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Photo: ÚÈÛÌÓÓÐÛÌɯÐÔÈÎÌɯÖÍɯ"ÏÖÕÎØÐÕÎȮɯÖÕÌɯÖÍɯÛÏÌɯ2×ÖÕÎÌɯ"ÐÛàɯ/ÙÖÎÙÈÔÔÌɀÚɯ×ÐÓÖÛɯÊÐÛÐÌÚ. The Yangtze River (brown 

water) and Jialing River (blue water) meet at the urban centre. Credit: ESA. 
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Nothing on earth is as yielding as water,  

and yet, 

for breaking down the firm and strong, 

it has no equal 

 

 (Lao Zi ), founder of Taoism 
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Abstract  

 

Sufficient governance capacity is required to be able to alleviate urban flood risk. The 

Chinese Sponge City Programme (SCP), which aims to address flood risk, experiences 

governance issues that jeopardize its longevity. In this research, governance efforts in 

the SCP are assessed through the lens of the Governance Capacity Framework (GCF) 

to identify  supporting and  limiting governance conditions  in the SCP. The latter are 

subsequently addressed with ÎÖÝÌÙÕÔÌÕÛÈÓɯÈÊÛÖÙÚɀɯleadership functions , which  are 

able to make changes by utilizing their influential power on the decision -making 

process and thereby improve governance capacity of the programme.  Capacity was 

found to perform well  with  topics concerning strong-willed  and decisive control 

through authorit y, while topics about decentralization and participation were found 

to be relatively limiting. The most urgent matter to improve is the attraction of 

currently underdeveloped private -public partnerships  (PPPs). 

Within the top-down Chinese planning context, making changes needs to come from 

the highest government levels: actors who are best suited to improve governance 

capacity in the SCP are at the ministerial level . In particular, utilizing their leadership 

functions that can increase engagement between sectors and stakeholders are crucial 

to improve governance capacity. Still , the municipal level deserves special attention: 

it is the level at which the SCP is implemented. When municipalities are enabled by 

higher levels of government to hold a larger extent of discretionary power , they can 

make better use of their leadership functions. This would be beneficial to the SCP, as 

the municipal level  has the ability to increase local engagement.  

Keywords: Sponge City Programme, governance capacity, leadership, flood risk management, China  
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Preface  

 

I have written this thesis to conclude my Spatial Planning master programme at 

Radboud University. It has always interested me how humans adapt to their  

surroundings. In the Netherlands, where I grew up, water has always been a vital part 

of history and has shaped our identity due to our geographical traits. We fought 

ÈÎÈÐÕÚÛɯÞÈÛÌÙɯÛÖɯÚÜÊÏɯÈÕɯÌßÛÌÕÛɯÛÏÈÛɯÐÛɯÏÈÚɯÉÌÊÖÔÌɯ×ÈÙÛɯÖÍɯÖÜÙɯÊÜÓÛÜÙÈÓɯÏÌÙÐÛÈÎÌȭɯ6ÌɀÝÌɯ

had historical losses due to flooding and the battle is ongoing, although now, learning 

to live  with wat er has become more prominent instead of just fighting it.  

Another interest of mine, or call it an obsession, is China. From its rich history and 

ancient culture to its interesting modern -day society, the country feels like a rough 

diamond that is taking t he world by storm. Learning the Chinese language has taught 

me much about the Chinese, as every single written character has meaning behind it 

that makes sense within the cultural context. Both the Dutch and Chinese have had 

long traditions of managing wat er and it is no surprise the two countries tend to look 

at each other in that regard. Living with water, even in urbanized areas, is increasingly 

becoming the norm for both. Working together  to adapt our cities to flood risk is 

something I hope to contribu te to in my career after finishing my studies. Diving into 

governance specifics of the Chinese Sponge City Programme from my Dutch point of 

view  was therefore a welcome opportunity for this ÙÌÚÌÈÙÊÏȮɯÈÕËɯÛÏÌɯȿ"ÐÛÐÌÚȮɯ6ÈÛÌÙɯ

ÈÕËɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌɀɯÚ×ÌÊÐÈÓÐÚÈÛÐÖn provided the perfect foundation to do so.  

I would like to express my gratitude to some people that have been significant to me 

in this period of writing, which was admittedly rough at times because of the 

pandemic. First my mother, Karin, who has always  been supportive (and patient!) 

during my years of studying. The same applies to Laura, my girlfriend, who can 

reduce stress with a single smile. My father, Gary, who is unfortunately no longer with 

us but has often been in my thoughts while writing  this thesis, as I know exactly which 

encouraging words he would have said to me. And of course, my supervisor, Erwin: 

besides the useful feedback he provided  and the time he took during our meetings, 

the conversations we had were simply very enjoyable and expressed with a genuine 

interest. Thank you all, and I hope you will enjoy reading my thesis.  
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Photo: walkway bridge over Minghu Wetland Park, Liupanshui city (Turenscape).  
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Introduction  

 

Ɂ,ÈÒÌɯÛÏÌɯÔÖÜÕÛÈÐÕɯÉÖÞɯÐÛÚɯÏÌÈËȭɯ,ÈÒÌɯÛÏÌɯÙÐÝÌÙɯàÐÌÓËɯÐÛÚɯÞÈàȭɂ 

In 1958, with these words, chairman Mao Zedong made clear he pursued forcing 

nature into obedience by the human will. In the decades that ÍÖÓÓÖÞÌËȮɯ"ÏÐÕÈɀÚɯÈÕÚÞÌÙɯ

to its rowdy rivers was to attempt to keep them under control with man -made 

structures such as dams, canals and levees (Chen et al, 2020). Fast forward to the 21st 

ÊÌÕÛÜÙàȯɯ"ÏÐÕÈɀÚɯÕÈÛÜÙÈÓɯÍÓÖÖË×ÓÈÐÕÚɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓà being encroached and built up 

with ever -growing urban territories due to rapid urbanization (Qi et al, 2021). With 

less room for water to escape, flooding in Chinese cities has increasingly become a 

threat to human lives and assets. As recent as July 2021, in Henan province, floodwater 

ÚÞÌ×ÛɯÛÏÌɯÊÐÛàɯÖÍɯ9ÏÌÕÎáÏÖÜȯɯÈɯÊÓÖÜËÉÜÙÚÛɯÊÖÕÛÈÐÕÐÕÎɯÈɯàÌÈÙɀÚɯÞÖÙÛÏɯÖÍɯÙÈÐÕɯÚÞÌ×ÛɯÛÏÌɯ

city in only three days  (Barrett, 2021), resulting in over 300 deaths. The mindset to 

ÚÖÓÝÌɯÚÜÊÏɯ×ÙÖÉÓÌÔÚɯÏÈÚɯÚÏÐÍÛÌËɯÚÛÙÖÕÎÓàɯÚÐÕÊÌɯ,ÈÖɯ9ÌËÖÕÎɀÚɯÞÖÙËÚɯin 1958, with 

ȿÕÈÛÜÙÌ-ÉÈÚÌËɯÚÖÓÜÛÐÖÕÚɀ (NBS) becoming increasingly important in Chinese urban 

planning to combat water issues. A noticeable shift in the change of course that the 

Chinese Communist Party (CCP) has taken regarding human influence on nature is 

their  goal of an ȿecological civilizationɀ. 3ÏÌɯ""/ɯÈÊÒÕÖÞÓÌËÎÌËɯÛÏÈÛɯ"ÏÐÕÈɀÚɯÍÖÙÔÌÙɯ

growth model of ɁÐÕÌÍÍÐÊÐÌÕÛɯÈÕËɯÉÓÐÕËɯËÌÝÌÓÖ×ÔÌÕÛɂ (Wang-Kaeding, 2018) needed to 

change and thus added the term ȿÌÊÖÓÖÎÐÊÈÓɯÊÐÝÐÓÐáÈÛÐÖÕɀ to their constitution and 

overall development plan in 2012, where it emphasized integration into economic, 

political, cultural and social development . The term ȿecological civilizationɀ quickly 

became a buzzword after president Xi Jinping used it on multiple formal  occasions 

and at its core it encompasses the restoration of ɁÏÈÙÔÖÕÐÖÜÚɯËÌÝÌÓÖ×ÔÌÕÛɯÉÌÛÞÌÌÕɯÔÈÕɯ

ÈÕËɯÕÈÛÜÙÌɂɯ(Lin, 2021; Xiang-Chao, 2018). This line of thought eventually resulted in 

the Sponge City Programme (SCP) pilot initiative, which aspires sustaina ble water 

governance for Chinese cities to combat flooding.  

 

1.1. The Sponge City Programme  

The SCP is an urban planning concept initiative by the  Chinese government that does 

ÕÖÛɯÚÌÌÒɯÛÖɯÔÈÒÌɯÛÏÌɯÙÐÝÌÙɯàÐÌÓËɯÐÛÚɯÞÈàɯÈÚɯÞÈÚɯ,ÈÖɀÚɯÈÔÉÐÛÐÖÕȮɯÉÜÛɯÛÖɯÐÕÚÛÌÈËɯÎÐÝÌɯ
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water room to flow  and create green space to absorb floodwater, thus attempting to 

imitate natural hydrological and ecological processes (Liu et al, 2017; Barrett, 2021). In 

practice, this is done through  implementing  sponge city infrastructure such as 

permeable pavements and retention ponds in Chinese cities (figure 1). As of 2021, the 

"ÏÐÕÌÚÌɯÎÖÝÌÙÕÔÌÕÛɯÏÈÚɯÚ×ÌÕÛɯÖÝÌÙɯȥƕƖɯÉÐÓÓÐÖÕɯÖÕɯÚÜÊÏɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌȭɯBy 2030, the 

goal is to have 80% of Chinese urban areas be able to absorb at least 70% of rainwater 

to prevent flash floods and riverine floods.  3ÏÌɯ2"/ɀÚɯÏÌÈËɯÈÙÊÏÐÛÌÊÛȮ Kongjian Yu, 

stated the following which makes it apparent that the SCP attempts to solve flooding 

issues in a drastically different way:  

Ɂ6ÌɯÛÏÖÜÎÏÛɯÞÌɯÊÖÜÓËɯÜÚÌɯÊÖÕÊÙÌÛÌɯÛÖɯÊÏÈÕÕÌÓÐáÌɯÈɯÙÐÝÌÙȭɯ6ÌɯÛÏÖÜÎÏÛɯÞÌɯÊÖÜÓËɯÜÚÌɯËàÒÌÚɯÛÖɯ

protect cities from being flooded. We were wrong. Floods are not our enemies; we can become 

friends with water. We must revive ancient wisdom to create a harmonious relationship 

ÉÌÛÞÌÌÕɯÕÈÛÜÙÌɯÈÕËɯÔÈÕȰɯÉÌÛÞÌÌÕɯÞÈÛÌÙɯÈÕËɯÛÏÌɯÊÐÛàȭɂɯȹKongjian Yu, WE Forum, 2019). 

 

 

Besides having brought forth the idea of sponge cities, Kongjian Yu leads the 

Turenscape landscape design bureau, which  is often hired by municipalities to design 

sponge city projects to blend in with their natural landscape. He defines his work as 

ɁÛÏÌɯÈÙÛɯÖÍɯÚÜÙÝÐÝÈÓɂ, which accentuates thinking globally but acting locally (Daroy, 

2018). 8ÜɀÚɯÛÏÖÜÎÏÛÚɯÈÉÖÜÛɯÛÏÌɯÊÖÕÕÌÊÛÐÖÕɯÉÌÛÞÌÌÕɯÕÈÛÜÙÌɯÈÕËɯÔÈÕɯÊÈÕɯÉÌɯseen in the 

Figure 1: sketch of a sponge city with 

several nature-based solutions to deal 

with urban water related issues 

(Pattinson, 2016). 
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name ȿ3ÜÙÌÕÚÊÈ×ÌɀɯÈÚɯÞÌÓÓȯɯȿtu  ( ) is the Chinese word for earth  and ren  ( ) means 

peoplÌɀȭ A typical example of one of their SCP projects can be seen in figure 2 below. 

 

The SCP was designed in 2013 and initiated in 2015 by the Ministries of ȿHousing and 

Urban-Rural Developmentɀ, ȿFinancingɀ, and ȿWater Resourcesɀ, when several pilot 

projects were coordinated across the country with the support of national policies. 

According to Francesch-Huidobro et al (2015), the SCP is the first ever policy to 

address exactly who is in charge of flood risk management in China. It follows a top -

down process: national authorities such as the ministries behind the SCP come up 

with principle s and guidelines, after which provincial and local departments 

operationalize into their respective areas (Galderisi & Colucci), 2018). This 

operationalization is met with both a sense of freedom and restrictions: provinces and 

municipalities have the freedom to add modifications when implementing the SCP to 

serve their specific context, as long as they abide by ȿ3ÌÊÏÕÐÊÈÓɯ&ÜÐËÌÓÐÕÌÚɯÍÖÙɯÛÏÌɯ

"ÖÕÚÛÙÜÊÛÐÖÕɯÖÍɯ2×ÖÕÎÌɯ"ÐÛÐÌÚɀɯ(Zhang et al, 2017).   

Political pressure from above to integrate SCP plans is significant, but so is the 

financial incentive: pilot sponge cities receive a yearly amount of around CN¥500 

ÔÐÓÓÐÖÕɯȹȥƚƙɯÔÐÓÓÐÖÕȺɯÖÍɯÍÜÕËÐÕÎɯȹ#ÈÐɯÌÛɯÈÓȮɯƖƔƕƛȺȭ Currently, a discussion is ongoing if  

it is worth to maintain the SCP in this form, due to matters such as cost efficiency and 

other governance capacity issues (Sidner, 2018). It is normal for a pilot programme to 

come across various types of ÐÚÚÜÌÚȮɯÚÐÕÊÌɯÐÛɀÚɯÈɯÍÖÙÔɯÖÍɯÌß×ÌÙÐÔÌÕÛ. The question is 

whether these are solvable. In this research, ÛÏÌɯ2"/ɀÚɯgovernance capacity will be 

assessed and subsequently addressed with leadership functions to estimate ÛÏÌɯ×ÐÓÖÛɀÚɯ

potential to scale up towards a long-term national policy.  

Figure 2: Yanweizhou Wetland Park, Jinhua city. Part of the SCP, designed by Turenscape. The photo on the left 

is during the dry season, the photo on the right is during the monsoon season. The park allows the river to 

naturally flood when necessary. The elevated bridge remains accessible in any circumstances (Turenscape, n.d.). 
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1.2. Problem statement , research aim  and scope  

Governance capacity is required to enable effective change and continuously solve 

urban water governance challenges (Koop et al, 2017). The SCP shows governance 

weaknesses: lack of funding, limited stakeholder participation and lack of equity and 

transparency. SCP governance limitations are typical for Chinese government -

initiated  programs: it is centrally organized to  such a degree that implemented  

projects lack localized governance (Yawen et al, 2019), there is no clear organization 

to coordinate different actors across sectors (Qi et al, 2021) and ÚÛÈÒÌÏÖÓËÌÙÚɯȿat the 

ÉÖÛÛÖÔɯÖÍɯÛÏÌɯÍÖÖËɯÊÏÈÐÕɀɯÚÜÊÏɯÈÚɯÊÐÛÐáÌÕÚɯÏÈÝÌɯÓittle or no opportunity to influence 

planning  processes (Ehnert et al, 2018). The Chinese urban planning system is 

arranged to be as fast and effective as possible, with top -down structures keeping 

national government actors in control . While such strategies definitely have their 

benefits to implement plans quickly  on the short-term, low participation from 

anything but the national government limits long -term longevity. For example, SCP 

funding issues have arisen since national government subsidies alone have proven to 

be insufficient (Qi et al, 2021). The SCP can thus be seen as a representative case study 

of Chinese governmental top-down planning processes. 

However, even with its governance issues and conventional planning character , the 

SCP is a remarkable and ambitious programme that takes an important step in the 

right direction: i t shakes up conventional urban planning methods, it makes China 

rethink what urban environments need to look like and shifts towards a focus on 

sustainabili ty. During these times of climate change-induced increased urban flooding, 

such a programme is simply a necessity and must be encouraged. These are all reasons 

why this topic has been chosen for this research: it would be a shame if the SCP would 

be halted in its potential , or even cease to being used, due to governance limitations . 

This research aims to identify and understand both supporting  and limiting 

governance capacity conditions found in the SCP, as well as how to address them 

through leadership functions  in order to potentially improve those conditions.  To 

accomplish this aim, this research will focus on t he following elements:  

1) Provide an institutional context of the SCP, since the programme affects and is 

influenced by different actor s and stakeholders; 
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2) Utilize the Governance Capacity Framework (GCF) to identify supporting and 

limiting conditions present in the SCP, in order to  find pathways where the 

programme can improve its capacity to enable effective change; 

3) Identify leadership functions that are present in the SCP whom are able to 

follow those pathways to improved governance capacity , since such leaders 

hold the power to shape governance of the programme. 

Since the spotlight is aimed at governance of the SCP, the scope of this research will 

encompass themes of governance only: effectiveness of the SCP regarding its ability 

to reduce flooding , technical evaluations of the programme or engineering-oriented 

performance assessments will not be addressed. For such studies, see for example Hu 

et al (2018), Zhou et al (2018) and Leng et al (2019). 

 

1.3. Relevance  

Societal relevance most noticeably lies in the impacts of urbanization and climate 

change on urban water management, in this case the increased flood risk in Chinese 

cities. According to Köster (2021), when not properly addressed, these impacts 

become a greater burden on Chinese society, both in terms of lives and assets. Further 

development of nature-based solutions is needed to combat future flooding  issues. 

Moreover, if the SCP is successful, a snowball effect can occur: more Chinese cities can 

adopt SCP policies, or other countries could follow its example.  The question if 

governance capacity of the SCP can be improved is therefore relevant for Chinese 

society and possibly other societies, as is analysing how this governance capacity can 

improve through leadership . Successful governance of the SCP could turn the 

programme into a long-term national policy, which can improve the lives of millions 

of Chinese citizens. Assessment of its governance capacity can create understanding 

of limitations  and underlying processes, as well as shape interactions between actors 

and stakeholders (Koop et al, 2017). Addressing supporting  and limiting governance 

conditions of this programme is important since policy actions can become ineffective 

due to governance gaps (Biesbroek et al, 2013; Eisenack et al, 2014). 

Regarding scientific relevance, research has already been done and is still ongoing on 

how well sponge city infrastructure performs at a technical level. However, since the 
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first sponge city projects were implemented around 2015, questions and criticism 

surrounding the project  have become more prevalent. Examples of these criticisms 

revolve around financial viability, equity, transparenc y and inclusiveness. Moreover, 

studies have shown (Bach et al, 2014; Barron et al, 2017) that research from various 

disciplinary approaches is needed for successful flood risk  management. As for 

research into the SCP specifically, research is most common within the fields of 

engineering and ecology (Li et al, 2018) but a larger diversity of disciplines is already 

noticeable. 

This research will provide insight from the discipline of spatial planning  with a 

governance-focused scope to add towards integrated t rans-disciplinary scientific 

information on the SCP. According to Koop et al (2017), more integrated approaches 

to urban water governance are needed since the ones available tend to be focused on 

technical aspects with not enough regard to governance processes. Assessing 

governance capacity fills that gap in the case of the SCP. They also argue that so far in 

literature, little effort has b een put into consistently assessing urban water governance 

capacity, even though cities are increasingly recognized as crucial to addressing 

climate-related issues. Moreover,  Meijerink  & Stiller  (2013) argue that leadership has 

been relatively  neglected within climate adaptation literature.  Including leadership as 

a means to address governance capacity of climate adaptation adds to that gap. Lastly, 

it is noteworthy that these research frameworks are about addressing Chinese-style 

governance with western -style research methods, possibly leading to new insights. 

Lastly, for both societal and scientific relevance applies the following: the field of 

urban water governance is dynamic due to continuous ly changing circumstances, 

making newer research generally more relevant as time goes by. 

 

1.4. Research questions  

An overarching project that is coordinated top -down across sectors such as the SCP 

comes with governance capacity challenges. To be able to grow from a pilot 

programme to a national policy, its governance capacity must be sufficient  to enable 

effective change. In this research, these governance capacity challenges will be 

identified with the Governance Capacity Framework  (GCF) (Koop et al, 2017). 
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Moreover, improving governance conditions can potentially be carried out by various 

types of leaders with governing power . Thus, identified supporting  and limiting 

governance conditions will be addressed with the Leadership Functions Framewo rk 

(LFF) (Meijerink  & Stiller , 2013). The following main question  is formed: 

MQ.  To what extent is governance capacity of the Sponge City Programme

 capable of managing flood risk and how can leadership make a difference?  

 

First, an overview is made of how the SCP is arranged. The institutional context such 

as involved actors and stakeholders surrounding the programme are analysed and 

mapped. Moreover, relevant regulatory frameworks such as laws and regulations will 

be discussed. This overview will serve as a base for the rest of this research, since the 

SCP operates within these mechanisms of governance. Moreover, since leadership is 

prevalent in a hierarchical programme such as the SCP, leadership functions are 

examined and categorized as follows by use of the leadership functions framework by 

Meijerink & Stiller (2013): political-administrative, connective, adaptive, enabling and 

dissemination (see §2.10.1. and §3.1.). Identifying these leadership functions in the SCP 

ÞÐÓÓɯÚÌÙÝÌɯÈÚɯÈɯÉÈÚÌɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯ×ÙÖÎÙÈÔÔÌɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàȭɯThe first 

subquestion  will look into those matters:  

SQ1.  What is the institutional context and leadership structure of the S ponge City

 programme ? 

 

Second, governance capacity of the SCP will be assessed with the Governance 

Capacity Framework by Koop et al (2017) through three separate dimensions: knowing, 

wanting and enabling. Each dimension will have various governance conditions and 

indicators to create a score. The goal is to create an integrated, empirical 

understanding of governance conditions that determine the capacity which is needed 

to enable the SCP goals. By using this framework, supporting  and limiting governa nce 

conditions  can be identified with five-step Likert scores ranging from -- (very limiting) 

to ++ (very supporting ). The second subquestion  will  address this part  of the research: 

SQ2.  How does the Sponge City ProgrammeɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯperform ? 
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Third  and final, leadership functions will be used to address supporting  and limiting 

governance capacity conditions that have been identified, since those leadership 

positions hold the power to improve governance conditions . The third  subquestion  

supports this section: 

SQ3.  To what extent can leadership play a role in improving the Sponge City 

/ÙÖÎÙÈÔÔÌɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯÊÖÕËÐÛÐÖÕÚȳ 

 

1.5. Reading guide  

See table 1 below for a reading guide  that briefly elaborates the contents of each section. 

Section  Contents  

Introduction  
Research outline  

Problem statement, relevance, aim and research questions 

Theoretical 

framework  

Literature review  

Relevant theories, concepts, ideas, models and discussions from 

previous literature  

Conceptual model  

Visualization of findings from literature combined with research 

design 

Methods  
Research strategy 

Plan of approach and operationalization  

Analysis  

Institutional and structural background of the SCP  

Includes actor and stakeholder analyses, including their level of 

importance, influence, and leadership functions  

Assessment  

Governance capacity 

Utilizing the GCF to pinpoint supporting and limiting governance 

conditions of the SCP 

Synthesis  
Leadership linked to governance capacity  

Findings from the analysis and assessment linked 

Conclusion  

Main research question answered  

To what extent is governance capacity of the Sponge City Programme 

capable of managing flood risk and how can leadership make a 

difference? 

Discussion  
Meaning, importance and relevance of results  

Includes reflection, interpretation, limitations  and recommendations 

Table ƕȯɯÈɯÙÌÈËÐÕÎɯÎÜÐËÌɯÖÍɯÛÏÐÚɯÙÌÚÌÈÙÊÏɀÚɯÊÖÕÛÌÕÛÚɯÐÕɯÈÕɯÖÝÌÙÝÐÌÞȭ 
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Literature review  
 

In this chapter, relevant theories, ideas, concepts, frameworks and discussions from 

previous literature will be elaborated. Findings from literature will be visualized in to 

a conceptual model at the end of the chapter to show how this research gives meaning 

to these findings in its research design.  

 

2.1. Urbanization  

"ÏÐÕÈɯÏÈÚɯÓÐÍÛÌËɯÈÕɯÌÕÖÙÔÖÜÚɯÈÔÖÜÕÛɯÖÍɯÛÏÌɯ×Ö×ÜÓÈÛÐÖÕɯÖÜÛɯÖÍɯ×ÖÝÌÙÛàɯÚÐÕÊÌɯÛÏÌɯƕƝƜƔɀÚȮɯ

approximately 800 million people (Jiang, 2020). This led to a swift rise of the middle 

class. Spectacular economic growth averaged an almost 10% annual GDP increase, 

which is accompanied by a rapid urbanization rate: from 20% living in cities in 1980 

to over 60% in 2020 (Chen et al, 2019). Experts believe that percentage will rise to 

approximately 70-ƛƙǔɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯƖƔƙƔɀÚɯȹ2ÏÐɯÌÛɯÈÓȮɯƖƔƔƚȰɯ4ÕÐÛÌËɯ-ÈÛÐÖÕÚȮɯƖƔƕƜȺȭɯ

In the last 35 years, more than 40,000 square kilometres of new urban land was created, 

with the number of cities going up from 193 to 653 , making China one of the fastest 

urbanizing countries in the world (Liu et al, 2018). To meet rising demands for living 

Ú×ÈÊÌȮɯÔÜÊÏɯÖÍɯ"ÏÐÕÈɀÚɯÕÈÛÜÙÈÓɯÍÓÖÖË×ÓÈÐÕÚɯÚÜÙÙÖÜÕËÐÕÎɯÜÙÉÈÕɯÈÙÌÈÚɯÏÈÝÌɯÕÖÞɯÉÌÌÕɯ

occupied (Yin et al, 2014) with drastic forms of land readjustment: Chinese urban land 

ÏÈÚɯÔÜÓÛÐ×ÓÐÌËɯÉàɯÔÖÙÌɯÛÏÈÕɯÍÐÝÌɯÛÐÔÌÚɯÚÐÕÊÌɯÛÏÌɯƕƝƝƔɀÚɯȹ7ÜɯÌÛɯÈÓȮɯƖƔƕƚȺ. Exacerbated 

flooding and urban expansion into floodplains are directly connected (Du et al, 2018).  

 

2.2. Water  and climate change  

(ÕɯÛÏÌɯÚÈÔÌɯÛÐÔÌɯ×ÌÙÐÖËɯÈÚɯ"ÏÐÕÈɀÚɯÙÈ×ÐËɯÜÙÉÈÕÐáÈÛÐÖÕȮɯÊÓÐÔÈÛÌɯÊÏÈÕÎÌɯÏÈÚɯÉÌÊÖÔÌɯÈɯ

more pressing issue due to more severe natural hazards and extreme weather events, 

ÚÜÊÏɯÈÚɯÏÌÈÝàɯÙÈÐÕɯȹ.ɀ&ÖÙÔÈÕȮɯƖƔƕƙȺȭɯ6ÈÙÔÐÕÎɯÖÍɯÛÏÌɯÈÛÔÖÚ×ÏÌÙÌɯÐÕÊÙÌÈÚÌÚɯÐÛÚɯ

capacity to hold water, thus impacting the water cycle by accelerating the process of 

evaporation and redistribution of moisture, often in the form of altered precipitation 

intensity and patterns (United Nations, n.d.). In China, more frequent extreme rainfall 

is being reported every year, especially rainfall of short duration but high intensity 

(Dai, 2017; Li, 2013). This trend is expected to continue for the following decades (Yin 
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et al, 2014). Cities in particular are vulnerable to the impacts of climate change due t o 

dense population concentrations and valuable infrastructure (Hallegatte & Corfee -

Morlot, 2010). Wang & Liu (2020) therefore suggest that Chinese policymakers re-

establish harmony with nature, improve their flood risk management and increase 

governance capacity as a response. This requires significant governance efforts by the 

Chinese government through environmental programmes. Moreover, i n 2015, the UN 

(United Nations) member states agreed on 17 SDGs (Sustainable Development Goals) 

to be able to achieve the goals set in the 2030 Agenda for Sustainable Development 

(UNDP, 2015). Among these are SDGs that are relevant for urban water governance 

in China, i.e.: ɁÌÕÚÜÙÐÕÎɯÈÝÈÐÓÈÉÐÓÐÛàɯÈÕËɯÚÜÚÛÈÐÕÈÉÓÌɯÔÈÕÈÎÌÔÌÕÛɯÖÍɯÞÈÛÌÙɯÈÕËɯÚÈÕÐÛÈÛÐÖÕɯÍÖr 

allɂɯȹ2#&ɯƚȺ and ɁÔÈÒÐÕÎɯÊÐÛÐÌÚɯÈÕËɯÏÜÔÈÕɯÚÌÛÛÓÌÔÌÕÛÚɯÐÕÊÓÜÚÐÝÌȮɯÚÈÍÌȮɯÙÌÚÐÓÐÌÕÛɯÈÕËɯ

ÚÜÚÛÈÐÕÈÉÓÌɂ (SDG 11). These SDGs are prominently featured as global and can thus be 

applied to both developed and developing countries. China is one of the countries that 

ÏÈÚɯ×ÓÌËÎÌËɯÛÖɯÐÔ×ÓÌÔÌÕÛɯÛÏÌÚÌɯ2#&ɀÚɯȹ)ÐÈÕÎȮɯƖƔƖƔȺ and the SCP can surely be seen as 

an effort to contribute towards these goals. 

 

2.3. Urban  water  issues  

Fuelled by the combination of urbanization and climate change, waterlogging has 

become more and more prevalent in various Chinese cities (Wu et al, 2019; Yin et al, 

2014). According to Dai ( 2017), China is prone to natural disasters, of which water and 

climate -related disasters are most frequent, such as storms, landslides and floods. 

Every year, most Chinese administrative regions (e.g., 26 out of 31 regions in 2016) 

suffer from flooding, causing the loss of human lives and financial assets. There is also 

no country in the world more exposed to flooding in terms of assets: by the 2070s, $12 

trillion is expected to be at risk (Nicholls, 2007).  ÕɯÌÚÛÐÔÈÛÌËɯƕɯ×ÌÙÊÌÕÛɯÖÍɯ"ÏÐÕÈɀÚɯ

GDP is lost yearly to flooding  (Wang & Liu, 2020). More than 640 cities are subject to 

flooding, with two thirds of the Chinese urban population living in flood  prone areas. 

Inadequate drainage structures are one of the most important causes to urban flooding 

next to urbanization and climate change: in many Chinese cities, drainage is outdated 

ÈÕËɯÊÈÕɀÛɯËÌÈÓɯÞÐÛÏɯÐÕÊÙÌÈÚÌËɯÙÈÐÕÍÈÓÓɯÐÕÛÌÕÚÐÛàɯÈÊÊÖÙËÐÕÎÓàɯȹ3ÈÐȮɯƖƔƕƜȺ. Drainage was 

often designed to deal with an average flooding recurrence interval of less than 50 

years (i.e., a one in 50 years chance of flooding). According to Fuldau er (2019), many 



  
 

29 
 

Chinese cities disregarded entire natural water systems and filled them with concrete 

during their development process, while drainage systems were often not a part of 

new urban planning strategies and could therefore not keep up with above -ground 

expansion. The average permeability of cities is around 15%, while an unpaved 

surface area averages more than 90% permeability (Smith and Ward, 1998). This 

reduced permeability allows for flooding hotspots. Shepard (2016) states that half of 

"ÏÐÕÈɀs cities do not meet national standards for flood prevention safety, which is one 

of the issues that the SCP aims to address. According to Mirza (2003) and Jha et al 

(2012), poor urban planning, a deficit of flood risk management and lacking 

adaptation, both structural and non -structural, have contributed to the increase of 

urban floods in number and severity, while Xue et al (2005) state that many Chinese 

cities have become extra vulnerable to flooding due to land subsidence. Hydrological 

conditions have been altered by human activities such as dredging up floodways and 

ÌßÊÈÝÈÛÐÕÎɯÚÈÕËȮɯÊÖÕÚÌØÜÌÕÛÓàɯÏÐÕËÌÙÐÕÎɯÙÐÝÌÙÚɀɯÊÈ×ÈÊÐÛàɯÛÖɯÍÖÙÔɯÈɯÉÜÍÍÌÙɯáÖÕÌɯÍÖÙɯ

riverine flooding (Zhang et al, 2008). Thus, the two main causes of flooding in Chinese 

cities are pluvial flooding and riverine flooding which are both intensified through 

urbanization and climate change-induced extreme weather events. 

A large part of the Chinese urban population lives near the coast, lakes and rivers, of 

which the Yangtze and Yellow River have the largest populations right alongside the 

river banks. This places many Chinese cities at risk from interrelated flood risks (Liao 

& Wishart, 2021).  ËËÐÛÐÖÕÈÓÓàȮɯËÜÌɯÛÖɯ"ÏÐÕÈɀÚɯȿÏÜÒÖÜɀɯÏÖÜÚÌÏÖÓËɯÙÌÎÐÚÛÙÈÛÐÖÕɯÚàÚÛÌÔȮɯ

there is a substantial number of urban citizens without access to facilities as well as 

services such as flood insurance (Miller & French, 2012), leaving them extra vulnerable. 

Furthermore, flooding is not the only major ÞÈÛÌÙɯÐÚÚÜÌɯÍÈÊÐÕÎɯ"ÏÐÕÈɀÚɯÜÙÉÈÕɯÈÙÌÈÚȯɯ

over 50% of Chinese cities experience water scarcity and more than 400 cities are 

reliant on groundwater resources, which too is linked with urbanization and climate 

change (Sidner, 2017). Even though the SCP most noticeably tries to combat flooding 

issues, dealing with water scarcity is part of the programme as well: a sponge is able 

to not only hold water, but to release it as well.  
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2.4. Climate adaptation with  nature -based solutions  

To counter urban water issues, climate adaptation strategies need to be implemented 

(Oulahen et al, 2018). In this research, these strategies will be defined according to the 

UNFCC (United Nations Framework Convention on Climate Change):  

Ɂ ËÈ×ÛÈÛÐÖÕɯÙÌÍÌÙs to adjustments in ecological, social, or economic systems in response to 

actual or expected climatic stimuli and their effects or impacts. It refers to changes in processes, 

practices, and structures to moderate potential damages or to benefit from opportunities 

ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÊÓÐÔÈÛÌɯÊÏÈÕÎÌȭɂ (United Nations, 2021). 

Because of the growing urban population, climate change adaptation in cities is now 

a key factor for strategies to minimize flood risk and other water related issues 

(Shalaby & Aboelnaga, 2017). Governments worldwide have gradually been putting 

more emphasis on taking better care of the environment with new development 

concepts such as nature-based solutions (NBS; ÚÖÔÌÛÐÔÌÚɯÈÓÚÖɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯȿÓÖÞ-

ÐÔ×ÈÊÛɯËÌÝÌÓÖ×ÔÌÕÛɀɯÖÙɯȿ+(#ɀȺȭ   

As for China, awareness of the environment had become a larger talking point to 

everyday citizens, leading up to  more than 800 environmental protests in China 

between 2010 and 2020 (Shen, 2020). The country has been experiencing a 

metamorphosis regarding environmental care and urban regeneration (Tai, 2018). 

Restructuring space has taken a greater role compared to just stimulating growth and 

has evolved to a national strategy level, with both national regulations and urban 

planning policies paying greater a ttention to sustainability in general. With that new 

way of thought in mind, and due to effects of urbanization and climate change leading 

to greater flood risk in Chinese cities, the SCP was implemented to combat water 

issues. Since the SCP tackles these issues by incorporating natur al attributes of the 

environment  (green spaces and blue systems such as wetlands) instead of fighting it, 

it is considered a nature-based solutions programme (Liao & Wishart, 2021). The 

$ÜÙÖ×ÌÈÕɯ"ÖÔÔÐÚÚÐÖÕɯÊÖÕÚÐËÌÙÚɯÈÓÓɯȿÚÖÓÜÛÐons that are inspired and supported by 

ÕÈÛÜÙÌɀɯÈÚɯÕÈÛÜÙÌ-based solutions, as long as they benefit biodiversity (European 

Commission, 2020). Nature -based solutions are thus placed in a continuation of grey-

green infrastructure hybrids. Often, existing grey infrastructure (e.g., buildings) are 

ȿÎÙÌÌÕÌËɀɯȹÌȭÎȭȮɯÎÈÙËÌÕÚɯ×ÓÈÊÌËɯÖÕɯÙÖÖÍÛÖ×ÚȺȭ Recovery projects such as the recovery of 

natural processes are often considered more impactful (Martin, 2021).  
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Nature -based solutions can thus be placed on a scale ranging from grey, to hybrids of 

green and grey, and completely green (figure 3).  

 

Figure 3: nature-based solutions from grey to green infrastructure (Naylor et al, 2017). 

Generally, nature-based solutions aim to strengthen conservation and preservation of 

natural landscapes with sustainable design that lowers the impact on an entire 

ecosystem (Qin et al, 2013). 

 

2.5. Government , governance  an d the common good  in planning  

First, the terms government and governance will be defined to clarify their usage in this 

research. This essentially boils down to structure versus process, respectively. 

Richardson (2012) describes the shift from government to governance as a shift from 

a hierarchical structure to interaction in networks.  Government refers to an authority 

that holds the function of governing in the form of control or rule, a structure that 

works with procedures. See it as a line of formal institutions from top -down to bottom. 

Governance is a multi-layered network rather th an a line, while working with 

processes (Rosenau & Durfee, 1999) and is broader than government  in its definition 

as well: the word governance is derived from the Greek terms for  ȿÛÖɯÚÛÌÌÙɀɯÈÕËɯȿ×ÐÓÖÛɀȮɯ

referring to the multi -stakeholder process of guiding a society in a certain direction by 

leadership of the government (Fasenfest, 2010). In short, governance includes a 

network of government layers, institutions, the private sector , civil society. Under 

liberal democratic beliefs, leadership of the government ÞÖÜÓËɯÉÌɯȿÛÏÌɯÞÐÓÓɯÖÍɯÛÏÌɯ

×ÌÖ×ÓÌɀȮɯÙÜÓÐÕÎɯÛÏÌÔÚÌÓÝÌÚɯȹÐÕȺËÐÙÌÊÛÓàȭɯ'ÖÞÌÝÌÙȮɯÈÊÊÖÙËÐÕÎɯÛÖɯÙÌÚÌÈÙÊÏÌÙÚɯÚÜÊÏɯÈÚɯ

Dimitrov (2014), China is a communist autocracy at heart in its style of governance. 

Others (e.g., Sigley, 2016; Lo, 2015) call it a hybrid socialist-neoliberal form of 
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governance that acts authoritarian yet grants its subjects their own autonomy to some 

degree. This is particularly  true for  Chinese environmental policy, which is described 

as top-down and non -×ÈÙÛÐÊÐ×ÈÛÖÙàȮɯÌÝÌÕɯÛÏÖÜÎÏɯÛÏÌɯÚÐÛÜÈÛÐÖÕɯȿÖÕɯÛÏÌɯÎÙÖÜÕËɀɯÐÚɯ

considered ambiguous, showing both authoritarian and liberal features  (Qi et al, 2008). 

According to Lo (2016), local actors in environmental policy are often not controlled 

by the national government, and therefore enjoy a relatively large amount of freedom 

and flexibility despite the authoritarian rule at its core. Dai ( 2017) agrees that China is 

organized in a top-down hierarc hy where the national government imposes decisions 

on local governments, which they subsequently are required to implement. When 

local governments change plans or priorities, this is usually preceded by incentives by 

the national government in  the form of legislation or policy documents. For the SCP, 

the same conditions apply, starting out as a national government initiative and 

implemented at local levels.  

The OECD mentions that governance is the next issue that the Chinese government 

needs to address in order to progress on their development path. Since 2003, the 

OECD and Chinese ministries established their ties and mutual trust with  the 

combined effort in  the China Governance Project, which aimed to better understand 

Chinese governance challenges and to organise meetings to discuss such issues. 

According to the OECD (2005), good governance is essential for a society to reach its 

objectives and ensure sustainable development. One of the most used ways to assess 

ØÜÈÓÐÛàɯÖÍɯÎÖÝÌÙÕÈÕÊÌɯÐÚɯÛÏÌɯÎÖÝÌÙÕÔÌÕÛɀÚɯÊÈpacity to achieve dependable and steady 

implementation of policy (The World Bank, 2007). According to Wuijts et al (2018), 

governance approaches are the most effective in dealing with water issues. Takala 

(2017) adds that shifting towards sustainability needs focused governance to do so, or 

as Pahl-Wostl (2017) puts it: ɁÎÖÝÌÙÕÐÕÎɯÛÏÌɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕɯÖÍɯÎÖÝÌÙÕÈÕÊÌɯÐÚɯÛÏÌɯÒÌàɯ

ÊÏÈÓÓÌÕÎÌɯÐÕɯÔÖÝÐÕÎɯÛÖÞÈÙËÚɯÔÖÙÌɯÚÜÚÛÈÐÕÈÉÓÌɯÎÖÝÌÙÕÈÕÊÌɂ. Thus, a strong emphasis on 

the process of transformation and dynamic potential  of governance. 

Another way to look at urban governance is to focus on the transformative power of 

cities that are directed towards the common good. Downing & Thigpen (1993) 

emphasize the necessity of the common good trumping personal gains. Since Chinese 

society is collectivist in nature instead of individualistic , opportunities arise to 

implement policies for the common good in China. Although this  collectivist 
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characteristic of Chinese society is somewhat stereotypical and naturally does not 

consider all citizens, the core norms and values of collectivism are embedded in 

Chinese urban planning discourse (Wang, 2020). Arguably, due to the global effects 

of climate change, the common good has shifted towards a higher level than on a city 

or nation scale: to the benefit of all humanity or even the planet. Still, Häikiö (2007) 

argues, such a large cause needs to be addressed at a local level too. Moreover, Næss 

(2009) adds that while working towards the common good is a noble cause, it may not 

become the tyranny of the majority. Minority groups in society need to be protected, 

ÖÙɯÛÏÌɯÎÖÖËɯÞÖÜÓËɯÕÖÛɯÉÌɯȿÊÖÔÔÖÕɀȭɯThe New Leipzig Charter (2020) provides three 

princi ples of to ensure the common good:      

 1) participation and integration, which is defined as acting in the public interest  

with services and infrastructure while keeping inclusiveness, affordability, safety and 

accessibility in mind. For sustainable development, Häikiö (2007) argues that active 

citizenship and participation in planning processes contribute towards this principle, 

as it adds a basis for legitimacy and justification for actions that are being taken by 

decision-makers.          

 2) multi-level governance, which is about all levels over government taking 

responsibility and contributing to the common good by tackling complex challenges 

together. Important aspects of multi -level governance ÈÙÌɯȿÚÜÉÚÐËÐÈÙÐÛàɀȮɯÐÕɯÞÏÐÊÏɯ

allocation of authority is appointed to the lowest government level that is practical, 

ÈÕËɯȿ×ÙÖ×ÖÙÛÐÖÕÈÓÐÛàɀ, meaning balanced decision-making proportional to an objective 

can only be fair after thorough assessment and analysis of various interests (Bossdorf, 

2021).            

 3) a place-based approach, meaning the tailoring of spatial development to the 

needs of a specific area. One way to do so is by using local values as a guiding tool for 

planning processes. Bradford (2005) states that local knowledge, collaboration 

between civil society and governments, finding a balance between local and 

overarching policies, and recognition of local governments as key actors are critical 

aspects of realising a place-based approach.  

Subsequently, the principles of the common good need to be applied to two 

dimensions of the city according to the New Leipzig Charter (2020):   

 1) the just city, which is achieved by transforming an area that enables equality 

of opportunity and environmental justice for all societal groups. Fainstein (2005; 2013) 
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is one of the most notable urban planners who introduced this concept. She argues 

that all urban policies should adhere to a normative framework in which equity, 

democracy and diversity are key responsibilities for decision -makers.   

 2) the green city, which, as the name implies, revolves around transforming 

urban environments into climate resilient areas with high regard for the natural 

ecology in terms of (among others) air, water and soil. Nature -based solutions are 

typically used towards such goals. Besides increasing resilience to climate change-

induced risks,  natural  urban greenery is integral to both human physical and mental 

health (Momm -Schult et al, 2013) as well as to flora and fauna (Jim & Chen, 2008). 

Green city planning is seen as new paradigm by researchers such as Pankaja & 

Nagendra (2015), which must guide urban environmental planning to a more secure 

future.  

 

2.6. Actors and stakehold ers in public policy  

Understanding stakeholder interests and priorities is essential to find solutions that 

are widely accepted by decision-makers as well as the communities that are affected 

by policies (Li et al, 2019). The potential of stakeholder participation to positively 

influence the outcome of projects is recognized across various disciplinary approaches, 

including  ÜÙÉÈÕɯ×ÓÈÕÕÐÕÎɯȹ.ɀ#ÖÕÕÌÓÓɯÌÛɯÈÓȮɯƖƔƕƜȺȭɯ.ÕÌɯÖÍɯÛÏÌɯÌÔÌÙÎÐÕÎɯÊÏÈÓÓÌÕÎÌÚɯÛÏÈÛɯ

threaten continued impleme ntation of the SCP is the competing interests of 

stakeholders and their restraint to make compromises, which hinders financial flow 

into the SCP (Qi et al, 2020). To overcome this challenge, they suggest stakeholders 

should participate in planning processe s of the SCP and create mutually beneficial 

collaborative strategies more often, since the programme does not yet include active 

stakeholder engagement and participation, most noticeably when it comes to local 

residents. It must be noted that setting up tr ustful connections in China between 

governmental, commercial and public stakeholders is extra challenging due to the 

sheer pace of urban development compared to the west. Possibilities for collaboration 

between stakeholders are further reduced because of mandatory requirements found 

in the SCP guidelines, such as the goal of reducing runoff water by a high percentage. 

Therefore, Qi et al (2020) argue in favour of increased flexibility that allow 

collaboration on locally agreed SCP development paths. Analyses of stakeholder roles 
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can improve the project scope. Thus, a thorough stakeholder analysis is recommended 

to provide specific directives for implementation of projects in the SCP.  

 

2.7. Water governance  and IWRM 

Water governance is a vast concept and what it means exactly varies from one 

institution to another. The Water Governance Centre (2013) summarizes it as ɁÈÓÓɯàÖÜɯ

ÕÌÌËɯÛÖɯÎÐÝÌɯÞÈÛÌÙɯÐÛÚɯ×ÓÈÊÌɯÐÕɯÚÖÊÐÌÛàɂ, a rather broad way of looking at it. When zoomed 

in on this concept, it refers to how water related  topics such as flood risk and water 

resources management are organized, as well as the interactions between all those 

involved , such as organizations and stakeholders (Havekes et al, 2013). As the OECD 

ÐÚɯÛÏÌɯÞÖÙÓËɀÚɯÓÌÈËÐÕÎɯÖÙÎÈÕÐÚÈÛÐÖÕɯÐÕɯÞÈÛÌÙɯÎÖÝÌÙÕÈÕce, their definition will be used 

in this research:  

Ɂ6ÈÛÌÙɯÎÖÝÌÙÕÈÕÊÌɯÐÚɯÛÏÌɯÙÈÕÎÌɯÖÍɯ×ÖÓÐÛÐÊÈÓȮɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÈÕËɯÈËÔÐÕÐÚÛÙÈÛÐÝÌɯÙÜÓÌÚȮɯ×ÙÈÊÛÐÊÌÚɯ

and processes (formal and informal) through which decisions are taken and implemented, 

stakeholders can articulate their interests and have their concerns considered, and decision-

ÔÈÒÌÙÚɯÈÙÌɯÏÌÓËɯÈÊÊÖÜÕÛÈÉÓÌɯÍÖÙɯÞÈÛÌÙɯÔÈÕÈÎÌÔÌÕÛȭɂɯ(OECD, 2015).  

Water governance is a fast-expanding field of academic knowledge which  has 

developed a lot in the last 10 to 15 years (Pahl-Wostl, 2017). According to Edelenbos 

(2012), governing water has traditionally been a technical expertise with old -fashioned 

hierarchical government approaches. However, according to Lange et al (2013), 

governing water has evolved into more non -hierarchical variations around the world 

with horizontal c ooperation and participation: from government to governance.  

 In China, however , a clear hierarchy with a strong government presence does 

not ÚÐÔ×ÓàɯÌÝÖÓÝÌɯËÜÌɯÛÖɯÛÏÌɯÊÖÜÕÛÙàɀÚɯÍÐÙÔɯÉÌÓÐÌÍɯÐÕɯÛÙÈËÐÛÐÖÕÚȭɯ ÊÊÖÙËÐÕÎɯÛÖɯ6ÈÕÎ et 

al (2017) water management has been handled by the Chinese central government 

since ancient times and not much has changed regarding the centralized government 

as the most prominent form of state governance.  

Several institutions and researchers have engaged in what defin es good water 

governance. Most noticeably the OECD (2015), which has provided a framework to 

encourage good practice of water governance at all government levels to be able to 

facilitate change, when necessary, named ȿthe principles on water governanceɀ. This 
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document encourages clearly 

distinguishing roles and 

responsibil ities, managing water at 

the appropriate scale, policy 

coherence across sectors, adapting 

the governance capacity of 

authorities to the level that water 

governance demands, stakeholder 

engagement and more. It is pointed 

out that technical solutions to wate r 

issues often already exist and are 

well -known, but implementing 

them through policy across sectors 

remains a challenge. A total of twelve 

principles  are clustered around three main ÈÚ×ÌÊÛÚȯɯȿÌÍÍÌÊÛÐÝÌÕÌÚÚɀȮɯȿÌÍÍÐÊÐÌÕÊàɀɯÈÕËɯ

ȿÛÙÜÚÛɯÈÕËɯÌÕÎÈÎÌÔÌÕÛɀ (figure 4). Effectiveness is measured by the input from 

governance to specify clear sustainable water policy goals, to implement them and to 

what extent expected targets are met. Efficiency relates to maximising the benefits of 

sustainable water governance at a minimal cost to society. Lastly, trust and 

engagement involve  ensuring inclusiveness of stakeholders, democratic legitimacy 

and fairness of outcome to society as a whole.  

"ÏÐÕÈɯÐÚɯÈÕɯ.$"#ɯÔÌÔÉÌÙɯÈÕËɯÊÖÕÚÐËÌÙÌËɯÈɯȿÒÌàɯ×ÈÙÛÕÌÙɀɯÉàɯÛÏÌɯÖÙÎÈÕÐáÈÛÐÖÕ (OECD, 

n.d.). Since 2016, China has formally committed to adhering to the principles across 

sectors and water-related activities by joining the Global Coalition for Good Water 

Governance (Akhmouch, 2017). The OECD (2016) specifies policy recommendations 

to urban water governance as well, while highlighting SDG  11: ȿÔÈÒÐÕÎɯ ÊÐÛÐÌÚɯ

ÐÕÊÓÜÚÐÝÌȮɯÚÈÍÌȮɯÙÌÚÐÓÐÌÕÛɯÈÕËɯÚÜÚÛÈÐÕÈÉÓÌɀȭɯThe OECD points out that in cities there will 

increasingly  be risks of ȿÛÖÖɯÔÜÊÏɯÞÈÛÌÙɀȮɯȿÛÖÖɯÓÐÛÛÓÌɯÞÈÛÌÙɀɯÈÕËɯȿÛÖÖɯ×ÖÓÓÜÛÌËɯÞÈÛÌÙɀɯ

and are thus in need of governance frameworks that are able to foster resilience and 

the ability  to adapt in changing circumstances due to urbanization and climate change. 

These realisations have led more and more institutions such as the OECD to develop 

approacheÚɯ ÚÏÈ×Ìɯ ÖÍɯ ȿ(ÕÛÌÎÙÈÛÌËɯ 6ÈÛÌÙɯ 1ÌÚÖÜÙÊÌÚɯ ,ÈÕÈÎÌÔÌÕÛɀɯ ȹ(61,ȺȭɯThe 

Figure 4: OECD principles on water governance (OECD, 

2015). 
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frameworks that the OECD provides can be classified as IWRM.  According to Grigg 

(2008), IWRM can be defined as a planning framework that deals with organizing and 

operating water systems to integrate and balance the goals of all relevant stakeholders. 

This integration must be established between policy sectors, water sectors, 

government authorities, organizational levels, management functions and phases, 

geographic units, as well as professions and disciplines. The Global Water Partnership 

(GWP) accentuates the process and its goals: to achieve maximized social and 

economic welfare in an equitable way without damaging ecosystems, the process of 

IWRM is used to coordinate water, land and resources management (Global Water 

Partnership, 2017). Some researchers (Biswas, 2008; Grigg, 2014; Jonker, 2002) have 

criticised and attempted to alter the definition of the GWP, however. Biswas (2008) 

ÊÈÓÓÚɯÛÏÌɯ&6/ɀÚɯËÌÍÐÕÐÛÐÖÕɯÐÕÖ×ÌÙÈÉÓÌɯÐÕɯÐÛÚɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÊÈ×ÈÊÐÛàɯËÜÌɯÛÖɯÉÌÐÕÎɯ

ȿÝÈÎÜÌɀȭ Remarkably, this vagueness has contributed to its popularity in many 

countries: according to Biswas, countries justify their water policies by adhering to the 

&6/ɀÚ definition of IWRM, which is easily done thanks to vague and broad character 

ÖÍɯÛÏÌɯËÌÍÐÕÐÛÐÖÕȭɯ&ÙÐÎÎɯȹƖƔƕƘȺɯÈÎÙÌÌÚȮɯÈÙÎÜÐÕÎɯÛÏÈÛɯÛÏÌɯ&6/ɀÚɯËÌÍÐÕÐÛÐÖÕɯÐÚɯÛÖÖɯÖ×ÌÕɯ

for interpretation : step-by-step guidelines are preferable. Lastly, Jonker (2002) tried to 

mÈÒÌɯ ÈËÑÜÚÛÔÌÕÛÚɯ ÛÖɯ ÛÏÌɯ &6/ɀÚɯ ËÌÍÐÕÐÛÐÖÕɯ Éàɯ ÚÏÐÍÛÐÕÎɯ ÛÏÌɯ ÍÖÊÜÚɯ ÍÙÖÔɯ ÞÈÛÌÙɯ

management to the management of activities by people, with the goal of preventing 

too much interference of natural water processes. 

 

2.7.1. Limiting  conditions  

Limitations in governance have many synonyms, such as barriers, gaps, restrictions 

and obstructions. They boil down to the same thing: an occurrence or circumstance 

that impacts the process of governance in a negative manner. According to Dhakal & 

Chevalier (2016), water governance is being held back by its separated nature: 

segments of the urban water system are regulated by various agents such as water 

ÚÜ××ÓÐÌÙÚɯÈÕËɯÓÖÊÈÓɯÎÖÝÌÙÕÔÌÕÛÚȭɯ3ÏÐÚɯÐÚɯÊÈÓÓÌËɯȿÐÕÚÛÐÛÜÛÐÖÕÈÓɯÍÙÈÎÔÌÕÛÈÛÐÖÕɀɯin other 

literature (Eisenack et al, 2014; Edelenbos & van Meerkerk, 2015). It views this 

institutional fragmentation as an issue due to the lack of control and communication 

that it leads to. For water governance in particular, with its many involved 

government levels and various sectors such as urban planning and infrastructure, 
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fragmentation is a threat to an 

integral approach (van Rijsw ick et 

al, 2014). The OECD (2011) names 

more limitations to water 

governance, such as insufficient 

means of scientific and technical 

capacity, monitoring, funding , 

accountability and transparency 

gaps, and lacklustre long -term 

planning. Termeer et al (2012) add 

the dimension of climate change to 

new limiting conditions in water 

governance: which government 

level, which policy and which area of expertise is in charge of handling climate change? 

Which scale does it belong to? Most limiting conditions are dependent on context and 

actor, but nonetheless all require Èɯ×ÙÖÓÖÕÎÌËɯ×ÙÖÊÌÚÚɯÖÍɯ×ÓÈÕÕÐÕÎɯÛÖɯÌÕÚÜÙÌɯȿÎÖÖËɀɯ

water governance (Tortajada, 2010). A durable and reliable governance strategy is 

necessary for this prolonged process in achieving sustainability, according to Koop & 

van Leeuwen (2017). Biesbroek et al (2013) discuss barriers to climate change 

adaptation and conclude that they involve factors and conditions that restrict the 

process, development and implementation of adaptation plans, thus impacting 

governance processes that affect output and, in a later stage, the outcome. Specifically, 

Biesbroek et al argue that these limitations range from cognitive and ambition to 

institutional, determined by the context. Moreover, they emphasize the necessity to 

define these limitations in governance for comparing studi es and leading the search 

for solutions.  Both the findings of Grigg (2008) and Biesbroek et al (2013) are similar 

to the OECD multi -level governance gaps (figure 5). According to the OECD  (2016), 

diagnosing these seven gaps can overcome obstacles and support a stronger form of 

IWRM. An administrative gap arises when there is a scale mismatch between 

administrative boundaries with watersheds not corresponding  with administrative 

regions or functio nal areas (example: spatial plans only accounting for the 

municipality while the watershed is a larger area). Objective gaps occur when 

diverging interests and targets collide and hurt long -term urban water strategies. 

Figure 5: the OECD multi-level governance gaps (OECD, 

2016). 
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Policy gaps happen when there is no co-ordination mechanism and division of 

responsibilities between departments of authorities, therefore hurting policy 

coherence. Accountability gaps appear when there is a lack of transparency in the 

practices of voting districts, often due to asymmetric in formation availability between 

levels of government. Funding gaps arise when financial backing of implementing 

water policy is insufficient, such as when budget is too tight for the growing demands 

of urban water infrastructure. The capacity gap occurs when implementation of water 

policy is interfered by a deficiency of scientific, infrastructural and technical capacity 

of actors. Lastly, the information gap appears when water-related data and knowledge 

is incomplete to steer adequate decision-making across levels of government (OECD, 

2016). Limiting conditions as described in this paragraph lead to more complicated 

ȿÞÐÊÒÌËɀɯÊÏÈÓÓÌÕÎÌÚɯÐÕɯÛÏÌɯÞÈÛÌÙɯÚÌÊÛÖÙ, such as flooding. To overcome such limiting 

conditions,  a strong governance capacity is needed to be able to anticipate and tackle 

these conditions, ideally forming a coherent form of IWRM ( Koop & van Leeuwen, 

2015; Pahl-Wostl, 2009).  

 

2.7.2. Supporti ng conditions  

How can good governance be achieved? Answering that question will lead to finding 

supporting conditions ȹÖÍÛÌÕɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯȿÌÕÈÉÓÌÙÚɀȺɯthat make good governance 

possible. Since governance includes (in)formal processes that organize policy 

decisions to realize societal goals, supporting conditions  are thus defined by Martin 

et al (2021) as circumstances, factors and processes that play a positive role in 

governing and achieving policy decisions by the government authorities in 

accordance with the market, civil society and stakeholders. Such conditions can 

emerge during different stages, chronologically: before initiation of nature -based 

solution projects; during project initiation, planning and design; and during 

implementation  (figure 6, next page). These enablers are categorized through political, 

legal, financial, socio-cultural, human resources and institutional features.  Moreover, 

supporting conditions need to facilitate the dynamic character of governance due to 

the ever-changing context of socio-economics and scientific knowledge. Dang et al 

(2016) name three elements to reach good governance, by assessing ȿÛÏÌɯÙÜÓÌÚɯÖÍɯÛÏÌɯ
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ÎÈÔÌɀ (legislation and procedures), ȿÍÈÊÐÓÐÛÈÛÐÕÎɯ ÙÌÚÖÜÙÊÌÚɀ (the division of power 

between actors) and ȿÊÖÕÝÌÙÎÐÕÎɯ ËÐÚÊÖÜÙÚÌÚɀ (the playing field of various actors , 

stakeholders and their interests). These three elements further advance governance 

accomplishments and institutional capacity.  Others (Ford & King, 2015) name more 

elements such as stakeholder participation, science availability, leadership, financing, 

public approval and institutional context  as vital for governance. Grigg (2011) presses 

for improving the elements of policy, empowerment and control at all government 

levels to advance water governance. A broader effort was undertaken by van Rijswijck 

ÌÛɯÈÓɯȹƖƔƕƘȺȮɯÞÏÖɯÏÈÝÌɯÞÙÐÛÛÌÕɯÈÉÖÜÛɯÛÌÕɯȿÉÜÐÓËÐÕÎɯÉÓÖÊÒÚɀɯto identify limiting and 

supporting conditions within water governance. These building blocks are 

categorized in three separate dimensions: the first addresses knowledge on principles, 

values, policy discourse and the water system, such as flood risk. The second 

advocates the involvement of stakeholders, authorities and regulations. Lastly, the 

third focuses on conflict prevention. Important to note is how these dimensions are all 

interconnected and complementary: coherence is a requirement to ensure successful 

implementation of water policy , van Rijswijck et al (2014) argue. 

 

2.8. Flood risk management  

According to Nillesen (2019), the primary goal of flood risk management is to reduce 

the likelihood of flooding and to reduce the impact when flooding occurs.  To do so, 

prevention and protection methods can be developed to minimize loss of life and assets 

(Simonovic, 2017). Obstacles must be overcome to achieve successful flood risk 

Figure 6: supporting conditions ('enablers') during different stages of NBS projects (Martin et al, 2021). 
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management, ranging from finance, social and political obstacles to changing human 

behaviour (Levy, 2005). Policies can be aimed at overcoming such obstacles. To 

implement these, problems must be thoroughly analysed beforehand, evaluated and 

communicated. Combining these efforts will work towards being able to identify risk 

and come up with corresponding action to minimize them. Since climate change 

seems to not turn around in the near future, action that is taken should at least partly 

focus on the adaptation part of flooding, i.e., adjusting the human environment and 

systems in response to anticipated climate effects to minimize flood risk (McBean, 

2018). This requires complex interactions between the natural and built environment, 

thus needing an integrated approach. Flood risk management strategies are often 

thought to be too short -term, tending towards temporary solutions that are quick to 

implement  (such as levees and dams), all the while disregarding long -term impacts 

(Simonovic, 2017). Randers (2015) states that this is often a political problem due to 

short term positions of po wer in democracies that are obsessed with quick results. 

Such lines of thought must shift towards sustainable solutions, argues Schanze (2006), 

by taking into consideration what is best for the environment and future generations. 

This is a continuous societal process, that needs to find sustainable flood risk 

management methods to add to policy through governance.  

 

2.9. Governance capacity  

What is required to guide vision into policy and practice? This is the question that 

encompasses governance capacity: whatever resources, skills, instruments, 

management tools and institutions are necessary to govern in a complex society. These 

ȿÊÈ×ÈÊÐÛÐÌÚɀɯÙÌÍÌÙɯÛÖɯÛÏÌɯÐÕÛÌÙËÌ×ÌÕËÌÕÊÐÌÚɯÉÌÛÞÌÌÕɯÈÊÛÖÙÚɯÈÕËɯÛÏÌɯÞÐÊÒÌËɯÕÈÛÜÙÌɯÖÍɯ

problems, as well as the features of networks and organizations (IGI Global, n.d.; van 

Popering-Verkerk  et al, 2020). Within these capacities, researchers emphasize 

characteristics such as collaboration, agility, flexibility, stability, innovation and 

networks. Some of these create tension, such as the contradictory traits of flexibility 

and stability.  Anot her example is tension between collaborative governance and 

decisiveness (Healey, 1998).         

 A key aspect of governance capacity is therefore about the means to balance: 

the capacity to ensure democratic values in the governmental hierarchy (Christensen 
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et al, 2016), meaning legitimacy and trust are important in this dynamic relationship. 

.ÛÏÌÙÚɯÓÐÕÒɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯÛÖɯÛÏÌɯȿÐÕÍÙÈÚÛÙÜÊÛÜÙÈÓɯ×ÖÞÌÙɀɯÖÍɯÛÏÌɯÎÖÝÌÙÕÔÌÕÛɯ

(Fukuyama, 2013), or to the quality of government (Rothstein & Teorell, 2008). Both 

formal structural and procedural elements of the government are named, as well as 

informal elements (i.e., how it works in practice). Lodge & Wegrich (2014) distinguish  

between four types of governance capacity: ȿÊÖÖÙËÐÕÈÛÐÖÕɯÊÈ×ÈÊÐÛàɀɯas a means of getting 

ÝÈÙÐÖÜÚɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÛÖɯÞÖÙÒɯÛÖÎÌÛÏÌÙȰɯȿÈÕÈÓàÛÐÊÈÓɯÊÈ×ÈÊÐÛàɀɯas the ability to analyse 

information, assess and advise; ȿÙÌÎÜÓÈÛÐÖÕɯÊÈ×ÈÊÐÛàɀɯto keep a style of governance in 

control ; and delivery capacity to exercise power and provide public services in practice.  

An important component of governance capacity is institutional capacity, say s the 

UNDP  (2008): actors are enabled to collaborate and share knowledge through the 

institutional setting, rules and regulations. Governance capacity, however, is broader 

and includes the roles of resources and discourses (Engle & Lemos, 2010). It is context 

dependent, with for example emphasis on integration (Emerson et al, 2012), 

cooperation (Dang et al, 2016) or on flexibility (Termeer et al, 2015). Koop et al (2017) 

take the position that governance capacity is about being able to incite change. On 

some points, however, most researchers seem to agree, such as: governance capacity 

being about actors identifying and acting upon collective problems (Dang et al, 2016), 

governance capacity being determined by institutional settings and distribution of 

resources (Pahl-6ÖÚÛÓȮɯƖƔƔƝȺɯÈÕËɯÛÏÌɯÐÕÍÓÜÌÕÊÌɯÖÍɯÈÊÛÖÙÚɀɯÐÕÛÌÙÌÚÛÚɯÖÕɯÐÕÛÌÙÈÊÛÐÖÕs 

between them (Adger et al, 2009).        

 Since actors and stakeholders can behave in unpredictable and complex ways, 

governance capacity does not necessarily lead to effective change automatically. 

Instead, it is a prerequisite enabler for effective change (Koop et al, 2017). IWRM and 

water governance in general are hindered in their  implementation effectiveness due 

to governance limitations , categorized in gaps (figure 5) that can be addressed with 

the twelve OECD principles (figure 4). These principles, however, are aimed at 

(inter)national water governance levels. Governance capacity, however, can be 

assessed at a city scale level. 
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2.9.1. Governance Capacity Framework  

To complement principles of 

water governance at a city 

level scale, the Governance 

Capacity Framework (GCF) 

was developed by Koop et al 

(2017) (figure  7). They argue 

that governance capacity 

conditions are essential in 

order to enable effective 

change. The GCF is 

applicable to five different 

water governance related 

challenges: water scarcity, 

flood risk, wastewater treatment, solid waste treatment and urban heat is lands.  

In this research, the GCF is applied to the SCP, since the SCP too is a project that is 

implemented at city level and revolves around water governance related challenge s 

of flood risk. Koop et al (2017) state that water governance capacity is defined by a 

number of governance conditions that need to be addressed in order to be able to find 

solutions for water governance challenges in cities. These conditions either impede or 

enhance the ability to act proactively. The GCF is considered as an empirical-based 

integrated assessment that facilitates knowledge to address water challenges through 

pragmatic insights, as well as a frame to exchange knowledge, experiences and 

practices (Global Water Forum, 2018). Any type of water challenge that involves 

vari ous institutions required to work together can be addressed with the GCF due to 

its problem -oriented character. An example is its use as a guiding framework for the 

Dutch Delta Plan on Spatial Adaptation  (Ministerie van Infrastructuur en Milieu & 

Ministerie van Economische Zaken, 2017). In the case of this research, the water 

challenge is flood risk  and the institutions are all the actors and stakeholders involved 

in the SCP.  

Three dimensions form the core of the GCF: knowing, wanting and enabling. These key 

conditions determine the governance capacity to find solutions to urban water 

Figure 7: the Governance Capacity Framework dimensions, conditions 

and indicators (Koop et al, 2017). 
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challenges (Koop et al, 2017). Indicators are used to assess these conditions . 

Operationalization to score these indicators is discussed in §3.2 (page 61) and the full 

scoring rubric  can be found in the Appendix (page 157). On the following pages, the 

governance capacity dimensions, conditions and indicators will be elaborated.  

 

2.9.1.1.  Knowing dimension  

 

ȿKnowingɀ refers to the necessity of awareness, understanding and learning capacity 

of knowledge on current and future risks, as well as the consequences of strategic 

decisions and policies. Governance conditions (c) and indicators (i) associated with this 

dimension encompass the following.  

c1) Awareness: understanding of causes and consequences of water challenges.  

 i1.1)  Community knowledge: the extent to which knowledge is distributed and

  available throughout local stakeholders and the community.   

 i1.2)  Local sense of urgency: the degree of urgency among local stakeholders

  and the community that leads to policy and other forms of action.  

 i1.3) Behavioural internalization: the extent to which people react, anticipate

  and change behaviour to address the water challenge.  

Effective change cannot be realised without awareness, which revolves around 

understanding of causes and impacts of governance challenges (Raaijmakers et al, 

2008). The whole of society, from individual s to organizations and government levels, 

can experience awareness in a cognitive and emotional manner (Ballard, 2008). Adger 

et al (2009) state that this constitutes as a prerequisite for learning and action. 

Community knowledge is seen by Gifford (2011) as the first step in bringing about 

conscious behaviour. Local sense of urgency can result in action taken or developing 

new policies ȹ.ɀ"ÖÕÕÖÙɯÌÛɯÈÓȮɯƕƝƝƝȺȭɯ!ÌÏÈÝÐÖÜÙÈÓɯÐÕÛÌÙÕÈÓÐáÈÛÐÖÕɯis formed because of 

held values, goals and risk perceptions (Gifford et al, 2011). 
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c2) Useful knowledge:  describes quality of information which actors utilize to engage 

in decision-making processes.         

 i2.1)  Information availability: whether information is available, reliable,  

  verifiable and meets current demands.     

 i2.2) Information transparency: whether information is accessible and 

  understandable for all stakeholders involved, both experts and  

  laymen.         

 i2.3) Knowledge cohesion: the extent to which information is cohesive among

  stakeholders and ensures integration of both long -and short-term goals. 

According to Zins (2007) and Rowley (2007), data in itself is not automatically 

explanatory: it needs to be interpreted and analysed to become useful knowledge. 

Subsequently, informed decision-making relies on useful knowledge  that is available 

(van Rijswick et al, 2014). Amundsen et al (2010) add that many cities lack such 

knowledge on how future risks, such as climate change, will affect them.  When it is 

available, adequate information transpar ency ensures effective communication and 

sharing of knowledge between stakeholders. Important here is that information needs 

to be credible, understandable and accessible to prevents miscommunication, which 

can lead to knowledge gaps and fragmented policies (Lemos et al, 2012). 

 

c3) Continuous learning:  analyses refining, investigation, monitoring and questioning 

of all matters relevant to the water challenge.      

 i3.1) Smart monitoring: how process, policies and progress are monitored. 

 i3.2)  Evaluation: about the quality of evaluation o f policy and implementation

  measures, how they are used and the frequency of their application.

 i3.3)  Cross-stakeholder learning: the degree to which stakeholders have the 

  possibility of interaction with each other to learn and negotiate. 

Folke et al (2005) state how adapting to changing circumstances with complex 

uncertainties requires continuous learning. To be able to learn, smart monitoring  as 

well as evaluation can serve as a way to predict future developments and clarify 

underlying processes (van Leeuwen, 2007). In the context of public policies, 

understanding of different perspectives can prevent limited scopes and path 

dependencies through cross-stakeholder learning (Termeer et al, 2015). 
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2.9.1.2.  Wanting dimension  

 

ȿWantingɀ highlights t he need for actors and stakeholders to cooperate and act on their 

ambitions to apply skills in order to find solutions. Commitment to ambition and the 

application of capabilities is key in this dimension.  Governance conditions (c) and 

indicators (i) associated with this dimension encompass the following . 

 

c4) Stakeholder engagement process: understanding of causes and consequences of 

water challenges.           

 i4.1)  Stakeholder inclusiveness: about active involvement of stakeholders in the

  decision-making process and the ability to freely speak to represent their

  organization.          

 i4.2)  Protection of core values: ÞÏÌÛÏÌÙɯÈÊÛÐÝÌÓàɯÐÕÝÖÓÝÌËɯÚÛÈÒÌÏÖÓËÌÙÚɀɯÊÖÙÌ

  values are not compromised in the process.    

 i4.3)  Progress and variety of options: actions and targets are selected from 

  various co-created alternatives, through transparent procedures. 

In literature, stakeholder engagement is widely considered as essential in decision-

making processes. Pahl-Wostl (2009) note that it may lead to more complete framing 

of problems, as well as broadly accepted solution to those problems. Ridder et al (2005) 

state that although active stakeholder engagement is time consuming, it can be 

balanced out by saving time during implementation.  During this engagement, it is key 

to include all relevant stakeholders and enable them to voice their perspectives in a 

clear and transparent process (Ford & King, 2015), where their core values are not 

harmed. This creates a trustworthy environment where stakeholders can work 

together to create a variety of options to decide upon. 
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c5) Management ambition:  whether  policy is feasible, well -embedded and whether 

long -and short-term goals are cohesive across sectors.     

 i5.1)  Ambitious and realistic management: whether  challenges are identified and

  strategies to solve these are comprehensive, and wheter flexible  

  intermittent targets are present, with the inclusion of uncertainty in  

  policy  strategies.        

 i5.2)  Discourse embedding: how climate adaptation policy matches   

  with leading values, principles and discourses of the local context. 

 i5.3)  Management cohesion: whether policy is relevant for the water   

  challenge and coherent concerning geographic and administrative  

  boundaries as well as technical and financial possibilities, with  

  alignment across government levels. 

An i mportant aspect of management ambition is the extent to which sustainability 

ambitions are included in  policies. Truly ambitious goals within these policies need to 

be long-term, sufficiently resourced and flexible (Brown & Farrelly, 2009). Alignment 

of values, principles and discourses can be achieved through discourse embedding 

and is considered a necessity in order to be successful (van Rijswick et al, 2014), since 

the dominant discourse determines the direction and effectiveness of ambitious 

policies. The water challenge that is being analysed needs to be embedded in this 

dominant discourse. However, that is not enough to create integrated policies: strong 

management cohesion is needed to prevent fragmentation and define clear roles and 

responsibilities across sectors (Head & Alford, 2015). 

 

c6) Agents of change: ÛÏÌɯ×ÌÖ×ÓÌɯÐÕÝÖÓÝÌËɯÛÏÈÛɯȿÔÈÒÌɯÖÙɯÉÙÌÈÒɀɯÛÏÌɯ×ÙÖÊÌÚÚɯÖÍɯÊÙÌÈÛÌËɯ

climate adaptation policy and their willingness to support and take risks to incite 

change.           

 i6.1) Entrepreneurial agents: these agents have access to resources and seek

  opportunit ies to influence decision-making processes.   

 i6.2) Collaborative agents: these agents connect, engage with and build trust

  with businesses and government levels to collaborate in order to address

  the water challenge.        
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  i6.3) Visionary agents: these agents can push forward for supported long-term

  and integrative strategies in the actor network.  

Key to the concept of agents of change is the intrinsic motivation of people. It is not 

limited to just the ones in leading positions, various types of agents of change can be 

distinguished (Brouwer & Biermann, 2011).  Entrepreneurial, collaborative and 

visionary agents all fit different roles in the process of creating climate adaptation 

policies. Their roles vary in importance dependent on the local cont ext, but can 

generally incite change by utilizing their networks and resources (Ford & King, 2015; 

Gupta et al, 2010). 

 

2.9.1.3.  Enabling dimension  

 

 

ȿEnablingɀ emphasizes the network, resources and instruments that actors have at 

their disposal that enable them to implement the policies that correspond with their 

ambitions to tackle water challenges. Governance conditions (c) and indicators (i) 

associated with this dimension encompass the following .      

 

c7) Multi -level network potential:  regarding the utilization and effectivity of networks 

consisting of actors from all government levels, sectors and stakeholders.  

 i7.1)  Room to manoeuver: whether actors have the freedom and opportunity to

  develop and suggest various approaches and alternatives to policy 

  strategies.         

 i7.2)  Clear division of responsibilities: the extent to which responsibilities are

  clearly formulated and allocated.       

 i7.3)  Authority:  revolves around the presence of legitimacy in forms of power

  involved to address the water challenge. 
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Water governance challenges deal with various perspectives and interests, which 

need networks that create flexibility in order to adapt to dynamic circumstances (Pahl -

Wostl, 2009). This includes the possibility of exploring different alternative pathways 

and ideas from autonomous actors to tackle problems (Gupta et al, 2010). Clearly 

formulating responsibilities adds the valuable notion of accountability (Mees et al, 

2014). Legitimacy of authority, embedded into regulations, is needed to ensure 

authorities do not act without the proper competence to address the water challenge 

(van Rijswick et al, 2014). 

 

c8) Financial viability:  addresses whether financial resources are sufficient to ensure 

good water governance.         

 i8.1)  Affordability: focuses on whether addressing the water challenge is 

  available and affordable for all stakeholders, including the poor.  

 i8.2)  Consumer willingness-to-pay: relates to how expenditure to address the

  water challenge is perceived and trusted by all relevant stakeholders. 

 i8.3)  Financial continuation: concerns securing financial arrangements to 

  ensure long-term policy implementation.  

The OECD (2015) emphasizes that water-related challenges require the assurance of 

long-term financial backing. This prevents insufficient budgets leading to a series of 

short-term strategies (Ford & King, 2015), which are often less cost-effective than a 

single long-term strategy (Koop & van Leeuwen, 2016). When addressing financial 

viability, it must be kept in mind that who is affected, who benefits and who pays are 

key within the network of government levels, actors, stakeholders and civil society 

(UNECE, 2009). The poor and marginalized may not be forgotten during such an 

assessment (UNDP, 2011), as well as perceived trust in authorities by the ones affected 

by policy when willingness to pay is essential to financial continuation of policy  

(Raaijmakers et al, 2008). To prevent uncoordinated and misused investments, 

financial continuation is necessary to solve long-term challenges (Adger et al, 2005).  
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c9) Implementing  capacity: analyses effectiveness of policy instruments to address the 

water challenge, as well as compliance to any present regulation.   

 i9.1) Policy instruments: how policy instruments are used to spark desired

  effects and prevent undesired effects.     

 i9.2) Statutory compliance: whether legislation on climate adaptatio n 

  is well -coordinated, formulated and transparent with stakeholders  

  respecting these agreements.      

 i9.3) Preparedness: encompasses the degree to which a city is prepared to deal

  with uncertain changes and events with clear policies and action plans. 

Ekstrom et al (2011) state that implementation of policy is a crucial aspect in which 

policy instruments can be used to stimulate desired behaviour. These instruments 

need to be regularly monitored and evaluated to check their effectiveness. Moreover, 

Runhaar et al (2016) note that to contribute to legitimacy and accountability of 

authorities, statutory compliance needs to be respected by all involved. Implementing 

capacity can benefit from adequate preparedness, as action plans allow for quick 

implementation (Gupta et al, 2010). 

 

2.10. Climate adaptation leadership  

One of the earlier definitions in literature of general leadership  is by Stogdill (1950; in 

Hartley & Benington, 2011). He argues that leadership is the act of influencing 

activities of an organization  to reach certain goals. Others, such as Bass & Bass (2008) 

and Bellows (1959; in Becker & Kretsch, 2019), emphasize a coordinated dimension: to 

reach desirable goals, people can be stimulated by leaders to work together. Pilki ené 

et al (2018) distinguish between four types of leadership in which various actors take 

leading roles:           

 1) Distributed leadership, which is in contrast to traditional vertical leadership  

due to its focus on the group process in which leading r oles are distributed by multiple 

members;           

 2) Collaborative leadership, which closely resembles distributed leadership but is  

considered more inclusive, with the leading roles being performed by the  actors that 

are most capable and best informed (DeWitt, 2016);     

 3) Horizontal leadership, which is executed by a team member that is nominated 
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and governed ÉàɯÈɯȿÝÌÙÛÐÊÈÓɯÓÌÈËÌÙɀȮɯÚÜÊÏɯÈÚɯÈɯ×ÙÖÑÌÊÛɯÔÈÕÈÎÌÙ;   

 4) Balanced leadership, which combines horizontal and vertical leadership in a  

flexible manner, being able to transition dynamically between these two types  when 

necessary. Pilkiené et al (2018) emphasize the need to cooperate between these two 

leadership types. 

Other researchers, such as Budd & Sancino (2016), categorize leadership by 

geographical entities. They argue in favour of a city -based leadership approach and 

are critical about traditional multi -layered governmental leadership with formal 

institution -based traits. They argue that the role of leadership in urban governance is 

increasingly important to achieve greater resilience in matters such as the economy 

and climate.  

In this research, the general definition  of leadership by Uhl -Bien et al (2007) will be 

used: ɁLeadership is defined as emergent change behaviours under conditions of interaction, 

interdependence, asymmetrical information, complex network dynamics, and tensiÖÕɂȭɯThe 

most important aspect of this definition is leadership is carried out by various actors 

through actions and interactions. Becker & Kretsch (2019) highlight the need for strong 

ÎÜÐËÈÕÊÌɯÐÕɯÛÏÌÚÌɯÐÕÛÌÙÈÊÛÐÖÕÚȮɯËÜÌɯÛÖɯÛÏÌɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÉÌÛÞÌÌÕɯȿÞÏÖɯ×ÈàÚȳɀɯÈÕËɯȿÞÏÖɯ

ÉÌÕÌÍÐÛÚȳɀɯÐÕɯÛÏÌɯÝÈÙÐÌÛàɯÖÍɯÚÛÈÒÌÏÖÓËÌÙÚȭɯ3ÏÌÙÌÍÖÙÌȮɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍɯÓÌÈËÌÙÚÏÐ×ɯÊÈÕɯÉÌɯ

seen as a governance limitation and must be avoided (Moser & Ekstrom, 2010).  

Regarding leadership in climate adaptation, there is no exact shared definition in 

literature: it is considered context dependent (Becker & Kretsch, 2019). Egri & 

Herrmann (2000) add that mobilizing organiza tions with a vision is the core task of 

leaders and specify for leadership in climate adaptation that societies can only bring 

substantial change through empowerment brought by such leaders. As stated in §1.3, 

Meijerink & Stiller  (2013) argue that leadership has received relatively little attention 

in literature about climate adaptation. To contribute to this gap, they have 

distinguished four leadership concepts within the field of climate adaptation :  

 1) policy leadership focuses on policy entrepreneurs and ideational leaders and 

is considered top-down in its core . These policy entrepreneurs are actors who foster 

policy changes and seek out coalitions to reach policy goals (Mintrom, 1997). 

Ideational leaders specialize in resources and are often politicians. Policy leadership 

thus resembles political leadership, although policy leadership is relatively more 
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action oriented according to Eyestone (1971; in Baker, 1973);    

 2) connectivity leadership sees traditional hierarchical leadership as ineffective in 

modern organizations  and prefers multi -level governance with strong partnerships of 

stakeholders, emphasizing a collaborative style of governance (Chrislip, 2002). 

Compared to policy leadership, connectivity leadership has a more bottom-up 

character;           

 3) sustainability leadership is comparable to connectivity leadership in that it 

focuses on collaborative interaction, but aims at the relationship between social and 

natural systems to address adaptive challenges. Ferdig (2007) states that successful 

sustainability leaders enable others to create opportunities and share their own beliefs 

in how to tackle a problem. With this style of leadership, both a bottom -up and top -

down structure is possible, dependent on the context in  which either formal positional 

leaders are in charge or key individuals such as consultants ;    

 4) complexity leadership theory (CLT) revolves around adaptability, creativity and 

flexibility of an organization to deal with dynamic circumstances. The rela tionship 

between formal administrative leaders and adaptive leaders can be performed in both 

bottom-up and top -down structures ( Meijerink & Stiller , 2013). The actors in CLT are 

dependent on which leadership functions are utilized . 

The OECD (2013) wrote  a report that synthesizes essential points that were raised 

among leaders in climate adaptation from fourteen cities around the world. These 

include :           

 1) political commitment from local to national levels of government,  so that long 

term stability and success of programmes is ensured;      

 2) understanding of risks and vulnerabilities through sharing data and information,  

in order to anticipate future conditions and remain flexible when projections  ËÖÕɀÛ 

turn out as predicted ;          

 3) stakeholder engagement, which need to be shaped by the local context and 

negotiations;           

 4) sustained financial resources, with special attention to aligning budgets and  

timelines between national and local levels of government .  

Furthermore, the OECD report highlights the need  for policy -makers to facilitate 

processes of testing, learning and adjusting plans when new information is available. 
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The final key remark by the OECD is about the importance of local government 

departments, such as cities: execution of nationwide plans is often most noticeably 

carried out at this local level and therefore the success rate goes up or down depending  

how local governments handle implementation. Communication and coordination, 

both vertical and horizontal, is of utmost importance  to prevent misaligned intentions 

and ambitions. An example by Meijerink & Stiller  (2013): a water management agency 

that wants to create a retention area near a river to be able to take in peak discharges 

may be dependent on ministries that are responsible for spatial planning or 

agriculture, on municipal land use plans or on private land owne rs. Therefore, 

negotiations and clear communication is necessary in multi -level governance 

networks before decisions are made. Such networks are complex due to the often-large 

number of parties involved and the unpredictability of their interactions. Part of these 

uncertainties arise due to uncertain circumstances that no one has direct control over 

ɬ such as the impact of climate change (Osberghaus et al, 2010).  

Plans will need to be adapted to dynamic circumstances, which requires flexibility 

from all participating parties. To  make this happen, leadership can enhance adaptive 

capacity, according to various researchers (Gupta et al, 2010; Olson et al, 2006). 

Meijerink  & Stiller  (2013) emphasize that such leadership goes beyond the standard 

notion of a single charismatic leader that rallies others around his ideas. Instead, 

leadership needs to be versatile and handled by multiple individuals. This is in line 

with Complexity Leadership Theory (CLT), a leadership paradigm that aims at 

multiple branches of an organization or network and their dynamic interactions that 

lead to adaptive outcomes (Uhl -Bien et al, 2007). This theory argues that modern 

organizations need to be able to adapt to environmental changes in order to survive , 

making adaptive capacity a key element to success. Moreover, CLT highlights the role 

of organizational members who do not hold a formal leadership position, such as 

consultants, experts and researchers who have the ability to incite change.  

The OECD (2016) adds how understanding risks and vulnerabilities is integral to 

adaptation planning, which matches with the statements on the importance  of 

informal expert positions within organizations. However, the OECD does note how 

ȿÛÙÈËÐÛÐÖÕÈÓɀɯÚÛÙÖÕÎɯÓÌÈËÌÙÚÏÐ×ɯÍÙÖÔɯÊÐÛàɯ×ÖÓÐÊà-makers and elected officials, such as 

the mayor, is equally important to advance urban adaptation plans: leadership by 
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elected officials can contribute significantly to departmental action that empo wers 

staff members to take action in establishing a workspace aimed at innovative and 

sustainable solutions.  

In China, the planning system has been transformed, subsequently bringing change 

to its style of leadership. The drivers behind this change were the political transition 

from a centrally planned system to a market system, including governance reforms 

(Zhao, 2015). Civil society, a larger middle class and increasingly autonomous local 

governments have gained a larger role. However, Zhao (2015) notes that these changes 

are induced and allowed top -down: leadership from above still holds the strings , thus 

largely maintaining traditional hierarchical structures . Two mechanisms now coexist 

in China: a socialist planning structure built around maintai ning control and a 

decentralised planning structure  to speed up growth processes. In these processes, 

Chinese institutions are redirected and guided to new functions by leaders from above.  

According to Heilmann & Melton (2013), one of the more remarkable traits of the 

ÊÜÙÙÌÕÛɯ"ÏÐÕÌÚÌɯ×ÓÈÕÕÐÕÎɯÚàÚÛÌÔɯÈÙÌɯÛÏÌɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÉÌÛÞÌÌÕɯ"ÏÐÕÈɀÚɯȿ%ÐÝÌ-Year 

/ÓÈÕÚɀɯÈÕËɯÚÛÈÛÌɯÓÌÈËÌÙÚÏÐ×ȮɯÞÏÖɯÈÙÌɯÕÖÛɯÊÖÔ×ÓÌÛÌÓàɯÚàÕÊÏÙÖÕÐáÌËȭɯ3ÏÐÚɯÐÚɯËÜÌɯÛÖɯÛÏÌɯ

fact that Chinese leaders remain bound to the previous Five-Year Plan for three years 

when a new Five-Year Plan starts. Policy goals that are set by any predecessors must 

ÉÌɯ ÍÖÓÓÖÞÌËɯ ÐÕɯ ÛÏÈÛɯ ÛÐÔÌɯ ×ÌÙÐÖËȮɯ ÞÏÐÊÏɯ ÔÈàɯ ÊÙÌÈÛÌɯ ȿ×ÓÈÕɯ ÓÖÊÒ-inɀɯ ÈÕËɯ ȿ×ÈÛÏɯ

ËÌ×ÌÕËÌÕÊàɀȮɯÔÌÈÕÐÕÎɯ×ÙÖÊÌÚÚÌÚɯÛÏÈÛɯÉÙÐÕÎɯÈÉÖÜÛɯÈɯ×ÈÙÛÐÊÜÓÈÙɯÖÜÛÊÖÔÌɯȹ2àËÖÞɯÌÛɯÈÓȮɯ

2008) and in which a continuous state of explicit features occur (Vergne & Durand, 

2010). In these cases, there is no or little room for other options (Hetz & Bruns, 2014). 

Other relatively n ew institutional limitations for governance capacity  in China include 

fragmented leadership, insufficient citizen participation and increasing social inequity  

(Zhao, 2015). 

 

 

 

 

 



  
 

55 
 

2.10.1. Leadership Functions  Framework (LFF)  

Based on the four leadership concepts (policy, connectivity, sustainability and CLT -

leadership) as discussed in §2.8, Meijerink & Stiller  (2013) have created a 

comprehensive leadership functions framework to analyse how leadership is carried 

out in climate adaptation . The framework can be applied in an empirical manner to 

case studies (Meijerink & Stiller , 2013), in this case the SCP. It consists of five distinct  

functions that can be typically found in climate adaptation networks: the political-

administrative, adaptive, enabling, dissemination and connective functions (figure 8).   

 

 

 

 

 

1) The political-administrative function can be fulfilled by positional leaders only, 

such as politicians, public managers, provincial delegates or heads of a department. 

These positions give them formal decision-making power in creating adaptation 

policies and management of resources to accomplish such policies;   

 2) The adaptive function refers to developing of new ideas and approaches, 

including governance innovations , new ways of collaboration  and new planning 

strategies to adapt to climate change. The high level of uncertainty that is associated 

with this function leaves room for experimentation that may create adaptive capacity 

to adapt to dynamic circumstances. This function is focused on the process, not so 

much on which actors or persons are involved. During the adaptation process, 

adaptive capacity needs to focus on specific problems and change the leadership 

strategy to overcome them;         

 3) The enabling function aims to creating conditions that enable the emergence 

of innovations and new knowledge within a network. In figure 8, this is visualized 

Figure 8: the leadership functions 

framework (Meijerink & Stiller, 

2013). 
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with the arrow from political -administrative to adaptive, since policy -and decision-

makers often decide to what extent space for innovation is allowed to exist.  Within 

this function, innovation can be supported by, for example, encouraging collaboration 

between actors or creating a feel of urgency on a certain matter;   

 4) The dissemination function focuses on spreading new and innovative ideas that 

have been generated by the adaptive function into the networks of positional leaders 

that have power to implement such ideas. In figure 8, the linked arrow from adaptive 

to political -administrative visuali zes this. In essence, it is the opposite of the enabling 

function. Policy entrepreneurs can play a significant role in this by seeking out 

opportunities and collaborations that foster the implementation of ideas (Mintrom & 

Leutjens, 2017);          

 5) The connective leadership function is the central element in figure 8, since this 

function revolves around creating connections between all sectors and levels of 

government and between public and private parties. The goal is to bring actors and 

stakeholders together to reach a commonly shared goal. Due to the fragmented nature 

of climate adaptation issues, which include different interests and resources, the 

connective leadership function is considered especially difficult but equally important. 

Representative boundary spanning leaders appear in this function, who have the 

ability to connect their organization with its environment by linking people and 

processes across boundaries (Edelenbos & van Meerkerk, 2015). 

Based on case study findings in the Netherlands, Germany and England, Meijerink et 

al (2014) integrated the connective -and enabling functions in their final revised 

version of the LFF, because actors in those case studies who contributed to the 

connective function, contributed to the enabling functi on as well. In this research, 

however, the original LFF will be used as described in the previous paragraph. The 

reason for this is the very different context in which climate adaptation and spatial 

planning take place in China compared to European countri es: it cannot be assumed 

that Chinese actors behave in a similar manner. 
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2.11. Conceptual model  

Following the findings found in 

literature, a conceptual model has been 

created to incorporate these findings 

into this research (figure 9). The 

conceptual model can be summarized 

as follows: the Sponge City Programme 

(SCP), a government initiative 

designed to combat water issues in 

Chinese cities that are the result of 

urbanization and climate change, 

requires adequate governance capacity 

to enable effective change, which may 

help with  ÛÏÌɯ×ÙÖÎÙÈÔÔÌɀÚ longevity. 

The Governance Capacity Framework 

(GCF) will identify limiting and 

supporting governance conditions  of 

the SCP, showing which areas need 

improvement and which can be further 

utilized to strengthen the programme. 

Since literature emphasizes the 

importance of leadership in 

governance, findings found in the GCF 

will be addressed by types of 

leadership from the  Leadership 

Functions Framework (LFF) to analyse 

how these elements of governance 

capacity can benefit from leadership. 

An advice will be given on which 

leadership function to utilize per 

governance capacity condition and 

which actor (s) is/are most suitable to do 

so.

Figure 9: conceptual model of this research. 



  
 

58 
 

 

  



  
 

59 
 

Research methods  
 

In this chapter, an explanation will be given on how this research is carried out . The 

research strategy for each subquestion is elaborated regarding data collection and 

used frameworks, summarized in table 2 below. Moreover: th e research area will be 

shown and interviews , operationalization , range and validity will be discussed . Lastly, 

an explanation is given on collection of own data through surveys and interviews: 

why these instruments were chosen, which people were selected and why they were 

selected, as well as the response rate among them. An overview of these can be found 

in table x and x at the end of the chapter. In appendix x, interview transcriptions and 

the full survey result can be found.  

 

First, a reminder of the main - and subquestions: 

MQ .  To what extent is governance capacity of the Sponge City Programme 

capable of managing flood risk and how can leadership make a difference?  

SQ1.  What is the institutional context and leadership structure of the Sponge City  

programme? 

SQ2.  How does the 2×ÖÕÎÌɯ"ÐÛàɯ/ÙÖÎÙÈÔÔÌɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯ×ÌÙÍÖÙÔȳ 

SQ3.  To what extent can leadership play a role in improving the Sponge City

 /ÙÖÎÙÈÔÔÌɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯÊÖÕËÐÛÐÖÕÚȳ 
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Below, an overview of the used frameworks and methods of data collection (table 2). 

3.1. Institutional context and  leadership  structur e of the SCP (SQ1)  

Answering this first part will serve as a contextual basis for the rest of the research. 

!ÌÍÖÙÌɯÈÕɯÈÚÚÌÚÚÔÌÕÛɯÖÍɯÛÏÌɯ2"/ɀÚɯÎÖÝÌÙÕÈÕÊÌɯÊÈ×ÈÊÐÛàɯÊÈÕɯÉÌɯÔÈËÌȮɯÈɯÛÏÖÙÖÜÎÏɯ

understanding of the institutional context of the SCP is necessary: only then is it 

possible to identify which actors need to be analysed to address governance 

conditions.  The roles and position of actors and stakeholders will be discussed, 

mapped and visualized to create an overview of their importance and influence . For 

the latter, the ȿÐÔ×ÖÙÛÈÕÊÌ-influence matrixɀ (IIM)  (DFID, 2003) is used. Influence is 

defined as the power a stakeholder has to facilitate or block the goals of a policy and 

importance is defined as the extent to which the interests of stakeholders are prioritized 

(DFID, 2003). The scores on their importance and influence combined assigns the 

stakeholders with  a classification: key player (high importance, high influence) , context 

setter (low importance, high influence) , subject (high importance, low influence)  or 

crowd (low importance, low influence) . Actors and stakeholders will include relevant 

 SQ1 SQ2 SQ3 

A
im

 

Overview  ÖÍɯ2"/ɀÚɯ

institutional and 

structural context ; actor-

stakeholder analysis with 

leadership functions  

Assess capacity of SCP 

governance through 

various indicators  

Address governance 

capacity conditions with 

leadership functions  

F
ra

m
e
w

o
rk

 Importance-influence 

matrix + Leadership 

Functions Framework  

Governance Capacity 

Framework  

Governance Capacity 

Framework  + 

Leadership Functions 

Framework  

In
fo

 &
 d

a
ta

 

Planning and policy 

documents, literature , 

news articles, interviews  

Surveys, interviews, 

planning and policy 

documents, literature 

Literature, planning and 

policy documents, 

interviews  

Table 2: objectives, used frameworks and gathering of information and data per subquestion. 
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government institutions from national to local, development banks, developers, 

companies directly involved with  SCP projects and civil society . The actors and 

stakeholders that hold any form of leader  position  is examined with the LFF (figure 

10).  

 

 

 

 

 

 

 

To figure out which roles they fill within the governance process of the SCP , their 

activities will be assigned to one of the following leadership functions : political-

administrative, connective, enabling, adaptive and dissemination (see §2.10.1. for a detailed 

explanation of these functions). Together with the findings of both the actor-

stakeholder analysis and the GCF outcome, this will serve as a means to answer SQ3. 

Policy and planning documents combined with literature are the primary source s of 

data for this subquestion, since the roles of actors and stakeholders are often explicitly  

described in these, making their interr elationships clear. It is noteworthy how almost 

all Chinese government websites specifically show leadership structure  and clear 

descriptions of responsibilities (e.g.: MWR, n.d.; MOF, n.d.; MOHURD,  n.d.). 

Moreover, most relevant official policies revolving around the SCP are accessible on 

these websites, providing a convenient starting point for an actor analysis. Other data 

such news articles will be utilized  as well in which their roles are described. Lastly, in  

intervi ews, respondents are asked about activities they think certain actors and 

stakeholders carry out in the governance process of the SCP. This way, the contents of 

official online published documents can be verified . 

 

 

Figure 10: the leadership functions framework (Meijerink & Stiller, 2013). 
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3.2. Governance Capacity Framework (SQ2)  

To find supporting and limiting governance conditions present in the SCP, the 

Governance Capacity Framework (GCF) will be applied  (figure 11, next page). This 

empirical -based framework has been developed by Koop et al (2017) as a means to 

provide an integrate d understanding of the most essential governance conditions that 

determine the governance capacity which is needed to continually solve dynamic 

governance challenges of water and climate change in urban areas (for more 

information, see §2.9.1.). It is designed to be transparent and easy to understand, with 

the end-users such as decision-makers, stakeholders and citizens in mind. That way, 

the GCF facilitates constructive discussions, collaboration and sharing of knowledge. 

The GCF integrates transformation processes and literature on governance and 

provides a diagnostic method to use for complex challenges that involve multi -

organizational networks that need to collaborate  in order to find solutions (Koop et al, 

2017). The SCP falls within that description.  An extra advantage of using the GCF is 

that is has been used before and proven to be useful in conducting research into 

governance capacity of various programmes and urban water challenges. For example, 

see GCF studies conducted in Colombia (Aguilar et al, 2021), Vietnam (Dang et al, 

2015) and the United States (Feingold et al, 2017). 

 

The GCF consists of three 

dimensions: knowing, want-

ing and enabling. Each of the 

three dimensions analyses 

three separate governance 

conditions , which in turn are 

assessed by three indicators 

each.  

 

 

Figure 11: the Governance Capacity 

Framework dimensions, conditions 

and indicators (Koop et al, 2017). 
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3.2.1. Operationalization: s coring method  and data collection  

Indicators can be used to translate concepts to perceivable 

measurements (Verschuren & Doorewaard, 2010). These 

indicators are used as sensitising concepts, meaning they 

will be seen as general guidelines that are interpreted more 

specifically during empirical research (Br yman et al, 2008). 

Indicators will be  scored with a five step Likert scale 

ranging from -- (very limiting)  to ++ (very supporting ) to 

determine an average score for its corresponding 

governance condition in a consistent manner (table 3). This 

scaling system provides urban water governance initiatives a  clear indication of where 

they are and what steps are necessary to improve governance capacity (Koop et al, 

2017).  

Findings and results from policy documents, literature, surveys and interviews are 

what define a score. Predefined questions for each indicator can be found on the next 

three pages for the knowing (blue), wanting (beige) and enabling (green) dimensions.  

These have been edited to fit the Sponge City Programme context. A Likert score 

rubric assessment function s as a scoring guide to help assess each indicator and can 

be found in the Appendix  on page 157.  

  

Indicator 

score  

Numerical 

value  

++ 4 

+ 3 

+/- 2 

- 1 

-- 0 

Table 3: indicator scores 

and corresponding 

values. 
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Knowing dimension  

Condition 1: Awareness  

Indicator  Predefined question  

1.1 

Community 

knowledge  

To what extent is knowledge regarding flood risk present throughout the 

community in SCP pilot cities? 

1.2  

Local sense of 

urgency  

To what extent do actors have a sense of urgency, resulting in awareness 

and SCP policies that address flood risk? 

1.3 

Behavioural 

internalization  

To what extent do local communities try to change their behaviour in order 

to contribute to solutions regarding flood risk? 

 

Condition 2: Useful knowledge  

Indicator  Predefined question  

2.1 

Information 

availability  

To what extent is SCP information on flood risk available and reliable, which 

can support well-informed decision-making? 

2.2  

Information 

transparency  

To what extent is SCP information on the flood challenge accessible and 

understandable for experts and non-experts, including decision-makers? 

2.3 

Knowledge 

cohesion  

To what extent is information on the SCP cohesive, including integration 

of short- and long-term goals between various policies and stakeholders in 

order to deal with the flooding challenge? 

 

Condition 3: Continuous learning  

Indicator  Predefined question  

3.1 

Smart 

monitoring  

To what extent is the monitoring of process, progress, and policies in the SCP 

able to improve the level of learning about the flooding challenge? 

3.2  

Evaluation  

To what extent are SCP policies and projects continuously assessed and 

improved, based on quality evaluation methods? 

3.3 

Cross-

stakeholder 

learning  

To what extent do stakeholders involved in the SCP have the opportunity to 

interact with other stakeholders and choose to learn from each other? 
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Wanting dimension  

Condition 4: Stakeholder engagement process  

Indicator  Predefined question  

4.1 

Stakeholder 

inclusiveness  

To what extent are stakeholders involved in the decision-making process of 

the SCP? 

4.2  

Protection of 

core values  

To what extent are SCP stakeholders committed to the process and actively 

involved? 

4.3 

Progress and 

variety of 

options  

To what extent are SCP procedures clear and realistic and are a variety of 

alternatives co-created? 

 

Condition 5: Management ambition  

Indicator  Predefined question  

5.1 

Ambitious -

realistic 

management  

To what extent are the SCP's goals ambitious and yet realistic? 

5.2  

Discourse 

embedding  

To what extent is SCP policy interwoven in local historical, cultural, and 

political context? 

5.3 

Management 

cohesion  

To what extent is SCP policy coherent regarding 1) geographic and 

administrative boundaries, and 2) alignment across sectors, government 

levels, and technical and financial possibilities? 

 

Condition 6: Agents of change  

Indicator  Predefined question  

6.1 

Entrepreneurial 

agents  

To what extent are entrepreneurial agents of change enabled to gain access 

to resources and have influence on decision-making? 

6.2  

Collaborative 

agents  

To what extent are actors enabled to engage, collaborate and connect 

businesses, government & sectors in order to address flood risk? 

6.3 

Visionary agents  

To what extent are actors in the SCP network able to facilitate long-term 

and integrated strategies which are supported by interim targets? 
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Enabling dimension  

Condition 7: Multi -level network potential  

Indicator  Predefined question  

7.1 

Room to 

manoeuvre  

To what extent do actors in the SCP have the opportunity to develop a variety 

of alternative approaches that can address existing or emerging flood risk 

challenges? 

7.2  

Clear division of 

responsibilities  

To what extent are responsibilities in SCP policies and regulations clearly 

formulated and allocated, in order to effectively address flood risk 

challenges? 

7.3 

Authority  

To what extent are legitimate forms of power and authority present in the 

SCP? 

 

Condition 8: Financial viability  

Indicator  Predefined question  

8.1 

Affordability  

To what extent are flood risk related SCP policies and climate adaptation 

measures available and affordable for all citizens? 

8.2  

Consumer 

willingness to 

pay  

How is expenditure related to flood risk perceived by all relevant 

stakeholders (i.e., is there trust that the money is well-spent)? 

8.3 

Financial 

continuation  

To what extent do financial arrangements secure long-term, robust policy 

implementation, continuation, and risk reduction? 

 

Condition 9: Implementing capacity  

Indicator  Predefined question  

9.1 

Policy 

instruments  

To what extent are SCP policy instruments effectively used? 

9.2  

Statutory 

compliance  

To what extent is SCP legislation and compliance well-coordinated, clear 

and transparent, and do stakeholders respect agreements and objectives? 

9.3 

Preparedness  
To what extent does the SCP account for uncertain changes and events? 
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3.2.2. Processing and visualization of scoring results  

First, indicator scores will be derived from the pred efined questions that are listed on 

the previous pages. An assessment guide will be used (Appendix, page 157) to create 

Likert indicator scores that range from -- ȿvery limiting ɀ or ++ ȿvery supportingɀ (table 

3) will be shown in a  ȿÚ×ÐËÌÙɯÞÌÉɀ diagram made with Microsoft Excel, by entering 

numbers ranging from 0 ( --) to 4 (++). In figure 12, an example of this can be seen. 

  

For each indicator , scores will  be elaborated as to why it scored a certain number of 

points, thus making clear which governance conditions have room for improvement 

and which areas already perform strongly . Scores will be based on literature, policy 

documents, open-ended interviews and a survey in which respondents can pick 

answers on the aforementioned predefined questions, ranging from -- to ++ (Appendix, 

page 157). Combining these various sources leads to a single score per indicator. 

 

 

 

Figure 12: An example of GCF results: water governance capacity of Seoul, South Korea (Kim et al, 2018). 
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Since all conditions include three indicator s (i), an average score out of these indicators 

will emerge for each condition. For example: the average of the 8. Financial viability  

condition is scored as follows, based on the predefined questions and rubric 

assessment:            

 i8.1 Affordability (+)    = 2    

 i8.2. Consumer willingness to pay (-) = 2    

 i8.3 Financial continuation (++)  = 3   

 Total      = 7 

 

In this example, the three indicators lead to an average score of 7/3 = 2,33 ǽ a score of 

+/- for the 8. Financial viability  governance condition. These outcomes will 

subsequently be displayed in a bar chart to show all average scores for each condition. 

 

3.3. Addressing governance capacity with  leadership (SQ 3) 

In the third  and final subquestion, findings from the previous  subquestions come 

together: in SQ1, actors and stakeholders that were identified in the analysis have been 

linked to leadership functions that hold influential power in governance  of the SCP. 

In SQ2, governance capacity is assessed to find supporting and limiting governance 

conditions.  Addressing to improve  governance conditions with the identified  

leadership functions will form the final results chapter of  this research: indicators that 

score +/- or lower will be analysed through the lens of leadership functions, while 

indicators that score + or higher will not, as the former should be prioritized before 

already well -performing indicators.  
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3.4.  Research area  

This research focuses on the SCP in 

general, therefore the research area 

can be considered as all urban areas 

within China that have implemented 

SCP policies (figure 13). Pilot cities 

from the first batch started 

implementing sponge city projects in 

2015 while the second batch started 

in 2016 by approval of ChinaɀÚɯ

Ministry of Housing and Urban -

Rural Development , (MOHURD)  the 

Ministry of Water Resources (MWR) 

and the Ministry of Finance  (MOF), 

meaning that at the time of writing 

this research, these cities have 

experienced at least five years of 

sponge city urban water governance, 

ranging from the designing phase 

until the post -construction phase. 

Many of these cities lie in floodplains, 

most noticeably the floodplains of 

the southern Yangtze River, which 

the World Resources Institute (WRI) 

considers as high risk due to being prone to riverine and pluvial flooding. The Yangtze 

River basin endures summer monsoon seasons, where natural floods occur in its 

floodplain (World Resources Institute, 2013), strengthened by increased precipitation 

from climate change. Other SCP cities are located along the rainy southern coastline, 

with monsoon seasons and heavily built -Ü×ɯÈÙÌÈÚȯɯÔÖÚÛɯÖÍɯ"ÏÐÕÈɀÚɯ×Ö×ÜÓÈÛÐÖÕɯÓÐÝÌÚɯ

along the coast, which has led to high density grey infrastructure with little room for 

water. Next to pluvia l flooding, these coastal cities are threatened by coastal flooding 

as well, but the SCP is not focused on this type of flooding.  

Figure 13: SCP pilot cities. Most are located around the 

Yellow River in the north and the Yangtze River in the south. 

(Ma, 2020; edited by author). 
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3.5. Range of research  

This research will cover a comprehensive overview of the governance approach that 

has been utilized to impl ement the SCP, in order to find potential improvement points 

that can contribute to the programmeɀÚɯgovernance capacity. Without the possibility 

to travel to the research area due to the covid pandemic, gathering information first -

hand can prove to be more difficult . However, i nterviews and surveys will be 

conducted from a distance to bolster gathering of information.   

Moreover, since most of this research looks into governance of the SCP as a whole, 

findings can be generalized: though  keep in mind that  what may apply in general may 

not account for every pilot city involved in the SCP  (e.g., regarding research into 

fundi ng issues, some wealthier SCP pilot cities may not experience funding problems 

at all, while others struggle to fund even a handful of projects). Lastly, it should be 

noted that the SCP is still relatively young at five years old. Its long -term effects and 

influence are not yet known and many existing literature findings  is based on 

predictions  and/or short -term impacts. Lastly, in order to restrict the theme of this 

research, only governance-related topics will be taken into account . 

 

3.6. Reliability and validity  

For all three subquestions, three types of sources are used to find results: primary 

sources (public policies, regulations, etc), secondary sources (academic literature and 

news) and own data (surveys, interviews). Each finding from a type of source can be 

compared and validated by the other types. The frameworks that have been used 

provide consistency. Surveys are standardized and ensure validity of results.  

Due to the nature of the GCF in which experts give their personal insights and 

experiences, and scoring is partly based on interpretation by the researcher, a single 

ȿÛÙÜÛÏɀɯÊÈÕÕÖÛɯÉÌɯÍÖÜÕËȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯÈÝÌÙÈÎÌɯÚÊÖÙÌÚɯÛÏÈÛɯÈÙÌɯÍÖÜÕËɯÍÖÙɯÛÏÌɯÚÌÝÌÙÈÓɯ

governance conditions will give an indication of SCP governance capacity 

performance. Linking these with leadership functions will give a general idea on 

ÞÏÐÊÏɯÈÊÛÖÙÚɯÊÈÕɯȿÛÈÒÌɯÛÏÌɯÞÏÌÌÓɀɯÛÖɯÚÖÓÝÌɯÚ×ÌÊÐÍÐÊɯÎÖÝÌÙÕÈÕÊÌɯcapacity issues and how 

they can do so. Apply ing these methods on a case-study can provide more detailed 

insights, but this research can be considered as a first step to apply the GCF and LFF 

to a broader Chinese context. 



  
 

71 
 

3.7. Interviews and surveys  

To find both in -depth data and generalisable data through qualitative and quantitative 

methods, interviews and surveys were conducted for this research. In the appendix, 

interview transcriptions as well as survey responses can be found. 

Interviews have been conducted in a structured and semi-structured manner, as that 

best represents the GCF framework: structured on the one hand, because the 

predetermined formalized list of GCF questions were discussed with the participants, 

and semi-structured  on the other hand because of open-ended questions that allow 

the possibility for follow -up questions based on their answers, as well as a discussion 

on the topic. That way, the interviews were done both strictly correspond ing to the 

GCF framework while at the same time allowing flexibility.  To operationalize answers 

given by interviewees, scores from -- to ++ were assigned per topic based on 

interpretation.           

 At the same time, surveys were conducted to analyse data from a larger group. 

Instead of the possibility of open -ended answers as in interviews, answering 

possibilities in the survey were closed-ended through multiple choice options that 

directly corresponded with the GCF scoring method ranging from -- to ++. Scores were 

gathered in Excel and averages were calculated by operationalizing scores to numbers 

ranging from 0 to 4 in a Likert scale type manner, allowing quantitative treatment of 

data. Questions were standardized based on the GCF and self-administered, w hich 

has the benefit of easier distribution to a larger number of potential respondents and 

can that way be conducted anonymously.      

 Interview  participants  and survey respondents were selected based on their 

expertise (table A and table B). The most approachable candidates for both interviews 

and surveys were found to be 

researchers and professors at 

various universities. Compared 

to other professions, the 

response rate among researchers 

was relatively high. In total, over 

150 potential candidates were  

Table A: interview participants. 
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approached by e-mail and were asked if they were available for either an interview or 

could participate anonymously in  the survey. Most had the Chinese nationality and 

were occasionally able to provide examples to answers. They were selected based on 

their current expertise, such as experience and knowledge regarding  the Sponge City 

Programme, Chinese water governance, flood risk management, Chinese urban 

planning, land use, and environmental engineering. Besides researchers and 

professors at universities and research institutes, candidates had professional 

backgrounds at consultancy firms, development banks, landscape architecture 

bureaus, engineering bureaus and NGOs. As can be expected, more candidates were 

willing to do an anonymous survey instead of an interview. Still, it was possible to 

conduct three interviews (table A) next to a total amount of 36 survey responses (table 

B). Due to the nature of the GCF framework questions, which can be regarded as being 

able to evoke rather critical answers to government policies, it is assumed many 

Chinese candidates were less keen to participate in interviews but would rather help 

anonymously  in the survey. Providing an anonymous option was therefore a 

deliberate choice to maximize response numbers, although the response rate was 

nonetheless lower than expected. Utilizing mixed methods provided necessary data.  

Table B: survey respondents. 
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Photo: Lianhuashan Park, Shenzhen city (LZF).  
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Analysis  

What is the institutional context  and leadership structure  of the SCP? 

 

In this chapter, the institutional background and leadership structure of the SCP are 

examined. This includes the following : actors and stakeholders (categorized within  

ȿpublic sectorȮɯȿ×ÙÐÝÈÛÌɯÚÌÊÛÖÙɀɯor ȿÊÐÝÐÓɯÚÖÊÐÌÛàɀ) will be analysed, mapped and placed 

ÐÕɯÈɯȿÐÔ×ÖÙÛÈÕÊÌ-ÐÕÍÓÜÌÕÊÌɯÔÈÛÙÐßɀɯȹDFID, 2003) to describe their positions, interests 

and interactions. As a reminder: importance is defined as the extent to which interests 

are being prioritized , while influence is defined by the power to facilitate or block 

policy goals (DFID, 2003). Moreover, leadership functions of actors are described and 

elaborated (political-administrative, connective, adaptive, enabling and dissemination), 

while bearing in mind the effects of the cadr e evaluation system and the extent to 

which (local) authorities have discretionary power .  

    

4.1. Actor  analysis  

Governmental  institutions that are  most involved with  governing  the SCP are the State 

Council (SC), the Ministry of Housing and Urban-Rural Development (MOHURD), 

the Ministry of Water Resources (MWR), the ministry of Finance (MOF),  the National 

Development and Reform Commission (NDRC)  and two banks: the state-owned 

Chinese Development Bank (CDB) and the internationally oriented  Asian 

Development Bank (ADB) . The latter is run by several countries, which is why it is 

placed in the public sector category. Among the ÉÈÕÒɀÚɯmember countries is China, 

which is also the largest borrower country of the ADB.  The ADB contributes 

significantly to the SCP financially  and therefore steers the direction of the programme 

to some extent, which is why it  will be considered as an actor. Next, their scores 

regarding importance and influence with their corresponding classification based on 

the matri x (DFID, 2003) will be given and explained, as well as their leadership 

function based on the LFF (Meijerink  & Stiller , 2013).  
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4.1.1. State Council (SC) 

Matrix classification: key player (high importance, high influence)   

Leadership functions: political-administrative 

The SC is the official name of the central Chinese government, under leadership of 

president Xi Jinping , who was the first to publicly mention the  idea of sponge cities. 

As has previously been described in this research, the central government has initiated 

the SCP and is the central overseer to the programme. The SC political party  (China is 

a one-party state), the CCP, is the head of several ministries that are involved in the 

SCP and thus formally in charge of all related SCP policies (Lashford, 2019). Pilot cities 

have been selected by the SC in 2015 and 2016. According to Chen & Chen (2020), the 

main consideration during this time was the public welfare nature of the  project. The 

top-down structure of Chinese governance of the SCP means that the SC holds the 

largest influence to facilitate or impede the objectives of the SCP out of all stakeholders. 

Their importance is unmatched, too: ÛÏÌɯ2"ɀÚɯneeds and interest are top priority.   

 Dai (2017) states that political steering is very clear for SCP policies: by means 

of law, binding engineering standards, mandatory responsibility statements and other 

compliance mechanisms, the SC assures itself of control. Requirements for SCP 

planning is directly published or otherwise approved by the SC before construction 

or implementation is possible.  Short, medium and long -term development targets for 

the SCP have been initiated by the SC since the start of the programme (Qi et al, 2020): 

the short term (2015-2018) focused on promoting, demonstrating and establishing 

small-scale SCP construction projects; the medium-term (2018-2020) aimed to 

establish and legislate SCP performance to expand SCP infrastructure to at least 20% 

of municipal pilot city areas by the end of 2020; and lastly, the long -term (2020-2030) 

is currently targeting implementation of SCP  projects into general planning strategies 

and urban master development plans with the final goal of 80% of pilot city municipal 

areas having SCP infrastructure.         

 All these targets set by the SC are leading for all other government authorities, 

who  must always act upon them when governing the SCP. This is most noticeable for 

the MOHURD, who translate these targets into technical guidelines . As head of all 

other government actors and leading authority on formal decision-making  and 

funding , the SC fills the political-administrative leadership function . Other functions are 

outsourced to departments, both horizontally and vertically.  
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4.1.2. Ministry of Housing and Urban -Rural Development (MOHURD)  

Matrix classification: key player (high importance, high influence)   

Leadership functions: political-administrative, enabling 

Together with the MOF and MWR, the MOHURD  has announced development of the 

SCP and these three ministries together are in charge of selecting pilot cities, based on 

assessing their applications that provincial governments have forwarded (Kumar, 

2021). They are most involved out of all Chinese ministries in SCP implementation (Li 

et al, 2016). The MOHURD is in charge of operation and delivery of SCP practices and 

carries the responsibility for all SCP construction in the total of 30 Chinese pilot cities  

(Qi et al, 2020). Other objectives within the SCP include forming targets for urban 

flood control (e.g., the SCPɀÚɯÛÈÙÎÌÛɯÖÍɯÔÈÒÐÕÎɯƜƔǔɯÖÍɯ"ÏÐÕÌÚÌɯÜÙÉÈÕɯÈÙÌÈÚɯÈÉÚÖÙÉÌÕÛȺȮɯ

creating standards on construction that correspond with SCP construction 

requirements, and supervising SCP implementation and construction by 

municipalities  on 6 aspects: water ecology; water environment; water security; 

institutional capacity building; execution effectiveness (I&W, 2016). This is all 

included  in one of the main frameworks of the SCP, the Technical Guidelines for Sponge 

"ÐÛàɯ"ÖÕÚÛÙÜÊÛÐÖÕɀ (MOHURD, n.d.), which  is published by the MOHURD . It describes 

the relationship between nature -based solutions and the SCP in detail . Moreover,  this 

ËÖÊÜÔÌÕÛɯÊÖÕÛÈÐÕÚɯÛÏÌɯ2"/ɀÚɯËÌÚÐÎÕɯÖÉÑÌÊÛÐÝÌÚȮɯ×ÙÖÊÌËÜÙÌÚɯÈÕËɯÊÖÕÚÛÙÜÊÛÐÖÕɯËÌÛÈÐÓÚȮɯ

divided by urban area characteristics (e.g., buildings, parks, roads). Lastly, this 

document describes how to operate, evaluate and maintain SCP facilities. It  works as 

a binding toolkit from the planning stage to construction and maintenance  (Dai et al, 

2017), effectively making the MOHURD in charge of  a large part of the SCP 

implementation process.        

The MOHURD  is thus considered a key player with both high influence and importance, 

as they hold the power to facilitate or block support of policy and their interests are of 

the highest priority . By creating the framework of the SCP and guid ing lower levels 

of government with the Technical Guidelines, the MOHURD most noticeably fills the 

political-administrative leadership function  due to the formal decision -making power 

they hold. The MOHURD has the power to accept or turn down self -assessments by 

municipalities (after being evalu ated by the province) and can thus be seen as a 

positional leader.  Moreover, they fulfil the enabling leadership function, due to how 
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the ,.'41#ɀÚɯ×ÖÚÐÛÐÖÕɯÉÌÛÞÌÌÕɯÛÏÌɯ2ÛÈÛÌɯ"ÖÜÕÊÐÓɯÈÕËɯÛÏÌɯÔÜÕÐÊÐ×ÈÓÐÛà is utilized : 

policy targets are translated into guide lines before passing them on to the 

municipality. This creates conditions for implementation of the programme, while 

they hold the power to determine how much space for innovation is allowed on a 

lower level with the technical guidelines they provide .  

 

4.1.3. Mi nistry of Water Resources  (MWR) 

Matrix classification: subject (high importance, low influence)   

Leadership functions: connective, enabling, adaptive  

Together with the MOHURD and MOF, the MWR has announced development of the 

SCP and these three ministries together are in charge of selecting pilot cities, based on 

assessing their applications that provincial governments have forwarded (Kumar, 

2021). They are most involved out of all Chinese min istries in SCP implementation (Li 

et al, 2016). The MWR is responsible for drainage, handling stormwater  and urban 

surface water management, which includes all forms of urban flooding. Moreover, the 

MWR monitors urban water quality, vegetation, green space s and their maintenance 

within SCP projects (Qi et al, 2020) and handles the functioning, supervision and 

guidance on water conservancy aspects of the SCP (I&W, 2016). The MWR puts 

forward key water conservancy measures and technical support such as technical 

standards on water level, flow capacity and water quality .   

Their responsibility on standards and measures indicates a high amount of importance, 

but since they have little power to facilitate or block SCP policy goals, their influence 

is significantly lower  (especially compared to the other involved ministries) : a largely 

supervisory role is observable within  ÛÏÌɯÔÖÙÌɯȿÛÌÊÏÕÐÊÈÓɀɯÈÚ×ÌÊÛÚɯÖÍɯÛÏÌɯ2"P. The 

MWR also establishes connections between water facilities and city drainage networks , 

indicating their connective leadership function . Moreover, the MWR handles spatial 

control and ecosystem protection of rivers, lakes and bodies of water in cities: in the 

SCP, this translates most noticeably into the ecosystems of SCP wetland projects 

(Turenscape, n.d.). Nowadays, the MWR aims to give rivers more space and to use 

more ecological friendly flood protection measures along river banks.  With use of 

their own engineering facilities and emergency response, the MWR aids 

municipalities with flood prevention and drainage systems.  Workshops are organized 
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with Chinese cities regularly by the MWR to introduce and share knowledge around 

SCP projects, thus creating conditions for the emergence of new knowledge within the 

network, a characteristic of the enabling function.  

 

4.1.4. Ministry of Finance  (MOF)  

Matrix classification: key player (high importance, high influence)   

Leadership functions: political-administrative, connective 

Together with the MOHURD and MWR, the MOF has announced development of the 

SCP and these three ministries together are in charge of selecting pilot cities, based on 

assessing their applications that provincial governments have forwarded (Kumar, 

2021). They are most involved out of all Chinese ministries in SCP implementation (Li 

et al, 2016). Alloc ation of funding for SCP pilot cities is one of its key tasks, with 

amounts varying based on administrative levels  (e.g., a provincial capital receives 

more than a regular city) . The MOF is responsible for funding of SCP development , 

but government funding  is not sufficient (Dai et al, 2017). Thus, seeking out 

possibilities for PPP (public private partnerships)  is another main task of the MOF (Qi 

et al, 2020; Ministry of Infrastructure and Water Management, 2016 ). For that reason, 

the MOF published the ȿ&ÖÝÌÙÕÔÌÕÛɯ/ÙÖÊÜÙÌÔÌÕÛɯ,ÈÕÈÎÌÔÌÕÛɯ,ÌÛÏÖËɯÖÍɯ/ÜÉÓÐÊ-Private 

/ÈÙÛÕÌÙÚÏÐ×Úɯ/ÙÖÎÙÈÔɀɯdocument which aims to attract more private investors and to 

ÍÖÙÔÈÓÐáÌɯÛÏÌɯ2"ɀÚɯÐÕÝÖÓÝÌÔÌÕÛɯÐÕɯ/// (Li et al, 2016). These PPP agreements aim for 

provision  of assets or services, as well as allocating risks between both public and 

private partners  and creating efficiency incentives for service providers . For that to 

work, the MOF links payments to explicit performance criteria. PPP arrangements 

found  by the MOF for the SCP can take the form of five categories: services contracts, 

leases, management contracts, concessions and design/build -operate-transfers (Li et 

al, 2016). Allocation of funding is a typical function of political-administrative 

leadership, while searching for PPP agreements are part of the connective function, 

since new collaborations between sectors are being sought out to seek solutions (in 

this case, to close the funding gap). Since the end of 2015, the MOF has provided more 

than 70 PPP documents (Tortajada et al, 2020), indicating the willingness of the 

Chinese government to promote PPPs. This willingness makes sense, since 
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aforementioned risk can be transferred partly to the private sector at a fixed price. It 

can also accelerate project implementation and reduce project costs (Lu et al, 2019).  

Despite these advantages, PPP funding for the SCP is still in a developing stage. The 

MOF aims to fund the SCP with PPP with two thirds of the total funds needed : ideally, 

the government needs to finance only a third  (Sina, 2016), meaning the MOF still has 

enough work to do in order to acquire more PPP collaborations.  Since the MOF 

allocates funding, their influence is high, as funding is essential to realizing policy goals. 

Their importance is classified as high as well: the MOF determines the conditions for 

PPP agreements. 

 

4.1.5. National Development and Reform Commission  (NDRC) 

Matrix classification: key player (high importance, high influence)    

Leadership function: political-administrative 

Similar to the three ministries elaborated in the last three paragraphs, the NDRC is a 

constituent department of the State Council  (SC). The NDRC has administrative and 

planning control over Chinese economic matters and is sometimes nicknamed the 

ȿminiɬState "ÖÜÕÊÐÓɀɯȹ6ÖÖËÈÓÓȮɯƖƔƕƗȺȭɯThey formulate, develop and implement long -

term strategies while leading a unified planning mechanism  (NDRC, n.d.). Other tasks 

include evaluating risk assessments and proposing suitable measures to combat them. 

According to their website (NDRC, n.d.), focus has shifted primarily on macro matters 

and coordination of major strategic planning : the NDRC states to have cut activities 

on a micro level to stimulate market players by minimizing their own role. Top-down 

instructions from the SC are passed on by the NDRC, while proposals that are 

submitted to the NDRC are reviewed by requirements of the SC and then possibly 

approved. The NDRC oversees and facilitates or blocks allocated funds for sponge city 

construction (I&W , 2016).  Their influence is therefore classified as high. Assessments 

are made by degree of adherence to the ȿ2×ÖÕÎÌɯ"ÐÛàɯ"ÖÕÚÛÙÜÊÛÐÖÕɯ&ÜÐËÈÕÊÌɀȮ published 

by the SC. The NDRC is thus responsible for approval of SCP project implementations 

(Qi et al, 2020Ⱥȭɯ3ÏÌɯ-#1"ɯËÖÌÚÕɀÛɯÏÈÝÌɯÈÕàɯÐÕÛÌÙÌÚÛÚɯÖÍɯÐÛÚɯÖÞÕɯÙÌÎÈÙËÐÕÎɯÛÏÌɯ2"/Ȯɯ

but since they directly ÙÌ×ÙÌÚÌÕÛɯÛÏÌɯ2"ɀÚɯÐÕÛÌÙÌÚÛÚ when they review proposals , they 

are nonetheless highly important. 2ÐÕÊÌɯÛÏÌɯ-#1"ɀÚɯÈÊÛÐÝÐÛÐÌÚɯÈÙÌɯÙÈÛÏÌÙɯÙÌÚÛÙÐÊÛÌËɯÈÕËɯ

function more or less as a representative of the SC in the SCP process reviewing 
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proposals, their leadership function is limited to political-administrative activities. 

Besides that, they are not involved in any decision-making of the SCP process 

regarding how and when it must be implemented.  

 

4.1.6. Provinces  (PROV)  

Matrix classification: context-setter (low importance, high influence) 

Leadership function: connective  

Due to the nature of the SCP, which is created at the highest government level and 

implemented on a local city municipality level, provinces only have a small and 

mainly supervisory r ole for the SCP. However, besides advisory activities, Chinese 

provinces do have a role in the ÊÌÕÛÙÈÓɯ ÎÖÝÌÙÕÔÌÕÛɀÚɯ 2"/ evaluation system 

mechanism to ensure implementation of the SCP at the local level (Dai et al, 2017). For 

the SCP, this system contains six categories that each have their own compulsory 

standards and criteria to adhere to: water ecology, water environment, water 

resources, water security, institutional capacity and execution effectiveness. These are 

evaluated in three steps: a pilot city submits a self-assessment of the requirements of 

all three categories to a provincial government authority, which subsequently reviews 

the assessment and creates a report that is then sent to the MOHURD if the review is 

positive. Their power of approving assessments indicates high influence. 

As provinces act as a connecting government authority between the municipality and 

national government, they fill a connective leadership position. Provincial  leadership 

will be held accountable if a municipal self -assessment should not have been 

approved and sent to the MOHURD. Worst case scenario in this is that the city loses 

its sponge city title  and provincial government officials may be demoted or not 

promoted. These rules are standard in CCP regulations and therefore also present in 

the process of the SCP. This accountability system ensures implementation of the SCP 

at the local level through the provincial level by the national government. Thus, the 

prov ince plays not only an advisory role towards municipalities , but an evaluative 

role according to the standards given from above as well, with corresponding 

accountability responsibilities . In some instances, provinces may add modifications to 

the SCP in order to better fit their needs. An example of this  (Galderisi, 2018) is 



  
 

82 
 

Guangdong province, which requested to alter certain SCP standards before 

ÊÖÕÚÛÙÜÊÛÐÖÕɯÚÛÈÙÛÌËȭɯ(ÛɯÞÈÚɯÈ××ÙÖÝÌËɯÉàɯÕÈÛÐÖÕÈÓɯÎÖÝÌÙÕÔÌÕÛɯÛÏÈÕÒÚɯÛÖɯÛÏÌɯ×ÙÖÝÐÕÊÌɀÚɯ

adherence to the 3ÌÊÏÕÐÊÈÓɯ&ÜÐËÌÓÐÕÌÚɯÍÖÙɯ2×ÖÕÎÌɯ"ÐÛàɯ"ÖÕÚÛÙÜÊÛÐÖÕɀ (MOHURD, n.d.). 

Such modifications are thus limited by national government regulations , but possible 

nonetheless. Due to their infrequency and limitations, importance of provinces is 

considered low: their interests are not weighted heavily.   

 

4.1.7. Municipalit ies (MUN)   

Matrix classification: subject (high importance, low influence)    

Leadership functions: connective, enabling, dissemination 

Even though the SCP consists of top-down processes with policies and decisions 

coming from national government authorities, municipalities have an active role to 

play. After all, it is at their city level that SCP projects are eventually implemented. 

For municipalities, the most important is the aforementioned Technical Guidelines for 

2×ÖÕÎÌɯ"ÐÛàɯ"ÖÕÚÛÙÜÊÛÐÖÕɀȮ provided by the MOHURD  (Qi et al, 2020).   

 As long as municipalities abide by these guidelines, they have discretionary 

power  to some degree: a relatively large amount of freedom in deciding how SCP 

projects can accommodate their specific context, thus having a high amount of 

importance surrounding  the implementation process and outcome of SCP projects. For 

example: in the city of Jinhua, the municipality was free to hire companies and 

approve their designs for sponge city projects (figure 2 on page 15: Yanweizhou 

Wetland Park by Turenscape). Another example is that municipalities can explore 

ways of PPP, which is exemplary of the adaptive function (see 4.1.4.) that fit to their 

local context. However, the level of influence SCP municipalities have is considerably 

lower than their level of importance, ÈÚɯÛÏÌàɯÈÙÌɯȿÊÏÖÚÌÕɀɯÉàɯÏÐÎÏÌÙɯÎÖÝÌÙÕÔÌÕÛɯ×ÖÞÌÙÚɯ

and must simply abide to facilitate SCP projects. But it must be noted that 

municipalities are almost always willing to partake in the SCP, as it can lead to a 

higher city status, more money and better environmental conditions.   

  The connective function is observable as well due to municipalit ies aiming  to 

bring the public and private sector together.  Some municipalities do not necessarily 

need to aim for high percentages of PPP funding, dependent on whether 

infrastructures and facilities are mostly managed by the municipality or not (Li et al, 



  
 

83 
 

2016). In many cases, anti-flooding engineering infrastructure is not profitable for the 

private sector, meaning actively seeking out PPPs can be futile. A larger PPP success 

rate is typically found in SCP projects that include housing and recreation.  An extra 

incentive for municipalities was created by the MOF and MOHURD: bonuses of 10% 

of initial central government  funding is awarded to municipalities that raise a certain 

percentage of PPP funding (MOF, 2014; MOHURD, 2014).  

 Municipalities typically have their own departments that deal with the SCP, 

such as ȿ+ÈÕËɯ1ÌÚÖÜÙÊÌÚɯ"ÖÔÔÐÛÛÌÌÚɯand 4ÙÉÈÕɯ/ÓÈÕÕÐÕÎɯ"ÖÔÔÐÛÛÌÌÚɀ ÈÕËɯȿWater Affairs 

!ÜÙÌÈÜÚɀɯwho are responsible for making local policy out of higher-level government 

plans and ×ÙÖÝÐËÐÕÎɯÉÓÜÌ×ÙÐÕÛÚɯÍÖÙɯÊÖÕÚÛÙÜÊÛÐÖÕɯÉÈÚÌËɯÖÕɯÛÏÌɯ,.'41#ɀÚɯÛÌÊÏÕÐÊÈÓɯ

guidelines. However, Meng (2019) states that in practice, spatial planners for Chinese 

municipalities are mostly negotiating  and regulating between different departments 

to find consensus and collaboration . Other municipal departments include Finance 

Bureaus (searches for funding support such as PPPs on order of the MOF), Water Affairs 

Bureaus ȹÐÕɯÊÖÕÛÙÖÓɯÖÍɯÌÕÚÜÙÐÕÎɯÛÏÌɯ,61ɀÚɯstandards are being upheld, as well as 

providing planning, design and evaluation parameters ) and Housing Construction 

Committees (inspection of SCP project constructions). Through the Application 

Guidelines provided by the MOHURD, municipalities are given instructions on how 

to research their topography, hydrological characteristics, rainfall, flooding traits and 

water resources. In general, Chinese municipalities are highly interested in 

application for becoming a SCP pilot city (Dai et al, 2017). First and foremost, because 

of the improvements to their cities with regard to flooding resilience and sustainable 

water management (Chen & Chen, 2020), but also due to the economic benefits and 

prestige the title ȿÚ×ÖÕÎÌɯÊÐÛàɀɯÊÈÕɯÉÙÐÕÎɯÕÈÛÐÖÕÞÐËÌȭ  

Moreover, in a one-party state such as China, actively responding to a request from 

higher levels of government is important for state officials. It is noteworthy, however, 

ÛÏÈÛɯÍÐÕÈÕÊÌÚɯÚÜÙÙÖÜÕËÐÕÎɯÛÏÌɯ2"/ɯÊÈÕɯÉÌɯÈɯȿËÖuble-ÌËÎÌËɯÚÞÖÙËɀɯÍÖÙɯÔÜÕÐÊÐ×ÈÓÐÛÐÌÚȯɯ

as mentioned, funding by the central government is not sufficient for full SCP 

implementation, which poses great challenges for municipalities to acquire additional 

funding (such as through PPPs). Research (Tortajada et al, 2020) indicates that PPP 

requirements from the MOF are often difficult to achieve for municipalities  due to 

(among other reasons) policy conflicts between policies from the MOF, MOHURD and 

MWR (Yu, 2016).          A final 
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activity that many SCP municipalities arrange are discussion platforms to enhance 

cooperation and collaboration between departments. An example of this is the Wuhan 

ÔÜÕÐÊÐ×ÈÓÐÛàȮɯÞÏÐÊÏɯÌÚÛÈÉÓÐÚÏÌËɯÈɯȿ'ÌÈËØÜÈÙÛÌÙÚɯÖÍɯ/ÐÓÖÛɯ/ÙÖÑÌÊÛÚɯÍÖÙɯ2×ÖÕÎÌɯ"ÐÛàɯ

ÊÖÕÚÛÙÜÊÛÐÖÕÚɀɯȹ6ÜÏÈÕɯ,ÜÕÐÊÐ×ÈÓÐty, 2016). During the sessions of these platforms, 

matters such as relevant policies and essential decisions of the SCP are discussed. This 

plays an important part in effective SCP implementation on the municipal level, since 

municipal ideas are spread out through its various departments.  Next to these 

discussion platforms, municipalities organise workshops together with the MWR. 

Both the discussion platforms and workshops show the dissemination function  in 

action, as this function is about spreading of new and innovative ideas.  

 

4.1.8. China Development Bank  (CDB)  

Matrix classification: context-setter (low importance, high influence)  

Leadership function: none 

The CDB is under direct jurisdiction of the SC and is one of three policy banks (Chinese 

banks that are in charge of funding state projects) in China. The CDB in particular  is 

often referred to as the main engine that powers development policies from the central 

government (Forsythe, 2011). Being one of the main government funding drivers 

behind the SCP, the CDB gathers funds from various sectors, among which 

commercial banks to provide min - and long-term loans, bonds and insurances for SCP 

projects (Qi et al. 2020). Their interests are not prioritized in SCP planning, indicating 

low importance, but their influence is considered high due to their power of providing 

funding in name of the SC. The CDB is active in seeking out aforementioned PPP 

opportunities (Liu, 2016). The 10% SCP bonus funding that is awarded to successful 

municipalities in PPP agreements is paid out by the CDB (Cai, 2017). Although under 

direct jurisdiction of the SC, the CDB itself does not hold a leadership position within 

the SCP.  
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4.1.9. Asian Development Bank  (ADB)  

Matrix classification: subject (high importance, low influence) 

Leadership function: none 

The ADB is one of the main loan providers for funding into the SCP. In their report 

Ɂ*ÌàɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯÍÖÙɯÔÖÉÐÓÐÚÐÕÎɯÍÐÕÈÕÊÐÕÎɯÍÖÙɯ2×ÖÕÎÌɯ"ÐÛÐÌÚɂɯ(ADB, 2021), both past 

loans and future loans are elaborated. A given example is their involvement for the 

SCP in Wuhan, where the ADB provided $100 million in loans (of $252 million total 

investment) to reduce flood risk in the Huanggang area, along the Yangtze River. The 

ADB is not involved in all SCP projects, but when it is, it covers si gnificant amounts 

and is thus an important player. Over the next three years from 2021 onwards, another 

loan of $200 million is provided by the ADB ȮɯËÌÚÐÎÕÈÛÌËɯÍÖÙɯɁÊÓÐÔÈÛÌ- and disaster-

ÙÌÚÐÓÐÌÕÛɯÜÙÉÈÕɯÞÈÛÌÙɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɂɯ×ÙÖÑÌÊÛÚɯÖÍɯÛÏÌɯ2"/ȭɯ(ÛɯÔÜÚÛɯÉÌ noted that these 

loans come with conditions and requirements, formulated by the ADB. For example, 

technical requirements are formulated in the loan agreement as part of eligibility  

crit eria. These requirements indicate a high level of importance, but since the ADB is 

not involved in any other way of the implementation process of the SCP, their influence 

is lowȯɯÛÏÌɯÍÜÕËÐÕÎɯÏÌÓ×ÚȮɯÉÜÛɯÐÚɯÕÖÛɯÌÚÚÌÕÛÐÈÓɯÛÖɯÌÕÚÜÙÌɯÛÏÌɯ2"/ɀÚɯÓÖÕÎÌÝÐÛàȭɯ2ÛÈÛÌɯ

funding makes a larger impact, as does PPP in potential when utilized.  Lastly, the 

ADB does not hold a leadership position  as defined by Meijerink et al (2014). 

Leadership positions in the SCP are solely present for Chinese-only government 

authorities. The ADB consists of multiple countr y member-shareholders (including 

China), but its president is always Japanese and the United States are the largest 

shareholder. 

 

4.2. Stakeholder analysis  

Regarding relevant stakeholders in the SCP, a distinction can be made between the 

private sector and civil society. In the private sector, companies that are hired to 

ËÌÚÐÎÕɯÈÕËɯÊÖÕÚÛÙÜÊÛɯÚ×ÖÕÎÌɯÊÐÛàɯ×ÙÖÑÌÊÛÚɯȹÕÈÔÌËɯȿÌßÌÊÜÛÐÝÌɯÊÖÔ×ÈÕÐÌÚɀȺȮɯ×ÙÐÝÈÛÌɯÓÈÕËɯ

and real estate developers and private investors will be discussed. Executive 

companies due to their significance for the outcome of SCP plans, developers because 

of their development of the land on which SCP infrastructure is placed as well as their 

financial possibilities, and private investors for their involvement in PPP agreements. 
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Regarding civil society, one group is most relevant for governance of the SCP: 

residents, since they inhabit areas where sponge city infrastructure is built . Below, 

their scores regarding importance and influence with their corresponding 

classification based on the matrix (DFID, 2003) will be explained. Leadership functions 

will not be analysed as they are not present, since they are not part of the Chinese 

government. 

 

4.2.1. Executive companies  (EXCOM) 

Matrix classification: subject (high importance, low influence) 

Companies that work as contractors or focus on designing or advising the 

construction of sponge city infrastructure shape the outcome of sponge city planning 

and therefore play an important role in the SCP. Examples include: Arcadis, a Dutch 

engineering and management consulting company, whom  provided technical, 

program management and policy related advisory to the Wuhan mun icipality during 

ÛÏÌɯ×ÐÓÖÛɯÊÐÛàɀÚɯÛÙÈÑÌÊÛÖÙàɯȹ ÙÊÈËÐÚȮɯÕȭËȭȺȰɯArup, a British advisory company on design, 

planning and engineering, whom  have helped Chinese local government authorities 

in creating a sponge city master plan in Baotou city , to develop over 15 square 

kilometres of its urban area (Pattinson, 2016); Suez, a French water management 

company, whom have developed an urban drainage stormwater  management system 

in the city of Chongqing for a SCP project; and the aforementioned Turenscape, a 

Chinese landscape architecture company that has designed several wetland parks in 

cities such as Jinhua (figure 2 on page 21). All these companies are chosen by 

municipalities:  higher levels of government allow municipalities to employ 

companies for the practicalities of sponge city infrastructure. The way sponge city 

projects are shaped by such companies shows their relatively high importance, as they 

work within their own interests when designing or advising municipalities. Their 

viewpoints and expertise are taken seriously enough for Chinese government 

authorities to entrust them with sponge city projects. However, such companies do 

not hold any power over SCP policy and are therefore not influential. 

 

4.2.2. Developers  (DEV) 

Matrix classification: crowd (low importance, low influence) 
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Developers are potentially  key stakeholders for the SCP: they are essential in making 

PPP agreements work and must be incentivized to be willing to incorporate SCP 

ÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯÐÕÛÖɯÛÏÌÐÙɯËÌÝÌÓÖ×ÔÌÕÛÚɯȹ0ÐɯÌÛɯÈÓȮɯƖƔƖƔȺȭɯ3ÏÌɯ2"/ɀÚɯÛÈÙÎÌÛÚɯÖÍɯÊÖÝÌÙÐÕÎɯ

at least 20% of urban areas in pilot cities with sponge infrastructure cannot be realised 

without the help of developers, co -production needs support from both the public and 

private sector in order to achieve results. One way to incentivize developers to invest 

more in land that is scheduled for SCP projects, is to reduce taxation (Gao et al, 2017), 

as there is little interest coming from developers in most projects, unless liveability 

increases, for example, housing prices. #ÌÝÌÓÖ×ÌÙÚɀɯÐÕÛÌÙÌÚÛÚɯÈÙÌɯÕÖÛɯ×ÙÐÖÙÐÛÐáÌËɯÈÕËɯ

they do not hold  any power to facilitate or block SCP policies, and therefore score low 

on both importance and influence. It must be kept in mind, however, that their 

importance could grow drastically when PPP is utilized to a larger degree.  

 

4.2.3. Private investors  (INV)  

Matrix classification: crowd (low importance, low influence) 

Private investments into sponge infrastructure are an underdeveloped way of funding 

for the SCP. This has several reasons. First, SCP infrastructure usually results in a low 

investment return for investors, making it undesirable for them (Qi et al, 2021). Second, 

according to Tortajada et al (2020), there is distrust between local governments and 

priv ate investors: local governments are often not willing to transfer financial gains 

from potentially promising projects (partially) to private investors. Officials are 

reported to often be suspicious of private firms , resulting in them keeping the already 

few interested private investors out. This appears to be contradictory to government 

authorities seeking out PPP agreements to fund the SCP, but since China accepts 

ȿÚÖÊÐÈÓɯÊÈ×ÐÛÈÓɀɯÐÕÚÛÌÈËɯÖÍɯȿ×ÙÐÝÈÛÌɯÊÈ×ÐÛÈÓɀɯÈÚɯÞÌÓÓɯÐÕɯÚÜÊÏɯÈÎÙÌÌÔÌÕÛÚȮɯÚÛÈÛÌ-run firms 

are often preferred (Bloomberg News, 2017). Dai (2017) adds that another possible 

reason which leads to the reluctancy of private investors to invest is their exclusion of 

the decision-making process. For many of them, it is unclear how they can gain 

profita ble returns on their investment. The Economist (2016) has shown statistics that 

private investments have only grown by 2.1% in 2016 compared to 2015, which is why 

Dai (2017) calls it one of the main obstacles to upscale the SCP to a nationwide policy. 

At tÏÌɯÊÜÙÙÌÕÛɯÚÛÈÎÌȮɯÛÏÌɯȿ×ÙÐÝÈÛÌɀɯÊÖÔ×ÖÕÌÕÛɯÖÍɯ///ɯÍÜÕËÐÕÎɯÐÚɯÛÏÜÚɯÔÖÚÛÓàɯÚÛÈÛÌ-run  
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(Lockett, 2017) until investing into SCP projects becomes more appealing for private 

investors, similarly to how private developers need to be attracted more.  (ÕÝÌÚÛÖÙÚɀɯ

importance and influence is therefore low as well, until the SCP evolves into a 

programme that includes PPP. 

 

4.2.4. Residents  (RES) 

Matrix classification: crowd (low importance, low influence) 

Residents are the first and foremost to be affected by sponge infrastructure. Ideally, 

construction of SCP projects can provide better living conditions for residents. When 

ÊÖÖ×ÌÙÈÛÐÖÕɯÉÌÛÞÌÌÕɯÈÓÓɯÚÛÈÒÌÏÖÓËÌÙÚɯÐÚɯÙÌÈÓÐÚÌËȮɯÐÕÊÓÜËÐÕÎɯÙÌÚÐËÌÕÛÚȮɯÈɯɁÞÐÕ-ÞÐÕɂɯ

situation might be possible (Tang et al, 2018), since support and engagement of 

ÙÌÚÐËÌÕÛÚɯÐÚɯÒÌàɯÛÖɯÛÏÌɯ2"/ɀÚɯÚÜÊÊÌÚÚɯin terms of increasing liveability of environments 

(Qi et al, 2021). However, according to Dai (2017), civil society is merely the recipient 

in sponge city planning due to the top -down approach.  Qi et al (2020) state that 

resident participation is practically non -existent, even though it is recognized that it 

could enhance the capacity to improve project outcomes. Being on the receiving end 

without having their interests heard and without holding any power to shape SCP 

policies, residents score low on both importance and influence. Peng & Reilly (2021) add 

that residents are not considered enough in the implementation process of sponge city 

projects and that a mechanism should be introduced that permanently involves them 

in all steps of SCP governance, from the design phase to implementation. Although 

effective citizen parti cipation demands time, commitment and effort from all other 

stakeholders, it can identify ÛÏÐÚɯÎÙÖÜ×ɀÚ interests and raise environmental awareness 

too. Liu et al (2016) argue that tÏÐÚɯÈÞÈÙÌÕÌÚÚɯÐÚɯÊÜÙÙÌÕÛÓàɯȿÚÏÈÓÓÖÞɀȯɯÔÖÚÛɯÙÌÚÐËÌÕÛÚɯ

have only heard about the SCP on TV and from websites. Only the relatively small 

group of experts and other well -ÌËÜÊÈÛÌËɯ×ÌÖ×ÓÌɯÈÙÌɯÈÞÈÙÌɯÖÍɯÛÏÌɯ2"/ɀÚɯËÌÛÈÐÓÚ. 

Surveys from researchers (Qi et al, 2021) have shown that the common perception is 

that the SCP can improve the urban environment and improve outdoor recreational 

facilities. Perhaps more importantly, residents believe that sponge infrastructure can 

raise their housing prices, the surveys showed. It is argued that governmental 

authorities should survey the public as well  to evaluate their thoughts and needs. 
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4.3. Overview , matrix , LFF and interaction map  

This paragraph contains an overview of SCP actors and stakeholders (table 4). They 

are visualized  on the next page in an importance-influence matrix (figure 14), added 

into the Leadership Functions Framework ( figure 15) and mapped (figure 16). 

 

Actor  Importance  Influence  
Matrix  

classification  

Leadership  

function (s) 

P
u

b
lic

 

se
ct

o
r

 

SC High  High  Key player  Political -administrative  

MOH

URD 
High  High  Key player  

Political -administrative, 

Enabling  

MWR High  Low  Subject 
Connective, Enabling , 

Adaptive  

MOF High  High  Key player  
Political -administrative,  

Connective 

NDRC High  High  Key player  Political -administrative  

PROV Low High  Context-setter Connective 

MUN  High  Low  Subject 
Connective, Enabling, 

Dissemination 

CDB Low  High  Context-setter None 

ADB High Low  Subject None 

 Stakeholder  Importance  Influence  
Matrix  

classification  

P
ri

va
te

 

se
ct

o
r

 

EXCOM High  Low  Subject 

DEV Low  Low  Crowd  

INV  Low  Low  Crowd  

C
iv

. 

S
o

c 

RES Low  Low  Crowd  

Table 4: overview of SCP actors and stakeholders with their corresponding importance, influence and 

leadership position (the latter only accounting for actors). 
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Figure 14: importance-influence matrix of actors and stakeholders. 

 

 

 

 

 

Figure 15: actorsɀɯ

leadership functions added 

to the LFF. 
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4.4. Conclusion  

A few conclusions can be drawn on the institutional background and leadership 

structure of the SCP. The first thing that stands out is how national government 

authorities are clearly in absolute control of the whole programme . This is reflected in 

both the importance-influence matrix  and the leadership functions of the SCP: only 

national government authorities are considered key players and hold  political-

administrative function s. The national  government, through its ministries and 

departments, pulls the strings and decides the structure that all other actors and 

ÚÛÈÒÌÏÖÓËÌÙÚɯÔÜÚÛɯÞÖÙÒɯÞÐÛÏÐÕȭɯ3ÏÌÙÌɯÐÚɯÓÐÛÛÓÌɯÙÖÖÔɯÛÖɯÞÖÙÒɯȿÖÜÛÚÐËÌɯÛÏÌɯÉÖßɀȮɯÚÌÛɯÈÚÐËÌɯ

for some discretionary power of provinces and municipalities to fit the SCP to local 

Figure 16: actor & stakeholder 

map with the interactions 

outlined between them. 
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context, as long as they abide by guidelines that are decided on a higher government 

level. Still, municipalities are at the centre of it all. Even though they must abide by 

top-down decision -making, they hold the most leadership functions : most noticeably 

in areas where they function as the link between higher levels of government and 

stakeholders in the private sector.  

Stakeholders outside of government authorities have practically zero influence on 

SCP policies and their importance is low as well: only companies that are hired to 

advise or design sponge city projects have interests that are upheld by some degree 

(but still lower compared to government authorities). Moreover, PPP agreements are 

often described as important in potential but largely underused, showing little 

involvement of developers and priv ate investors so far. For financial continuation of 

the SCP, these PPP options should be further developed, which can lead to increased 

participation from non -governmental groups.  
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Assessment  

How does the SCPɅs governance capacity perform? (SQ2) 

 

In this chapter, the results of the Governance Capacity Framework (GCF) will be 

elaborated. The GCF has been applied to the SCP to provide insight into limiting and 

supporting governance conditions for addressing the flood risk challenge. These 

conditions are nine in total, with three indicators each that are assessed with scores 

ranging from -- to ++ (0 to 4 in numerical values to make calculating of averages 

possible) based on policy reviews, literature findings , a survey and interviews that 

were conducted with experts. The scores are assessed with the GCF assessment guide 

(Appendix , page 157). Each condition will receive an average rating out of the three 

indicators , which are visualized  in the conclusion at the end of the chapter. The three 

inÛÌÙÝÐÌÞÌÌÚɯÈÙÌɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯȿ×ÈÙÛÐÊÐ×ÈÕÛÚɀ in the upcoming sections and are 

abbreviated to P1, P2 and P3.  

 

5.1. Knowing dimension  

This dimension refers to the necessity of awareness as well as understanding and 

learning about risk and impacts of policies. The three associated conditions are 

Awareness, Useful knowledge and Continuous learning.  

 

5.1.1. Awareness  

According to historical records, China has a long history of flooding (Jiang et al, 2005). 

Somewhat similarly to the Netherlands, this has embedded  ȿÛÏÌɯÍÐÎÏÛɯÈÎÈÐÕÚÛɯÞÈÛÌÙɀɯ

 Surveys  
Policy / 

literature  
Interviews  Avg. 

Final 

avg.  

1.1.  

Community knowledge  

1,84 

(+/-) 

2 

(+/-) 

3 

(+) 

2,28  

(+/-) 

2,20 

(+/-) 

1.2.  

Local sense of urgency  

2,63 

(+) 

3 

(+) 

3 

(+) 

2,88 

(+) 

1.3.  

Behavioural  

internalization  

2,29 

(+/-) 

1 

(-) 

1 

(-) 

1,43 

(-) 

Table 5: indicator scores for the Awareness condition (scores range from -- to ++; from 0 to 4 in numerical values). 
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into the cultural context, especially in southern China where most rain falls and where 

most SCP pilot cities are based. Of course, since China is a huge country with different 

climate zones, it varies per region to what extent its citizens are knowledgeable about 

flooding. There is no single conclusion on community knowledge in all SCP pilot cities, 

but findings from different cases can be generalized to some extent. For example, Ge 

et al (2021) found a statistically significant connection between exposure to flood risk 

and flood risk perception, as well as a higher willingness to take protective measures 

when people have experienced flooding. In the survey, the Community knowledge 

indicator has scored an average of 1,84 and the most chosen answer was ɁThe 

community has a basic understanding of flood risk, but impacts and frequencies are often 

underestimated.ɂ (41.9% of answers). This basic understanding mostly corresponds to 

findings in literature and what interviewees have stated, although findings from 

literature and interviews describe a relatively larger percentage of local communities 

having knowledge on flood risk.  

P1 mentioned that for the city of Wuhan, most local com munities are knowledgeable 

and aware on flood risks, since they experience floods every year. This is the case for 

most pilot cities, as they are located in areas that experiences monsoon rains in 

summer. P2 emphasizes that community knowledge is dependent  on flooding 

frequency and gives an example of Ningbo, a city that experiences typhoons. Through 

a survey study, she found that over 60% of Ningbo locals are knowledgeable to some 

extent on flood risk and over 50% know that there is a link between climate change, 

flood risk and the need for sponge city construction. However, P3 stated that people 

tend to have the wrong expectations of the sponge city programme: for example, some 

expect the program to solve all flooding, which the programme on its own  is not 

capable of. P1 ÈËËÚɯÛÏÈÛɯÊÐÛÐÌÚɯËÖÕɀÛɯÌß×ÌÊÛɯÈÓÓɯÊÐÛÐáÌÕÚɯÛÖɯÒÕÖÞɯcauses and impacts of 

flood risk. Knowledge about flooding is thus related to its frequency in an area. When 

frequency is on a monsoon-area level, awareness seems to run through most of the 

community . In southern Chinese SCP pilot cities, where more rain falls and especially 

cities that lie along the Yangtze River, community knowledge on flooding will 

generally be higher than SCP pilot cities in the northern half, where the programme is 

more focused on drought.  
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Wang et al (2018) researched to what extent local communities in Jingdezhen 

experience flood risk and which factors influence this experience. Key findings 

include: more than half of respondents have a perception of flood risk (ran ging from 

medium to high levels) and know about flooding issues. Local communities in the city 

centre, which is the most flood-prone area, experience a higher flood risk perception 

compared to other districts . This is consistent with both &ÌɯÌÛɯÈÓɀÚɯȹƖƔƖƕȺ findings  and 

what P1 and P2 have mentioned. Moreover, factors such as gender, age, work sector, 

ÐÕÊÖÔÌɯÈÕËɯÌËÜÊÈÛÐÖÕɯÓÌÝÌÓɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÐÕÍÓÜÌÕÊÌɯÓÖÊÈÓÚɀɯÍÓÖÖËÐÕÎɯÒÕÖÞÓÌËÎÌɯÈÕËɯÙÐÚÒɯ

perception significantly, but can vary case by case (Wang et al, 2018; Wang et al, 2017).  

To acquire more generalized findings, Wang et al (2017) conducted broader research 

to study public perceptions of sponge cities across China. They conclude that most 

respondents (about 62%) know about both urban flooding and sponge cities, with  

various degrees of flood risk perceptions across regions. It must be noted, however, 

that knowledge on urban flooding was  found to be mostly  ȿÚÏÈÓÓÖÞɀ: respondents that 

were knowledgeable on urban flooding often knew less about the connection between 

flooding and sponge city infrastructure.  More than 75% percent of their respondents 

blame faulty drainage systems as a main flooding cause (figure 17, next page). This is 

most likely due to extensive critical media attention to drainage systems, causing this 

ÐÚÚÜÌɯÛÖɯÊÖÔÌɯÍÐÙÚÛɯÐÕɯ×ÌÖ×ÓÌɀÚɯÛÏÖÜÎÏÛÚɯÞÏÌÕɯÛÏÐÕÒÐÕÎɯÈÉÖÜÛɯÍÓÖÖËÐÕÎȭɯ$ßÛÙÌÔÌɯ

weather was named second most often and less than half of respondents named 

matters such as impermeable pavements and infrastructure as causes for urban 

flooding.  Thus, from the perspective of the SCP, there is a need to promote knowledge 

on improving permeability and sustainable infrastructure as a means of tackling 

urban floods.  Still, besides improving drainage, respondents named a few other flood -

mitigating options  that are included in the SCP: increasing city vegetation, usage of 

rivers and lakes, adoption of permeable material and instalment of green roofs ( figure 

18, next page), hinting at public support for such SCP measures. 

Compared to Community Knowledge, the Local sense of urgency indicator has scored 

noticeably higher  with an average of 2,63. This strengthens the idea of government 

actors creating policy while citizens are merely the recipient.  The most chosen answer 

for this indicato r was ɁFlooding is increasingly taken seriously, but considerable efforts often 

only receive temporary support.ɂɯ(43.8% of answers). A sense of urgency to address flood 
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risk has noticeably come from top-down structures, as is often the case in a 

contemporary Chinese context. The SCP follows this structure, but is nonetheless 

revolutionary in its ideas, going against the former approach of fighting water with 

grey infrastructure only and developing new approaches for land -use planning, 

incorporating climate change, ecological and social wellbeing, as well as integrated 

water resources management (Chan et al, 2018). With the SCP, the Chinese 

government has shown encouraging commitment to being open for exploration of 

new ideas and willingness to learn from concepts such as low impact developm ent 

and nature-based solutions overseas. A sense of urgency and awareness to address 

flood risk has thus definitely become a part of Chinese national government discourse.  

As is explained in the chapter 4 actor analysis (page 73), local actors go along with 

what course of action the national level is taking. Their sense of urgency corresponds 

with higher government levels. The national government is in charge of governing the 

SCP by authority, through provision and through funding (Dai, 2017). However, one 

type of governing the SCP at a local level that shows municipalities taking flood risk 

seriously, is governing by example (Bulkeley & Broto, 2013). This is enabled by the 

discretionary power that municipalities have (to some extent, since adherence to 

national guidelines must always be assured). In practice, this translates into adapting 

the SCP to the local context: many SCP pilot cities have tried to lead the way by 

constructing SCP infrastructure that were subsequently showcased as examples, 

among which  were showcases of green roofs in Guangzhou and a rainwater collection 

Figure 17: respondents' perception of urban flooding 

causes (Wang et al, 2017). 

Figure 18: respondents' perception of which measures 

must be utilized to tackle urban flooding (Wang et al, 

2017). 


