the results of the study by Kivits (2013), which found there to be no significant 

correlation between them. In other words, the position within the network brings 

with it a different kind of measurement of influence, which is not indicated using the 

stakeholder salience approach. This means that although each stakeholder analysis 

method may separately be able to simplify the set of stakeholders by making a 

(one-dimensional) stakeholder classification, by so doing, the reduction leads to a 

significant loss of information.  

The combination of two different stakeholder analysis methods, as proposed, applied 

and demonstrated in this research, shows that a better insight into, and understanding 

of, each stakeholder is possible by integrating the results. Each method by itself fails 

to identify important information that is required for successful development of 

stakeholder engagement approaches; yet combining both these methods together 

provides significant additional value and a reliable foundation for future stakeholder 

engagement. 

9.7 Conclusion 

In the context of China, some decision-makers believe that urban flood management 

should consider the aspirations of all participants, and include as many relevant 

stakeholders as they can. Thus, they have promoted various stakeholder engagement 

projects to stimulate stakeholder participation, such as ‘A Total of Five Water 

Treatment’ and ‘Building of Grassroots Flood Control System’. However, some 

researchers (e.g. Philips, 1997; Trevino and Weaver, 1999; Mainardes et al., 2011) 

generally oppose, or are at least critical of, this view. These authors perceive this to 

be a problem, since it is impossible to include all flood-related stakeholders and such 

a complex and dynamic stakeholder environment will seldom lead to unanimous 
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agreement (Mainardes et al., 2011). Therefore, they have highlighted the importance 

of stakeholder classification and priorities before applying any engagement plans.  

In fact, there is no commonly accepted stakeholder analysis practice available to deal 

with a complex and dynamic stakeholder environment like urban flood management, 

although some researchers (Key, 1999; Reed et al., 2009; Mainardes et al., 2011) 

recommend investing in a multi-dimensional stakeholder analysis approach. 

Therefore, this study has set out to integrate two distinct methods, as suggested by 

Reed et al. (2013)– these being the stakeholder salience model and social network 

analysis – to create a better-integrated stakeholder analysis. The findings of this 

research indicate that a true stakeholder categorisation is not possible, and should not 

even be desired in such a complex, dynamic and interconnected environment. The 

results show that stakeholders in urban flood management should be identified as 

unique groups. They can overlap and be grouped following each of the individual 

methods, but could then be completely different if another approach is followed.   

These methods, when combined, do not generate a single categorisation, but rather 

allow categorisation of the stakeholders on multiple levels by using several variables. 

This ability advances traditional thinking, according to which stakeholders are often 

considered from a rigid, fixed categorisation, to a more flexible grouping that depends 

closely on the context. The main goal of creating the desired categorisation was to 

assist in the development of future stakeholder engagement policies and strategies. 

The data from this combined stakeholder analysis therefore serves as an extensive 

source of information. From this information and subsequent analysis, future 

stakeholder engagement policies and strategies can be developed. 

At the end of this research project, the research outcomes for both the salience model 

and network analysis were collated and presented on the stakeholder network maps. 

These maps display stakeholder-relevant information, as discussed in the each of the 

flooding period studies. The stakeholder maps allow differentiation of the stakeholders 

by salience, based on Mitchell et al.’s (1997) research. The five salience group types 

(Definitive, Dormant, Discretionary, Dominant and Dependent) indicate whether a 

stakeholder is perceived to have the power to influence the urban flood 
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decision-making process and whether a stakeholder’s claims are perceived to be 

legitimate and urgent.  

From the social network perspective, the maps differentiate stakeholders based on 

their position in a network, such as their core-periphery position (Rombeach, 2014), 

and their level of betweenness centrality (Borgatti et al., 2002). The core-periphery 

model analyses the network position of the stakeholder, by determining which 

stakeholders are part of a densely connected core and which are part of a sparsely 

connected periphery. Core stakeholders are also reasonably well connected to 

peripheral nodes, but the latter are not well connected to the core or to each other 

(Rombeach, 2014). Betweenness centrality describes the extent to which a 

stakeholder lies on paths between other ones. Within a network, a stakeholder with a 

high betweenness centrality indicates that it links across disconnected segments of 

the network and has the most holistic view of the network activities. A high 

betweenness centrality also represents the ability to mobilise and diffuse information 

to the other members within the network. By contrast, a stakeholder with a low 

betweenness centrality can feel constrained or torn between two or more positions 

(Hoppe and Reinelt, 2010). In addition, the network maps display the directly visible 

relations between stakeholders, which include both interaction frequency and 

information exchange quality. 

Overall, by combing both the stakeholder salience model and social network analysis, 

this research not only provides an in-depth database of information, but also allows 

this information to be distributed visually. Following the commonly accepted 

stakeholder analysis framework, which is proposed by Reed et al. (2013), this 

research project overarches the models identified in the literature. Therefore, this 

two-combined stakeholder analysis method should be considered as the most 

functional and practical model currently available in the context of urban flood 

management in China.   
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10. Conclusions and applications 

10.1 Introduction 

Chapter 9 has summarised and discussed the main findings of this study. By using 

Zhuji as a single case, this research has examined the viability and applicability of 

this new research framework – before, during and after flooding – and has developed 

a new way to classify and analyse the relevant stakeholders within a Chinese 

medium-sized city context. This final chapter concludes the key findings based on 

the research questions and introduces the major contributions of this thesis on 

stakeholder theory in urban flood management and practices in China. To do so, this 

chapter is divided into four main sections. It starts with the conclusions to the 

research aim and the five specific research objectives. The second section 

demonstrates the theoretical contributions and the contributions to practice and 

policy, suggesting how these can stimulate or improve stakeholder analysis, 

stakeholder engagement and stakeholder management for urban flood management 

in a typical medium-sized Chinese city. Following on, the limitations of the research 

are discussed. Finally, a personal appreciation of the research reflecting on the future 

studies is set out. 

10.2 Conclusions about the research questions 

This research project aims to improve stakeholder participation in urban flood 

management. Based on the knowledge gaps identified in the literature, the main 

research question was broken down into five sub-research questions which formed 

the basis for data collection. As a way of summing up the entire research effort, this 

section draws conclusions on the five sub-research questions and the main research 

question. 

Specific research objective 1: What existing stakeholder analysis methods worldwide 

can be adapted to the urban flood management of a medium-sized Chinese city? 

The findings from this research show that the stakeholder environment for urban 

flood management in medium-sized cities of China is indeed complex and dynamic. 
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One-dimensional stakeholder analysis methods, such as interest-influence matrices 

(Lindenberg & Crosby, 1981), cooperation and competition (Freeman, 1984), 

cooperation and threat (Savage, et al., 1991), salience (Mitchell et al., 1997; Mitchell 

et al., 2011) and social network analysis (Rowley, 1997; 2000), as discussed in this 

study, have proved to be an over-simplification of reality and do not provide 

sufficient information. More importantly, the findings also suggested the use of a 

multi-dimensional stakeholder analysis approach, which followed the commonly 

accepted stakeholder analysis framework – stakeholder identification, stakeholder 

differentiation and categorisation, and stakeholder relationship analysis – to create a 

more nuanced insight into the stakeholder arena for urban flood management.  

Specific research objective 2: What is the focus of stakeholder identification during 

the urban flood management of a medium-sized Chinese city? 

The findings of the research suggest that the urban flood management of a 

medium-sized Chinese city should takes an instrumental approach to identify the 

relevant stakeholders. Thus, municipal organisations, especially municipal 

government departments, are identified as the dominant stakeholders due to their 

significant inputs to urban flood prevention and mitigation in a medium-sized 

Chinese city.  

Specific research objective 3: How can the stakeholders of urban flood management 

in a medium-sized Chinese city be differentiated and categorised? 

The findings of this research show that traditional stakeholder differentiation – based 

on the natural stakeholder groups, like government-based organisations, the public 

and private sectors, NGOs, CBOs and the community, and the stakeholder groups 

that are based on management issues like urban planning, urban drainage, urban 

administration and community engagement – cannot effectively categorise the 

stakeholders for urban flood management. More importantly, the findings suggest 

that the use of an artificial stakeholder grouping method should be applied in urban 

flood management to prioritise stakeholders, such as the stakeholder salience model. 

Furthermore, the finding of a discrepancy between the theoretical predictions for this 
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study and the empirical results also indicates that there is little empirical support for 

the expansion of Mitchell et al.’s (1997) stakeholder salience model. Of the seven 

stakeholder types proposed by Mitchell et al. (1997), only five were present in this 

research. However, this does confirm the nature of urban flood management in China. 

The results show that the major salience attitude that can differentiate the 

stakeholders in this case is the legitimacy of stakeholder claims. Thus, the findings of 

this research suggest that more attention should be paid to different types of 

legitimacy. Moreover, the case outcomes have also proved that the salience attitudes 

of stakeholders tend to change in such a dynamic stakeholder environment. Further 

research should not avoid this complexity, but should rather analyse stakeholders 

during different periods of urban flooding. 

Specific research objective 4: How can the structural relations between the 

stakeholders of urban flood management in a typical medium-sized Chinese city be 

explored? 

The findings of this research suggest the use of the social network analysis method, 

and following a complete network perspective to investigate the structural relations 

between stakeholders in a complex and dynamic stakeholder environment such as 

urban flood management. Furthermore, three types of network characteristics should 

be used to describe the entirety of the networks and the individual actors in urban 

flood management. These are the use of network density, average path distance and 

degree centralisation to describe the network; the use of betweenness centrality and 

core-periphery analysis to measure the influence of individual stakeholders; and the 

use of strength of ties to indicate the relationship quality between the stakeholders.  

Specific research objective 5: To what extent can a multi-dimensional stakeholder 

analysis framework explore the current stakeholder arena of urban flood management 

in a medium-sized Chinese city? 

The findings of this research suggested combining both stakeholder salience and 

networking analysis to create a multi-dimensional stakeholder analysis framework to 

explore the stakeholder arena for urban flood management in a medium-sized 

Chinese city. After identifying all potential stakeholders, the stakeholder salience 
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model is suggested to differentiate and categorise them. By using such an artificial 

stakeholder grouping method, it is possible to prioritise the stakeholders based on 

their power to influence urban flood management, and the legitimacy and urgency of 

their claims. At the same time, stakeholder network analysis is suggested to present 

an additional dimension to explore the relationships between stakeholders. 

The findings also suggest that there is no significant correlation between the 

stakeholder salience groups and the structural relations between them. This indicates 

that either the stakeholder salience model or network analysis by itself fails to 

provide sufficient information for successful development of the detailed stakeholder 

engagement strategies. However, combining both these methods together provides 

significant additional value and a reliable foundation for future stakeholder 

engagement. 

Main research question: How can a multi-dimensional stakeholder analysis 

approach inform the stakeholder analysis of urban flood management in a typical 

medium-sized Chinese city, so that stakeholders can be effectively categorised? 

Effective stakeholder analysis is commonly recognised to be an important step before 

development of detailed stakeholder engagement strategies. Based on the foregoing 

conclusions about each sub-research question, a firm conclusion can be made about 

the two-dimensional stakeholder analysis method proposed in this research – i.e. that 

it can create a more nuanced insight than the current one-dimensional stakeholder 

analysis approaches into the stakeholder arena for urban flood management.  

The findings of this research also suggest that this two-dimensional stakeholder 

analysis can enhance the data beyond one-dimensional visual representations to 

create a dynamic and interactive process. Such enhancement not only better assists 

policy-makers in developing new and improved engagement practices, but also 

allows engagement practitioners to educate stakeholders and interactively improve 

understanding of the situation among them. In turn, this understanding is assumed to 

facilitate collaborative problem solving and improve stakeholder participation in 

urban flood management.  
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10.3 Conclusions to knowledge 

This thesis provides significant theoretical, practice and policy contributions to the 

knowledge on stakeholder analysis and stakeholder engagement for urban flood 

management in a medium-sized Chinese city. These contributions are discussed in 

the following three sections, beginning with contributions to theory. 

10.3.1 Contributions to theory 

First, the research provides empirical evidence to show that traditional 

one-dimensional stakeholder analysis methods cannot provide in-depth 

understanding of a complex and dynamic stakeholder arena, such as urban flood 

management. By the way of contrast, the proposed stakeholder analysis approach, 

which combined both of stakeholder salience and network analysis, can create a 

multi-dimensional understanding of urban flood management stakeholders and 

allows the initial problem space to be recast into a more detailed or more nuanced 

understanding of the problems presented. This improved understanding of the 

stakeholder arena and the related problem space provides a more solid information 

foundation upon which new stakeholder and community engagement practices can 

be developed.  

Second, the literature review of stakeholder salience has proposed various types of 

stakeholder salience attitudes. For example: power, legitimacy, and urgency 

(Mitchell et al., 1997; Reed et al., 2009; Liu, 2012); initiative, importance and 

urgency (Chen, 2003); power, legitimacy, temporality and criticality (Beach, 2013); 

and power and urgency (Kivits, 2013). Within the context of water resource 

management, several researchers believe that the original stakeholder salience model 

(power, legitimacy and urgency) may provide more significant results (APFM, 2006; 

Reed et al., 2009; Liu, 2012). Therefore, the present research adapted this original 

stakeholder salience model to differentiate and categorise the relevant urban flood 

management stakeholders in China. However, only five of the total seven stakeholder 

salience groups were found in this research project. Neither the Dangerous nor the 

Demanding stakeholder groups were found to be present. This indicates that the 
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ordinal stakeholder salience model experiences limitations in practice. The 

stakeholder arena for urban flood management in a medium-sized Chinese city is 

highly dependent on legitimacy.  

Third, the literature has discussed that there is a potential correlation between 

stakeholders’ salience attributes and the structural relations between them (Beach, 

2013). However, the findings in this thesis have provided empirical evidence to 

indicate that there is no significant correlation between them. This supports Kivits’ 

(2013) argument. 

Finally, this thesis contributes additional evidence to stakeholder engagement theory 

by showing that there is a linkage between frequency of engagement (Leach et al., 

2005) and the quality of information exchange.  

10.3.2 Contributions to practice 

In the introduction chapter, it was postulated that the Chinese government has 

recognised the importance of an in-depth stakeholder analysis process before 

designing and approaching detailed stakeholder engagement strategies for urban 

flood management. However, there is no commonly accepted stakeholder analysis 

practice available for a complex, dynamic and interconnected environment such as 

that of urban flood management. One of the reasons identified is the fact that there 

are so many variables. Each of the analysis methods identified only examines a small 

and different subset of what constitutes ‘the stakeholder’. Hence, there is a lack of 

uniformity in both the literature and practice on methods and key measurements. 

In the literature review, two major stakeholder analysis methods were identified, 

these being the stakeholder salience model and stakeholder network analysis. The 

introduction of the two-dimensional stakeholder analysis is the first known attempt to 

unify these existing approaches. This approach is specifically useful for urban flood 

management in China. The following two examples show how this much more 

holistic and integrated approach overcomes the inadequacies of using a 

one-dimensional approach. 
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A stakeholder analysis process focusing on only one of these two methods – as, for 

example, Mitchell et al.’s (1997) frequently used salience framework using power, 

legitimacy and urgency does – consistently ignores the relationships between 

stakeholders. During the three urban flood management periods in Zhuji, Mitchell et 

al.’s salience analysis identified the Housing and Construction Bureau (HCB) as a 

definitive stakeholder. If left at that level of analysis, the HCB could be regarded as 

one of the most important stakeholders during an urban flooding event. From the 

network perspective, however, it is discovered that the HCB has relatively low 

betweenness centrality and a peripheral position in the urban flood recovery network. 

This indicates that HCB is not well connected after a flood takes place. In other 

words, the HCB is not an important stakeholder during the urban flood response 

period. The conclusion garnered from combing these results is: 1) that the HCB 

should be brought closer to the flood recovery network, and 2) that it would probably 

be productive for the Municipal Flood Control and Drought Relief Headquarters 

(MFCDRHs) to improve relations with the HCB during flood recovery – for a 

stakeholder kept well informed through a good relationship is less likely to cause 

significant trouble in the future, as opposed to an uninformed stakeholder that might 

hold misconceptions about future developments. 

A second example is afforded by the Municipal Flood Control and Drought Relief 

Headquarters Office (MFCDRHO). From a salience perspective, the MFCDRHO is a 

definitive stakeholder during the whole urban flood management period. From a 

network perspective, the MFCDRHO also holds a core position and the highest 

betweenness centrality. This highlights that MFCDRHO is the most important 

stakeholder during urban flood management in Zhuji. However, numerous weak ties 

exist around MFCDRHO, indicating that many of the MFCDRHO’s relationships are 

poor. In other words, the MFCDRHO should improve relations with other 

stakeholders to improve long-term decision-making. 

When implementing an integrated urban flood management approach in 

medium-sized cities, the pressing question for decision-makers in China is how to 

deal with the relevant stakeholders. The first step to answering that question is to 

have a stakeholder analysis method to hand that can help decision-makers to identify 
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effectively and efficiently who their stakeholders are and what they think about urban 

flood management. In most medium-sized cities in China, many stakeholders can 

influence and be influenced by urban flood management. Most of these come from 

the multi-layered and highly hierarchal government system. Therefore, it is necessary 

to create a more nuanced and directed approach that allows decision-makers to deal 

with urban flood management stakeholders in a more targeted fashion, e.g., allowing 

for individually specified stakeholder engagement approaches, a matter which, of 

course, is beyond the remit of this thesis. 

An additional problem with respect to current stakeholder engagement practices in 

urban flood management is the lack of a suitable platform by an authority with input 

from the actual stakeholders. Such analysis is performed without input from the 

stakeholders, so when it is presented to them, it is likely to invite scepticism and 

criticism. This scepticism towards the analysis, in turn, results in a reduced 

willingness on the part of the stakeholders to cooperate in further discussions. 

The research presented creates a platform that uses active input from all the 

stakeholders in the development stage, and afterwards allows all the stakeholders to 

examine all the information. This ensures that the stakeholders understand how the 

information has been gathered and used. The method, by its acceptance of the 

decision-maker as being part of a network of stakeholders, rather than simply the 

central component, is more likely to obtain cooperation from the stakeholders. This 

is because the stakeholders that are included have the potential to develop a sense of 

ownership of the analysis, and because the results stemming from it will be useful to 

all the stakeholders identified, and not just the decision-maker (as would be the case 

with a more traditional approach to stakeholder analysis). The in-depth information 

provided thus helps stakeholders to have a better-informed understanding of the 

positions they have in the stakeholder network, and their relationships with other 

stakeholders. 

10.3.3 Contributions to policy 
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Beyond operational issues, the findings of this research also have implications for 

policy-makers in urban flood management in a medium-sized Chinese city. First, the 

research demonstrates how good understanding of stakeholders and their structural 

relations provides useful insights into stakeholder engagement for urban flood 

management. Such knowledge can inform decisions on the development of detailed 

stakeholder engagement strategies and improve current stakeholder participation in 

urban flood management in China. 

Second, the qualitative and quantitative evidence gathered in this research suggests 

that decision-makers for urban flood management in China, especially from the 

Flood Control and Drought Relief Headquarters, should identify the ‘real’ key 

stakeholders during the urban flood management process. Currently, most of the 

stakeholder identification process is based on experience. This leads to too many 

government departments involved, and fewer involved from industry and 

non-government bodies. Thus, this study suggests that decision-makers should stop 

including more stakeholders, but should instead be choosing the right ones, 

especially from non-government bodies. 

Third, the findings of this study also suggest that decision-makers should pay more 

attention to urban flood preparedness. According to the network data collected in this 

research, there are only a few stakeholders active during the urban flood 

preparedness period. However, urban flood prevention and preparedness is usually 

considered to be the most important stage among the three flood management 

periods. 

Finally, this study suggests that government departments and institutions should hand 

over their power in urban flood management to non-government bodies, such as the 

Water Conservancy Association. Both qualitative and quantitative evidence collected 

in this research illustrate the fact that strong government influence can obstruct the 

development of stakeholders from non-government groups. 

10.4 Limitations of the research 
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Although this research was carefully designed and implemented, there were three 

main unavoidable limitations to it.  

The first limitation came from the length of the timeframe inherent in doctoral 

research. Although this research followed a robust framework, it could only represent 

the situation of urban flood management networks at that moment in time. Not only 

the stakeholder environment, but also the whole urban flood management system, are 

dynamic. Stakeholder roles and functions, as well as the relationships between them, 

could change over time. Therefore, it is important to provide a continuous 

assessment of the stakeholders. 

Second, due to the limitations of the snowball sampling method used in data 

collection, some key stakeholders, such as industries or universities, were not 

identified in this research.  

Each data collection method has its own limitations. To minimise these, the study used 

a mixed-method strategy. The major advantage of this strategy is that it allows data 

triangulation and validation.  

10.5 Future directions for the research 

This thesis proposed an integrated stakeholder analysis framework in a typical 

Chinese medium-sized city – Zhuji – and it was empirically demonstrated to work 

for urban flood management in that typical medium-sized city in China. The direct 

way forward would be to apply this research to other Chinese cities, those with similar 

or different sizes. At the same time, this research could also possibly be applied to 

other infrastructure areas, such as water resource management, environmental 

management and construction management. A widespread application would inform 

the validation of a generalisation to other paradigms. 

In addition, this research has mentioned the importance of the empirical link between 

stakeholder analysis and stakeholder engagement. Therefore, another future direction 

for this research would be to investigate the empirical application of this proposed 
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stakeholder analysis framework, especially the link between this model and the 

potential stakeholder engagement strategies. 

Furthermore, this research has created a platform to look at the stakeholder arena with 

appropriate neutrality. Such a platform could be developed more visible using 

technology such as the iPad. Decision-makers or other stakeholders would then be 

able to identify and monitor their key stakeholders, and to improve their stakeholder 

engagement strategies. 
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A. Stakeholder roles 

Stakeholder 

Pre

par

edn

ess 

R

es

po

n

d 

Re

co

ve

ry 

Role 

Agricultural Bureau 

   

1) Protect farming and animal husbandry against flood and typhoon; help resume post-disaster production; offer 

technical guidance; (2) Direct and help farmers protect agriculture and animal husbandry against flood and typhoon; 

direct farmers to timely harvest of mature crops; 3) Participate in investigating and verifying disasters; timely report 

losses within its system incurred by flood and typhoon to Municipal Flood Prevention and Drought Resistance 

Headquarters. 

Building Industry 

Authority 

   

Supervise and manage the safety of construction sites against flood and typhoon.  

Civil Affairs Bureau 

   

1) Organise, coordinate the disaster relief and rescue work in the course of flood and typhoon; manage, allocate 

funds and materials from the central government, Zhejiang provincial government and Shaoxing municipal 

government for the purposes of disaster relief; inspect and supervise their usage; 2) Organise, direct and carry out 

donation and other work for disaster relief; 3) Collect information on disasters in various areas; organise the 

verifying of disasters; timely report disasters caused by flood and typhoon to Municipal Flood Prevention and 

Drought Resistance Headquarters; 4) Assist town governments and neighbourhood committees in placing transferred 

personnel and guaranteeing their living; 5) Build and manage shelter centres (sites) in rural and urban areas, towns 

and communities. 

Commerce Mail 

   

Organise and manage all flood or geologic disaster-related activities in the Commerce Mail areas. 
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Management Committee 

Development and 

Reform Bureau 

   

1) Coordinate among the review, approval and investment plans of relevant projects against flood and typhoon and 

non-engineering projects; coordinate among related departments to give priority to emergency projects; coordinate 

the work of reconstructing and reinforcing infrastructure after disasters; 2) Supervise and direct the work of 

protecting municipal key construction projects from flood and typhoon. 

Economic and Trade 

Bureau 

   

To engage with the local companies.  

Emergency 

Management Office 

   

Edit the emergency response plans and organise the related emergency drills. 

Environmental 

Protection Bureau 

   

To prevent related environmental pollution events. 

Fire Brigade 

   

Emergency rescue 

Forestry Bureau 

   

Direct the work of protecting forestry against flood and typhoon and post-disaster recovery of production and 

reconstruction; investigate and verify losses of forestry. 

Housing and 

Construction Bureau 

   

1) Supervise and protect municipal infrastructure and buildings from flood and typhoon; 2) Supervise drainage of 

flood in the city, direct the transfer of residents and migrant workers etc. in dilapidated buildings in urban and rural 

areas, contemporary sheds, low-lying areas and dangerous areas; 3) Direct, supervise and urge departments in 

charge of property management companies to make efforts for the purposes of flood control, drainage of flood and 

typhoon control in residential areas; 4) Organise the survey of typhoon-prevention capability of residential 

buildings; direct the construction planning and quality control of residential buildings; provide information on 

damage to the construction system during flood and typhoon.  

Huandoing Sub-District 

Government Office 

   

Organise and manage all flood or geologic disaster-related activities in its administration areas. 
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Jiyang Sub-District 

Government office 

   

Organise and manage all flood or geologic disaster-related activities in its administration areas. 

Land Resource Bureau 

   

1) Prevent and defend geological disasters; direct, supervise and urge the inspection, monitoring and release of early 

warnings of geological disasters and transfer of people in dangerous areas; 2) Provide in timely manner Municipal 

Flood Prevention and Drought Resistance Headquarters with updates and warnings of geological disasters. 

Meteorology Bureau 

   

1) Monitor the whole process of typhoon; update the real-time information of the path, wind and rain and forecast 

the trend; release early warnings; 2) Provide in timely manner Municipal Flood Prevention and Drought Resistance 

Headquarters with weather forecasts in the short, medium and long term; monitor and forecast short-term 

rainstorms; release rainstorm warnings.  

Municipal Agricultural 

Office 

   

Organise and coordinate the post-disaster reconstruction of rural buildings. We should pay more attention on 

water-logging disasters. 

Municipal Auditing 

Bureau 

   

Auditing the flood-related construction projects. 

Municipal Bureau for 

Letters and Calls 

   

To receive the claims of the local community. 

Municipal Development 

Committee 

   

Organise and manage all flood or geologic disaster-related activities in the economic development zone. 

Municipal Education 

Bureau 

   

1) Supervise and manage the work of protecting schools in the city from flood and typhoon; direct, supervise and 

urge schools to promulgate damages caused by natural disasters like typhoon and flood, as well as measures for 

disaster prevention and alleviation; 2) Supervise and direct schools to suspend classes and avoid danger during the 

emergency in accordance with pre-plans and orders from Municipal Flood Prevention and Drought Resistance 

Headquarters.  

Municipal Finance 

   

Raise funds for maintenance of damaged projects and flood and typhoon control; timely allocation of relief funds 
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Bureau and supervise their use. 

Municipal Flood 

Prevention and Drought 

Resistance Office 

   

Inspect, supervise, coordinate and communicate with the relevant stakeholders to carry out the urban flood 

emergency management activities. 

Municipal Food Bureau 

   

1) Manage and inspect the work of protecting food reserves of the city from flood and typhoon; 2) Organise, supply 

and allocate processed grains during flood and typhoon periods; ensure food supply in disaster areas. 

Municipal Justice 

Bureau 

   

Promulgate relevant state laws and regulations; timely dealing with relevant disputes. 

Municipal Publicity 

Department 

   

1) Coordinate and supervise coverage in the disaster relief and rescue work during flood and typhoon; organise 

reports on people and things specified by Municipal Flood Prevention and Drought Resistance Headquarters; 2) 

Organise relevant departments and news media to promulgate preventative measures against flood and typhoon via 

various forms; 3) Review agencies outside the city for making interviews, arrange the interview route, provide 

background information, organise and coordinate related work; 4) Organise coverage about rescue and relief work 

during flood and typhoon; supervise and direct news media for timely release of information in accordance with 

Guide for Public Defence; 5) Direct relevant departments to cope with public opinions towards rescue and relief 

work during flood and typhoon; 6) Supervise and urge owners, managing departments and departments with key 

protection role of public and other populated places to hang emergency signs. 

Municipal Statistical 

Bureau 

   

Follow the headquarters ’orders and prepare the disaster statistics data.  

Municipal Urban 

Management Bureau 

   

1) Supervise the safety of outdoor advertising boards and store signs during the period of flood and typhoon; 2) 

Timely organisation of the clearance of garbage; clean up and resume damaged municipal facilities. 

People's Armed Forces 

Department 

   

Emergency rescue and moving the victims. 
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Planning Bureau 

   

Following orders from the headquarters. 

Power Supply Bureau 

   

1) Guarantee the electricity supply for key water conservancy facilities and departments, like the municipal 

government, Municipal Flood Prevention and Drought Resistance Headquarters, People’s Armed Forces 

Department, Public Security Bureau, broadcasting and TV stations and telecommunication enterprises in the course 

of flood and typhoon control, drainage of flood, and rescue and relief work; 2) Release early warnings of power 

blackouts; 3)Timely repairs of damaged power facilities and guarantee the power supply; 4) Release updates on 

power outages, emergency repair and recovery; 5) Report losses of the power system incurred by flood and typhoon. 

Public Health Bureau 

   

1) Guarantee medical treatment from emergency medical teams and related hospitals; 2) Provide medical treatment 

and anti-epidemic services for disaster areas; 3) Monitor epidemic situation in disaster areas; prevent the outbreak 

and spread of epidemics after severe disasters; timely information to Municipal Flood Prevention and Drought 

Resistance Headquarters on the epidemic situation in such areas, as well as preventative and control measures; 4) 

Organise monitoring of the quality drinking water and epidemic prevention in the course of flood and typhoon. 

Public Security Bureau 

   

1) Maintain traffic order and social order, organise and carry out necessary traffic control; 2) Crack down on illegal 

and criminal activities like rumours, theft, looting relief supplies and damaging facilities during flood and typhoon 

in accordance with the law; 3) Assist relevant municipal departments to properly cope with mass disturbances in the 

course of flood and typhoon control; 4) Timely understanding of information on people in danger calling the police 

and deploy police to help rescue and transfer them. 

Red-Cross 

   

Prepare the rescue materials and participate into the emergency rescue and recovery activities. 

Safety Inspection 

Bureau 

   

1) Supervise and manage the wok of protecting enterprises producing, trading (including storing) hazardous 

chemical substances against flood and typhoon; lead the emergency rescue work for related accidents; 2) Organise 

safety education on flood and typhoon control for main operators, supervisors of safety production and people 

engaging in special operations of production and business units.  

Service Industry 

   

Organise and manage relief supplies in rescue and relief work for the purposes of flood and typhoon control. 
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Development Office 

Supervisory Bureau 

   

1) Monitor and administer the relevant stakeholders carrying out the urban flood emergency activities; 2) Organise 

and participate in the emergency rescue team. 

Taozhu Sub-District 

Government Office 

   

Organise and manage all flood or geologic disaster-related activities in its administration areas. 

Telecommunication 

Bureau 

   

1) Provide communication support for crucial departments in the course of flood and typhoon control; ensure 

smooth emergency command and communication in the course of flood and typhoon control; 2) Release early 

warnings for communication outages; 3) Timely repair of damaged communication networks and resume 

communication. 

The City Office 

   

Organise specialised meetings for the purposes of flood control and drought relief; coordinate work among relevant 

departments; supervise the implementation of work. 

The Communist Youth 

League Committee 

   

1) To manage the voluntary organisation; 2) Mobilise the local communities. 

Tourism Bureau 

   

1) Supervise and manage the safety of scenic spots and holiday resorts during flood and typhoon; direct, supervise 

and urge the implementation of safety precautions at such places; 2) Supervise relevant departments to shut down 

scenic spots and amusement facilities before weather disasters; direct the evacuation and transfer of tourists. 

Transportation Bureau 

   

1) Be responsible for the safety work against flood and typhoon at highways, waterways, docks and transportation 

stations (fields); 2) Protect transit projects under construction from flood and typhoon; organise and coordinate 

rescue work during traffic emergencies; implement water traffic control in accordance with the law; 3) Be 

responsible for traffic management during emergency periods against flood and typhoon; direct, supervise and urge 

units like stations and ports to timely rescheduling or cancelling of transport, and inform the public of such 

information; 4) Release early warnings of transport disruptions; 5) Organise maintenance of highways and channels 

damaged by flood; organise and deploy vehicles and vessels for rescue and relief work; provide information on 
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damage to transport systems. 

Water Conservancy 

Association 

   

1) To provide local advice to the municipal government; 2) To inspect the embankments and reservoirs; 3) Organise 

the flood emergency rescue teams; 4) To prepare the flood emergency rescue materials. 

Water Conservancy 

Hydropower Bureau 

   

1) Be responsible for daily work of Municipal Flood Prevention and Drought Resistance Headquarters; organise, 

coordinate, supervise and direct the work of flood control in the city; 2) Be responsible for monitoring rainfall and 

working conditions, and water diversion among reservoirs, lakes and rivers; 3) Supervise and manage the safety of 

water conservancy projects; 4) Organise and direct the emergency maintenance of water conservancy projects; 

inspect and direct the maintenance of projects damaged by flood. 

Zhuji Branch of the 

China Life Property and 

Casualty Insurance 

Company Limited 

   

1) Organise and direct insurance companies to properly settle claims of insured units and residents in disaster areas; 

2) Supervise and urge insured units and residents to protect their various properties against disasters and actively 

promote flood insurance. 

Zhuji Branch of the 

People's Bank of China 

   

Raise and allocate loans for disaster relief and emergency maintenance of projects. 

Zhuji Charity 

Federation 

   

To manage the charitable donations. 

Zhuji Daily 

   

1) Timely release of defence guidance for the public in accordance with Zhuji Guide for Public Defence Against 

Flood and Typhoon; 2) Promulgate updates and coverage about disaster relief work during flood and typhoon. 

Zhuji TV and Radio 

Station 

   

1) Timely release of defence guidance for the public in accordance with Zhuji Guide for Public Defence Against 

Flood and Typhoon; 2) Promulgate updates and coverage about disaster relief work during flood and typhoon. 

Zhuji Water Affair 

Group Limited 

   

To ensure the safety of water quality. 
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B. Scoping phase interviews questions 

1. What has been your experience of how stakeholders are included in the urban flood 

emergency management? 

2. Is anyone or any stakeholder in the urban flood emergency management system 

particularly responsible for stakeholder engagement? 

3. What are the key issues that drive and obstruct the stakeholder engagement for urban 

flood emergency management? 

4. What, in your view, should sense to engage the different stakeholders for different kinds 

of flood? 

5. The local community as a key stakeholder in urban flood risk management. What is your 

opinion of its role in urban flood emergency management and how to engage with it? 

6. Which stakeholder do you think will be the most suitable ones to engage the local 

communities? And why is that? 

7. What is your opinion of the overlapping or missed responsibility between the government 

institutions? For example: the overlapping flood emergency management responsibilities 

between the Municipal Emergency Management Office and the Municipal Flood Prevent 

and Drought Resistance Headquarters; the overlapping urban flood risk management 

responsibilities between the Development and Reform Bureau, Housing and Construction 

Bureau and the Water Conservancy Hydropower Bureau? 

8. The Water Conservancy Association as a key stakeholder in urban flood emergency 

management: what is your opinion of its role in urban flood risk management and how to 

develop its abilities? 

9. The Flood Control and Drought Relief Headquarters (municipal, town and street level) as 

a multi-stakeholder platform in urban flood emergency management: what is your 

opinion of its role in urban flood emergency management and how to develop its 

abilities? 

10. For the local flood emergency management, how does the provincial or central 

government influence it? What can they do for it? 

 

  



 

272 

 

C. Key informant interview questions 
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 Investigator: Encheng Zhou 

                                                                                                                                                                     

Tel: 0086-15957519617 China 

                                                                                                                                                                                        

0044-7947588928     UK 

                         Email: E.zhou@Lboro.ac.uk 

 

Dear....., 

Invitation:     SEMI-STRUCTURAL INTERVIEW ON STAKEHOLDER 

ENGAGEMENT OF URBAN FLOOD EMERGENCY 

MANAGEMENT IN A CHINESE MEDIUM-SIZE CITY – A 

CASE STUDY IN ZHUJI 

You are hereby invited to participate in an interview on the stakeholder engagement of 

urban flood emergency management in a medium-sized Chinese city – a case study in 

Zhuji. The discussion will take place on__________at_______starting at _______. 

This is part of the research I am undertaking with the University of Loughborough in 

the UK but also with the help of the Hehai University and the Zhejiang Flood Control 

and Drought Relief Headquarters in China. One of the thrusts of this research is 

improving the stakeholder engagement effectiveness of urban flood emergency 

management. 

This invitation comes to you in view of your wide experience and knowledge of the 

issues affecting the urban flood emergency management in Zhuji. 

PROVINCIAL FLOOD 

CONTROL AND DROUGHT 

RELIEF HEADQUARTERS OF 

ZHUJI 



 

274 

 

The major objectives of this semi-structural interview are as follows: 

1. To identify and analyse the stakeholders’ roles and functions during the urban 
flood emergency management in Zhuji. 

2. To find out your opinions about stakeholder engagement activities during the 
urban flood emergency management process in Zhuji. 

3. To identify and analyse each stakeholder’s salience types that affect the urban 
flood emergency management in Zhuji. 

The above objectives are basically a guide of what will be discussed. Detail questions, 

and a potential stakeholder list will be presented for 1 hour and these will be followed 

by a discussion. 

Yours faithfully, 

Encheng Zhou 
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Semi-structural Interview 

Part 1: Stakeholder Identification Questions 

From reviewing documentation and discussions with some local flood experts, the 

following list of stakeholders and their roles have been identified for the urban flood 

emergency management system in Zhuji 

1. Do you think any key stakeholder missing from the list? If so, please list them and describe 
their roles. 

2. Do you think there are any mistakes about these stakeholders’ roles?  
3. How they act their roles? Any overlapping, cross, or missing responsibilities for urban 

flood emergency management? If so, please give your own opinions. 
4. Who do you think will be the key stakeholders for the urban flood emergency management 

in Zhuij?  

Part 2:    General Questions 

5. What is the major problem of urban flood emergency management in China? 

6. What has been your experience of how stakeholder organisations are included in the urban 

flood emergency management?  

7. What are the key issues that drive and obstacle the stakeholder engagement for urban 

flood emergency management? 

8. In your organisation is there any person you think is or could be a leader regarding this 
urban flood emergency management topic?  

7. Are there any in the system? And how they do it?  

9. What has been your experience of how local community are included in the urban flood 
emergency management?  

10. For the municipal flood emergency management, how do the prefecture-level city 
government and provincial government influence it?  
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Part 3: Stakeholder Classification 

During the urban flood emergency management, the attitudes of the stakeholders can be 

classified as Power; Legitimacy; Criticality; Temporality. Based on these four attitudes, please 

compare the 52-urban flood emergency management stakeholders in Appendix one, and list 

the stakeholders who have each kind of attitudes. Please consider the three periods of urban 

flood emergency management: preparedness, response, and recovery). 

• Preparedness: Activities including the design of urban flood emergency 

management plan, organisation planning, resource planning… 

• Response: Activities including warning, alert, rescue, damage mitigation, 

transport system… 

• Recovery: Repair, Reconstruction, strengthening of resilience… 
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 Preparedness Response Recovery 

Power: a relationship in which the stakeholder can influence the urban flood emergency 
management system based on its position, resource, ability. Which include: 

• Physical resources of force, violence, restraint 
• Material, financial resources or incentives 
• Positive or negative social influence on reputation, prestige through the media and 

other sources 

   

Legitimacy: a generalised perception or assumption that the stakeholder claim is desirable, 
proper or appropriate within some socially constructed system of norms, values, beliefs, 
definitions. Which include: 

• Self interest 
• Normative approval 
• Comprehensibility and ‘taken for grantedness’ 

   

Urgency: level of importance of stakeholder claim and immediate attention is paid to 
stakeholder claims. 
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C1. List of people that were interviewed – key informant interviews 

1. Interview with XXX on July 7th, 2015 at his office in Zhuji, Zhejiang Province, 
China.     

2. Interview with XXX on July 17th, 2015 at His Office in Zhuji, Zhejiang Province, 
China.     

3. Interview with XXX on July 13th, 2015 at his office in Zhuji, Zhejiang Province, 
China.  

4. Interview with XXX on July 29th at his office in Zhuji, Zhejiang Province, China.  

5. Interview with XXX on July 17th at her office in Zhuji, Zhejiang Province, China.     

6. Interview with XXX on July 17th at his office in Zhuji, Zhejiang Province, China.     

7. Interview with XXX on July 13th at his office in Zhuji, Zhejiang Province, 
China.    . 

8. Interview with XXX & XXX on July 27th at the Flood Control and Drought 
Relief Headquarter Office in Zhuji, Zhejiang Province, China.  

9. Interview with XXX on July 14th at his office in Zhuji, Zhejiang Province, China.     

10. Interview with XXX on July 13th at his office in Zhuji, Zhejiang Province, China.     

11. Interview with XXX on July 13th at the Municipal Flood Control and Drought 
Relief Headquarter Office in Zhuji, Zhejiang Province, China.     

12. Interview with XXX on June 23rd at his office in Zhuji, Zhejiang Province, China.  
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D. Stakeholder survey 
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Dear colleague, 

RE: RESEARCH INTO THE STAKEHOLDER ENGAGEMENT IN URBAN 

FLOOD EMERGENCY MANAGEMENT IN A CHINESE MEDIUM-SIZE 

CITY 

This is to advise that I am undertaking a research about stakeholder engagement in 

urban flood emergency management in a medium-sized Chinese city. The main 

objective of the research is to improve the stakeholder engagement effectiveness 

during the urban flood emergency management processes in China.  In order to help 

develop a clear understanding on this subject I designed a questionnaire to be filled in 

by senior managers from the urban flood emergency management stakeholders in 

Zhuji like you. I am sure that your immense experience and knowledge of the urban 

flood emergency management in Zhuji will contribute greatly to this research. I would 

therefore appreciate if you can spare a few minutes to thoughtfully answer the 

questions below. If you do not have much information on some of the questions do not 

answer them just go to the next question. 

I would appreciate receiving response to the questionnaire as soon as possible but not 

later than 10th August 2015. You can either deliver the response to the Municipal Flood 

Control and Drought Relief Headquarters Office. 

The responses received will be treated with utmost confidentiality and will solely be 

used for the research analysis purpose. No one will have access to your response 

except for me as the researcher and members of the faculty in their supervising my 

MUNICIPAL FLOOD CONTROL AND 

DROUGHT RELIEF HEADQUARTERS OF 

ZHUJI 
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work. If however you are interested in receiving a copy of final results, do let me know 

and we can make arrangements for you to receive a copy. 

Thank you for your time and support 

Zhuji Flood Control and Drought Relief Headquarters Office 

NO.65, Bingjiangbei Road, Zhuji 

Postcode: 311800 

Contact Number: 0575-87012432/87014676 

Fax: 87119536 

Time: 30th July 2015 
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RESEARCH ON STAKEHOLDER ENGAGEMENT IN URBAN FLOOD 

EMERGENCY MANAGEMENT 

Name of respondent  

Organisation  

Position  

How long have you been involved in urban flood 

emergency management (XX years) 

 

Tel  

email  

Introduction: 

In the mid-1980s, Freeman presented that organisational behaviour may be impacted by its 

constituencies depending on the extent to which they can affect or are affected by 

organisation actions (Freeman, 1984). In China, progress on stakeholder engagement has 

been made in the past ten years after the adoption of the principles “putting people first” 

and a “scientific outlook on development” (Kerssens, et al., 2012). Based on a WMO report 

in 2006, stakeholders in flood risk management should include ①Government 

ministries, departments and agencies; ②Communities; ③Scientific institutions; 

④Registered NGOs & CBOs; ⑤Voluntary Organisations; ⑥The Private Sector. T 

The traditional engineering-focused flood risk management approaches implemented by 

strong government institutions makes these engagement processes ineffective. The 

communication between the relevant stakeholders is rare and passive. The local flood risk 

management objectives and approaches cannot satisfy each stakeholder’s own needs 

(Cheng & Chen, 2011).. 

The purpose of this questionnaire is to seek your expert views on stakeholder engagement 

during the urban flood emergency management in Zhuji, China. The information obtained 

through these questionnaires will be for the direct used of the study, and will be processed 

without identifying individual opinions. 

The questionnaire is divided into four parts: 

• Part 1: General Questions related to your experience about the urban flood 
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emergency management and the related stakeholder engagement process. 

• Part 2: Questions related to the interactions between your stakeholder and 

other stakeholders during the urban flood emergency management 

processes. 

• Appendix 1: The list of urban flood emergency management stakeholders in 

Zhuji 

 

We would now like to ask you a few specific questions about your stakeholder’s 

opinion regarding the urban flood emergency management system in Zhuji.  

1) Your Stakeholder’s Opinion: 
1. How was your stakeholder involved in urban flood emergency management?  

a) Officially involved   
b) You felt involved  

 
2. Which flood below do your stakeholder care most (multiple choice)? 

(a) Typhoon 
(b) Fluvial floods  
(c) Water-logging floods 
(d) Flash floods  
(e) Dam-break  
(f) Geological disasters caused by floods 
(g) Others  

If others, please explain___________________ 

3. In your opinion, do you think who should be the leader of the urban flood 
emergency management in Zhuji? 
•  

•  

•  
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4. Have you ever heard about urban flood emergency plan?                                                 
Yes/No 

 

5. If yes, what kind of role does your stakeholder play during the urban flood 
emergency management?  
•  

•  

•  

•  

•  

 

6. Do you have any opinion about your engagement of the headquarters? Please give 
your opinion. 
•  

•  

•  
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(2) Other stakeholders and their opinions: (Appendix one list 52 urban flood 

emergency management stakeholders in Zhuji, how does your stakeholder 

interact with them? Please consider the different period of urban flood 

emergency management: Preparedness, responds and recovery): 

7. Now how do you have urban flood emergency information? Who provides this 
information? Please try to find their ID from the Appendix one and list them 
below: 

 

 

 

For each of them, please try to say if you consider their information, quantifying from 

High, moderate to low. 

Urban Flood Emergency Preparedness: (Activities including Land using, 
technical or biological measures, organisation planning, resource planning…) 
Information 
Quality 

Stakeholder ID 

High  
Moderate  
Low  

 

Urban Flood Emergency Response: (Activities including warning, alert, rescue, 
damage mitigation, transport system…) 
Information 
Quality  

Stakeholder 

High  
Moderate  
Low  

 

Urban Flood Emergency Recovery: (Repair, Reconstruction, strengthening of 
resilience…) 
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Information 
Quality  

Stakeholder 

High  
Moderate  
Low  

 

8. Does your stakeholder directly contact with the local communities?                                                                                        

Yes/ No 
 
9. If no, do you think who should be responsible for the community engagements? 

 

 

 

10. Are you in contact with the local communities for the urban flood emergency 
management                                                                                               
Yes/ No 

 
11. If yes, Please try to list them 

 

 

 

For each one, state if you have: (a) Regular contacts; (b) Occasional contacts; (c) Very 

rare contacts; 

Urban Flood Emergency Preparedness: (Activities including Land using, 
technical or biological measures, organisation planning, resource planning…) 
Contact frequency  Stakeholder ID 
Regular Contacts  
Occasional Contacts  
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Very rare Contacts  

 

Urban Flood Emergency Response: (Activities including warning, alert, rescue, 
damage mitigation, transport system…) 
Contact frequency  Stakeholder ID 
Regular Contacts  
Occasional Contacts  
Very rare Contacts  

 

Urban Flood Emergency Recovery: (Repair, Reconstruction, strengthening of 
resilience…) 
Contact frequency  Stakeholder ID 
Regular Contacts  
Occasional Contacts  
Very rare Contacts  
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E. Stakeholder groups of flood emergency management in Zhuji 

Stakeholder groups for flood emergency management in Zhuji (Levels II, III, IV) 
1) General Management Group (CO, MFPDRHO) 

• Review dynamics of the whole city’s rescue and relief work, compile rescue 
and relief work bulletin based on relevant information; 

• In charge of compiling documents to report to Provincial Party Committee and 
Government, Shaoxing Municipal Party Committee and Government, and 
superior Flood Control and Drought Relief Headquarters; 

• Responsible for collecting, reviewing and compiling dynamics of relevant 
regions’ and departments’ flood and typhoon control work; make proposals for 
and coordinate the work; and 

• Take the lead in determining the interviewee for media; review relevant 
publicity and news reports. 

2) Emergency Rescue and Mitigation Group (PAFD, WCHB, PSB, HCB, CAB, 
MTB, LRB, AB, PHB, PSB, MTCB)  

• Direct and coordinate danger removal and urgent repair of water conservancy, 
electricity, traffic, communications, water and gas supply, and drainage 
facilities, and urban and rural houses; 

• Review and gather information on the status of the whole city’s various 
emergency rescue teams, machinery, facilities and equipment; receive 
supporting emergency rescue teams and facilities from outside the city 
uniformly, and coordinate the army’s participation in emergency rescue and 
relief; 

• In charge of unified allocation of various emergency rescue teams, machinery, 
vehicles, facilities and equipment in rescue work; 

• Urge towns (sub-districts)’ evacuation of people and their shelter for security 
in dangerous areas, according to instructions and pre-plan demand; 

• Coordinate emergency medical services for the injured; and 
• Collect, review and report on the situation of the whole city’s evacuation of 

people and personnel relocation; and guide different regions’ work to 
guarantee the support of uniformly relocated people. 

3) Propaganda Group (MPD, ZD, ZTRS, MFPDRHO) 

• [AQ: Media or Publicity Group?] Coordinate publicity and report on flood and 
typhoon control, and rescue and relief work; organise and coordinate 
interviews for media and journalists from outside the city; 

• Release information on the flood, disaster situation, danger, and rescue and 
relief work to news media and the public in due time; 
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• Guide relevant units’ response to public opinion on the flood and typhoon 
rescue and relief work; and 

• Coordinate the operation of the news centre. 

4) Monitoring and Forecasting Group (WCHB, MB, LRB) 

• Closely monitor the whole city’s wind, rainfall, water level and dangerous 
situations; disclose real-time information in a timely and accurate manner; 

• Receive information on flood and typhoon control from superior Flood Control 
and Drought Relief Headquarters and water resource, meteorology, and land 
and resources departments; 

• Make proposals for early-warning information release and disclose the 
information based on the orders from Municipal Flood Control and Drought 
Relief Headquarters in good time; and 

• Implement reservoir and river network operation for flood control according to 
water conservancy project use and control plan and orders from superior Flood 
Control and Drought Relief Headquarters. 

5) Disaster Verifying and Auditing Group (CAB, WCHB, AB, LRB, MTB, 
MFPDRHO) 

• Review, gather, summarise, verify and report disaster-related data on 
personnel, goods and materials, emergency evacuation and loss caused by 
disaster; and 

• Invite experts to assess loss caused by the disaster after the end of disaster; and 
report assessment result to the municipal party committee and government and 
other departments concerned promptly. 

6) Logistical Services Group (CO, WCHB) 

• In charge of logistical support provision for Municipal Flood Control and 
Drought Relief Headquarters during emergency response; and 

• Responsible for the reception of superior flood and typhoon control work and 
condolence groups; Municipal Water Conservancy and Hydropower Bureau 
oversees Level II and Level I emergency responses respectively. 

Other Stakeholder Groups of Flood Emergency Management in Zhuji (Level I) 
7) Supplies Purchasing Group (CAB, MFB, SIDO) 

• Receive various rescue and relief goods and materials that come from superior 
units or social donation uniformly; 

• In charge of purchasing various rescue and relief goods and materials; and 
• Distribute rescue and relief goods and materials uniformly. 
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8) Emergency Medical and Health Group (PHB, HCB, EPB) 

• Organise emergency response medical team to carry out emergency medical 
rescue; and 

• Organise garbage clearance; in charge of disinfection and the monitoring, 
prevention and treatment of epidemic diseases in disaster area. 

9) Stability Maintaining Group (PSB, PAFD) 

• Responsible for maintaining public order and dealing with mass security 
incidents caused by flood and typhoon control; and 

• Lawful crackdown on illegal activities like rumour spreading, theft, loot of 
flood control and typhoon relief goods and materials, and flood control 
installation vandalism. 

10) Mobilising Group (MPD, TCYLC, RC) 

• In charge of mobilising social organisations during emergent flood season; and 
• Responsible for emergency personnel deployment of party members and 

leading cadres. 

11) Discipline Monitoring Group (SB) 

• Supervise and examine the enforcement of flood and typhoon control 
disciplines and the implementation of major measures; urge departments 
concerned and towns (sub-districts) to implement flood and typhoon control 
measures. 
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F. Network maps-Gephi 
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F.1 Urban flood Preparedness (information exchange quality) 
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F.2 Urban flood Preparedness (interaction frequency) 
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F.3 Urban flood emergency response (information exchange) 
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F.4 Urban flood emergency response (interaction frequency) 
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F.5 Urban flood emergency response (information exchange) 
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F.6 Urban flood emergency response (interaction frequency) 
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