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1.1 Background: The need to integrate ecosystem service (ES) thinking in coastal and 

marine governance  

The health of global coastal and marine ecosystems is in serious decline due to multiple 

stressors, such as over-fishing, pollution, sand grooming, and various other activities on 

terrestrial land, along the coasts and in the ocean (Worm et al., 2006). Moreover, coastal and 

marine natural resources are limited in space and amount. Users are, therefore, competing for 

space and services, leading to an adverse influence on each other and cumulative impacts on 

the ecosystem (Douvere & Ehler, 2009a). These uncoordinated human uses and interactions, 

along with an increasing expansion of human populations in coastal regions, are likely to 

further accelerate ecosystem degradation and ecological service losses (Foley et al., 2010). 

This is aggravated by climate change, which increases the vulnerability of coastal and marine 

protection features. For example, climate change causes coral bleaching and ocean 

acidification, which threatens reefs and reduces fisheries’ production, tourism and other 

coastal protection features (Barbier et al., 2011). More stakeholders and economic sectors 

make pleas for voluntary negotiations regarding the inevitable conflicts related to their usage, 

by taking into account their diverse values and interests. In particular, understanding the 

economic characteristics and value of the natural resources is required for finding 

straightforward market solutions to the trade-offs, such as developing market-based 

instruments (Bateman et al., 2011; Christie et al., 2006; Gómez-Baggethun & Muradian, 2015). 

However, there is a lack of knowledge of human-nature relationships and the true value of 

coastal and marine resources. The feasibility and implementation of market-oriented thinking 

and instruments in natural resource governance still require critical examination. The increase 

in the number of actors and policy instruments also involves geography, defined by 

ecosystems, which may not always be appropriate for the existing governance arrangements 

(Loft et al., 2015). 

To deal with these governance issues, the concept of ecosystem services (ESs) has been 

promoted, which generally refers to the direct and indirect contributions of ecosystems to 

human well-being (De Groot et al., 2010; TEEB, 2010). ESs define and characterize the 

multiple provisions from land and sea, based on the variations of classification schemes (e.g., 

Costanza et al., 1997; De Groot et al., 2010). ES thinking offers a new anthropocentric 

justification for conserving species and ecosystems, based on human dependencies from the 

services that they provide (Lamarque et al., 2011). Specifically, coastal and marine ESs can be 

considered as the land-sea conditions and processes through which species are maintained, 

with diverse goods and services (e.g. sea food, water purification, and fuel) being produced to 

benefit the human population (Alvarez-Romero et al., 2011; Villasante et al., 2016). Thus, 

coastal and marine governance should sustain human well-being from ESs, which requires 

changing the traditional ways of managing coasts and oceans worldwide (Douvere, 2008). 
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Rather than a sector-by-sector governance approach, the future of coasts and oceans requires a 

holistic and integrated governance framework to address the aforementioned stressors and 

complexities (Katsanevakis et al., 2011). Recent literature has advanced arguments that 

support a widely accepted ecosystem approach with regard to coastal and marine management 

(e.g. Arkema et al., 2006; Barbier et al., 2008; Foley et al., 2010). A range of overarching 

international conventions, treaties and legislations acknowledge the need to consider the 

human influence on the marine environment and manage human activities through a holistic 

ecosystem approach (Katsanevakis et al., 2011). Some examples are the Convention on 

Biological Diversity (CBD), the Food and Agriculture Organization of the United Nations 

(FAO) Conduct Code for Fisheries, the United Nations Convention on the Law of the Sea 

(UNCLOS), the United Nations Agenda 21, the EU Marine Strategy Framework Directive, the 

EU Recommendations on Integrated Coastal Zone Management, and the Green Paper on the 

Future Maritime Policy for European Oceans and Seas.  

The ecosystem approach refers to “a strategy for the integrated management of land, water and 

living resources that promotes conservation and sustainable use in an equitable way” (CBD, 

2000), which is often used interchangeably with ecosystem-based management. What exists at 

the centre of the ecosystem approach is ES thinking (Douvere & Ehler, 2009a; Rosenberg & 

McLeod, 2005). In other words, the approach “focuses on understanding the relationship 

between human society and the ecosystems that support it and how this can inform 

management decisions” (Farmer et al., 2012, p.4). The core goal of the ecosystem approach is 

to maintain coastal and marine functional relationships and processes within ecosystems “in a 

healthy, productive and resilient condition so that they can sustain human uses of the ocean 

and provide the goods and services humans want and need” (Katsanevakis et al., 2011, p.808). 

The principles underpinning the ecosystem approach also encompass ES thinking. For 

example, the principles emphasize reflecting the value of ESs completely, taking decisions at 

an appropriate spatial scale, identifying and involving all relevant stakeholders who stand to 

gain or lose the benefits of ESs in the planning process, and taking into account ecosystem 

functioning (Defra, 2010). 

However, in spite of a broad acceptance of the ecosystem approach and relevant guidelines 

and principles, ES thinking continues to be mainly a conceptual understanding in a scientific 

debate (Douvere & Ehler, 2009b). It has been argued that ES thinking does not take existing 

governance processes and institutional arrangements as a starting point, which leads to the 

absence of direct solutions for social-ecological issues (Primmer & Furman, 2012). In this 

context, an institutional focus is considered essential. Institutions refer to the humanly devised 

constraints that establish structure to facilitate human interactions, which include formal, as 

well as informal rules (North, 1990a; 1991). Governance strongly relies on institutions to 

embed ES thinking to coordinate users’ interactions and address social-ecological matters 

1 
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(Turnpenny et al., 2014).  

To promote the implementation of ES thinking, an institutional focus on ES governance has 

emerged in particular, recently (Mann et al., 2015; Primmer et al., 2015). Numerous empirical 

studies, scientific reports, and practical initiatives have articulated a focus on land-use 

governance to support a greater application of ES thinking (e.g., Bateman et al, 2013; De 

Groot et al., 2010; Scarlett & Boyd, 2015). In this context, the territorial ESs, produced by 

forest, agriculture, urban green space, river and grassland, have received considerable 

attention (e.g., Bolund & Hunhammar, 1999; Corbera et al., 2009; Zhang et al., 2007). 

However, the governance of coastal and marine ESs still falls short of a substantial 

investigation into its integration in practice (Douvere & Ehler, 2009a; Foley et al., 2010). 

Currently, the degree to which ES thinking is interpreted in coastal and marine governance is 

highly variable on the ground (Ehler, 2013). In practice, many coastal and marine governance 

objectives and strategies tend to miss critical ecological and social elements, as emphasized in 

the scientific debate (Arkema et al., 2006). In addition, the existing institutional arrangements 

mainly focus on single-species conservation and sector-based utilization of certain ESs 

(Agardy et al., 2011; Douvere, 2008; Foley et al., 2010). Moreover, hierarchical arrangements 

have generally played a dominant role, leaving limited space for taking advantage of 

market-based instruments for governing ESs.   

Therefore, only a limited knowledge is available to date, about how to integrate ES thinking 

into coastal and marine governance. In particular, a comprehensive institutional understanding 

of this required integration that builds on practical experiences seems lacking. This thesis aims 

to address this knowledge gap to improve coastal and marine governance. 

1.2 The case of China 

In the last few decades, several countries have attempted to undertake coastal and marine 

governance toward ecosystem-based management, such as Belgium, the United Kingdom, 

Germany, Finland, Australia, the United States, Japan, and China (Crowder et al., 2006; Ehler, 

2013; Douvere, 2008; Leslie & McLeod, 2007; Pitcher et al., 2009). In particular, China has 

presented an urgent demand for improving its coastal and marine governance in the context of 

immense social and economic development. In China, coastal and marine industries have 

experienced a rapid development since the 1990s (Li, 2006). The Gross Ocean Product (GOP) 

was about 6.5 billion RMB in 2015, accounting for 9.6% of the GDP. This GOP has increased 

by 22% since 1997 (SOA, 2016). This rapid development, which is underpinned by the 

over-exploitation of coastal and marine services, has caused substantial pollution and damage 

along the coast and in the ocean, even threatening local well-being. For instance, Jiaozhou Bay 

– a large semi-enclosed bay located on the south bank of Shandong Peninsula, China – had 

reduced by one-third from the late 1950s to the early 2000s, due to large-scale reclamation for 
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economic industries (Ge & Zhang, 2011; Gu et al., 2007). This directly resulted in losses of 

wetland habitats, natural coastline, tidal volume, water purification capacity, and biodiversity 

at the local level (Ma & Lu, 2015). The multiple use conflicts fell out of fragmented sectoral 

administration and conventional governance processes. Some examples are the conflicts 

between aquaculture and shipping, reclamation and wetland resource use, and offshore oil 

development and fisheries (Cao & Wong, 2007; Yu, 1994). As a consequence, the Chinese 

government had to reflect on existing policies regarding coastal and marine governance.  

Associated with the publication of China’s Ocean Agenda 21 in 1996 and the Development of 

China’s Marine Program in 1998, sustainable ocean management has become a critical 

strategy, which has driven the optimization of coastal and marine development structure (Wu 

et al., 2012). An increasing focus has been put on strengthening the legal and regulatory basis 

of coastal and marine governance, such as the enforcement of the Law on the Use and 

Development of Sea Areas, as well as the development of the State Oceanic Administration. A 

range of coastal cities, such as Qingdao, Xiamen, Tianjin, Dalian, and Ningbo, have also 

actively specified their corresponding municipal regulations accordingly, especially with 

respect to rigorous marine environmental standards and coastal monitoring. These regulative 

efforts tend to hierarchically structure coastal and marine governance (Lau, 2005). Apart from 

this context, growing attention has been focused on developing market-oriented strategies and 

decentralization in ES governance. Subsequently, integrated coastal zone management, marine 

spatial planning, special marine protected areas, marine nature reserves, marine ecosystem 

restoration and coastal protection initiatives, as well as market-based instruments have been 

widely adopted in Chinese coastal areas as conservation strategies (Douvere, 2008; Ma et al., 

2013; McCleave et al., 2003; Peng et al., 2006; Shi et al., 2001; Wu et al., 2012). For instance, 

as a pioneer city for the “blue” economic development in East China, Qingdao has adopted 

trading measures to allocate sea use right and attempted to stimulate collective activities on a 

basin scale in Jiaozhou Bay, to address the tension between economic development and nature 

conservation. These policies and institutions have showcased efforts to accommodate ES 

thinking to shape the behavior of actors and the utilization of natural resources, which has 

facilitated the advance of the Chinese coastal and marine governance at the national, 

municipal, and local levels. 

1.3 Challenges regarding the integration of ES thinking into coastal and marine 

governance 

China and other coastal countries have encountered two key challenges regarding the 

integration of ES thinking into their coastal and marine governance. The first challenge is to 

highlight ESs and their interrelationships that may have been conceptualized in coastal and 

marine governance. This means uncovering the extent of the dependence that coastal 

1 
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populations have on ecosystems and how coastal governance actually includes ESs. In 

particular, it has been argued that understanding the visibility of ESs in strategic plans is 

critical (Wilkinson et al., 2013). Coastal strategic planning is an important component of 

coastal and marine governance, which has the capacity to frame ES concepts to mobilize and 

focus attention. Coastal strategic planning also has an overarching influence on policy 

instruments, statutory procedures, and other thematic plans that are likely to incorporate ESs 

(c.f. Albrechts et al., 2003). Exploring how the coastal strategic plan may embrace the 

complex features of ESs is helpful for making intelligent decisions and securing changes 

(Balducci et al., 2011; Friedmann, 2004; Healey, 2009). Traditionally, many countries, 

including China, have designed their coastal strategic policies without conscious linkages to 

the ES concept. Only the most recently issued policies refer to it explicitly (Hansen et al., 

2015; Piwowarczyk et al., 2013; Rall et al., 2015). Therefore, a disconnection exists between 

ES concepts and actual coastal strategic plans. Consequently, it is essential to uncover the 

implicit and explicit references to ESs, the conceptual understanding of the benefits provided 

by Nature, the consideration of interrelationships among different ESs in coastal strategic 

plans, as well as policy instruments for coordination. 

From an institutional perspective, the second key challenge is to ensure the required 

institutional support for the integration of ES thinking in coastal and marine governance (Loft 

et al., 2015; Frantzeskaki & Tilie, 2014; Matzdorf & Meyer, 2014). Typically, coastal and 

marine ecosystems are governed as delimited geographical units under sectoral institutional 

arrangements and practices. Such typical fragmentation of institutional arrangements may 

interfere with an overarching ES vision and cause obstacles in dealing with complex 

interactions among the ES uses (Carpenter et al., 2009; Frantzeskaki & Tilie, 2014; Primmer, 

2011). Moreover, the awareness of the more intrinsic values of coastal and marine ESs is 

emerging (e.g., climate regulation and the maintenance of coral reefs). This introduces new 

topics, in addition to requiring more integrative and cooperative institutional arrangements, to 

be capable of better responding to ecological dynamics (Primmer & Furman, 2012). For 

instance, China has struggled to improve the structure of marine economy, increase the 

capacity of marine monitoring and encourage the local restoration of ecological functions to 

face the impacts of climate change (The State Council of China, 2011). Furthermore, to better 

operationalize ES thinking, institutional arrangements are expected to facilitate more 

ES-related tools (e.g., measurement, valuation, and payments for ESs) to support decision 

making (Kosoy et al, 2007; Vatn, 2010; Wunder, 2005). Therefore, the potential influence of 

the existing institutional arrangements for coastal and marine governance on the feasibility of 

ESs should be investigated.  

As argued above, there is a need to improve the quality of coastal and marine governance 

worldwide. Insights are required into how coastal and marine governance could integrate ES 
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thinking. China, as a major developing country in the world, has presented a strong need to 

gear coastal and marine governance towards ecosystem-based management. In doing so, it has 

accumulated rich practical experiences, as well as encountered the two key challenges 

regarding the integration of ES thinking. Therefore, from an institutional perspective, this 

thesis will advance the integration of ES thinking into coastal and marine governance, with 

learnings from the Chinese case. The main goal of this research is to provide theoretical and 

empirical lessons to improve coastal and marine governance. 

1.4 Theoretical basis  

1.4.1 Coastal and marine governance 

Increasingly, ES thinking has been affecting the content, structure, and process of governing 

coasts and oceans through policies. The widely-used catchwords of the actions at the time 

include “coastal and marine governance,” “marine spatial planning,” “integrated coastal zone 

management,” “ocean zoning,” “marine environmental planning,” and “integrated water 

management” (Crowder et al., 2006; Douvere & Ehler, 2009a; Forst, 2009; Mitchell, 2005; 

Peel & Lloyd, 2008; Piwowarczyk et al., 2013). These terms have overlapping meanings, with 

some of these terms being used interchangeably. There is no consistent terminology to cover 

the various policies regarding coastal and marine areas. This thesis adopts “coastal and marine 

governance” as the main term to refer to the range of governance mechanisms, processes, 

strategies, and organizations through which all relevant actors perform diverse actions, interact 

with each other, and influence the outcomes of the management of coastal and marine natural 

resources (drawing on Lemos & Agrawal, 2006; Rival & Muradian, 2013). Accordingly, a 

range of actions, such as coastal strategic planning, marine spatial planning, marine 

environmental protection area establishment, and integrated coastal zone management can be 

considered as typical coastal and marine governance activities. 

There were two main considerations in adopting “coastal and marine governance” as the key 

term. Generally, in the case of ESs, governance refers to the institutionalization of mechanisms 

(hierarchical, market, and hybrid mechanisms) for facilitating interaction and coordination by 

defining, constraining, and shaping the expectations of stakeholders and the value of natural 

resource management (Paavola, 2007; Rival & Muradian, 2013). The term “governance” 

implies the integration of issues and consequences of ecological, economic, and social 

governance (Peters, 2011). It implies all the relevant stakeholders and sectors in the processes 

of coordination and regulation that shape the actions of people in a society (Alexander, 2006). 

Accordingly, “coastal and marine governance” covers a wide scope of environmental, 

economic and social governance arrangements, such as natural resource planning (e.g. fishery, 

wetlands, water, and landscape), environmental protection, shipping, mining, energy, tourism, 

and education. Other terms that are listed above, usually have constraints on such broad 

1 
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integration. Secondly, “governance” prominently emphasizes the importance of coordination 

by highlighting the relationships among the state, the market, and the community (Giddens, 

2000; Lemos & Agrawal, 2006), particularly by including “non-state actors that may have 

been previously excluded from the policy process, but are indeed highly influential” (Loft et 

al., 2015, p.152). Historically, “spatial planning,” “zoning,” and “management” are essentially 

government-based practices, with limited involvement of private ownerships and the market 

(see Ehler & Douvere, 2007; Sorensen, 1997). These terms conventionally stress that the use 

of the sea and the coast is controlled and regulated in public interest through statutory 

processes. In general, “governance” refers to more incentives through market exchanges and 

initiatives of social groups to make collective decisions, in comparison with other 

terminologies. “Coastal and marine governance”, therefore, provides a larger context for this 

thesis, within which the integration of ES thinking into a set of governance actions through 

diverse ways can be explored.  

1.4.2 Economic institutionalism 

Economic institutionalism has played a critical role in understanding and reinforcing ES 

governance based on ES thinking. The majority of coastal and marine ESs can be considered 

as common-pool goods (Muradian, 2013; Ostrom et al., 1999), implying that they have a 

greater difficulty in excluding beneficiaries due to their inherent mobility (e.g. the provision of 

fisheries) or their open access. They also share a feature of rivalry, which means the benefits 

derived by some users from ESs generally reduces the availability of services for others. 

Accordingly, the governance of coastal and marine ESs has been considered a “struggle to 

govern the commons” or a “collective action problem” (Dietz et al., 2003). Essentially, the key 

issues for coastal and marine policymaking with ES thinking are interaction and coordination. 

To address these problems, economic institutionalism offers a suitable line of thinking, since it 

emphasizes the role of interaction in the determination of political outcomes, as well as 

attributes the origin of institutions to voluntary agreement among actors (Hall & Taylor, 1996). 

This school of thought distinguishes itself from other institutionalisms by explaining how to 

structure the interactions of the actors by rules and allow gains from exchange and 

coordination, thereby dealing with a series of collective action dilemmas and producing better 

social-ecological outcomes (Hall & Taylor, 1996). On the basis of the assumptions mentioned 

above, a range of scholars have provided different analytical views. For instance, Ostrom 

(1990; 2009) offers a basic and systematic understanding of rules, by distinguishing the 

analytical levels in which different choice processes take place. Alexander (1992; 2006) agrees 

with this thinking, while stressing on interactions among agencies and institutions that affect 

action and behavior in a multi-level analysis. Alexander also highlights the role of transaction 

costs in inter-organizational coordination, by referring to the transaction cost approach 

developed by Coase (1960), North (1990b), and Williamson (1995). 
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With regard to coastal and marine governance, economic institutionalism is a useful lens to 

analyze how institutions can coordinate transactions among actors who stand for the interests 

of their benefits from diverse ESs (Paavola & Adger, 2005). Such transactions can occur 

through hierarchical governance modes, market governance modes, or hybrid governance 

modes, which combines various governance elements and arrangements of the former two 

(Vatn, 2010). To perform effective ES governance in a certain mode, understanding the 

transaction characteristics can shed light on strategy implementation and governance outcomes 

(Paavola & Adger, 2005). Economic institutionalism highlights the influence of social capital 

and the market on transactions. From this perspective, market-oriented institutions have been 

increasingly developed to stimulate economic incentives and voluntary agreements under 

regulatory arrangements to coordinate the interactions among ES users. This type of institution 

is visible in coastal and marine governance worldwide, such as the fishery allocation based on 

individual tradable quotas (Squires et al., 1995).  

This thesis focuses on institutions, which represent “regularities of human action in situations 

structured by rules, norms, and shared strategies, as well as by the physical world” (Crawford 

& Ostrom, 1995, p.582). Institutions steer governance, which means both, formal and informal 

institutions, concretize governance by determining the objectives, managing the processes, 

affecting the motivations, and facilitating coordination (Loft et al., 2015; Peters, 2011). 

Devising and implementing rules, procedures, and organizational structures to affect actions, 

so as to match suitable governance modes to a given transaction attribute, is considered as 

institutional design (Alexander, 2001; 2006). This thesis highlights rules that are central to 

structuring various policy situations (Hodgson, 2004). It has been argued that effective 

governance draws on the formulation and enforcement of rules (Ostrom & Basurto, 2011). 

Specifically, effective governance focusses on setting objectives, defining, and applying rules 

for achieving those objectives, and managing the consequences of these rules (Vatn, 2010). 

Moreover, this research also emphasizes the importance of governance instruments, which are 

a concrete method to accomplish the defined goals of ES governance. Essentially, governance 

instruments have a close linkage with institutions, as their formulation and implementation are 

actually a set of institutional arrangements made by rules (Böcher, 2012). 

This thesis brings together a range of economic institutionalist perspectives to comprehend the 

integration of ES thinking into coastal and marine governance.  

1.5 Research Objective and Research Questions 

Based on the discussion in the previous sections, the main objective of this thesis can be 

formulated as follows: 

Provide a comprehensive institutional understanding of the extent to which 

ecosystem services thinking is integrated in Chinese coastal and marine 

1 

1 
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governance, in order to clarify the importance of attuning institutional 

arrangements with coastal and marine ecosystems, thereby providing 

theoretical and empirical lessons to improve coastal and marine governance. 

The overarching research question of this thesis is:  

How may ecosystem services thinking be integrated in coastal and marine 

governance from the perspective of economic institutionalism, specifically in 

the case of China?  

As discussed in Section 1.2, in general, two challenges have been observed in the integration 

of ES thinking into coastal and marine governance: (1) highlighting ESs and their 

interrelationships, particularly in coastal strategic planning; and (2) ensuring required 

institutional support for the integration. Consequently, the overarching research question will 

be investigated from these two challenges. This thesis consists of four individual articles 

(Chapters 2–5), which are mutually supplementary. Each article answers one specific research 

question (RQ) that copes with the challenges of integration to meet the main objective. The 

final chapter (Chapter 6) will synthesize findings from the four articles to answer the 

overarching research question.   

RQ 1: To what extent may specific ESs be recognized and incorporated in 

coastal and marine governance and to what extent are existing institutions 

capable of managing those services? 

RQ 1 aims to deal with the two challenges related to the integration of ES thinking. This 

question is about making specific ESs visible in coastal and marine governance, especially 

coastal strategic planning, as well as assessing the institutional capacity that may affect the 

visibility. To answer this research question, the first aim of Chapter 2 is to identify the explicit 

level of the different categories of ESs, in order to assess to what extent ESs are acknowledged 

and mentioned in coastal strategic planning. This aim will be achieved through the application 

of a content analysis method, which permits the identification of coastal and marine 

characteristics. In addition, Chapter 2 also aims to detect the institutional strengths and 

weaknesses that have been relevant for the appearance of ESs. To achieve this aim, the 

multi-level framework of institutional design analysis, as proposed by Alexander (2005, 2012), 

will be adopted, since it enables a comprehensive analysis of the institutional context for 

coastal strategic planning from three levels. Particularly, the emphasis on Alexander's 

framework on organizational structures, inter-organizational interactions, coordination, and 

process is useful for understanding the essential implication on ES governance as an initial 

step for further institutional design. The coastal strategic planning, with regard to an important 

geographical area in East China, namely Jiaozhou Bay, will be examined for understanding the 

visibility of ESs and the existing institutional capacities for governing the ESs.  



11 
 

RQ 2: How to identify the interrelationships among ESs (trade-offs and 

synergies) that may have been integrated in coastal and marine governance?  

As discussed in Section 1.3, a main obstacle in integrating ESs into coastal and marine 

governance is their complex and dynamic interrelationships, which is particularly relevant to 

trade-offs and synergies (Mach et al., 2015). RQ 2 deals with the first challenge with respect to 

improving the visibility of the ES interrelationships. To deal with this challenge, RQ 2 aims to 

find a way to identify the ES interrelationships that may have been integrated in coastal and 

marine governance, capturing the complex aspects of ESs and human activities. To realize this 

aim, a four-step method will be formulated, drawing on content analysis and the 

ES-interrelationship mechanisms, as proposed by Bennett et al. (2009). These mechanisms 

provide a more causal description of the ES interrelationships, with a graphical way to 

demonstrate the causalities. The coastal strategic plans of Jiaozhou Bay will be revisited to 

examine the integration of ES trade-offs and synergies. The objective of developing the 

four-step method is to inform planners and relevant stakeholders about the importance and 

possible ways of assessing ES interrelationships, communicating conflicting interests, and 

discussing solutions. 

RQ 3: How may rules-in-use facilitate the integration of ES thinking within 

coastal and marine governance? 

RQ 3 mainly addresses the second key challenge of ensuring required institutional support for 

the integration of ES thinking, as it focuses on rules-in-use for coastal and marine governance. 

As explained in Section 1.4.2, scholars generally hold the view that governing ESs effectively 

relies on the rules upon which governance depends and on how rules are enforced (Ostrom & 

Basurto, 2011). Rules are critical to comprehend the integration of ES thinking into coastal 

and marine governance. For instance, analyzing the rules is helpful in clarifying which 

ecological and economic information is necessary for coordination, which eco-friendly use 

patterns could be chosen, how to make collective decisions to meet the local demands of 

certain ESs, etc. Thus, RQ 3 aims to systematically understand how the rules-in-use may 

facilitate the integration. The Institutional Analysis and Development (IAD) framework 

developed by Ostrom (2009) provides a systematic set of generic rules that coordinate the 

behaviors and interactions of the actors in a governance action situation in a broad and 

dynamic social-ecological context. These rules will be adopted as the theoretical basis. 

Subsequently, following an extensive literature review, a set of ES-specific rules and an 

evaluative framework for coastal and marine governance will be developed. The coastal 

strategic planning for Qingdao, a pioneer coastal city in China, will be analyzed with respect 

to adopting innovative strategies and rules to sustain social-ecological development, following 

the evaluative framework, to draw empirical lessons.   

1 

1 
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RQ 4: How may coastal and marine governance facilitate market-based 

instruments (MBIs) for ESs?  

RQ 4 is formulated to analyze the use of MBIs for coastal and marine ESs. Hence, it also deals 

with the second key challenge related to the required institutional support. The integration of 

ES thinking is a demanding process, requiring practical policy instruments that could make the 

process more tangible (Douvere & Ehler, 2009a). RQ 4 zooms in on MBIs, which can be 

considered as institutional arrangements for dealing with ES issues. MBIs set up diverse 

economic incentives in order to encourage behavioral changes towards sustaining ESs 

(Boisvert et al., 2013; Lockie, 2013), increasingly affecting the outcomes of ES allocation and 

uses. A sound knowledge of MBIs is crucial for the practical implementation of the integration 

of ES thinking into coastal and marine governance. In Chapter 5, the governance of MBIs for 

ESs has been characterized on the basis of the following four distinctive aspects: price, 

regulatory support, coordination, and spatial consideration. Based on these four aspects, three 

typical MBIs in Chinese national coastal and marine practice will be investigated in depth to 

obtain empirical experiences.  

1.6 Research Strategy 

To gain insights into the integration of ESs in coastal and marine governance, this thesis 

focuses on the case of China, adopting a qualitative research approach. Qualitative research  

“works at accepting multiple realities through the study of a small number of in-depth cases” 

(O'Leary, 2013, p.105). To explore the RQs, this thesis uses the case-study approach as the 

methodology. At the same time, the qualitative approaches of academic literature reviews, 

semi-structured interviews, and content analysis of documents were adopted to collect and 

analyze the research data. The value of these approaches is that it provides an insight into the 

Chinese social-ecological complexities, to reveal the processes, interactions, perceptions, rules, 

and experiences that affect the integration of ES thinking into coastal and marine governance.   

1.6.1 A case study approach 

The case study is an important research strategy, which empirically “investigates a 

contemporary phenomenon within its real-life context, especially when the boundaries 

between phenomenon and context are not clearly evident” (Yin, 2003, p.13). Coastal and 

marine ESs and governance practices must be observed and understood in their real-life 

context. Therefore, this thesis focuses on a specific social-ecological context, in which ESs 

and these practices are embedded. The case study approach has the advantage of cultivating an 

environment, in which ‘how’ and ‘why’ questions relevant to the initiatives and experiences 

regarding sustainable ESs can be easily explored. It will be helpful in finding the answers to 

the overarching research question. Moreover, the empirical results of a case study approach 

are generally considered to be useful in improving a theoretical understanding of the field of 
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ES governance (e.g., Atkins et al., 2011; Böcher, 2012; Hejnowicz et al., 2014; Matzdorf & 

Meyer, 2014).  

Accordingly, this thesis draws on a single case study of Chinese coastal and marine 

governance, with a multi-level analysis. It involves multiple governance levels, including the 

local level with respect to Jiaozhou Bay geographical area (RQ 1 in Chapter 2 and RQ 2 in 

Chapter 3), the municipal level with respect to Qingdao city (RQ 3 in Chapter 4), and the 

national level with respect to China (RQ 4 in Chapter 5). These sub-units of analyses can “add 

significant opportunities for extensive analysis, enhancing the insights into the single case” 

(Yin, 2003, p.46). These nested governance levels are integrated to reveal the holistic aspects 

of the method of integration of ES thinking into the Chinese coastal and marine governance. 

The specific governance levels with respect to Jiaozhou Bay and Qingdao were chosen based 

on their representativeness of the coastal governance problems in China. As mentioned in 

Section 1.2, Jiaozhou Bay and Qingdao have gained important strategic positions in Chinese 

coastal areas. Their sustainable development has been at stake due to threats from a long 

history of over-extraction, severe pollution, storm surge, climate change, etc. (Gu et al., 2007). 

The two cases have been an important part of the existing coastal debate in China. A range of 

policy documents, scientific reports, as well as interviewees are available for data collection. 

More importantly, Jiaozhou Bay and Qingdao have developed several pilot policies and 

institutional initiatives to deal with coastal and marine issues for years (see Section 1.2). The 

two cases could demonstrate the existing efforts of the Chinese governance, which include 

ESs in coastal strategic policies.  

Within the case study approach, three research activities were undertaken for empirical 

investigation. The following three sections will introduce the academic literature reviews, 

semi-structured interviews, and content analysis of the documents, respectively. 

1.6.2 Providing analytical guidelines and generalization bases: Academic literature 

review  

According to O'Leary (2013), the production of new knowledge fundamentally relies on past 

knowledge and needs to be set within a broad context of past research. The RQs 1–4 in this 

thesis were addressed by starting with extensive reviews of academic literature. The literature 

reviews were used for understanding current issues and trends, developing analytical 

guidelines, as well as situating results in the scientific discourse on ESs and coastal and 

marine governance. 

First, relevant literature was collected for review in order to provide a background on debate 

hotspots, emergent issues and potential developing trends (Yin, 2003). Given the 

multi-disciplinary nature of the subject of ESs, the literature that has been collected is not only 

1 
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relevant to ES theory and coastal and marine governance, but also to ecological economics, 

environmental economics, natural resource management, land use planning, etc. For each RQ, 

different key words, such as “ecosystem services,” “environmental services,” “coastal 

management,” “marine planning,” “strategic planning,” “governance,” “institution,” 

“trade-offs,”, and “market-based instruments” were used to access a variety of electronic 

databases, including Science Direct and Web of Science. Subsequently, abstracts were read to 

eliminate anything unrelated to the RQs. The remaining readings were annotated and 

analyzed.  

On the basis of this review, an analytical framework was formulated for each RQ. The 

collected academic literature provided input to theoretical guidelines for directing the research 

process and exploring ES integration into coastal and marine governance. In this thesis, the 

multi-level framework of institutional design (RQ 1), the four-step method for analyzing the 

integration of ES interrelationships (RQ 2), the ES-specific framework of rules-in-use (RQ 3), 

and the four distinctive governance aspects of MBIs (RQ 4) were elaborated based on 

intensive reviews of previous studies.  

Lastly, the literature review was also used for the generalization of the findings. The literature 

review served the purpose of arguing and positioning the results from the Chinese case studies, 

within the international debate. In this way, the importance of enhancing the visibility of ESs 

in policies and the usefulness of the four-step method for coastal strategic planning, were 

generalized (RQ 1 and RQ 2). To be aware of the added value of the institutional analyses in 

this thesis, the institutional implications of improving the governance of coastal and marine 

ESs were also linked to previous studies that have been reviewed (RQs 1–4).  

1.6.3 Acquiring in-depth knowledge: Semi-structured interviews 

Semi-structured interviews were conducted to collect primary data for an in-depth 

investigation of the institutional arrangements, the pros and cons, as well as the potential 

solutions for governing coastal and marine ESs. In particular, this method was used for 

understanding the rules-in-use of coastal strategic planning for Qingdao (RQ 3), and the 

implementation of MBIs for ESs in Chinese national coastal and marine governance (RQ 4). 

Meanwhile, expert interviews were also employed to cross check the results from the 

document analysis throughout the entire research process (RQs 1–4).  

The interviews were aimed at understanding the experiences of Chinese coastal and marine 

governance. Accordingly, interviewees were selected based on their involvement in the 

development of strategic coastal plans, a certain knowledge background, as well as working 

experience on coastal and marine governance. The selection focused on experts, planners, and 

officials who were directly involved in coastal and marine governance or had extensive 

working experience in policy development with regard to the case. These interviewees were 
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capable of reflecting on the choices, developing trends, processes, outcomes, and suggestions 

with respect to the case. In all, thirty-four respondents from relevant research institutes and 

different administrative entities participated in this research (See Appendix A). To make the 

interviews and results more structured, interview guidelines were designed, which cover a set 

of questions around small research themes (See Appendix B). At the same time, the interview 

guidelines provided space for elaborating other relevant insights (Liamputtong & Ezzy, 2005). 

Two rounds of interviews were conducted between 2014 and 2015. The interviews were 

transcribed for further analyses. All the original interview transcripts are available in the form 

of individual documents.   

1.6.4 Collecting and analyzing research data: Content analysis  

Content analysis is considered to be a method of interpreting speech, along with providing 

qualitative and quantitative findings (O'Leary, 2013). This thesis adopted this method for data 

collection and analysis (RQs 1–4). The first stage started with an extensive collection of both, 

primary and secondary, data. The primary data consisted of documents, legislations, 

administrative regulations, government statements, technical guidelines, and standards related 

to coastal strategic planning. The secondary data included national program reports, sectoral 

statistics, research work published by research institutions, newspapers, etc. The key 

documents are listed in Appendix C. These documents provided the specific context, 

initiatives, trends, and developing efforts of Chinese coastal and marine governance. These 

documents, together with the interviews, provided a rich empirical data resource. 

The second stage of this research method was an in-depth analysis of the primary and the 

secondary data. This thesis considerably relied on the coding, categorizing, and thematic 

indication of the content analysis. To ensure consistency of coding among policy documents 

and interview transcripts, coding systems were designed for the content analyses in Chapters 

2–5 (See Appendix D). These coding systems included coastal and marine specific ESs (RQ 1 

and RQ 2), the coding system of ES-specific rules (RQ 3), and the coding system of the 

MBI-related arrangements (RQ 4). Subsequently, with the assistance of Atlas.ti software, all 

the policy documents and the interview transcripts were mainly coded in a deductive manner, 

based on the coding systems. This step led to the aggregation of codes in terms of building up 

families (or themes) relevant to the research questions. Such qualitative examination is critical 

to understanding how ESs and ES interrelationships are regarded in coastal strategic plans 

(RQ 1 and RQ 2), as well as how rules and institutional arrangements support the integration 

of ES thinking (RQ 3 and RQ 4). It is the qualitative interpretation that helps resolve the ‘how’ 

questions. 

This thesis also used the linguistic ‘quantification’ function of the content analysis to partly 

answer RQ 1. Content analysis can “involve linguistic ‘quantification’ where words and text 

1 
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are units of analysis that are tallied…refer to thematic analysis through coding” and also be 

“taken up in studies where occurrence is assumed to indicate important trends” (O'Leary, 2013, 

p.270). Therefore, to answer RQ 1, in the coding and aggregating process, the occurrence of 

codes pertaining to different ESs was counted. The linguistic ‘quantification’ function was 

eventually helpful in identifying the explicit levels of different categories of ESs. 

1.7 Outline of Thesis 

This thesis is structured in line with the four research questions formulated in Section 1.5. 

Chapter 2 will answer the first research question by starting with a content analysis of coastal 

strategic plans of Jiaozhou Bay, while exploring the consideration of specific ESs. It will 

reveal the visibility of ESs in coastal strategic plans. This chapter further presents an 

institutional analysis to detect the institutional strengths and weaknesses that could be relevant 

to the consideration of ES. Chapter 3 delves deeper in the visibility of ESs, by promoting a 

four-step method to identify the interrelationships among ESs and human drivers that could 

have been integrated in coastal strategic plans. In this way, Chapter 3 answers the second 

question by revisiting the case of Jiaozhou Bay. Chapter 4 provides an insight into the specific 

rules for the governance of coastal and marine ESs, by developing an evaluative framework to 

answer the third question. To this end, the framework of ES-specific rules directs the empirical 

analysis of the coastal strategic planning in Qingdao. Subsequently, the fourth research 

question is addressed in Chapter 5. This chapter zooms in on a specific policy instrument to 

deal with ES issues, namely the MBIs that function in Chinese national coastal and marine 

governance. Chapter 5 presents an in-depth analysis of the governance of three typical MBIs, 

which are helpful in making the integration of ES thinking more tangible.  

Finally, Chapter 6 provides a reflection and conclusion on the basis of the findings from the 

preceding chapters. It will provide a general understanding of how ESs appear in coastal and 

marine governance and how the integration of ES thinking could be supported by institutions. 

The final chapter also offers suggestions with regard to governance efforts, which planners 

and policy makers could follow to improve their practice in the coastal and marine field. The 

contributions of this study to the theoretical debates will be presented, followed by a 

methodological reflection. At the end, suggestions for further research will be provided. 
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 CHAPTER 2  

 

 

 

 

his chapter explains how the practice of integrating ecosystem-service thinking 

(i.e., ecological benefits for human beings) and institutions (i.e., organizations, 

policy rules) is essential for coastal spatial planning. Adopting an integrated 

perspective on ecosystem services (ESs) both helps understand a wide range of 

possible services and, at the same time, attune institution to local resource patterns. 

The objective of this chapter is to identify the extent to which ESs are integrated in a 

specific coastal strategic planning case. A subsequent objective is to understand 

whether institutions are capable of managing ESs in terms of uncovering 

institutional strengths and weaknesses that may exist in taking ESs into account in 

existing institutional practices. These two questions are addressed through the 

application of a content analysis method and a multi-level analysis framework on 

formal institutions. Jiaozhou Bay in China is used as an illustrative case. The results 

show that some ESs have been implicitly acknowledged, but by no means the whole 

range. This partial ES implementation could result from any of four institutional 

weaknesses in the strategic plans of Jiaozhou Bay, namely a dominant market 

oriented interest, fragmented institutional structures for managing ESs, limited ES 

assessment, and a lack of integrated reflection of the social value of ESs in 

decision-making. Finally, generalizations of multi-level institutional settings on ES 

integration, such as an inter-organizational fragmentation and a limited use of ES 

assessment in operation, are made together with other international case studies. 

Meanwhile, the comparison highlights the influences of extensive market-oriented 

incentives and governments' exclusive responsibilities on ES governance in the 

Chinese context. 

Keywords:  

Ecosystem services; Coastal strategic planning; Institution; Capacity; Jiaozhou Bay
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2.1 Introduction 

Recently, the concept of Ecosystem Services (ESs) has become a major issue in environmental 

planning and management at all decision-making levels (De Groot et al., 2010). It is broadly 

described as the ‘contributions of ecosystems to human well-being’ (De Groot et al., 2010). 

ESs capture the interdependent relationships between human wellbeing and the services that 

ecosystems supply. By making ESs explicit – that is, by identifying and assessing ESs and 

their relationships at various temporal and spatial scales – it is possible to provide an 

evaluation of various decisions about the future supply of the whole range of ESs (Hancock, 

2010). 

Until now, scholars in this field have increasingly focused on analyzing institutions for 

integrating ESs in policies and plans. Institutions, incentives and regulatory mechanisms affect 

the use of ESs and can be effective in preserving and managing the supply of ESs, thus 

contributing to the long-term sustainability of management decisions (Hancock, 2010). 

Institutions are ‘enduring regularities of human action in situations structured by rules, norms, 

and shared strategies, as well as by the physical world’ (Crawford & Ostrom, 1995). 

Consequently, institutional design refers to devising and realizing rules, procedures and 

organizational structures to enable and constrain behavior and action so as to preserve values, 

achieve desired objectives or execute certain tasks (Alexander, 2006). 

There are two main objectives of the research that focus on analyzing institutions for 

integrating ESs. The first objective has been to assess or support policy and decision making 

with regards to ESs through, for instance, the economic valuation of ESs, social value 

assessment, trade-off analysis, and mapping and modelling. Most of these ES approaches have 

been increasingly used for improving coastal institutions (e.g. Kumar, 2010, Barbier et al., 

2011, Pike et al., 2011, Haines-Young et al., 2012, Onaindia et al., 2013, Lopes & Videira, 

2013). The second objective has been to examine and understand how specific institutions are 

related to certain ESs. For example, Namaalwa et at. (2013) analyzed the institutional context 

for management of Namatala wetland to examine drivers of ES changes. Primmer and Furman 

(2012) reviewed three operational governance settings, i.e. consecration of forest biodiversity, 

urban land use planning and natural resource strategies, finding mismatch between governance 

needs and ES approaches. Historical analysis of urban strategic plans in Melbourne and 

Stockholm was conducted by Wilkinson et al. (2013), revealing a variable and inconsistent 

attention to urban ES over time. EU policies in the fields of agriculture, forestry, 

environmental policy, water and regional development were also assessed, uncovering that 

many ESs were often negatively affected by policies (Hauck et al., 2013). With regards to 

coastal ESs, the existing studies mainly focus on more comprehensive institutional analyses on, 

for instance, integrated coastal zone management (ICZM) or ecosystem-based management 

(EBM) (e.g. Cao & Wong, 2007, Carollo & Reed, 2010, Katsanevakis et al., 2011, Deboudt, 
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2012, Wu et al., 2012, Cárcamo et al., 2013; Valman, 2013). Only occasionally do these 

studies identify and assess coastal ESs clearly. Besides, only a few studies have attempted to 

examine what and how coastal ESs may be included in planning and management, for instance, 

analyses of Polish coastal municipal strategic plans (Piwowarczyk et al., 2013), English 

coastal wetlands management (Holt et al., 2011) and financial mechanism design for ESs in 

coastal and marine settings (Lau, 2013). Nevertheless, they tend either to illustrate an 

identification of some certain coastal ESs, or these studies are only limited to partial 

institutional restrictions on ES implementation, rather than assuming a broader institutional 

design context. 

Therefore, the objective of this chapter is to identify the extent to which a range of coastal ESs 

are integrated in coastal strategic planning, and to detect what institutional strengths and 

weaknesses there could be for ESs use according to a multi-level framework for institutional 

design analysis as developed by Alexander (2005; 2012). Our purpose is primarily to improve 

our grounded knowledge of the current institutional capacity of facilitating ES governance, 

which can been seen as an initial and essential step for designing institutions, not to stress how 

to develop institutions for identified causal effects by a complete assessment of formal 

institutional design. This Alexander's framework facilitates a comprehensive analysis of rules, 

process and organizational structures, which could be important implications for ES 

governance. Within this broad institutional framework, this chapter focuses on one particular 

institution, namely coastal strategic planning. Strategic planning is distinguished by its typical 

characteristics and its position within the institutional network, e.g., the focus on longer-term 

goals, the importance of contextual reflection and its comprehensive guiding function for 

sectoral plans and organizations. These factors imply that strategic planning is unable to 

ignore the essential planning function of natural resources and ecosystem services, which are 

suffering from both natural and anthropogenic pressures. Strategic planning could require the 

inclusion of an ES perspective to make motivating the institutional framework more 

sustainable. 

The central argument of this chapter is that it is essential to integrate perspectives from both 

ecosystem-service thinking and institutions for effective coastal strategic planning. Identifying 

ESs clearly in coastal strategic planning could remind planners and decision-makers of the 

significance of the whole range of possible services, including those previously ignored. In 

turn, clarifying institutional strengths and weaknesses could provide potential opportunities for 

evolving institutions to be more effective in implementing ES concept and methods. 

The structure of this chapter is as follows. First, we introduce the central case and the related 

coastal strategic plans. This chapter uses Jiaozhou Bay in China as an example. There are two 

main considerations underpinning this case selection. One is the long-term role played by this 

bay in providing rich ESs to urban/regional planning and development (Zhao et al., 2005; Ge 



 

27 
 

& Zhang, 2011), which implies a potential advantage when identifying multiple ESs in 

strategic planning. The other consideration is that the case has relatively comprehensive 

institutional arrangements in place (Li, 2006; Wu et al., 2012), which facilitates its role as an 

illustrative case, and potentially offers generic insight into the policy implementation for 

different ESs. Following that, we explain the two methods adopted to operationalize the two 

perspectives of ecosystem-service thinking and institutions. First, a content analysis method 

was applied to identify the extent to which ESs are integrated in the coastal strategic plans for 

Jiaozhou Bay. Second, the multi-level framework of institutional design analysis as developed 

by Alexander (2005; 2012) was employed to analyze the three levels (the macro-, meso-, and 

micro-levels) of institutions for the strategic plans concerning to Jiaozhou Bay. After 

explaining the results, we discuss the capacity of existing formal institutions to manage ESs in 

Jiaozhou Bay. Finally, we provide general institutional implications for ES governance from 

this research together with other international case studies. 

2.2 Methods 

2.2.1 Study area 

Jiaozhou Bay is a semi-enclosed shallow-water body situated on the southern coast of the 

Shandong Peninsula in East China (Figure 2.1), surrounded by Qingdao City (7 districts and 5 

county-level cities along the Bay with a population of 8.71 million) in Shandong province. In 

2012, the Bay covered an area of 343.5 km2 and had 206.8 km of coastline. Jiaozhou Bay is a 

typical case in China, as it strongly supports urban development through a wide variety of ESs 

(e.g. tourism, fisheries, transportation and agriculture: Zhao et al., 2005). Meanwhile, its 

ecosystem has been altered by climate change, storm surges, seaweed blooms, flooding and 

various anthropogenic pressures, in particular as a consequence of land reclamation, causing 

irreversible damage to some ESs (Ge & Zhang, 2011). In this area, strategic planning involves 

an essential institutional effort to address these problems with regards to managing behaviors 

or actions of organizations, agencies, groups and individuals in certain geographical areas. The 

municipal government, provincial government and some national ministries take the main 

responsibility for developing strategic plans (see Table 2.1). A particular sector is assigned as a 

coordinating body to implement planning process. Other government sectors whose authorities 

may be related to any coastal issue (e.g. the Forestry Bureau, Ocean and Fisheries Bureau and 

Environmental Bureau) will be typically involved in consultation and final agreement in terms 

of meetings or official letters. An expert advisory committee is established to provide 

professional support for assessing feasibility and impact. After the plan draft is formed, it is 

submitted for public comment. Finally, the State Council, provisional or municipal 

governments have the right of approval for these plans. 

We selected four strategic spatial plans for Jiaozhou Bay. All four of these plans were 

formulated in the last five years (see Table 2.1). We collected them in March 2013 from 
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official websites and from the responsible authorities. The ‘Conservation and Development 

around Jiaozhou Bay’ Strategy of Qingdao (Plan 1) aims to create an ecological and 

garden-like metropolitan area around the Bay. It is an important urban space development 

strategy which integrates ecological protection and industrial development. Based on this plan, 

Qingdao was adopted in a national sustainable development strategy – The Development Plan 

of Shandong Peninsula Blue Economic Zone (Plan 2). This plan is the first regional 

development strategy with a marine economy theme in China. Optimizing the landscape of 

land and sea, establishing a modern marine industrial system and strengthening the marine 

ecological civilization within Shandong Peninsula are a few examples of where coastal 

resources are benefited from. Furthermore, policymakers and planners from Qingdao have 

also tended to emphasise the critical role of Jiaozhou Bay in supporting the municipal 

economy and guaranteeing citizens' wellbeing. Consequently, two statutory urban strategic 

plans, The Twelfth Five-year National Economic and Social Development Plans of Qingdao 

(Plan 3) and The Overall Urban Plan of Qingdao (2011–2020) (Plan 4), are used to reflect this 

perspective. 
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Figure 2.1 Jiaozhou Bay, Qingdao and Shandong Province 

 (Source: The map of Shandong province was adopted from Wu et al., 2012) 

Shandong Province 
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Table 2.1 Summary of four strategic plans related to Jiaozhou Bay 

No. Document Year Planning Scope 
Planning 

Scale 
Description 

Sponsoring 

organisation 

Implementing 

organisation 

Plan 

1 

‘Conservation and 

Development 

Around Jiaozhou 

Bay’ Strategy of 

Qingdao 

2008 

South-western region of 

Qingdao and parts of 

some districts along the 

Bay. 

Total area: ~500 km2 

Local 

A new urban space development 

strategy, integrating regional 

ecological protection and 

industrial economic development, 

forming a model for blue 

economic development.  

Qingdao 

Municipal 

Government 

Qingdao 

Urban 

Planning 

Bureau  

Plan 

2 

The Development 

Plan of Shandong 

Peninsula Blue 

Economic Zone  

2011 

All provincial waters, six 

cites including Qingdao, 

and other two coastal 

counties.  

Sea area: ~159,500 km2  

Land area: 64,000 km2 

Regional  

The first regional development 

strategy with a marine economy 

theme in China, coordinating 

terrestrial and marine economy, 

culture, society and ecology. 

National 

Development 

and Reform 

Commission, 

the People’s 

Government 

of Shandong 

Province 

Shandong 

Province 

Development 

& Reform 

Commission 

Plan 

3 

The Twelfth 

Five-year National 

Economic and 

Social Development 

Plans of Qingdao  

2011 N/A Local 

Governs and guides other 

thematic and sectoral plans 

(economy, people’s livelihoods, 

social, cultural and institutional 

reforms) 

Qingdao 

Municipal 

Government 

Qingdao 

Development 

& Reform 

Commission 

Plan 

4 

The Overall Urban 

Plan of 

Qingdao(2011-2020) 

2012 

Urban scope: six districts 

and four towns 

belonging to Qingdao 

administrative area.  

Land area: 11282km2 

Sea area: 12200km2 

Local 

Implements the comprehensive 

national blue economic 

development strategy, optimizes 

and enhance city functions, size, 

the urban planning area and 

transport plan.  

Qingdao 

Municipal 

Government 

Qingdao 

Urban 

Planning 

Bureau 

Source: Plans 1 and 4 were retrieved from the Qingdao Urban Planning Bureau (QUPB) website (http://upb.qingdao.gov.cn) and its records office (only 

paper documents), respectively; Plan 2 came from the Shandong Peninsula Blue Economic Zone Construction Office website (http://www.sdlb.gov.cn); and 

Plan 3 was from the Qingdao Development & Reform Commission website (http://www.qddpc.gov.cn/qddpc/).

http://upb.qingdao.gov.cn/
http://www.sdlb.gov.cn/
http://www.qddpc.gov.cn/qddpc/
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Together, these four strategic plans present the close ties between regional/local development 

and the coastal ESs of Jiaozhou Bay. They also represent the powerful influence that coastal 

institutional networks have over whether the ES concept will be considered. Moreover, to gain 

a broader view of institutional context and insights into the practice of these strategic plans, 

we also investigated a number of policies, legislations, regulations, and government reports 

pertaining to this bay and the four plans. These formal institutions, remaining dominant in this 

area, are critical for affecting and structuring ES utilization, which have been strikingly 

demonstrated through the strategic plans. In particular, institutions with a direct interest in or 

control over natural resources (e.g. wetlands habitat conservation), markets (e.g. aquaculture 

and oil) or nonmarket values of affected populations (e.g. recreation and education) are 

involved in these four plans, thereby stimulating, permitting, limiting and prohibiting certain 

activities of using coastal ESs. Rewards and sanctions (e.g. tax preferences for overseas 

fishery and marine energy, a sea use fee, and an ecological compensation fee) related to 

coastal actions are also addressed in these strategic plans. These documents provide available 

and valuable information on ES governance. We therefore assumed that analysis on formal 

institutions, particularly these strategic plans, could serve as a way to inform a study of how 

ESs are included, what existing institutional practices seem helpful or harmful for promoting 

ES integration. 

2.2.2 Content analysis 

To identify the extent to which ESs are integrated into the coastal strategic plans for Jiaozhou 

Bay, a content analysis method accompanied by text interpretation was employed. This 

method enabled us to identify what coastal ESs are available and to what extent they were 

included in the strategic planning efforts for Jiaozhou Bay. Content analysis permits 

identification of key coastal ecosystem characteristics and the context in which ES information 

should be identified. The analysis is based on an interpretation of narratives related to coastal 

goods and services as they emerge from the strategic plans. 

A coding system is essential to grouping and analyzing texts relevant to ESs. First, to establish 

a coding system, we applied the standard ESs classification system published by the 

Millennium Ecosystem Assessment (MA, 2005). It contains four categories: provisioning 

(products obtained from ecosystems), regulating (benefits obtained from regulation of 

ecosystem process), cultural (providing opportunities for non-material benefits and cognitive 

development) and supporting services (services that are necessary for the proper delivery of 

the above three ES groups). Given the particular services provided by coastal ecosystems 

based on the above four main categories, a detailed classification (Table 2.2) was prepared 

based on previous research prior to the examination of these plans. This classification exercise 

provided a wide range of coastal and marine ES concepts and examples (e.g. Beaumont et al., 

2007, Rönnbäck et al., 2007, Österblom et al., 2010; Atkins et al., 2011). The meaning of these 
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concepts for coastal ESs is based on definitions and examples according to the scientific 

literature collected. The overall classification includes criteria for interpreting and validating 

data. The classification also served as a coding system (Appendix D.1) to facilitate the 

consistency of the document analyses overall.  

Table 2.2 Coastal ecosystem services related to coastal spatial planning 

Category ES and Examples 

Provisioning Fish & seafood 

 Energy production (biomass fuel, offshore oil and gas, wind, tide and wave power ) 

 Biochemical and pharmaceutical uses 

 Transport and navigation (use of waterways for shipping) 

 Coastal space for industrial development and infrastructure 

 Residential and industrial water supply (abstraction of water for residential and 

industrial purposes) 

Regulating Prevention of floods, storms, tsunamis and typhoons (protection by biogenic 

structures) 

 Seawater intrusion 

 Algal blooms 

 Erosion and siltation control (maintenance of productive sediments, mitigating the 

effects of sea-level rise) 

 Water purification and waste treatment  

 Climate regulation (balance and maintenance of the atmosphere) 

Cultural Tourism and recreation (beach tourism, sunbathing, diving, wind and kite-surfing, 

fishing, spas and wellness, and bird-watching) 

 Cognitive values (education and research resulting from the marine environment, 

school excursions, monitoring of global environmental change and indicators of 

ecosystem health, and long-term environmental records) 

 Esthetic beauty (landscape) 

 Cultural heritage and identity (value associated with the marine environment itself) 

Supporting Maintenance of biodiversity 

 Maintenance of habitats 

 Resilience of ecosystems (ability to cope with natural and anthropogenic change) 

 

Soil formation 

Source: MA, 2005, Beaumont et al., 2007, Rönnbäck et al., 2007, Österblom et al., 2010, Atkins et al., 

2011 
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Subsequently, the four selected coastal strategic plans were opened one by one and examined 

sentence by sentence to identify each coastal ES listed in Table 2.2 Manuscript extraction 

techniques for paper documents and Atlas.ti software for electronic documents were used to 

code terms and phrases within the documents. If a type of ES was referred to in a way that is 

linking to the meaning of an ES concept or containing any examples in the coding system, it 

was marked and counted. Accordingly, key references could be summed up in a table. 

Meanwhile, the frequency of the interpreted and marked ESs would be calculated in another 

table. This table with the references stated above enabled a clear understanding of differing 

extents to which each ES was integrated. Finally, two rounds of document checking were 

performed before we summarized and drew a figure to show total frequencies in terms of four 

ES categories in the Jiaozhou Bay coastal strategic documents. 

2.2.3 A multi-level analysis framework 

For our purpose of understanding how the existing formal institutions are capable of managing 

the four categories of ESs as an initial step towards institutional design, we adopted the 

multi-level framework of institutional design as developed by Alexander (2005; 2012) to 

guide our analysis, thereby explaining results (i.e. different degrees to which each ES is 

included in the content analysis of strategic planning documents). Alexander (2005; 2012) 

clarified that there are three ‘levels’ associated with institutional design: constitution writing 

(the macro-level), inter-organizational coordination (the meso-level) and intra-organizational 

institution (the micro-level). Each level has different emphases on intuitions. At the highest 

level, significant macro-societal processes and institutions that may affect the whole societies 

are the main target for institutional design. Moreover, national and supra-national constitutions, 

legal codes and processes as well as innovative and wide-ranging strategic 

political-administrative programs also occur at this level. The meso-level concerns planning 

and implementation structures and processes. This includes establishing and operating 

inter-organizational networks, creating new organizations and transforming existing ones. The 

meso-level also includes laws, regulations and resources to develop and implement policies, 

programs, projects, and plans, through which incentives and constraints may be devised and 

deployed. The lowest level involves intra-organizations, addressing organizational sub-units 

and small semi-formal or informal social units, processes and interactions, such as committees, 

teams, task forces, and work groups. 

Of this framework, the meso-level is associated most strongly with the planners' field of 

practice (Alexander, 2005). Coastal strategic planning, which can be conceptualized as a 

specific type of institution, also belongs to this level. This specific institution is the main 

subject we analyzed. To examine the institutional implications for integrating ESs in coastal 

strategic plans, it is important to understand what current “rules, procedures and organizational 

structures” (Alexander, 2006, p.164) are for managing coastal behaviors or actions from three 
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levels rather than focusing solely on the meso-level. Some agencies, legislative acts, and 

regulations appeared in all four Jiaozhou Bay plans, which demonstrate attention and effort 

being accorded to coastal institutional practices by those in government and policymakers, 

albeit generally. The layered analysis framework of institution design here also included a 

focus on understanding contextual institutions (for coastal strategic planning), similar to 

established methods of institutional analysis (e.g. North, 1990, Crawford & Ostrom, 1995, 

Williamson, 2000, Hogan et al., 2011; Ostrom, 2011). During the analysis we found that the 

explicit emphasis in Alexander's framework on coordination at the meso-level, particularly 

concerning planning and its nested institutions that are required to be carefully designed 

provided a better way for framing and interpreting the Jiaozhou Bay data to ascertain its 

institutional capacity. To have a more adequate understanding of institutions, we added to this 

framework some key elements like positon, boundary, aggregation and choices, particularly 

with regards to rules, mainly from Ostrom's institutional analysis methods (Ostrom, 2011). 

These additions are important because they, for instance, specify who is involved, what their 

roles are, and who decides for coastal strategic planning. Scientific articles, legal documents, 

annual reports, newspapers and websites were examined to gain an overview of the 

institutional context (e.g. State Oceanic Administration (SOA), 2001; Lau, 2005; Shandong 

Oceanic and Fishery Department (SOFD), 2012; Qingdao Ocean and Fishery Bureau (QOFB), 

2012; Wu et al., 2012). The results of this contextual analysis for institutional practice are 

presented in Section 2.3.2. Finally, our institutional analysis was confirmed by emailing or 

telephoning the five key government departments which had been involved in these four 

Jiaozhou Bay strategic plans. 

2.3 Results 

2.3.1 ES inclusion in the Jiaozhou Bay strategic plans 

Table 2.3 shows the result of the content analysis of four strategic documents by using the 

whole set of coding elements. Table 2.3 presents summarized references to coastal ESs from 

the four strategic plans we studied, which suggests that diverse activities in strategic plans 

could be characterized according to their different way of using and impacting ESs. It is clear 

that the term ecosystem service was not mentioned explicitly. However, the analysis found all 

the ESs listed in Table 2.2, except for the supporting services of resilient ecosystems and soil 

formation. Furthermore, two other services were identified in the plans: urban ecological space 

and sea sports (see Table 2.3). The former service is a provisioning service referring to the 

ecological space for establishing urban ecology intervals. It also benefits urban planning in 

terms of dividing different developing groups/function zones, while forming a new landscape. 

The latter service concerns providing sports sailing, yacht races and other seawater 

competitions. This service was taken into consideration in strategic planning as a source of 

both cultural and economic benefits. 
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Table 2.3 Coastal ecosystem services presented in coastal strategic documents related to Jiaozhou Bay 

Category Plan 1'Conservation and 

Development Around 

Jiaozhou Bay' Strategy 

Plan 2 The development plan of 

Shandong Peninsula Blue 

Economic Zone 

Plan 3 The Twelfth Five-year 

National Economic and Social 

Development Plans of Qingdao 

Plan 4 The overall urban plan of 

Qingdao(2011-2020) 

Provisioning      

Fishery and 

seafood 

N/A Overseas fishery, offshore 

fishing base 

Seafood intensive processing  

Fishery resource restoration 

Standardized ecological farming 

pond 

Fisheries seed construction 

project 

Aquatic fingerlings, deep-sea 

fishing, fish processing and 

recreational fisheries 

Fishery ecological protection 

Artificial reefs 

Ponds transformation projects  

High-quality seed research 

Deep-sea fishing industry  

Cage culture, hanging culture 

and pond culture 

Restricted pond areas 

Proliferation and artificial reefs  

Energy 

production  

Restore and improve 

material and energy 

circulation  

Solar, wind, tidal energy, 

biomass and other clean 

energy 

Marine energy technology 

innovation capability (low-cost 

algal oil refining) 

Offshore oil, gas, submarine coal 

mines  

Tidal and wave power generation 

projects 

Offshore wind, tidal power, wave 

power, currents, ocean energy 

power and key equipment 

Wind, biomass, solar and other 

renewable energy sources based 

on local conditions 

Biochemical 

and  

pharmaceutical 

use  

New materials, 

biomedicine and other 

high-tech industries 

Marine bio-industry: medicine, 

cosmetics, materials, mariculture 

seeds  

Seawater chemical materials 

industry: desalination, polymer 

materials 

Biotech drugs, vaccines, chemical 

reagents and innovative Chinese 

medical remedies 

High-yield seed clone technologies 

Seaweed chemical products and 

health foods  

Saline planning and resources use 

Strategic new industries: marine 

materials, environmental 

protection and biological 

technologies 

Transport and 

navigation 

Port layout adjustment 

for a cruise homeport 

pier 

Cross-harbour tunnel and 

bridge  

Water-land, river-sea 

consolidating transport  

A shipping centre of Northeast 

Asia 

Port and waterway building 

 

Cruise home port  

Channel extension 

Road network: cross-harbour tunnel 

and bridge 

Road around the bay, bridge and 

high-speed lane 

Maritime passenger transport to 

improve land-island transport 
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Category Plan 1 Plan 2  Plan 3  Plan 4  

Provisioning      

Coastal space 

for industrial 

development 

and 

infrastructure 

Reserve space resources 

for construction land, 

sea, coastline 

Port and manufacturing 

industry on west coast; 

new high-tech industry 

on northern coast 

Tourist piers for hub plan 

Qingdao Port: large-scale 

specialized terminals 

Offshore oil drilling platforms, 

breakwater, cross-sea bridge, 

tunnel, pipelines  

Marine industrial base 

Coastal special agriculture  

East coast: tourism, commerce, 

exhibition, financial, cultural and 

technological services 

West: manufacturing, 

petrochemicals and electronics 

industry, port logistics and tourism  

North: high-end and new emerging 

industries  

An international deep-water port 

area, passenger travel centre and 

cruises 

A new coastal city planning  

Provide production space to 

maximize economic value of 

shoreline  

Logistics centre for Northeast 

Asia 

High-tech zone in northern bay  

Start the west coast economic 

area, bonded port and export 

processing area 

Residential 

and industrial 

water supply  

N/A Encourage qualified residential 

and industrial enterprises to use 

desalination water and recycled 

water 

Desalination and recycled water 

projects  

Incorporate desalination seawater 

into urban water network  

Industrialization of desalination 

technology construct 

desalination plants, increase 

average daily water supply  

Urban 

ecological 

space 

Water, farmland, 

mountains and roads 

form urban ecology 

intervals along bay area 

N/A N/A Ecological interval and group 

development  

Green belt connecting to 

ecological function zones and 

three river ecosystem space 

Regulating      

Flood, storm 

prevention 

N/A Coastal shelterbelt, revetment 

forest and woodland resources 

repair 

Flood, tide facility and 

mitigation system 

Flood control facilities and 

capacity, river pollution governance 

54 sluice reinforcement project and 

seawalls  

Protection for storm surge prone 

areas  

Construct shelter belts in coastal 

hilly area 

Set flood control project 

fortification levels  

Seawater  

intrusion 

N/A Source project, groundwater 

replenishment, estuary 

underground reservoir 

N/A N/A 
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Category Plan 1 Plan 2  Plan 3  Plan 4  

Regulating       

Algal blooms N/A Monitoring and response system 

against red tide, green tide and 

other wildlife disasters  

N/A N/A 

Erosion and 

siltation 

control 

N/A Island soil erosion prevention 

and control  

Green vegetation along coastline 

and river  

N/A 

Water 

purification, 

waste 

treatment 

Wastewater treatment, 

reclaimed water 

utilization 

Artificial wetlands 

Pollution control and ecological 

remediation  

Pollution load into sea reduction 

Water storage dam, artificial 

wetlands, river ecological 

restoration 

Water source protection area and 

forest belt  

Sewage treatment and recycling 

facilities 

Eco-control of rivers 

Climate 

regulation  

Establish sound urban 

structure and layout 

pattern that conforms to 

natural processes 

Carbon sequestration function of 

algae, shellfish, etc. 

Develop ocean carbon sink 

industry 

N/A N/A 

Cultural      

Tourism and 

recreation 

Wetland park for 

ecotourism 

Tourism function 

exploitation around the 

bay 

Coastal agricultural tourism 

corridor  

Tourism product quality and 

leisure facility improvement 

Cruise routes based on 

water/island tourism 

Holiday, marine, cruise, cultural, 

rural and specialty fishing village 

tourism, exhibition festivals and 

sports tourism 

Four tourism clusters 

characterized by European style 

architecture, sailing, cruises, 

island resorts, Clam Festival 

products, sports fishing and 

leisure 

Cognitive 

values 

Total pollution source 

control, annual total 

emissions reduction, 

water quality function 

standards 

Dynamic monitoring and 

emergency response 

system  

Enhance the marine innovation 

platform  

University and discipline 

construction, international 

cooperation  

Information infrastructure  

Marine climate meteorological 

research  

Strengthen offshore technology 

application 

Research into basic marine science  

Oil spills, red tides, enteromorpha, 

storm surges and sea ice forecasting 

systems  

Environmentally-friendly 

technology and equipment 

Information sharing systems  

Blue high-end R&D centre 

establishment 

Education centres: a 

combination of science, 

education and training, 

promoting sea-related 

vocational institutions 

Monitoring and forecasting 

system  
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Category Plan 1 Plan 2  Plan 3  Plan 4  

Cultural       

Sea sport N/A Sea sports facilities 

Marine sports centre and 

industry base 

Sailing infrastructure and activities 

High-level sporting events 

East Bay Coastal Zone develops 

yacht leisure and races 

Aesthetic 

beauty 

Natural landscape: 

shoreline, wetlands and 

river headland 

Human landscape design 

N/A N/A Protect landscape of mountain, 

sea, city, island, bay and river 

Afforest mountain range  

Cultural 

heritage and 

identity 

N/A N/A International Beer Festival and 

Sailing Week  

Historical sites, buildings and 

districts 

Marine folk festivals and 

performing arts industry 

Strengthen the Olympic Sailing 

City brand 

National marine cultural 

exchange platform 

Urban purple line to protect 

heritage  

Supporting      

Maintenance 

of biodiversity 

Artificial measures to 

moderate the 

introduction of suitable 

species 

Rare and endangered species 

gene pool maintenance and 

ambulance operation, monitoring 

ambulance network, aquatic 

organism breeding 

Urban wetland park construction Delineation of wetland 

protection zones 

Maintenance 

of habitats 

Designate marine 

protected control line, 

non-reclamation area 

Environmental capacity 

research 

Ecological wetland 

planning  

Protected ocean and fishery areas  

Marine ecological restoration 

governance: resource use 

compensation, typical ecosystem 

protection and restoration  

Delineate land reclamation and 

river control lines and the intergenic 

ecological region  

Island and marine protected areas  

Wetland Nature Reserve 

Estuarine ecosystem restoration 

project 

Restore natural properties of 

aquiculture ponds and control 

pollution sources 

Natural shoreline and bay-round 

wetland 

Urban blue line to provide 

boundaries for river, reservoir 

and wetland protection  

Resilience N/A N/A N/A N/A 

Soil formation N/A N/A N/A N/A 
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Table 2.4 provides a frequency overview of ESs as presented in the four coastal strategic 

planning documents. First, coastal space for industry and infrastructure (belonging to the 

provisioning category) was mentioned the most. Interestingly, this result accounts for about 13 

percent of the all coded results. The emphasis of the coastal spatial resource utilization was on 

marine resource advantages. Their ‘superior position’ and ‘powerful driving forces’ were 

regarded as benefitting main industrial development. Second, the habitat maintenance service 

(under the supporting category) was included as often as the previous service. As shown in 

Table 2.3, the maintaining habitat service illustrated a close link with the increasingly serious 

coastal problems (e.g. shrinking sea area and water pollution) and protecting biodiversity. 

Third, cognitive value, a specific cultural service, accounted for around 12 percent of all coded 

results. Marine biological, chemical, and energy technologies were presented as sources of 

substantial economic benefits in the strategic plans. The scientific research and technologies 

based on the marine resources thus demonstrated a tremendous advance. Fourth, mitigating 

marine disasters, monitoring disasters, meteorology, and water quality were all promoted in 

the marine information strategy. The cultural service of tourism and recreation also had an 

important place in the strategic plans. Beach leisure is a traditional and famous urban symbol 

of Qingdao, forcing those in government to commit to planning wetland parks, speciality 

fishing village tourism, and exhibition festivals (see Table 2.3). By contrast, the resilience of 

ecosystems and soil formation services were rarely mentioned. The most likely reason is the 

abstract quality of these services and the difficulty experienced in valuing them. 

Figure 2.2 presents the percentages for each ES category. To sum up, the provisioning group 

was the most commonly mentioned (39.5%), followed by cultural, supporting, and regulating 

services at 30.2%, 17.9% and 12.3%, respectively. This result is consistent with the general 

human social preference for provisioning services provided by different ecosystems (Foley et 

al., 2005). Nonetheless, the results show less prominence for the regulating services. Only 

three specific services belonging to this group were explicitly mentioned (see Table 2.3), 

namely flood regulation (coastal shelterbelt construction), climate regulation (carbon 

sequestration through exchange functions of algal and shellfish), and water purification and 

treatment (through artificial wetlands). Regulating measures were presented not so much as 

designs involving ecosystem functions and processes, but predominantly as employing 

artificial methods. For instance, many construction projects have been planned to mitigate 

storm surges in Jiaozhou Bay, such as breakwaters, underground reservoirs, and dams. 
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Figure 2.2 ES category frequency 

 

Table 2.4 Coastal ecosystem services presented in coastal strategic documents for Jiaozhou 

Bay 

Category Plan 

1 

Plan 

2 

Plan 

3 

Plan 

4 

Sum % 

Four Services Sum 
    

162 100 

Provisioning  
    

64 39.5 

Fishery and seafood 0 3 5 2 10 6.2 

Energy production  1 2 1 1 5 3.1 

Biochemical and pharmaceutical use  1 3 5 2 11 6.8 

Transport and navigation 2 2 3 2 9 5.6 

Coastal space for industrial development and 

infrastructure 
4 6 6 5 21 13.0 

Space for urban ecological space  1 0 0 3 4 2.5 

Residential and industrial water supply  0 1 1 2 4 2.5 

Regulating  
    

20 12.3 

Flood, storm, tsunami & hurricane prevention 0 2 1 2 5 3.1 

Seawater intrusion 0 2 0 0 2 1.2 

Algal blooms 0 1 0 0 1 0.6 

Erosion and siltation control 0 1 1 0 2 1.2 

Water purification and waste treatment 1 2 3 2 8 4.9 

Climate regulation  1 1 0 0 2 1.2 

Cultural 
    

49 30.2 

Tourism and recreation 5 3 3 3 14 8.6 

Sea sports 0 1 2 1 4 2.5 

Cognitive values 1 7 6 6 20 12.3 

Esthetic beauty 2 0 0 2 4 2.5 

Cultural heritage and identity 0 0 4 3 7 4.3 

Supporting  
    

29 17.9 

Maintenance of biodiversity 2 4 1 1 8 4.9 

Maintenance of habitats 3 4 5 9 21 13.0 

Ecosystem resilience  0 0 0 0 0 0.0 

Soil formation 0 0 0 0 0 0.0 

39,5% 

12,3% 

30,2% 

17,9% Provisioning

Regulating

Cultural

Supporting
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Applying our method, ESs can be clearly identified in coastal strategic planning. The whole 

range of possible services in planning can thereby be detected, including those previously 

neglected. Rodríguez et al. (2006) report that a heavy emphasis on provisioning ESs could be 

a consequence of their value, being more tangible and identifiable by societies, whereas the 

economic values of other ESs are more difficult to quantify. For instance, it has previously 

been difficult to value the supporting services of resilient ecosystems and soil formation 

investigated in this research. However, the other ESs might be more critical for the whole 

system than the provisioning ESs. The regulating services, which have the function of 

maintenance and enhancement, could be associated with the capacity of socio-ecological 

systems to cope with or adapt to the disturbances of various kinds which accelerate human and 

ecological changes (Carpenter et al., 2006; Bennett et al., 2009). In coastal strategic plans, 

actions and plans that act on the regulating services are needed to improve the future ability of 

socio-ecological systems to be sustained against shocks. 

The levels of attention paid to the various ESs discussed here were obviously influenced by 

the current formal institutions they were a part of. Some ESs identified in the four strategic 

plans were associated with several general regulatory and financial mechanisms, illustrating 

links between ESs and institutions. To make this clearer, we will develop insights into the 

integrated implication for ES use from three levels in the following section. 

2.3.2 Existing institutions for integrating ESs into the selected strategic plans 

(1) The macro-level 

Sustainable development in China is a fundamental national strategy (Wu et al., 2012). Since 

the 1990s, China's Ocean Agenda 21 (1996), the Marine Development Programs (1998), the 

National Marine Economy Development Plan (2003) and the National Marine Development 

Plan (2008) have proposed background, objectives, and tasks for sustainable marine 

development. In 2011, China's Policies and Actions for Addressing Climate Change (2011) 

were developed with a focus on using marine clean energy, marine climate monitoring, and 

ecological restoration in coastal areas. All these national directives encourage both the 

adjustment of the marine economy and more efforts to be invested into marine environmental 

protection (see Table 2.5). As an important coastal province, in 2009, a national-level proposal 

for the Shandong Peninsula Blue Economic Zone (Qingdao took a leading role in this region) 

was promoted to enhance the regional economy, its science, resource utilization, and culture. 

In provincial and coastal municipal strategic plans, marine economic structures were first 

adjusted and optimized, from a narrow focus on fisheries and salt production into a 

comprehensive system. In 2011, fisheries, coastal tourism, ocean chemical production, marine 

transportation, and engineering construction dominated, accounting for around 80 percent of 
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value added by Shandong's marine industry (SSB, 2011), greatly enhancing the provisioning 

and cultural services. Meanwhile, traditional raw material industries were not supported, but 

energy-saving hi-tech industries were encouraged. For instance, a Northern Jiaozhou Bay 

Hi-tech Zone was promoted in Plan 1, focussing on marine biochemical and pharmaceutical 

research, the utilization of solar energy, wind energy, marine bioenergy, and other hi-tech 

technology eligible for general tax benefits. Consequently, the provisioning services and 

cognitive values ecosystem services increased. 

Marine environmental protection also attracted extensive attention and was supported by some 

sectoral laws. In particular, the Law of Sea Area Use Management was enacted to coordinate 

conflicts between economic development and environmental protection, by promoting a 

unique form of marine spatial planning, namely Marine Functional Zoning (MFZ). This law 

stipulates that any sea use must comply with the MFZ scheme established by the State (SOA, 

2001). In the recent Shandong provincial MFZ (approved by the State), the main functional 

zones of Jiaozhou Bay were designated for shipping, tourism, and the fishing and salt 

industries (SOFD, 2012), creating legal priorities for developing these specific provisioning 

services on the basis of local ecosystem patterns and functions. In addition, the supporting 

services of habitat/biodiversity maintenance could be highlighted by the Jiaozhou Bay 

wetlands protection initiative as well as the constraints placed on reclamation activities along 

the Bay (e.g. forbidden land recovery for certain areas, compensation and a fine for illegal 

changes to marine features). 
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Table 2.5 Likely implications for ESs of existing institutions of strategic planning for 

Jiaozhou Bay 

Level Institutions Implications for ESs* 

Macro

-level 

Marine 

sustainable 

development 

Marine Economy 

- Multi-industries  

- Hi-tech industries 

Encourage: Provisioning (fisheries, 

biochemical use, transportation, land 

for engineering construction and 

marine clean energy production) 

Encourage: Cultural (tourism, sea spot, 

cognitive values)  

Marine Environmental Protection 

- Policies and actions for addressing 

climate change 

- Marine Functional Zoning 

- Ecological restoration in coastal 

areas, wetlands protection, 

reclamation constraints  

Encourage: Provisioning (fisheries, 

transport and navigation and salt 

production)  

Encourage: Cultural (marine climate 

monitoring and tourism) 

Encourage: Supporting (maintenance 

of habitats and biodiversity) 

Encourage: Regulating (prevention of 

flood, storm surge and seawater 

intrusion)  

Meso-

level 

Vertical 

structure 

Vertical structure: State Council – 

State Oceanic Administration – SOA 

branch for the North China Sea – 

Shandong Oceanic and Fishery 

Department – Qingdao Ocean and 

Fishery Bureau 

Horizontal structure: State Council – 

Shandong government – Qingdao 

municipal government – Local 

government (along with the relevant 

sectors of each government) 

Unbalanced power  

Overlapping jurisdiction 

Encourage: Provisioning (services 

create economic benefits) 

Encourage: Cultural (services create 

economic benefits) 

Weaken: Regulating (regulation of 

climate change, sea-level rise and 

seawater intrusion) 

Weaken: Supporting (Maintenance of 

habitats and biodiversity) 

Horizontal 

structure 

Micro

-level 

Operation 

committees 

Partial professional assistance 

Technological constraints on ES 

evaluation 

The absence of strategic assessments 

Encourage: Provisioning (fisheries, 

tradable living resources) 

Weaken: Cultural (landscape and 

education) 

Weaken: Regulating and Supporting 

(habitats and biodiversity reserves) 

Assessment 

institutions, 

Advisory 

committees 

Public 

participation 

Large businesses economic benefits 

emphasis  

Limited reflection of social value of 

ESs by small entrepreneurs 

Encourage: Provisioning and Cultural 

(services create economic benefits) 

Weaken: Regulating and Supporting 

(services work as maintenance and 

enhancement ) 

* ‘Encourage’ implies an institution with regards to strong incentives, legislation, permits, rewards, 

subsidies, information (monitoring, professional knowledge, social value) or assessments that may 

stimulate/protect particular ESs. ‘Weaken’ implies institutions with less of these institutional 

arrangements, or with factors ignoring or even damaging particular ESs. 
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 (2) The meso-level 

Vertical and horizontal power and institutional structures coexist in China (Lieberthal, 1997). 

As a result, the unified coastal ecosystem for management is artificially divided. With regard 

to the vertical institutional structure relevant for coastal strategic planning related to Jiaozhou 

Bay, Figure 2.3 presents a hierarchy of sectors or departments with similar functional natures, 

ranging from central to local government (Wu & Sun, 2011). Specifically, the State Council 

has a department named the State Oceanic Administration (SOA), which is the leading agency 

responsible for China's ocean policymaking and overall management of ocean and coastal 

affairs (Cao & Wong, 2007). An SOA branch for the North China Sea has been established in 

Shandong. SOA and its North China Sea branch offer operational guidance and supervision to 

the lower-level marine departments (e.g. Shandong Oceanic and Fishery Department (SOFD), 

2012 and Qingdao Ocean and Fishery Bureau (QOFB), 2012). One guidance and supervision 

practice involves directing the regulating and supporting services, for example, the control of 

pollutants discharged into sea, the regulation of climate change and sea-level rise, and marine 

ecological damage management. However, in comparison with other government bodies, SOA 

and its branches have more interest in ES protection, but less power over lower-level marine 

departments. There are direct and strict administrative relationships between government 

bodies and the lower-level departments. The result of this power issue is a limitation of the 

extent to which SOA and its branches can discharge their functions in introducing and 

implementing regulating or supporting services in the four selected plans. Similar problems 

also exist in different but relevant state-level departments (for instance, the Ministry of 

Environmental Protection), for efficiently encouraging, regulating or supporting ESs in local 

areas. 

The horizontal institutional structure relevant for coastal strategic planning related to Jiaozhou 

Bay (see also Figure 2.3) consists of government bodies (from the national to the local level) 

and their functional sectors (Wu & Sun, 2011). Due to the high spatial heterogeneity (coastal 

land, intertidal area and aquatic systems) in coastal areas (Cao & Wong, 2007) and the various 

jurisdictions provided by the differing sectoral legislative orders, power has been diffused to 

many different departments (e.g. marine, environmental protection, agriculture, forestry and 

land resources). During the development process of the selected strategic plans, this imbalance 

of power among the relevant sectors, and particularly also the initial market-oriented 

preferences of the responsible planning coordinator, have resulted in only a partial 

consideration of ESs. It is therefore necessary to create platforms involving the sectors 

engaged in coastal strategies, for knowledge sharing and cooperative planning about integrated 

coastal strategies based on ESs management. 
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Figure 2.3 The meso-level: Vertical and horizontal institutional structures relevant to strategic 

planning in Jiaozhou Bay 

The coordinating body of the four selected plans was either the Development and Reform 

Commission (DRC) or the Urban Planning Bureau (UPB). These agencies have played a 

privileged role with an authority to accord scientific knowledge (Waylen & Young, 2014) over 

other sectors in planning. These two bodies emphasise economic or social benefits and spatial 

planning (e.g. establishing urban ecology intervals and arranging coastal industrial space), 

respectively. As a consequence, both authorities emphasised the provisioning and cultural 

services over the ESs without obvious economic values (such as the regulating and supporting 

services). In addition, the jurisdictions of the many different departments falling under a given 

government body frequently overlapped or were unclear. These departments pursued 

single-sector interests with regards to market, social or ecological benefits, performance 

targets and more administrative rights, which hampered inter-organisational interaction and 

the efficiency of planning processes. This especially is the case for cross-sector, 

cross-boundary or cross-time issues such as the question how to guarantee habitat 

conservation under developing pressures of upstream areas, and how to define an acceptable 

ecosystem level for dredging, filling and other activities allowed with respect to their 

long-term cumulative effects. These kinds of mismatches between the current institutional 
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structure and the coastal resources for governance could have resulted in multiple ES 

utilization conflicts. These conflicts were exacerbated by inconsistent ES monitoring of the 

information held by the array of departments engaged in managing ESs. The varying 

monitoring information could have resulted in different or even conflicting considerations of 

the same coastal ESs (particularly the regulating and supporting services) among the involved 

departments. This inconsistency could obstruct sectoral bodies from stressing the importance 

of the regulating or supporting services in strategic plans. Another barrier to better 

understanding the information by diverse sectoral bodies could be methodological difficulties 

in mapping or measuring values of ESs. Overall, coastal functions and ecosystem services 

were divided among different departments, possibly causing the ineffective exploitation of the 

ESs as well as the application of the concept in coastal strategic planning. 

(3) The micro-level 

This level concerns operation committees/offices, assessment institutions, advisory 

committees, and public participation (see Table 2.5). To smoothly implement each of the 

strategic plans for Jiaozhou Bay, a leading operation committee/office was established under 

the main coordinating sectoral body, such as the DRC and UPB. The responsible sector 

organized and supported the advisory committees and assessment institutions authorized by 

the government to conduct field investigations and environmental assessments for the four 

strategic plans. Public participation was required during the course of these investigations and 

assessments, following certain laws and regulations. However, these micro-level institutional 

arrangements also exerted different effects on the ESs. 

First, coastal strategic planning related to Jiaozhou Bay required expert scientific knowledge 

and experience from an array of marine disciplines. Although experts from the fields of marine 

resource development and environmental protection were included, their advice mainly 

concerned the provisioning services, such as enhancing biological, energy or seawater 

resource use and port economy (SPBEZCO, 2013). The absence of professional assistance on 

how to employ the cultural, regulating, and supporting services could have undermined the 

inclusion of these services in the four strategic plans. 

In addition, according to current law and regulations, the assessment institutions authorized by 

the government are responsible for Marine Environmental Impact Assessment, Sea Area Use 

Demonstration, and Marine Ecological Damage Compensation for all kinds of marine projects 

before being approved by the local governments in subsequent specific plans. When carrying 

out these assessments, technological constraints regarding evaluating the less tangible and 

identifiable ESs (some of the cultural, and the regulating and supporting services) could result 

in the less successful implementation of a broad range of ESs. For example, tradable living 

marine resources (mainly belonging to the provisioning service) are the main basis for 
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calculating the damage caused by planned marine economic activities (QOFB, 2012). In 

contrast, damage assessments of the natural landscape, tourism and nature reserves depend 

solely on expert groups, which could fail to reflect ‘true’ value of coastal and marine ESs due 

to subjective factors (QOFB, 2012). In addition, the lack of Strategic Environmental 

Assessment (SEA) normative guidelines deters the assessment institutions from employing 

SEA, which is a potential method for including ESs in spatial planning (Geneletti, 2011).  

Third and finally, in China politicians tend to focus on large businesses rather than small 

entrepreneurs, such as individual fishermen who actively use certain ES, and who, as a 

consequence, are not explicitly considered as important stakeholders (Lau, 2005). Indeed, this 

phenomenon is also due to a lack of environmental awareness among the general public. As a 

result, large businesses are able to exploit high-value market services, while local communities 

merely act as supporters in terms of providing advice and collecting data for the executive 

institutions (Wu et al., 2012), specifically offering the varying social values attached to the 

regulating and supporting services such as the prevention of seawater intrusion, soil 

conservation, and other functional services. Then the important local knowledge of systems' 

functioning and monitoring could be missed (Gelcich et al., 2006). 

2.4 Reflection and discussion 

2.4.1 Institutional strengths and weaknesses of strategic planning in Jiaozhou Bay 

Based on the empirical analysis of Jiaozhou Bay, we can conclude that the four coastal 

strategic plans that we studied were strongly influenced by their institutional context from 

three levels, which further impacts on the levels of inclusion of the four categories of ES. 

Together, the results demonstrate two institutional strengths that yield benefits to integrating 

coastal ESs into strategic planning. At the same time, the selected strategic plans face four 

main weaknesses that could create obstacles for their institutional capacity of ES governance 

(see Table 2.6). 

Table 2.6 Institutional strengths and weaknesses of strategic planning in Jiaozhou Bay 

Institutional strengths 1. Adjustment of the structure of the marine economy  

 2. Increasing awareness of marine environmental protection 

Institutional weaknesses 1. Dominant market-oriented interest  

 2. The fragmented institutional structure for managing ESs  

 3. Limited specialist and technological capability for ESs assessment 

 4. Decision-making lacks integrated reflection of the social value of ESs 

to the public  

Most of these strategic plans emphasise the adjustment and optimization of marine economic 
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structures because of the political aim to achieve sustainable development and address climate 

change. This is the first institutional strength essentially responsible for encouraging a wide 

range of ESs due to a great increase in the varieties of marine industries that can employ the 

various coastal ESs, and of the energy-saving hi-tech industries. The second strength is the 

strong initiatives for marine environmental protection in the Jiaozhou Bay area (in particular 

wetlands and biodiversity protection), which directly enhance the supporting service and 

thereby assist the proper delivery of the other services. 

However, the current formal institutional design of the coastal strategic plans relevant to 

Jiaozhou Bay also has four important weaknesses. The first is the dominant initiative of 

economic benefit, particularly related to the provisioning services from the macro to the micro 

institutional design level (see Figure 2.2 and the last column of Table 2.5). Their indirect and 

tangible market values can meet the demands of major governance bodies. Other ESs are 

unable to receive the same amount of attention as the provisioning services. Rational 

consideration and employment of the regulating services provided by the ecosystem, in 

particular, has been ignored (see Table 2.5). Unfortunately, the strategic plans in Jiaozhou Bay 

therefore do not employ the whole range of ESs. 

The fragmented institutional management of coastal ESs (i.e. the co-existing vertical and 

horizontal structures discussed for the meso-level) is a second weakness. There is no unified 

and effective coordination mechanism for the strategic plans in Jiaozhou Bay. As a result, it is 

difficult to share information, collect opinions and clarify jurisdictions among the multitude of 

independent departments and subsections which continuously pursue individual interests from 

the ESs. The current unbalanced division of power, inconsistent distribution of information, 

and methodological difficulties have prevented the key marine and coastal departments from 

implementing the commonly ignored regulating service. 

The third institutional weakness could be interpreted from the micro-level analysis, which 

concerns the limited specialist and technological capabilities for ES assessment. In effect, the 

current assessment methods prescribed in laws and regulations lack insight into the ‘true’ 

value of ESs. Mainstream project-based assessment is unable to offer an overview of ESs 

consideration in coastal strategic planning. Limited time and payoff mechanism may also 

restrict experts' evaluation work of complex ESs. This weakness is also caused by the lack of 

an integrated reflection of the social value of ESs to the public in decision-making processes, 

which is the fourth and final weakness that we identified based on the micro-level analysis. 

The current institutional framework for coastal strategic planning does not enable local 

residents to participate in the whole process of planning and decision-making (Wu et al., 2012). 

More specifically, the four strategic plans for Jiaozhou Bay do not cover a wide range of 

public participation channels (such as Voluntary Environmental Agreements or Coastal 
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Forums), but narrow and isolated ones, including only partially affected stakeholders. The 

poor involvement of the general public, then, must hinder the explicit reorganisation of the 

social values attached to different ESs, as well as the related conflicts in planning. 

2.4.2 International comparative position 

The formal institutional implications for ESs of this study are similar to other international 

case studies that focus on diverse ecosystems under different institutional contexts (see Table 

2.7). 

Table 2.7 Generalizations for three-level institutions on ES integration from international case 

studies 

Institutional 

levels 

Generalizations References 

Constitution 

writing 

Increasing international agreements and 

national-level legislations about 

conservation 

Ruhl & Gregg, 2001; Evans & Klinger, 

2008; Ekstrom & Young, 2009; 

Söderman & Saarela, 2010; Cinner et 

al., 2012; Pittock et al., 2012; Primmer 

& Furman, 2012 
Few explicit guidelines for ES protections  

Focus on protecting specific ecological 

components 

Legal basis for compensation or mitigation 

by valuing ESs 

Inter-organisa

tional 

coordination 

Misfit between geographic scales and 

institutional scales 

Salzman et al., 2001; Kalikoski et al., 

2002; Goldman et al., 2007; Hanna, 

2008; Ekstrom & Young, 2009; 

Österblom et al., 2010; Söderman & 

Saarela, 2010; Holt et al., 2011; 

Maynard et al., 2011; Cinner et al., 

2012;  Primmer & Furman, 2012; 

Namaalwa, et al., 2013; Piwowarczyk 

et al., 2013; Sutton-Grier et al., 2014  

Lack of horizontal and vertical cooperation 

Establish a platform for learning, 

negotiation, decision making, monitoring 

and assessment   

High transaction cost  

Financial incentive mechanism for 

managing individual ES provision 

Intra-organisa

tional 

institution   

Low ES awareness of the public  Salzman et al., 2001; Kalikoski et al., 

2002; Hanna, 2008; Ruckelshaus et al., 

2008; Lebel & Daniel, 2009; 

Österblom et al., 2010; Söderman & 

Saarela, 2010; Maynard et al., 2011; 

Piwowarczyk et al., 2013; Potts et al., 

2014  

Different levels of stakeholders’ importance 

and influence 

Lack financial security for ES protections 

and monitoring 

Little requirement and encouragement for 

explicit use of ES economic & social value 
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Currently, at the macro-level, international agreements and national legislations have become 

increasingly dominant drivers in managing the relationships between human and nature (e.g. 

the United Nations Framework Convention on Climate Change, the World Summit for 

Sustainable Development and the Convention on Biological Diversity, the EU Habitats 

Directive and Birds Directive, and EU Water Framework Directive). However, few explicit 

protection arrangements for ESs have been adopted either in those international agreements or 

domestic law. The main reason could be that the legal protection of the whole set of ESs was 

not a primary objective when these international agreements and national constitutions were 

established (Ekstrom & Young, 2009, Cinner et al., 2012, Pittock et al., 2012; Primmer & 

Furman, 2012). Rather, most of the conservation agreements aim at protecting specific 

ecological components, for instance, species, habitats and water, and managing the effects of 

human activity on ecosystems. Accordingly, such constitutions “indirectly protect some 

important ecosystem processes and benefits by chance rather than by design” (Ekstrom & 

Young, 2009). However, what is distinctive about the ES concept integrated at the 

constitutional level is the legal basis provided for compensation or mitigation in terms of ES 

valuation (Ruhl & Gregg, 2001, Evans & Klinger, 2008; Söderman & Saarela, 2010). Besides, 

the ecosystem approach is suggested in some countries' coastal and marine policy, such as the 

European Common Fisheries Policy (Kalikoski et al., 2002), the UK Marine and Coastal 

Access Act (Ekstrom & Young, 2009), and the US Marine Planning Handbook (Evans & 

Klinger, 2008), but only in a general sense. 

At the meso-level, the misfit between geographic scales and institutional scales is a significant 

challenge for many countries to manage ESs. Institutions should “vary in both hierarchy and 

scale to accommodate the issues and the instruments selected to address them” (Hogan et al., 

2009, p.4). Some international and national constitutions have changed the geographical scales 

and have influenced protection measures for certain ESs (Kalikoski et al., 2002; Österblom et 

al., 2010). However, the traditional institutional structures for ES governance cannot fully 

meet the obligations under the range of international and national agreements. There is an 

increasing world-wide criticism on the institutions, which has both horizontal and vertical 

aspects, such as overlapping mandates, unclear linkages between multi-level governance, and 

a lack of collaboration among stakeholders (Salzman et al., 2001, Kalikoski et al., 2002, 

Goldman et al., 2007, Hanna, 2008, Ekstrom & Young, 2009, Holt et al., 2011, Cinner et al., 

2012; Namaalwa et al., 2013). Accordingly, many initiatives on constructing a platform have 

been undertaken for knowledge exchange, learning, and negotiating on political priorities 

among key stakeholders (Kalikoski et al., 2002, Hanna, 2008, Ekstrom & Young, 2009, 

Söderman & Saarela, 2010, Maynard et al., 2011, Cinner et al., 2012; Sutton-Grier et al., 

2014). Thus, new organisations, authorities, and bottom-up approaches have been put forward 

in the U.S. (Primmer & Furman, 2012), Australia (Maynard et al., 2011; Österblom et al., 
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2010), Brazil (Hanna, 2008) and other countries. However, broadening the scope of 

management may result in higher information- and negotiation-related transaction costs 

(Goldman et al., 2007), which may overwhelm the willingness and ability of 

community-based efforts (Hogan et al., 2009). The international cases also suggest some 

financial initiative-oriented mechanisms (e.g. carbon market and wetland banking) have been 

operated for key individual services but not a bundle of ESs. This shortage could lead to new 

externalities and influence different stakeholders' benefit and cost (Cinner et al., 2012). 

A broad group of stakeholders should be involved in the micro-level institution because of the 

interests that closely link with diverse ESs across scales. The reason why public participation 

particularly in ES analysis is limited is twofold: a low ES awareness of the public and different 

levels of their importance and influence (Salzman et al., 2001, Hanna, 2008, Lebel & Daniel, 

2009; Piwowarczyk et al., 2013). Even in some cases resource users are involved in the 

planning, the authority still emphasise public education and public assessment as key strategic 

areas (Ruckelshaus et al., 2008; Österblom et al., 2010). As a key stakeholder, the role of the 

scientific community in creating collaborative learning platforms has been highlighted since 

scientists could address some areas of limited data availability and facilitate routines of 

assessment and stakeholder dialogues (Kalikoski et al., 2002; Maynard et al., 2011). 

Consultancy agencies in different cases merely have a supporting and guiding role in terms of 

environmental assessment and studies. Most of the consultancy agencies are incapable of 

capturing the whole sets of ESs under anthropogenic influences (Kalikoski et al., 2002). 

Additionally, a lack of financial security for environmental protections and monitoring is also 

a critical barrier for considering more ESs in operation (Söderman & Saarela, 2010; 

Piwowarczyk et al., 2013). Although several mechanisms for certain ES have been provided, 

there is no explicit use of ES economic and social value at the assessment and planning stages 

due to little requirement and encouragement for such approaches by regulatory bodies 

(Söderman & Saarela, 2010; Potts et al., 2014). 

Consequently, many similarities come to light between our results and the international case 

studies. These similarities mainly include an increasing awareness of conservation in 

international and national constitutions, an inter-organisational fragmentation that results in 

scale misfits and high transaction cost, poor ES awareness of the public, different importance 

and influence of stakeholders, and a limited use of ES assessment in operation. However, 

some differences can also be found. One obvious difference is the extensive market-oriented 

interest at all three institutional levels for Chinese coastal strategic planning. To a large extent, 

due to urgent developing demands during the current Chinese social and economic stage, the 

conservation of non-profit ESs largely depends on the question how successful the institutions 

are in restraining economic interests and priorities at all levels of institutional design. The 

emphasis on the ecosystem approach in Chinese coastal and marine policies is not as strong as 
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in some more developed countries' political discourse. Moreover, as a case characterised by 

hybrid horizontal and vertical institutional structures, our findings suggest a need to clarify 

responsibilities, ensure a balanced distribution of power, and establish innovative authorities 

that could be essential for addressing the mismatches between institutional structures and 

coastal resources. Meanwhile, drawing lessons from other cases with new-scale authorities 

and bottom-up approaches, it should be noticed that there is still a place for government and 

sectoral bodies at different administrative levels to play their classic roles. In other words, not 

only a new coordinating role for government (e.g. encouraging knowledge learning, 

negotiation and ES market establishment) should be performed, as many case studies 

highlighted, but also exclusive responsibilities should be in place. Where governments still 

hold a relatively dominant position in institutional structures, as in China, their substantially 

regulative influence could extend to, for instance, financing long-term ES monitoring, data 

base establishment and quantified technique studies, framing information sharing institutions 

among sectors, drawing up ES-oriented planning and assessment guidelines, and guaranteeing 

law enforcement. 

2.5 Conclusion 

This chapter attempts to link perspectives from both ecosystem-service thinking and strategic 

planning institutions. The content analysis method is a promising approach for empirical work 

to show “how dialogue, understanding, preferences and policy commitment evolve” with 

respect to using ESs (McKenzie et al., 2014, p.335). However, there are general lower 

awareness of policymakers in China on the capacities of fully integrating the concept of ESs in 

a structured way. The concept of ES has not been aware of by policymakers in many areas 

including China. The content analysis of planning formal documents in this chapter, together 

with other similar studies (e.g. Hauck et al., 2013; Wilkinson et al., 2013) reveal that 

policymakers have already unconsciously taken diverse ESs into account. Uncovering these 

implicit consideration and their ways of doing so may improve policymakers' acceptance and 

understanding of ES concept, which could precede more specific actions of integrating ESs, 

for instance, employing methods of ES mapping and valuation. Second, such analyses may 

facilitate policymakers to realise how complex our social-ecological system is and how 

critically strategic planning relies on ESs, which requires for a more integrated and adaptive 

perspective to deal with the complexity. Third, this chapter clarified different extents to ES 

inclusion, and produced similar findings to other cases, i.e., that provisioning services and 

cultural services are more widely discussed than regulating and supporting services (e.g. 

Hauck et al., 2013). This result reminds policymakers of a serious knowledge gap for 

regulating and supporting services. It demonstrates the need for institutional capacity building 

in strategic planning, particularly with regards to regulating and supporting services. Further 

efforts, therefore, should be invested in enhancing capacities for addressing and understanding 
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long-term, slow changes of coastal ecological attributes. Additional capacity building efforts 

should consider making real-time strategy adjustments, and integrating scattered information 

concerning indirect impacts on diverse ESs. To address priority issues or values concerning 

externalities, it also requires building a capacity of quantifying and conveying regulating and 

supporting services by, for instance, establishing unified standards based on both market and 

non-market ES valuation to serve as institutional instruments. The results also inform us where 

more funding should be allocated for future research to guarantee a sustainable use of key ESs 

in local areas. 

More importantly, according to the multi-level institutional framework for assessing the 

ES-managing capacity of existing institutions, this research provides an understanding of 

formal institutional factors and the way they may offer capacity of integrating ESs into coastal 

strategic planning. Our findings demonstrate the majority of the general implications of formal 

institutions on ES integration, which are carried by a range of international empirical studies. 

The international comparison analysis suggests that considerable influences of extensive 

market-oriented incentives and governments' exclusive responsibilities on ES incorporation 

seem to be more distinctive for Chinese coastal strategic planning. However, it is a quite 

challenging task to further attune institutional design with the local resource pattern and 

integrate ES into different institutions including strategic planning. Accordingly, efforts to 

address the barriers and challenges discussed above could be beneficial to realising this goal.  

 

References  

Alexander, E.R., 2005. Institutional transformation and planning: from institutionalization 

theory to institutional design. Planning Theory,4(3), 209–223. 

Alexander, E.R., 2006. Institutional design for sustainable development. Town Planning 

Review, 77(1), 1–27.  

Alexander, E.R., 2012. Institutional design for value capture and a case: the Tel-Aviv 

Metropolitan Park. International Planning Studies, 17(2), 163–177. 

Atkins, J.P., Burdon, D., Elliott, M., Gregory, A.J., 2011. Management of the marine 

environment: Integrating ecosystem services and societal benefits with the DPSIR 

framework in a systems approach. Marine Pollution Bulletin, 62(2), 215–226. 

Barbier, E.B., Hacker, S.D., Kennedy, C., Koch, E.W., Stier, A.C., Silliman, B.R., 2011. The 

value of estuarine and coastal ecosystem services. Ecological Monographs, 81(2), 169–

193. 

Beaumont, N.J., Austen, M.C., Atkins, J.P., Burdon, D., Degraer, S., Dentinho, T.P., Derous, S., 

Holm, P., Horton, T., Van Ierland, E., Marboe, A.H., Starkey, D.J., Townsend, M., Zarzycki, 

T., 2007. Identification, definition and quantification of goods and services provided by 

marine biodiversity: implications for the ecosystem approach. Marine Pollution Bulletin, 

54(3), 253–265. 

Bennett, E.M., Peterson, G.D., Gordon, L.J., 2009. Understanding relationships among 

2 



 

54 
 

multiple ecosystem services. Ecology Letters, 12(12), 1394–1404.  

Cao, W., Wong, M.H., 2007. Current status of coastal zone issues and management in China: a 

review. Environment International, 33(7), 985–992. 

Cárcamo, P., Garay-Flühmann, R., Gaymer, C.F., 2013. Opportunities and constraints of the 

institutional framework for the implementation of ecosystem-based management: the case 

of the Chilean coast. Ocean & Coastal Management, 84, 193–203. 

Carpenter, S.R., Bennett, E.M., Peterson, G.D., 2006. Scenarios for ecosystem services: an 

overview. Ecology and Society, 11(1), 29. 

Carollo, C., Reed, D.J., 2010. Ecosystem-based management institutional design: Balance 

between federal, state, and local governments within the Gulf of Mexico Alliance. Marine 

Policy, 34(1), 178–181. 

Cinner, J. E., Basurto, X., Fidelman, P., Kuange, J., Lahari, R., & Mukminin, A., 2012. 

Institutional designs of customary fisheries management arrangements in Indonesia, Papua 

New Guinea, and Mexico. Marine Policy, 36(1), 278–285. 

Crawford, S.E.S., Ostrom, E., 1995. A grammar of institutions. American Political Science 

Review, 89(3), 582–600. 

De Groot, R.S., Alkemade, R., Braat, L., Hein, L., Willemen, L., 2010. Challenges in 

integrating the concept of ecosystem services and values in landscape planning, 

management and decision making. Ecological Complexity, 7(3), 260–272. 

Deboudt, P., 2012. Testing integrated coastal zone management in France. Ocean & Coastal 

Management, 57, 62–78. 

Ekstrom, J.A., Young, O.R., 2009. Evaluating functional fit between a set of institutions and 

an ecosystem. Ecology and Society, 14(2), 16. 

Evans, K.E., Klinger, T., 2008. Obstacles to bottom-up implementation of marine ecosystem 

management. Conservation Biology, 22(5), 1135–1143. 

Foley, J.A., DeFries, R., Asner, G.P., Barford, C., Bonan, G., Carpenter, S.R., Chapin, F.S., 

Coe1, M.T., Daily, G.C., Gibbs, H.K., Helkowski, J.H., Holloway, T., Howard, E.A.,  

Kucharik, C.J., Monfreda, C., Patz, J.A., Prentice, I.C., Ramankutty, N., Snyder, P.K., 2005. 

Global consequences of land use. Science, 309(5734), 570–574. 

Ge, Y., Zhang, J.Y., 2011. Analysis of the impact on ecosystem and environment of marine 

reclamation-A case study in Jiaozhou Bay. Energy Procedia, 5, 105–111. 

Gelcich, S., Edwards-Jones, G., Kaiser, M., Castilla, J., 2006. Co-management policy can 

reduce resilience in traditionally managed marine ecosystems. Ecosystems, 9(6),  951–

966. 

Geneletti, D., 2011. Reasons and options for integrating ecosystem services in strategic 

environmental assessment of spatial planning. International Journal of Biodiversity 

Science, Ecosystem Services & Management, 7(3), 143–149. 

Goldman, R.L., Thompson, B.H., Daily, G.C., 2007. Institutional incentives for managing the 

landscape: Inducing cooperation for the production of ecosystem services. Ecological 

Economics, 64(2), 333–343. 

Haines-Young, R., Potschin, M., Kienast, F., 2012. Indicators of ecosystem service potential at 

European scales: mapping marginal changes and trade-offs. Ecological Indicators, 21, 39–

53. 

Hanna, S.S., 2008. Institutions for managing resilient salmon (Oncorhynchus spp.) ecosystems: 



 

55 
 

the role of incentives and transaction costs. Ecology and Society, 13(2), 35. 

Hancock, J., 2010. The case for an ecosystem service approach to decision-making: an 

overview. Bioscience Horizons, 3(2), 188–196.  

Hauck, J., Görg, C., Varjopuro, R., Ratamäki, O., Jax, K., 2013. Benefits and limitations of the 

ecosystem services concept in environmental policy and decision making: Some 

stakeholder perspectives. Environmental Science & Policy, 25, 13–21.  

Holt, A.R., Godbold, J.A., White, P.C., Slater, A.M., Pereira, E.G., Solan, M., 2011. 

Mismatches between legislative frameworks and benefits restrict the implementation of the 

Ecosystem Approach in coastal environments. Marine Ecology Progress Series, 434, 213–

228. 

Hogan, D., Arthaud, G., Brookshire, D., Gunther, T., Pincetl, S., Shapiro, C., Van Horne, B., 

2011. Developing an Institutional Framework to Incorporate Ecosystem Services into 

Decision Making: Workshop Proceedings. Available from: 

http://pubs.usgs.gov/of/2011/1221/OFR2011-1221.pdf 

Hogan, D., Arthaud, G., Goodman, I., Pattison, M., Sayre, Roger, S,, Carl, S., Van Horne, B., 

2009. Developing a vision: Incorporating ecosystem services into decision 

making—proceedings of a workshop: U.S. Geological Survey Open-File Report 2009–

1062. Available from: http://pubs.usgs.gov/of/2009/1062/.  

Kalikoski, D.C., Vasconcellos, M., Lavkulich, L., 2002. Fitting institutions to ecosystems: the 

case of artisanal fisheries management in the estuary of Patos Lagoon. Marine Policy, 

26(3), 179–196. 

Katsanevakis, S., Stelzenmüller, V., South, A., Sørensen, T.K., Jones, P.J., Kerr, S., 

Badalamentig, F., Anagnostoua, C., Breenc, P., Chusth, G., D’Annag, G., Duijni, M., 

Filatovaj, T., Fiorentinog, F., Hulsmanj, H., Johnsonf, K., Karageorgisa, A.P., Krönckek, I., 

Mirtog, S., Pipitoneg, C., Portellil, S., Qiue, W., Reissk, H., Sakellarioua, D., Salomidia, 

M., Hoofm, L.V., Vassilopouloua, V., Fernándezg, T. V., Vögek, S., Webern, A., Zenetosa, 

A., Hofstede, R.T., 2011. Ecosystem-based marine spatial management: review of concepts, 

policies, tools, and critical issues. Ocean & Coastal Management, 54(11), 807–820. 

Kumar, P., eds., 2010. The Economics of Ecosystems and Biodiversity. London, Earthscan. 

Lau, M., 2005. Integrated coastal zone management in the People's Republic of China-An 

assessment of structural impacts on decision-making processes. Ocean & Coastal 

Management, 48(2), 115–159. 

Lau, W.W., 2013. Beyond carbon: Conceptualizing payments for ecosystem services in blue 

forests on carbon and other marine and coastal ecosystem services. Ocean & Coastal 

Management, 83, 5–14. 

Lebel, L., Daniel, R., 2009. The governance of ecosystem services from tropical upland 

watersheds. Current Opinion in Environmental Sustainability, 1(1), 61–68. 

Li, H., 2006. The impacts and implications of the legal framework for sea use planning and 

management in China. Ocean & Coastal Management, 49(9), 717–726. 

Lieberthal, K., 1997. China’s governing system and its impact on environmental policy 

implementation. Chin. Environment Series, 1, 3–8. 

Lopes, R., Videira, N., 2013. Valuing marine and coastal ecosystem services: An integrated 

participatory framework. Ocean & Coastal Management, 84, 153–162. 

Maynard, S., James, D., Davidson, A., 2011. An adaptive participatory approach for 

developing an ecosystem services framework for South East Queensland, Australia. 

2 



 

56 
 

International Journal of Biodiversity Science, Ecosystem Services & Management, 7(3), 

182–189. 

McKenzie, E., Posner, S., Tillmann, P., Bernhardt, J.R., Howard, K., Rosenthal, A., 2014. 

Understanding the use of ecosystem service knowledge in decision making: lessons from 

international experiences of spatial planning. Environment and Planning C: Government 

and Policy, 32(2), 320–340. 

Millennium Ecosystem Assessment (MA), 2005. Ecosystems and human well-being: current 

state and trends. Washington, Island Press, Washington DC. 

Namaalwa, S., Funk, A., Ajie, G.S., Kaggwa, R.C., 2013. A characterization of the drivers, 

pressures, ecosystem functions and services of Namatala wetland, Uganda. Environmental 

Science & Policy, 34, 44–57. 

North, D.C., 1990. Institutions, institutional change and economic performance. Cambridge, 

Cambridge university press. 

Onaindia, M., Fernández de Manuel, B., Madariaga, I., Rodríguez-Loinaz, G., 2013. 

Co-benefits and trade-offs between biodiversity, carbon storage and water flow regulation. 

Forest Ecology and Management, 289, 1–9. 

Österblom, H., Gårdmark, A., Bergström, L., Müller-Karulis, B., Folke, C., Lindegren, M., 

Casini, M., Olsson, P., Diekmann, R., Blenckner, T., Humborg, C., Möllmann, C., 2010. 

Making the ecosystem approach operational-Can regime shifts in ecological and 

governance systems facilitate the transition?. Marine Policy, 34(6), 1290–1299. 

Ostrom, E., 2011. Background on the institutional analysis and development framework. 

Policy Studies Journal, 39(1), 7–27. 

Pike, K., Johnson, D., Fletcher, S., Wright, P., 2011. Seeking spirituality: respecting the social 

value of coastal recreational resources in England and Wales. Journal of Coastal Research, 

61, 194–204. 

Pittock, J., Cork, S., Maynard, S., 2012. The state of the application of ecosystems services in 

Australia. Ecosystem Services, 1(1), 111–120. 

Piwowarczyk, J., Kronenberg, J., Dereniowska, M.A., 2013. Marine ecosystem services in 

urban areas: Do the strategic documents of Polish coastal municipalities reflect their 

importance?. Landscape and Urban Planning, 109(1), 85–93. 

Potts, T., Burdon, D., Jackson, E., Atkins, J., Saunders, J., Hastings, E., Langmead, O., 2014. 

Do marine protected areas deliver flows of ecosystem services to support human welfare?. 

Marine Policy, 44, 139–148. 

Primmer, E., Furman, E., 2012. Operationalising ecosystem service approaches for governance: 

Do measuring, mapping and valuing integrate sector-specific knowledge systems?. 

Ecosystem Services, 1(1), 85–92. 

QOFB, Qingdao Ocean and Fishery Bureau, 2012. Shandong Province Interim Measures of 

Compensation and Loss Management for Marine Ecological Damage. Available from: 

http://ocean.qingdao.gov.cn/n12479801/n12480099/n12480177/24199474.html 

Rodríguez, J.P., Beard, T.D., Bennett, E.M., Cumming, G.S., Cork, S.J., Agard, J., Dobson, 

A.P., Peterson, G.D., 2006. Trade-offs across space, time, and ecosystem services. Ecology 

and Society, 11(1), 28. 

Rönnbäck, P., Kautsky, N., Pihl, L., Troell, M., Söderqvist, T., Wennhage, H., 2007. 

Ecosystem goods and services from Swedish coastal habitats: Identification, valuation, and 

implications of ecosystem shifts. AMBIO: A Journal of the Human Environment, 36(7), 



 

57 
 

534–544. 

Ruckelshaus, M., Klinger, T., Knowlton, N., DeMASTER, D.P., 2008. Marine 

ecosystem-based management in practice: scientific and governance challenges. 

BioScience, 58(1), 53–63. 

Ruhl, J.B., Gregg, R.J., 2001. Integrating ecosystem services into environmental law: a case 

study of wetlands mitigation banking. Stanford Environmental Law Journal, 20, 365–392. 

Salzman, J., Thompson, Jr.B.H., Daily, G.C., 2001. Protecting ecosystem services: Science, 

economics, and law. Stanford Environmental Law Journal, 20, 309. 

SPBEZCO, Shandong Peninsula Blue Economic Zone Construction Office, 2013. Advisory 

Committee. Available from: http://www.sdlb.gov.cn/col/col537/index.html 

SSB, Shandong Statistics Bureau, 2011. 2011 Statistical bulletin of the national economic and 

social development of Shandong Province. Available from: 

http://www.stats-sd.gov.cn/disp/tjgb.asp?aa=1101201200 

SOA, State Oceanic Administration, 2001. Law on the Management of Sea Use. Available 

from: http://www.soa.gov.cn/law/1027.htm. 

SOFD, Shandong Oceanic and Fishery Department, 2012. Shandong marine function zoning 

plan (2011-2020).  

Söderman, T., Saarela, S.R., 2010. Biodiversity in strategic environmental assessment (SEA) 

of municipal spatial plans in Finland. Impact Assessment and Project Appraisal, 28(2), 

117–133. 

Sutton-Grier, A.E., Moore, A.K., Wiley, P.C., Edwards, P.E., 2014. Incorporating ecosystem 

services into the implementation of existing US natural resource management regulations: 

operationalizing carbon sequestration and storage. Marine Policy, 43, 246–253. 

Valman, M., 2013. Institutional stability and change in the Baltic Sea: 30 years of issues, 

crises and solutions. Marine Policy, 38, 54–64. 

Waylen, K., Young, J., 2014. Expectations and experiences of diverse forms of knowledge use: 

the case of the UK National Ecosystem Assessment. Environment and Planning C: 

Government and Policy, 32(2), 229–246. 

Wilkinson, C., Saarne, T., Peterson, G.D., Colding, J., 2013. Strategic spatial planning and the 

ecosystem services concept-an historical exploration. Ecology and Society, 18(1), 37. 

Williamson, O.E., 2000. The new institutional economics: taking stock, looking ahead. Journal 

of economic literature, 38(3), 595–613. 

Wu, X.L., Sun, J.H. Changes of the “Tiao-Kuai relations”: Issues, Dilemma and Way. Journal 

of Inner Mongolia Agricultural University (Social Science Edition), 13(59), 264–266. 

Wu, X.Q., Gao, M., Wang, D., Wang, Y., Lu, Q.S., Zhang, Z.D., 2012. Framework and 

practice of integrated coastal zone management in Shandong Province, China. Ocean & 

Coastal Management, 69, 58–67. 

Zhao, S.J., Jiao, N.Z., Shen, Z.L., Wu, Y.L., 2005. Causes and consequences of changes in 

nutrient structure in the Jiaozhou Bay. Journal of Integrative Plant Biology, 47(4), 396–410.

2 



 

58 
 



 
 

59 
 

 

— CHAPTER 3 — 
 

 
How coastal strategic planning 

reflects interrelationships between 
ecosystem services:  

A four-step methodb 

 

                                                             
b This chapter has been published as:  
Li, R., Woltjer, J., van den Brink, M., & Li, Y. (2016). How coastal strategic planning reflects 
interrelationships between ecosystem services: A four-step method. Marine Policy, 70, 114-127. 
http://dx.doi.org/10.1016/j.marpol.2016.04.048 



 
 

60 
 

                                             

 CHAPTER 3  

 

 

 

 

xplicit and integrated inclusion of ecosystem services (ESs) and their 

interrelationships can improve the quality of strategic plans and 

decision-making processes. However, there is little systematic analysis of how ES 

interrelationships are framed in policy language, particularly in coastal planning 

discourse. The objective of this chapter is therefore to present a four-step method, 

based on content analysis, to assess ES interrelationships in coastal strategic planning 

documents. The method consists of: 1) selecting strategic plans; 2) identifying ESs; 3) 

identifying drivers, ESs and their effects; and 4) constructing relational diagrams. The 

four-step method is applied to a case of Jiaozhou Bay in China, demonstrating its 

capacity of identifying which drivers and ES trade-offs and synergies are formulated 

in coastal strategic plans. The method is helpful to identify overlooked ES 

interrelationships, inform temporal and spatial issues, and assess the continuity of 

plans' attention to interrelationships. The main methodological contributions are 

discussed by emphasizing its broad scope of drivers and ESs and an explicit 

distinction among the cause of relationships. The developed method also has the 

potential of cross-fertilizing other kinds of approaches and facilitating practical 

planning processes. 

Keywords:  

Coastal strategic planning; Ecosystem services; Interrelationships; Drivers; Analytical 

method
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3.1 Introduction 

Coastal areas are difficult to manage because they involve dynamic natural systems that are 

increasingly under pressure from expanding socio-economic systems (Turner, 2000). One 

central challenge for coastal management and planning is to develop innovative approaches 

for managing diverse uses of ecosystems through a range of activities (Lester et al., 2010). To 

meet this challenge, an ecosystem services (ESs) approach has been increasingly adopted in 

ecosystem-based coastal management, marine spatial planning and strategic environmental 

assessment (e.g., Böhnke-Henrichs et al., 2013; Partidario & Gomes, 2013). The concept of 

ESs helps us assess how these services benefit humanity and how human actions generally 

impact ecosystems and the delivered ESs (Carpenter et al., 2009; MA, 2005). The Millennium 

Ecosystem Assessment (2005) developed four broadly employed ES categories to help 

understand the above question: provisioning, regulating, cultural, and supporting services.  

A key difficulty in integrating these services into natural resource management and planning is 

their complex and dynamic interrelationships in terms of trade-offs and synergies. Trade-offs 

arise when the attempt to optimize a single service leads to reductions or losses of other 

services (Holling & Meffe, 1996). A typical example would be a situation where offshore wind 

farm development enhances energy production but simultaneously has negative impacts on 

biodiversity (Busch et al., 2011). ES synergies often arise when multiple services are enhanced 

simultaneously (Raudsepp-Hearne et al., 2010). For instance, marine protection areas maintain 

habitats while also producing important a nursery function for certain fish (Shen et al., 2011). 

These interrelationships usually emerge when several services respond to a driver modified by 

human management or due to the interplay between ESs (Bennett et al., 2009). It has been 

argued that more clarity on these interrelationships may reduce the risk of negative trade-offs 

and enhance potential win-win scenarios (Bennett et al., 2009; Kelble et al., 2013; Lester et al., 

2013).  

The consideration of ESs and their interrelationships in policy documents has been 

increasingly studied in environmental and planning literature (Hansen et al., 2015; Sitas et al., 

2014; Turnpenny et al., 2014). In particular strategic plans are concerned with coordinating 

diverse preferences and spatial uses of ESs within certain ecological and physical constraints. 

Scholars have argued that strategic plans function as political documents that are important in 

framing human-nature relationships and addressing anthropocentric pressures and ES 

dynamics (Hansen et al., 2015; Wilkinson et al., 2013). Previous studies have shown that there 

are trade-offs and synergies mentioned in strategic plans, which are usually in relation to, for 

instance, competing/multiple spatial uses, nature conservation, and environmental pollution 

(Piwowarczyk et al., 2013; Wilkinson et al., 2013). Strategic plans can restrict a certain ES and 

in this way potentially eliminate conflicts (e.g. restrict tourism and leisure to protect 

tranquility and biodiversity; Piwowarczyk et al., 2013), or refer to indirect and multiple effects 
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of preserving a kind of ESs. For instance, some plans have shown a favor of protecting water 

supply and later recognized additional services such as recreation and climate regulation 

(Wilkinson et al., 2013). 

The literature confirms that activities, impacts, trade-offs and synergies are key elements 

represented in many policy documents including strategic plans (e.g. Potts et al., 2014; 

Turnpenny et al., 2014; Wilkinson et al., 2013). It has also been found that a clarification of 

the integration of ES interrelationships may improve the quality of strategic plans and 

decision-making processes (Piwowarczyk et al., 2013; Sitas et al., 2014). However, the 

multiple ES-interrelations and ES trade-offs are often considered implicitly while making 

decisions on planning and management (Lester et al., 2013). This is particularly true for 

coastal strategic planning, especially when both land and sea uses that cause off-site and 

long-term effects make ES interrelationships uncertain and complex (Halpern et al., 2008; 

Rodríguez et al., 2006). To improve the ability of coastal strategic planning to be more 

sustainable and adaptive, a structured method is needed to clarify the integration of ES 

interrelationships in strategic planning documents. 

Current approaches for measuring ES trade-offs and/or synergies can be broadly grouped into 

four main approaches: mapping (e.g. Costanza et al., 1998; Crossman et al., 2013; 

Martínez-Harms & Balvanera, 2012), modeling (e.g. Chisholm, 2010; Swallow et al., 2009), 

social-survey analysis (e.g. Hauck et al., 2013; Potts et al., 2014), and content analysis (e.g. 

Piwowarczyk et al., 2013; Wilkinson et al., 2013). In addition, a large number of recent studies 

have used hybrid methods of mapping and modeling (e.g. InVEST and ARIES; Nelson et al., 

2009; Villa et al., 2009), or mapping and social-survey analysis (e.g. SolVES; Sherrouse et al., 

2011). Such approaches have also been employed in the field of coastal and marine 

management to ascertain the influence of diverse activities on key ESs (e.g. Brown et al., 2001; 

Busch et al., 2011; Martinet & Blanchard, 2009). 

Among those approaches, content analysis could be an important starting point for evaluating 

the quality of strategic plans concerning ES thinking (Wilkinson et al., 2013), as it can reveal 

in a transparent manner which ES and their interrelationships have been included. Moreover, 

content analysis may enable further discussion on the continuity of attention to ES 

interrelationships within and between strategic plans. The analysis may also lead to a 

discussion on links between awareness as presented in plans and operational processes 

(Hansen et al., 2015). Previous content analysis approaches are mainly used for identifying 

ESs themselves in policy documents. There is little systematic and aggregative analysis of 

how ES interrelationships are framed in policy language, particularly in coastal planning 

discourse.  

The objective of this chapter is therefore to present a four-step method, based on content 

analysis, to assess ES interrelationships in coastal strategic planning documents. In this way, 
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this chapter aims to clarify ES interrelationships formulated in policy language, and it aims to 

provide insights into complex aspects of the coastal environment. Such clarification may 

enable strategic planning to be more adaptive and sustainable in coastal areas. The following 

section will explain the four-step method that we have formulated. Next, Jiaozhou Bay in 

China is used as a case to show the application of the method in practice. Then we will reflect 

on our method from an empirical perspective and a methodological perspective. 

3.2 A four-step method to analyze ES interrelationships 

Step 1: Selecting coastal strategic planning documents  

In the literature, other authors typically start a content analysis of strategic planning 

documents with a demarcation of the research scope (Hansen et al., 2015; Sitas et al., 2014).  

So which coastal strategic plans are taken as the focus of research, for which period and why? 

In this context, previous studies have noted that a content analysis of coastal strategic planning 

documents is conditioned by the fact that diverse sorts of plans often have been developed 

within different government agencies (Piwowarczyk et al., 2013). Scholars have also noted 

that the various involved government agencies usually have different foci of interest and a 

restricted concern of ESs (Lester et al., 2013). In addition, previous studies suggest that in 

particular strategic plans that have an overarching view concerning ESs, and that therefore 

have a broad influence on more specific spatial plans, are helpful to analyze the discursive 

representation of ESs (Hansen et al., 2015). Finally, previous studies usually focus on a certain 

progressive period, within which ES-related thinking has appeared in policy discourse; 

strategic plans that have been formulated within such a period are likely to embed ESs, 

trade-offs and synergies (Turnpenny et al., 2014). To summarize, for this initial step of 

demarcating the research scope, it is important to select documents based on the following 

criteria: (1) documents that have been developed within different key sectors, including urban 

planning, economic, environmental, and water sectors; (2) documents that have an overarching 

and influential view on the allocation of ESs (e.g. guide other sub-plans, or related policies 

refer to these documents often); (3) documents that make efforts to involve innovative 

thinking and arrangements for ES governance (e.g. promote innovative instruments such as 

payment for ESs). 

Step 2: Identifying ESs  

Step 1 serves to formulate a database of relevant coastal strategic planning documents. Before 

being able to analyze interrelationships among ESs, the identification of which ESs are 

actually mentioned in the selected plans is an essential foundation (Hauck et al., 2013). It has 

been argued that a poor identification of ESs often results in insufficient discussion for 

uncovering trade-offs and realizing synergies (Hauck et al., 2013; Piwowarczyk et al., 2013). 

Against this background, content analysis accompanied by text interpretation is generally seen 

as a useful method to identify ESs (Hansen et al., 2015; Wilkinson et al., 2013). To better 
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understand the inclusion of ES interrelationships, the second step therefore aims at identifying 

coastal ESs themselves by employing content analysis accompanied by text interpretation. 

According to Wilkinson et al. (2013), to enable coding consistency across different plans, it is 

important to design a coding system. This chapter uses the coding system that was developed 

based on the four standard classification system put forward in the Millennium Ecosystem 

Assessment (MA, 2005). Considering the particular ESs produced by coastal and marine 

ecosystems, the coding system has been specified and complemented with a range of concepts 

and examples from other research (see Table 2.2 and Appendix D.1). There are several reasons 

for choosing the MA classification. First, the four categories play a fundamental role because 

other modified classification schemes have widely employed them as a foundation (e.g. Atkins 

et al., 2011; Haines-Young & Potschin, 2010). Second, in order to qualitatively identify how 

activities and ES interrelationships may be portrayed in strategic planning, scholars generally 

hold the view that it is appropriate to adopt the MA typology which has been used as a basis 

for prompting the discussion of social preference and values towards the environment (Bryan 

et al., 2010). This classification would thus serve our research goals better than others, which 

aim at valuing ESs (Atkins et al., 2011; Haines-Young & Potschin, 2010), uncovering the 

processes of delivering benefits (De Groot et al., 2002; Wallace, 2007), analyzing spatial 

characteristics (Costanza, 2008), or distinguishing between ES excludability and rivalness 

(Fisher et al., 2009).  

A third reason to adopt the MA classification concerns the supporting services. Current studies 

of valuation usually exclude supporting services or subsume them in the group of regulating 

services to avoid double counting of ES values (Hein et al., 2006; Turner et al., 2003). 

However, in our case, double counting of supporting services should not be an issue since no 

valuation will be made in the method. Recent research (Hauck et al., 2013; Ring et al., 2010) 

has suggested that it is important to consider supporting services and their institutional 

environment, as some supporting services (e.g. habitat protection, biodiversity and resilience 

maintenance) have become inherent to political discourses across the world. Fourth and finally, 

to gain a broad view of how coastal and marine resources are used and affected by human 

activities through strategic planning, some traditional abiotic services (regardless of ecological 

production processes) are considered to be important and inclusive. As the provisioning group 

under the MA classification shows flexible space for inclusion, space for navigation, industrial 

development and infrastructure, and offshore wind have been added to this group and in this 

way also enrich the MA classification, following, for example, Atkins et al. (2011).  

Subsequently, each selected coastal plan can be examined sentence by sentence in order to 

identify the coastal ESs listed in the coding system. If a phrase or a sentence is referred to in a 

way that links it to the meaning of an ES concept or that contains any example stated in the 

coding system, it should be marked. For example, if a plan prescribes the encouragement of 
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overseas fishery or the establishment of an offshore fishing base, this should lead to a code 

‘fishery and seafood’ under the category of provisioning services. To easily code and 

aggregate terms and phrases in documents, computer-aided tools for qualitative data analysis 

such as NVivo software and Atlas.ti software can be used (Weitzman & Miles, 1995). In any 

case, it is important to note and summarize references/codes to ESs from the documents. This 

identification is helpful to “explore word usage or discover the range of meanings that a word 

can have in normal use” (Hsieh & Shannon, 2005). The occurrence counting of ESs could be 

conducted to understand the different extents of ES emphases. However, the objective of this 

step is not quantifying ESs, but contextualizing ES codes to analyze their trade-offs and 

synergies. 

Step 3: Identifying drivers, ESs and their effects 

The third step is aimed at answering the ‘how’ question, that is, identifying activities that act 

as drivers, affect ESs and their links. This step typically focuses on coding texts on a more 

aggregated level and creating themes to link and describe the underlying meanings 

(Graneheim & Lundman, 2004). Screening and coding should thus focus on different types of 

activities (i.e. key drivers) that refer to the ESs as identified in Step 2. Direct and indirect 

effects between a type of activity and ESs can be coded and grouped into a theme, which can 

then be named as one type of interrelationship.  

To better identify the effects and properly manage trade-offs and synergies, various scholars 

have argued that it is critical to understand the cause of the relationships, that is, the 

cause-effect mechanisms (Bennett et al., 2009; Gari et al., 2015; Nelson et al., 2009). The 

aggregation of the interrelationships should rely on a clear cause-effect mechanism. In this 

context, the typology promoted by Bennett et al. (2009) makes the following distinction: (1) 

“effects of drivers on multiple ESs”; (2) “interactions among ESs”. These mechanisms cover a 

variable relationship which goes beyond a linear relationship between ecosystem structure (e.g. 

land cover) and ESs. The typology of Bennett et al. (2009) has become widely accepted in the 

literature, and offers a useful way to further substantiate Step 3. Specifically, the typology 

indicates that the direction of the effect is either from drivers to ESs or from ES to ES, that is, 

bidirectional or unidirectional. This may be interpreted through the certain texts. Generally, 

words such as “cancel,” “forbidden,” “limit,” “control,” “reduce”, or “avoid” can be 

considered as negative effects. Narratives that include words such as “enhance,” “stimulate,” 

“provide,” “explore,” “preserve,” “restore,” “create,” “improve,” “benefit”, and “guarantee” 

indicate typical positive effects. For instance, if a plan prescribes that measures for restoring 

natural properties of aquiculture ponds should be taken to guarantee sea water quality, this will 

lead to a negative effect of the measures on the provisioning service of seafood. Meanwhile, 

the reduction of seafood from aquiculture may be interpreted as a positive influence on the 

service of water purification. 
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However, when carrying out a content analysis it is first of all important to keep in mind that 

this involves normative judgments on whether a word is interpreted as indicating positive 

effects or negative effects on ESs. It is impossible and undesirable for a content analysis not to 

involve subjectivity based on the researcher’s own knowledge and view. The key point here is 

that “the researcher must ‘let the text talk’ and not impute meaning that is not there” 

(Graneheim & Lundman, 2004). For instance, in the case of creating industrial areas in a 

spatial plan, “create” directly means a promotion of using the provisioning service of spatial 

resource for industrial production. “Create” here may also be perceived as negative impacts on 

supporting and regulating services. If the texts did not mention the impacts on other services, 

however, the latter negative judgement should be avoided. A second key point to keep in mind 

is that the importance of coding the relationships between drivers and ESs lies not in 

quantitative results (e.g. the number of times the relationships appear). Rather, the 

aggregated-level coding process focuses on specific concepts of services, words and terms 

regarding impacts and sentence constructions. The aim here is to represent the latent content 

concerning drivers and ES interrelationships, which can be seen as the “relationship aspects” 

of codes in content analysis (Graneheim & Lundman, 2004). Therefore it is more appropriate 

to show the conceptual and aggregated relationships in a qualitative manner.  

Step 4: Constructing relational diagrams 

Although previous studies employed diverse quantitative and qualitative methods to analyze 

cause-effect mechanisms, the majority of these studies proved that it is useful to present the 

results of the interrelationships in various graphical ways (e.g. King et al., 2015; Martín-López 

et al., 2014; Nelson et al., 2009). It has been argued that visualization can offer a structured 

and straightforward approach to diverse actors for understanding ES interactions, 

communicating conflicting interests and discussing solutions (King et al., 2015; 

Raudsepp-Hearne et al., 2010). Therefore, the fourth step is aimed at depicting the identified 

interrelationships from Step 3 in a graphical way.  

While the mechanisms of Bennett et al. serve as guidance for Step 3, Step 4 aims to establish 

relational diagrams following the way in which Bennet et al. (2009) proposed to structure 

driver-ESs and ES-ES mechanisms. These relational diagrams use symbols to indicate drivers, 

effects, and services (Bennett et al., 2009). Figure 3.1 shows some examples of relational 

diagrams, consisting of basic symbols to structure ES relationships. In each relational diagram, 

a topmost rectangle can be used to show the driver affecting ESs and the rectangles below are 

ESs; the solid arrow can indicate a positive influence, while the dotted arrow can indicate a 

negative effect; arrows may illustrate the directions of effects. Interrelationships can be further 

classified in terms of the attributes of a driver (the horizontal axis) and the degree of ES 

interactions (the vertical axis). The set of coordinates formulated by Bennett et al. (2009) is 

useful to show the attributes of drivers and interconnections. Specifically, drivers can be 
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categorized into two groups (see Figure 3.1): a shared driver that directly affects multiple ESs; 

and an independent driver, which has direct impact on one service and indirect impacts on 

other services. The judgment of the degree of interactions is general, namely the more ESs 

involved, the more and stronger the interactions will be. 

To better understand trade-offs and synergies among a range of identified interrelationship 

themes, relational diagrams can be demonstrated in two groups. A trade-off group can consist 

of diagrams about managing services that may co-vary negatively (more of one means less of 

another; Ring et al., 2010), while a synergy group can involve co-varying positively (more of 

one means more of another; Ring et al., 2010) as a result of certain activities.  

Driver

ES A ES B 

Driver

ES A ES B
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Figure 3.1 Diagram examples with essential elements to show ES relationships in Step 4 

3.3 The application of the four-step method to Jiaozhou Bay  

The four-step method was applied to the case of Jiaozhou Bay in China to assess its related 

coastal strategic plans. Jiaozhou Bay is located on the southern coast of Shandong Peninsula in 

East China (see Figure 2.1). The case is well-known for the diverse ESs for regional 

development and the severe conflicts of natural resources caused by intensive and long-term 

anthropogenic pressures (Ge & Zhang, 2011; Zhao et al., 2005). There are various policy 

documents and scientific reports available for a better understanding of how ES 

interrelationships are presented in coastal strategic plans.  

3.3.1 Selecting strategic plans  

The first step was undertaken by focusing on coastal strategic plans that were formulated 

3 
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during the period 2008 – 2013, which is known to be a progressive period in which ecological 

issues and initiatives have been increasingly emphasized in the Jiaozhou Bay area. Attention 

was also paid to government agencies that have developed influential plans regarding ESs, 

such as the Urban Planning Bureau, the Development and Reform Commission, and the 

Municipal Government. Finally, four strategic plans for Jiaozhou Bay were chosen and 

collected from different official websites and responsible authorities. The “Conservation and 

Development around Jiaozhou Bay” Strategy of Qingdao (Plan 1) in 2008 was the first of 

these plans to promote the concept of integrating ecological protection with industrial 

development for Qingdao City. It was an important urban space development strategy that 

enabled Qingdao to be part of The Development Plan of Shandong Peninsula Blue Economic 

Zone (Plan 2). This plan is the first national sustainable development strategy with a marine 

economy theme that highlights optimizing both seascape and landscape, producing modern 

marine industrial systems and enhancing marine ecological civilization. Two statutory urban 

strategic plans – The Twelfth Five-Year National Economic and Social Development Plans of 

Qingdao (Plan 3) and The Overall Urban Plan of Qingdao (2011-2020) (Plan 4) – also reflect 

the role of coastal and marine resources in Jiaozhou Bay in improving citizens’ well-being and 

the urban economy.  

3.3.2 Identifying ESs  

Subsequently, following the process described in Step 2, the four strategic plans were analyzed. 

In total, 356 pages were screened by employing Atlas.ti software. According to the coding 

system, a range of well-established coastal ESs could be identified. Explicit and implicit 

terms/references concerning coastal ESs could be recorded and summarized (see for more 

information about this step also in Chapter 2). This second step thus provided information 

about different extents of ES inclusion in the four strategic planning documents (i.e., Table 

2.4). Results show that provisioning services and cultural services were more widely discussed 

than regulating and supporting services. In this case, ESs that were most frequently discussed 

by all plans were the provision of coastal space for industrial development and the cultural 

service of cognitive values. This consistent ES focus may be due to an overarching influence 

from the high demands of coastal industries and the increasing research need for marine 

production and safety. By contrast, regulating services of seawater intrusion and algal blooms 

were only mentioned in one coastal strategic plan, which may indicate that different planning 

objectives and themes caused diverse ES focuses.  

3.3.3 Inclusion of drivers and ESs 

The third step is aimed at identifying drivers, relevant ESs and their relationships on a more 

aggregated level. For this purpose, various activities (i.e. drivers) were identified involving 

ESs that were considered to be managed. Subsequently, these codes were grouped into a theme 

in relation to the same activity. Each theme was named as a relational type. Consequently, 
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Table 3.1 demonstrates ten typical activities with related ESs, which can be aggregated as ten 

types of interrelationships. These ten types of interrelationships consist of four trade-off 

relationships and six synergy relationships. Examples of the document quotes with respect to 

each type of interrelationship are presented in the final column of Table 3.1. The key words 

(e.g. “create” and “limit”) that indicate positive or negative effects are underlined. The text 

passages in which these key words are embedded are helpful for identifying whether the 

relationship involves a driver-ES form or a ES-ES form. The “category” columns in Table 3.1 

show to which category each service involved belongs; this may facilitate a more general 

awareness about which categories of ESs have been actively involved in trade-offs and 

synergies.  

Results of the Jiaozhou Bay case show that the provisioning services were most often regarded 

to be under direct management, causing changes to other services. For instance, Plan 4 (Type 4) 

acknowledged that controlling the use of coastal spatial resource for construction projects 

could affect “marine hydrodynamic conditions and self-purification capacity” (Plan 4, p.29). 

Cultural, regulating, and supporting services more often appeared as positively co-varying 

services where synergies were concerned. Examples include tourism, marine culture, 

landscape, water purification, storm surge prevention, and maintenance of biodiversity and 

wetland (Table 3.1). The results also allow for an assessment of the continuity of attention to 

drivers, trade-offs and synergies within and between the coastal strategic plans under study. 

Specifically, the four plans all referred to three drivers and their effects on ESs (i.e. controlling 

reclamation, restoring natural shoreline, and building wetlands park/reserve). There are 

different focuses among the plans with regard to the mentioning of other drivers and related 

ESs. For example, regarding Type 10, only Plan 1 and Plan 3 dramatically highlighted the 

construction of new towns for stimulating multiple ESs.  

3 
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Table 3.1 Drivers and ESs of trade-offs and synergies included in strategic planning for Jiaozhou Bay 

 Driver Service A C

* 

Service 

B 

C

* 

Service 

C 

C

* 

Service 

D 

C

* 

Service 

E 

C

* 

Examples of document quotes* 

Trade-off  

1 Defining 

an island 

protection 

zone 

Economic 

development 

that changes 

topography and 

geomorphology 

P Biodiver

sity 

S       Plan 2, p.23: “designate island protected areas, in which 

any economic development that may change the island’s 

topography and geomorphology is forbidden for saving rare 

wild animals and marine species” ; “defining an island’s 

protected area can preserve natural conditions for 

biodiversity”  

2 Developme

nt of 

estuarial 

wetlands 

Modern 

manufacturing 

industry 

P Wetlands S       Plan 1, p.4: “when developing the estuarial wetlands of 

Yang river, local modern manufacturing industries should 

be controlled in terms of spatial allocation, giving priority 

to the preservation of wetlands in planning” 

Plan 4, p.26: “limit the scale of land use of industrial 

development in coastal cities and guide the establishment of 

ecological intervals (e.g. wetlands and rivers)” 

3 Natural 

shoreline 

restoration  

Intertidal/pond 

aquaculture 

P Coastal 

aesthetic 

sense 

and 

landscap

e 

C Water 

purificati

on 

R     Plan 1, p.9: “strengthen efforts to protect the coastline by 

stopping intertidal/pond aquaculture to restore its natural 

coastal condition” 

Plan 2, p.8: “restore natural shorelines and beautify 

artificial shorelines with a focus on Jiaozhou Bay, Shidao 

Bay, Weihai Bay, Zhifu Bay and Laizhou Bay in order to 

optimize their natural landscape” 

Plan 4, p.5: “increase efforts to protect coastline, actively 

promote the legislation of Jiaozhou Bay, stop pond 

aquaculture to restore natural coastal landscape and to 

improve the governance of pollution sources, guarantee no 

more water areas would be shrunk due to reclamation” 

Plan 4, p.28: “in the important coastal scenic tourist areas, 

intertidal aquaculture and pond aquaculture should be 

canceled to restore natural coastal landscape” 
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 Driver Service A C

* 

Service 

B 

C

* 

Service 

C 

C

* 

Service 

D 

C

* 

Service 

E 

C

* 

Examples of document quotes* 

Trade-off  

4 Shoreline 

division for 

reclamatio

n control, 

industrial 

developme

nt, 

petrochemi

cal zone 

control  

Land use for 

industry, 

agriculture, port 

development  

P Environ

mental 

capacity 

within 

the bay, 

self-purif

ication 

capacity 

R Landscap

e 

resource 

C    

 

 Plan 3, p.26:  

“divide a controlling line of reclamation in Jiaozhou Bay to 

ensure that the proportion of the natural coastline will not 

decrease; thereby avoiding any change of the seabed 

topography and the destruction of the natural landscape, as 

well as the reduction of environmental capacity caused by 

the change of shoreline shape” 

Plan 4, p.3: “the Huangdao heavy petrochemical area 

should be strictly restricted to the planning area, 

emphasizing environmental protection and pollution 

reduction to the bay”; “during the planning period, if there 

is a need for industrial expansion, any reclamation is not 

allowed in Jiaozhou Bay” 

Plan 4, p.29: “controlling the coastal development and 

construction projects around Jiaozhou Bay will limit the 

erosion of the bay area and water quality, thereby protecting 

the marine hydrodynamic conditions and self-purification 

capacity” 

Plan 4, p.28: “industrial and port businesses should not be 

allowed to occupy high-quality beaches and shoreline”  

Plan 4, p.5: “strictly control the urban land-use scale 

surrounding the central wetland reserve, creating conditions 

for the ecological restoration of natural wetlands’ 

functions” 
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 Driver Service A C

* 

Service 

B 

C

* 

Service 

C 

C

* 

Service 

D 

C

* 

Service 

E 

C

* 

Examples of document quotes* 

Synergy  

5 Special 

agriculture 

constructio

n 

Marine food 

supply 

P Leisure 

and 

tourism 

C       Plan 2, p.10:  

“developing high-efficiency agriculture in coastal areas 

within a leisure and tourism corridor to produce 

high-quality vegetables, fruit and crops”; “promoting 

certification for pollution-free agricultural products, green 

food and organic food and cultivating brand products 

through tourism to enhance agriculture”  

Plan 3, p.50: “actively expand the agricultural function 

through cooperative development of tourism, cultural 

science, experience participation, leisure and other 

characteristic industries” 

Plans 4, p.14: “accelerate the cultivation of modern 

agricultural industry system by emphasizing the research of 

high-quality species, as well as the establishment of 

aquaculture base and demonstration area of offshore marine 

pasture together with leisure, sightseeing and tourism 

agriculture” 

6 Upgrading 

port 

function 

Shipping P Port 

tourism 

C       Plan 1, p.4: “focus on creating a tourism industry that 

features a large industrial port in Tuandao, introducing 

cruise port and tourism industry, forming a new port 

economy pattern, and building port economic service area; 

meanwhile, stimulating the development of tourism, 

business and leisure industries and shaping the beautiful 

bay mouth skyline”  

Plan 1, p.5: “make the west coast form an industrial tourism 

that is characteristic of a large-scaled industrial port, 

targeting at the integration and upgrade of Jiaozhou Bay 

tourism resources” 
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 Driver Service A C

* 

Service 

B 

C

* 

Service 

C 

C

* 

Service 

D 

C

* 

Service 

E 

C

* 

Examples of document quotes* 

Synergy  

7 Excavating 

artificial 

river, 

restoring 

natural 

waterways 

Protection from 

flood and storm 

surge 

R Water 

purificati

on 

R Landscap

e of 

ecology 

island 

chain 

C     Plan 1, p.3: “excavate the artificial river and restore the 

natural waterways in Hongdao area for creating a chain of 

ecological islands in northern Jiaozhou Bay”; “enhancing 

the capabilities of urban areas to prevent damage from 

flooding, drainage and storm surges”; “increasing the 

environmental capacity for better water quality” 

8 Constructi

ng regional 

industrial 

cultural 

clusters  

Marine culture C Tourism C Technolo

gy 

C     Plan 3, p.85: “promote a deep integration of marine culture, 

history, economy, science, technology and tourism in terms 

of accelerating the construction of regional industrial 

cultural clusters”; “vigorously develop new cultural 

formats, enhance the level of creation industries, and enable 

the added value of marine cultural industry to achieve at 

least 10% of the city's total GDP” 

Plan 3, p.36: “establish a range of comprehensive regional 

clusters that feature modern fisheries, coastal tourism, port 

logistics, modern equipment manufacturing, island 

protection and sustainable utilization, science education...” 

9 Building 

wetlands 

park or 

wetlands 

reserve  

Habitat 

protection 

S Ecotouri

sm 

C Biodivers

ity 

S Urban 

air and 

water 

purifica

tion 

R Urban 

spatial 

landscap

e  

C Plan 1, p.3: “protect the tidal flat wetlands in Moshui River, 

Dagu River and Yang River though the establishment of 

wetlands park with a function of eco-tourism” 

Plan 2, p.22: “implement the protection and restoration of 

typical habitats such as tamarix forests, seagrass beds and 

coastal wetland... to strengthen the protection of marine 

biodiversity, critical marine ecological environment, and 

landscape…to maintain the coastal ecological functions” 

Plan 3, p.26: “accelerate the development of urban wetlands 

parks to improve waterfowl habitat restoration and 

biodiversity conservation to increase its capacity of 

environmental regulation”; “make full use of the landscape 

value and cultural attributes of wetlands to enrich residents' 

leisure activities” 
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 Driver Service A C

* 

Service 

B 

C

* 

Service 

C 

C

* 

Service 

D 

C

* 

Service 

E 

C

* 

Examples of document quotes* 

Synergy  

1

0 

New town 

constructio

n 

House P Tourism C Wetlands S Busines

s 

P Scientifi

c 

research, 

history,  

culture 

C Plan 1, p.5:  

“to achieve functional complementarity and mutual 

development, the new urban areas of Shaohai in Jiaozhou 

City should be in accordance with multi-functional 

requirements: aggregating the construction of wetlands 

ecology, shoreline leisure, high-grade residential area, 

tourism, history, culture and business in one urban 

waterfront area; using ecological corridors as a skeleton 

(e.g. water system, greenspace and roads); taking the large 

water body of the city as a core” 

Plan 1, p.6: “the new town of Hongdao would rely on its 

good ecological environment and landscape resources to 

develop functions of exhibition business, residential leisure, 

tourism and commerce, marine scientific research, aiming 

at becoming an important international exhibition center 

and an administrative and cultural center” 

Plan 3, p. 18: “gradually integrate the new town 

construction of Shaohai with the development of the new 

industrial district in Jiaozhou Bay”; “cooperatively speed 

up the construction of residential landscape, tourism, urban 

commercial area, ecological wetlands and other functional 

areas to create a modern service industry and a high-end 

manufacturing industry for the new town” 

C*: Category: P-provisioning service, R-regulating service, S-supporting service, C-cultural service 

Examples of document quotes*: the words that can indicate positive/negative impacts in terms of drivers-ES and ES-ES are underlined  
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3.3.4 Visualizing the ten relational types of drivers and ESs 

After the identification of drivers and ESs, the final step of framing diagrams was conducted. 

First, each type of interrelationship listed in Table 3.1 was structured by using the symbols of 

rectangle, dotted arrow and solid arrow (see for an explanation Step 3). Then ten small 

diagrams were formulated and grouped into two big diagrams by separating trade-offs from 

synergies (Figure 3.2 and Figure 3.3). For each group, small diagrams were illustrated 

according to the attribute of drivers and the degree of ES interactions.  

Define island 

protection zone

Economic development 

that changes topography 

and geomorphology

Biodiversity

Type 1

Forbidden

Avoid 

disturbance/damage

Favorable environment 

for evolution

Natural shoreline 

restoration

Intertidal/pond 

aquaculture

Coastal aesthetic 

sense and landscape

Type 3

Water purification

Cancel

Restore natural 

shoreline landscape

Reduce N, P 

pollutant 

Shared driver Independent driver 

Shoreline division to control 

reclamation industrial development 

or petrochemical zone 

Land use for 

industry, agriculture, 

port development 

Environmental capacity 

within the bay, self-

purification capacity

Type 4

Landscape 

resource

Control

Preserve natural 

shoreline length and 

shape, reduce pollution

Avoid occupation of high-quality 

beaches and landscape 

Estuarial wetlands 

development

Modern manufacturing 

industry
Wetlands

Type 2

Control

Reduce pollutant 

emissions or 

reclamation

Weak

Strong

ES 

interaction

Provide

 

Figure 3.2 Relational diagrams of ES trade-offs identified from the Jiaozhou Bay strategic 

plans (the topmost rectangle is the driver; the rectangles below are ESs; the solid arrow 

indicates a positive influence; the dotted arrow indicates a negative effect; arrows illustrate the 

directions of effects; the horizontal axis means the attributes of a driver; the vertical axis 

shows the degree of ES interactions) 
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Special agriculture 

construction

Marine food 

supply

 Agriculture 

leisure and 

tourism

Type 5

Required 

function

Upgrade port  

function

Shipping Port tourism

Type 6

Required 

function

Harbor landscape value

Excavate artificial 

river, restore natural 

waterways

Prevention of floods 

and storm surges
Water purification

Type 7

A chain of  

ecological island 

Construction of 

regional industrial 

cultural clusters 

Marine culture Tourism

Type 8

Technology

New town 

construction

Housing Tourism

Type 10

Marine scientific 

research

Marine history 

and culture
Business

Build wetlands 

park/reserve 

Habitat 

protection
Eco-tourism

Type 9

Biodiversity

Value of 

landscapeUrban spatial 

landscape 

Urban air and 

water purification

Financial support

Shared driver Shared driver 

Weak

Strong

ES 

interaction

Wetlands

Food

Financial support

Required 

function
Required 

function

Required 

function

Required 

function

Required 

function

Required 

functionReserve 
Provide

CreateEnvironment

al capacity

Regulating 

capacity

Regulating 

capacity

Provide

habitat

Figure 3.3 Relational diagrams of ES synergies identified from the Jiaozhou Bay strategic 

plans (the topmost rectangle is the driver; the rectangles below are ESs; the solid arrow 

indicates a positive influence; the dotted arrow indicates a negative effect; arrows illustrate the 

directions of effects; the horizontal axis means the attributes of a driver; the vertical axis 

shows the degree of ES interactions) 

As a result, the graphical presentation facilitates an easy way to identify the emphasized 

drivers and their direct and indirect effects, particularly with regard to the regulating and 

supporting services. It is now possible to identify which key and potential links may have been 

overlooked. For instance, in Type 1, defining an island protection area could maintain the 

habitat function for the increase of biodiversity (supporting service), while the habitat/nursery 

function of the reserve also provides a spillover effect that is important for commercial fishery 

(provisioning service) (Grafton & Kompas, 2005; Shen et al., 2011). However, the indirect 

influence on fishery provision was not mentioned in any of the analyzed plans. For other types, 

interrelationships pertaining to some regulating services, e.g. carbon storage, algal blooms 

prevention, and erosion control were also generally underappreciated.  

In addition, the diagrams show that the selected strategic plans put little emphasis on temporal 

and spatial issues that were crucial for ES interrelationships. Regarding the spatial aspect, one 

example is the wetlands park (Type 9), which could be influenced by pollution from the upper 
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reaches outside administrative boundaries – its management plan was restricted to the local 

scale rather than a cross-border view. The frequency of activities relative to ecosystems’ 

temporal dynamics is also critical for a better understanding of how a particular activity 

influences ES changes (Halpern et al., 2008). However, only the management of reclamation 

restriction in the bay (Type 4) indicated an awareness of the need to control long-term severe 

cumulative impacts. There was no other mention of such awareness in the plans. 

3.4 Discussion 

3.4.1 Empirical reflection 

The case study results demonstrate how the four-step method presented in this chapter could 

be useful in identifying a range of drivers and ES interrelationships implicitly considered by 

planners and policy-makers.  

The four-step method that has been developed uncovers that different attention is being paid to 

the four categories of ESs when talking about trade-offs and synergies. Trade-offs are 

frequently linked to provisioning services, while synergies often involve other categories of 

services (see Section 3.3.3). To put this understanding in a further international context, Table 

3.2 illustrates a range of international case studies on ES interrelationships using different 

approaches. These cases confirm that trade-off decisions, as perceived by decision-makers, 

experts, researchers and communities, show a general preference for provisioning services. 

One reason could be that provisioning services are utilized in regard of exclusive types of 

spatial use (i.e. landscape or seascape), and another reason is that they are highly tangible and 

always directly identified (Carpenter et al., 2006; Hauck et al., 2013; Rodríguez et al., 2006). 

Diverse approaches reveal that regulating and supporting services are more likely to shape 

synergistic links in various study areas (Table 3.2), because they work as functional services 

and profoundly influence ecosystem resilience (Bennett et al., 2009; MA, 2005). Overall, the 

application of the four-step method to the empirical case of Jiaozhou Bay shows that the 

findings (Table 3.1) accord with these general assumptions and reported findings. 

 

3 
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Table 3.2 Common ES trade-offs and synergies of different types of ecosystems and methods 

Source Type of 

ecosystems 

Study areas Drivers  Trade-offs (vs.) Synergies (&) Methodolo

gy 

Piwowarczy

k et al., 

2013 a 

Coastal  Polish coastal 

municipalities 

No specific (P-C) ports and fishery vs. beaches 

recreation  

(S-C) biodiversity vs. leisure  

(C-C) tourism vs. landscape  

 Content 

analysis 

Wilkinson et 

al., 2013 a 

Urban  Melbourne and 

Stockholm 

Land use change (P-R) timber production vs. 

freshwater supply  

(P-C) agriculture and 

forestry production & 

recreational services  

Content 

analysis 

Salzman et 

al., 2001 a  

Watershed USA Water 

management 

(P-S, P-R) agricultural food vs. soil 

erosion, flood protection and 

protection of species  

(R-R) watershed 

preservation & flood control  

 

Hauck et al., 

2013 b 

Agriculture

, forestry, 

water 

Finland, 

Germany, 

Poland 

No specific (P-S, P-R) industrial forestry vs. 

biodiversity, erosion, natural flood 

protection, purification of 

groundwater and natural carbon 

sinks  

(S-P, C-P) biodiversity and 

tourism & organic 

agriculture 

(R-R, R-S) flood protection 

& water purification, erosion 

prevention, climate 

regulation and biodiversity  

Survey, 

interview, 

focus 

group 

discussion  

Holt et al., 

2011 b 

Estuary 

wetland 

UK No specific (P-C, P-R, P-S) fishing and farming 

vs. recreation, algae and 

biodiversity maintenance  

(C-C) aesthetic enjoyment & 

natural heritage  

Workshop, 

content 

analysis  

Busch et al., 

2011 c 

Coastal  Schleswig-Hol

stein, Germany 

Offshore wind 

farm 

construction 

(P-C, P-S) offshore wind vs. 

recreation and habitat  

(P-R, P-P, P-C) renewable 

energy production & climate 

regulation, fishery and 

marine culture  

Questionna

ire, 

researchers 

workshop 
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Source Type of 

ecosystems 

Study areas Drivers  Trade-offs (vs.) Synergies (&) Methodolo

gy 

Potts et al., 

2014 c 

Marine UK  Marine 

Protected Areas 

management 

 (S-C) species & cultural 

wellbeing and 

tourism/nature watching  

(S-S, S-R, S-P, S-C) habitats 

& supporting, regulating, 

provisioning and cultural 

services  

Expert 

workshop 

Martín-Lópe

z et al., 

2012 b 

Territorial Spain, the 

Iberian 

Peninsula 

No specific (P-R, P-C) provisioning vs. 

regulating and almost all cultural 

services  

 Questionna

ire, 

statistical 

analysis 

Butler et al., 

2013 

Floodplain Tully–Murray 

catchment, 

Australia 

No specific (P-R) food and fibre production vs. 

water quality  

(R-C) water quality & 

floodplain recreational and 

commercial fisheries  

Statistical 

analysis 

Raudsepp-H

earne et al., 

2010 

Pre-urban 

agricultural  

Quebec, 

Canada 

No specific (P-R, P-C) crop and pork 

production vs. both regulating and 

cultural services  

 ArcGIS, 

ES proxies  

Turner et 

al., 2014 

Territorial  Denmark No specific (P-C, P-R) crop production vs. 

sense of place, carbon storage, and 

wetland water purification  

(R-C) carbon storage & 

sense of place and nature 

appreciation  

(P-P) crop production & 

livestock production  

ArcGIS, 

ES proxies 

Eigenbrod 

et al., 2009 

Watershed Lake Victoria 

Basin, East 

Africa 

No specific (P-R) agricultural production vs. 

sediment control  

 Biophysica

l models 

and GIS 
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Source Type of 

ecosystems 

Study areas Drivers  Trade-offs (vs.) Synergies (&) Methodolo

gy 

Nelson et 

al., 2009 

Watershed Willamette 

Basin, Oregon 

Land use change (P-R, P-S) agricultural crop 

products, timber harvest, and rural–

residential housing vs. hydrological 

services, soil conservation, carbon 

sequestration, and biodiversity 

conservation  

(S-R, S-P, S-C) biodiversity 

conservation & other ES  

InVEST 

Gee, K 

Burkhar, 

2010 

Forrest  Jonkershoek 

Valley, South 

Africa 

Afforestation (P-R) timber production vs. water 

supply  

(R-P) carbon sequestration 

& timber production  

Ecological-

economic 

model 

Haase et al., 

2012 

Rural-urban Leipzig-Halle 

region, 

Germany 

Soil sealing; 

brownfield 

restoration 

(P-C) food supply vs. recreation 

potential 

(P-R) food supply vs. climate 

regulation 

(C-R) recreation vs. carbon storage  

(S-C) bird species diversity 

& recreation  

(P-R) food supply & carbon 

storage  

(S-R) biodiversity potential 

& carbon storage  

Biophysica

l models, 

mapping 

Van der 

Biest et al., 

2014 

Watershed Grote Nete 

Basin, Belgium 

No specific (P-R) food production vs. climate 

regulation  

(P-R) wood production vs. climate 

regulation  

 Model and 

mapping 

a ES trade-offs and synergies perceived by decision-makers and planners. 

b ES trade-offs and synergies perceived by stakeholders (e.g. fishers, NGOs, planners, sectoral workers and local communities). 

c ES trade-offs and synergies perceived by experts or researchers. 
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Results of the application also include the identification of overlooked links, temporal and 

spatial issues, and the continuity of plans’ attention to ESs (see Sections 3.3.3 and 3.3.4). 

These findings illustrate the added value of the four-step method in empirical studies 

compared to other methods. First, it is useful to expose which intangible links (particularly 

concerning regulating and supporting services) are not addressed in strategic planning 

discourse. It will remind policy-makers of the need to focus on intangible, vulnerable services, 

and indirect impacts. Second, by focusing on specific drivers and the scope of effects on ESs, 

it is possible to find that there is little emphasis in strategic plans on temporal and spatial 

issues. It will remind policy-makers of the uptake of temporal and spatial perspectives, which 

are crucial for managing ES interrelationships (Halpern et al., 2008; Rodríguez et al., 2006). 

Third, content analysis is capable of revealing whether strategic plans lack continuity of 

attention to ESs (Wilkinson et al., 2013). The findings of the Jiaozhou Bay case confirm that 

the four-step method has such capacity (Section 3.3.2) and brings the continuity assessment 

forward to drivers, trade-offs, and synergies (Section 3.3.3). Furthermore, a potential 

contribution of this four-step method is worth to mention here. Clarifying the 

interrelationships framed in plans could facilitate a comparison with implementation, finding 

which links have not been reformed into daily decision-making.  

Overall, the outcomes reported give planners and policy-makers insights into the importance 

and possible ways of assessing and managing ES interrelationships. However, it is also 

important to recognize that such clarification is not a simple task in practice. The integration 

of ES interrelationships in policies is considerably influenced by complex institutional 

contexts (e.g. fragmented governance structures and market-oriented preferences). There are 

challenges that strategic planning will face: for instance, how ES interrelationships can be 

comprehensively interpreted, when it is necessary to broadly balance different ESs, and how 

governance can maintain a grip on ES trade-offs and synergies. 

3.4.2 Methodological reflection 

The four-step method presented in this chapter mainly draws on content analysis and clear 

cause-effect mechanisms. Content analysis has helped to establish straightforward and detailed 

qualitative insights of a specific policy situation. Its advantage is to offer a contextual 

understanding of how ES thinking has been shaped and thereby enhancing decision-making on 

ES trade-offs and synergies through planning processes (Piwowarczyk et al., 2013; Wilkinson 

et al., 2013). Comparing with the other three existing groups of approaches (i.e. mapping, 

modeling, and social-survey analysis), a whole range of ESs can be taken into account through 

the coding system. This expanding perspective enables more comprehensive discussions on 

interrelationships than other single-issue ways. Although this method used a broad and 

perhaps partly inexplicit ES definition and classification promoted by the MA (2005) to create 
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the coding system, its flexibility leaves sufficient space for further detailed mechanism 

analysis and, more importantly, an understanding among multiple stakeholders about ES 

concepts and classifications. The typology promoted by Bennett et al. (2009) provides a more 

causal description of ES interrelationships than the modeling and mapping methods 

(Lautenbach et al., 2010). By adopting this typology, the method presented in this chapter 

provides a step towards an explicit distinction among the cause of relationships, namely, an 

expanding set of policy interventions (i.e. drivers) and interactions among services. 

The scope of the findings suggests that the four-step method and the other three groups of 

approaches could cross-fertilize each other. Apart from the contextual information and the 

broad scopes informed by the method presented, its qualitative understanding about the way of 

implicitly managing ES interrelationships is likely to enhance non-scientific audiences’ 

acceptance of ES quantification approaches (Kelble et al., 2013). In turn, the content analysis 

concerning ES mechanisms requires for spatial, biophysical, economic, and social-value data 

to enhance its explicitness and accountability. In particular, perspectives of stakeholders could 

be investigated through social methods to help with finding indirect interrelationships that 

have been ignored in plans. Therefore, links would be clearer between drivers and actors’ 

benefits from ES changes. It may provide a way of translating social values back into 

strategies or even abstract goals for ES governance, and ultimately creates space for solutions. 

The method formulated in this study could also facilitate planning processes. For instance, 

when planners define the goals and scope, the method may inform a balance in 

social-economic and ecological goals that affect drivers and related ESs. During the stage of 

designing strategies, the visualized causal description could make the proposal explicit and 

understandable for actors, reminding them overlooked links. In the stage of revision and 

approval, suggestions on managing key drivers and their indirect, cumulative impacts to 

reduce conflicts could be put forward based on this method. Finally, the method may also be 

helpful to assess whether the implementation processes produced outcomes that are 

synchronized with the consideration of interrelationships as presented in plans.  

The four-step method is only a preliminary step towards incorporating ES trade-offs and 

synergies into coastal strategic planning, and there are challenges facing implementation. First, 

different planning contexts determine which and to what extent diverse ESs can be 

acknowledged within a coastal area. Sometimes, the interpretation of policy documents is not 

straightforward, making it hard to code and quantify ESs. Second, given the guiding role 

played by strategic planning, only a few detailed ES interrelationships could be described. 

Third, a dominant activity (one with an intensive or frequent influence) co-exists with other 

activities that have relatively minor effects (Halpern et al., 2008). This fact adds complexity to 

ES interrelationships and the long-term cumulative impacts analysis. Thus, it is a real 
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challenge to identify and manage all possible drivers and the different extents of their impacts. 

Moreover, quantifying ESs across landscapes or seascapes and through time, and monitoring 

small changes in the interrelationships are also difficult (Bennett et al., 2009), but it would 

further refine the approach. 

3.5 Conclusion 

This chapter argued that a more explicit and integrated inclusion of trade-offs and synergies 

among ESs will make coastal strategic planning more adaptive and sustainable, and that a 

structured method to assess this inclusion is needed. A four-step method is formulated in this 

research that depends on content analysis with a focus of ES-interrelationship mechanisms. 

The application in a case study showed that the method is useful to identify which drivers and 

ES interrelationships may be formulated in policy language in coastal strategic plans. It can 

reveal critical information in agreement with other studies and add values with regard to 

identify overlooked interrelationships, temporal and spatial issues, and the continuity of plans’ 

attention. The four-step method distinguishes itself among other approaches by informing 

contextual information, identifying a wide scope of drivers and ESs and their consequences 

based on a more causal mechanism. It has potentials of cross-fertilizing other approaches. 

These efforts may broaden strategic planning discussions, make ES integration more explicit, 

and inform practical planning processes in different ways. Therefore, this four-step method is 

a worthwhile starting point to inform better understanding of how current coastal strategic 

plans may frame ES interrelationships. 
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CHAPTER 4  

 

 

 

 

here is an increasing need for a comprehensive institutional understanding 

pertaining to ecosystem services (ESs) in coastal and marine fields. This chapter 

develops a systematic framework to inform coastal and marine governance about the 

integration of ES thinking. First, as a theoretical basis, we analyze the generic rules 

that are part of the Institutional Analysis and Development (IAD) framework. Second, 

by an extensive literature review, we formulate a set of ES-specific rules and develop 

an evaluative framework for coastal and marine governance. Third, we examine this 

evaluative framework in a specific action situation, namely coastal strategic planning 

concerning Qingdao, China. Results from the literature review and the case study 

reveal that when designing ES-specific rules for coastal and marine governance, there 

are several socio-spatial and economic aspects that should be taken into account: (1) 

conceive of stakeholders as ES users, (2) capture the effect of ecological scaling, (3) 

understand ES interactions and clarify indirect impacts and causalities, (4) account for 

ES values, and (5) draw on economic choices for use rights to deal with ES issues. 

Key words: 

Rules; Institutional analysis; Evaluative framework; Ecosystem services; Coastal and 

marine governance
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4.1 Introduction 

Ecosystem services (ESs) are generally defined as the benefits people obtain from ecosystems 

(MA, 2005), along with variations of classification schemes and definitions for characterizing 

different ESs (e.g., Costanza et al., 1997; De Groot et al., 2010). Many associated approaches 

have been developed for evaluating ES values (Börger et al., 2014), modeling/mapping 

ecological stocks and flows (Maes et al., 2012), identifying ES interactions (Raudsepp-Hearne 

et al., 2010), and creating incentives of payments for ESs (Lau, 2013; Vatn, 2010). These 

concepts with the classifications and approaches help to explain human-nature relationships 

and to widely support policies for identifying, predicting, negotiating, and managing policy 

consequences, which substantially contribute to sustainable development (Ingram et al., 2012). 

To better integrate ESs in decision making, scholars have emphasized the role and importance 

of institutions. Adopting an institutional perspective for the analysis of ESs is helpful in 

understanding the structures behind the complex processes of coordination and cooperation in 

coastal and marine governance. For coastal and marine areas these processes typically include 

“bundles” of ESs (e.g., fisheries, algae energy, and tide power), resulting in trade-offs and 

synergies among stakeholders (Bennett et al., 2009; Raudsepp-Hearne et al., 2010). They also 

feature uncertainties regarding climate change and coastal degradation, resulting in a need for 

adaptive policy making and knowledge (Turner, 2000). Moreover, many coastal and marine ES 

issues are of a large scale, usually involving actors at multiple governance levels. A focus on 

the institutions that coordinate human actions and interactions helps to identify governance 

solutions based on the ES concept (Carpenter et al., 2009). 

In this context, it has often been argued that the integration of ESs into coastal and marine 

governance requires “the development of institutional arrangements that are flexible and 

responsive to local contexts and that are applicable at a variety of scales of management” 

(Raymond et al., 2013, p.544). Consequently, there has been an increasing interest in analyzing 

institutions for managing coastal ESs, often with a singular focus, such as fisheries, coral reefs, 

and wetlands (Bruckmeier & Höj Larsen, 2008; Namaalwa et al., 2013; Nursey-Bray & Rist, 

2009). These case studies demonstrate institutional innovations (e.g., co-management), 

providing experience towards fitting institutions to ecosystems. The second focus of the 

institutional analyses is on ES instruments aimed at improving the application of the 

instruments in practice (Börger et al., 2014; Lau, 2013). Finally, rather than focusing on a single 

issue, species, or instrument, scholars have studied institutional settings for spatial strategies 

used for ES governance, such as ecosystem-based management (EBM), marine spatial planning 

(MSP), marine protected areas (MPAs), and ocean zoning, to understand the full range of 

relationships among human activities and ESs (Carollo & Reed, 2010; Francour et al., 2001; 

Pomeroy & Douvere, 2008; Sanchirico et al., 2010). 
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To summarize, previous research suggests that coastal and marine governance is difficult 

because of ES dynamic interactions, various uncertainties, and cross-boundary issues. Scholars 

have struggled to determine what kind of institutional innovations may be needed, thereby 

either focusing on a single issue, species, or ES approach or on institutional arrangements for a 

certain spatial strategy. As a result, a more comprehensive institutional understanding 

pertaining to ESs in coastal and marine fields is still missing.  

The main purpose of this chapter is to develop an evaluative framework for coastal and marine 

governance to systematically understand how institutions could facilitate the integration of ESs. 

Rules are a key factor to structure policy situations of human action (Crawford & Ostrom, 1995). 

Rules provide guidance for addressing complex issues, such as access to different ESs at the 

same location, and benefit-sharing and cost-bearing mechanisms across boundaries. We take the 

Institutional Analysis and Development (IAD) framework developed by Ostrom (2011) as our 

theoretical starting point, as the IAD framework provides a comprehensive list of generic rules 

that structure policy actions under a broad and dynamic social-ecological context. We then 

report on an extensive literature review of previous research about coastal and marine 

governance of ESs. On the basis of this literature review, we formulate a set of ES-specific 

rules and develop an evaluative framework for coastal and marine governance. Subsequently, 

we apply the framework to the action situation of coastal strategic planning for Qingdao, a 

large city in China. We conclude this chapter by discussing several key socio-spatial and 

economic aspects that should be considered when designing ES-specific rules for coastal and 

marine governance. 

4.2 The IAD framework and the concept of rules 

The IAD framework proposed by Ostrom (2011) distinguishes itself by, among other things, “a 

systematic, theoretical focus on the impact of rules and norms on individual incentives in 

complex ecological-economic systems” (Rudd, 2004, p.110). The IAD framework provides a 

way to understand a broad context of actions and interactions. Compared to other institutional 

analysis approaches, an important strength of the IAD framework is structurally detailing the 

action situation relevant to policy actors, following a systematic set of rules (Ostrom, 2011). The 

framework attempts to include all of the possible rules that are typical for policies. The 

classification of the rules is according to the impact of the rules on different elements (e.g., 

actors, actions, and information) of an action situation (Figure 4.1).  



 

93 
 

ACTORS

POSITIONS

ACTIONS 

assigned to 

assigned to 

Linked to 
POTENTIAL 

OUTCOMES 

NET COSTS 

AND BENEFITS 

assigned to 

INFORMATION

ctors 

CONTROL

ctors about over 

Boundary 
rules 

Position 
rules 

Choice 
rules 

Information rules Aggregation  rules 

Pay- off 
rules 

Scope 
 rules 

 

Figure 4.1 Rules affecting the elements of an action situation (Ostrom, 2011) 

According to Ostrom (2011), rules are “shared understandings among those involved that refer 

to enforced prescriptions about what actions (or states of the world) are required, prohibited, or 

permitted” (p.17). The IAD framework highlights rules-in-use, which are the rules that are 

promulgated or otherwise established through the actual implementation of governance in 

action situations (McGinnis & Ostrom, 2012; Ménard, 2014). In that respect, rules-in-use 

directly affect the choices, behaviors, and attitudes of the actors and assist with the construction 

of an action situation. Therefore, these rules are essential to an institutional analysis. In our case, 

rules-in-use are important to comprehend the integration of ESs into coastal and marine 

governance.  

There are seven types of rules that can be distinguished and that can influence the elements of an 

action situation (Figure 4.1). Position rules establish a set of positions or roles, which are held 

by different types of participants in an action situation (McGinnis, 2011; Ostrom, 2011). 

Boundary rules specify how the actors are chosen to enter or leave these positions, thus 

influencing the number, attributes, and resources of the participants (Ostrom, 2010). Choice 

rules specify what actions assigned to an actor in a position are allowed, obliged, and prohibited. 

In this way, these rules directly determine responsibilities, rights, and freedom. Aggregation 

rules “determine how decisions are made in an action situation” (Polski & Ostrom, 1999, p. 

16-17). This type of rule specifies who will be involved in the choice and how much each actor’s 

decision could contribute to “the transformation function from actions to intermediate or final 

outcomes” (McGinnis, 2011, p.174). Scope rules specify “the potential outcomes that can be 

affected and, working backward, the actions linked to specific outcomes” (Ostrom, 2011, p. 20). 
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Thus, these rules delimit the factors (e.g., an actor’s understanding of authorized geographic 

domains) that may lead to specific outcomes of an action situation. Information rules specify 

what information is available to each position; these rules affect the channels of communication 

among the participants (Ostrom, 2010). Finally, payoff rules “affect the benefits and costs that 

will be assigned to particular combinations of actions and outcomes, and they establish the 

incentives and deterrents for action” (Ostrom, 2011, p. 20). 

4.3 ES-specific rules: an evaluative framework for coastal and marine governance 

Based on the list of rules developed by Ostrom (1999), an extensive literature review was 

conducted to gain a systematic overview of the specific rules required for integrating ES 

concepts into coastal and marine governance. For this purpose, we identified all of the journal 

publications dealing with coastal and marine governance of ESs in the electronic databases of 

Science Direct and Web of Science. We used the following key words in the title: “ecosystem 

services,” “ecosystem,” “coastal,” “marine,” “coast,” and “ocean.” We then refined the results 

by searching for topics related to “institution,” “management,” “planning,” and “governance.” 

We finally read abstracts and selected the papers that focused on applying and assessing 

ES-related concepts, frameworks, and approaches under the existing context of at least one 

coastal and marine social-ecological systems. The social-ecological systems ranged from one 

certain ecosystem (e.g., a fishery and a coral reef) to multiple ecosystems within a large-scale 

area (e.g., MSP areas and integrated coastal zones). The policy processes varied from local, 

regional, national, and international scales. Finally, we ended with a database of 97 

peer-reviewed articles published from 2000 to 2014. Table 4.1 provides the results from 

combining the general definitions of the rules in the IAD framework with the articles on 

coastal and marine governance.  



 

95 
 

Table 4.1 ES-specific rules-in-use for coastal and marine governance  

Rules Relevance for ESs Reference Examples 

Position Governments act as “regulators of competition” rather 

than “promoters of development.” 

Scientific groups act as supporters of ES knowledge. 

Non-governmental stakeholders are included mainly as 

ES users to maintain the sustainable provision of ESs. 

Evans & Klinger, 2008; 

Freestone et al., 2014; Maltby 

et al., 2013; Mow et al., 2007; 

Pittock et al., 2012 

Boundary Selection criteria consider the actors’ responsibilities and 

ecological and social knowledge, as well as the 

potentially affected users. 

Stakeholders are involved early and throughout the entire 

decision-making process. 

Biggs et al., 2012; Börger et al., 

2014; Halpern et al., 2012; Holt 

et al., 2011; Katsanevakis et al., 

2011 

Choice  ES use activities are specified through choice limitations 

per coastal and marine zone. 

Use-and-entry choices of ESs are specified by focusing 

on use rights.  

Day, 2002; Filatova, 2014; 

Katsanevakis et al., 2011; 

Sanchirico et al., 2010 

Aggregation Rules stimulate a mix of top-down and bottom-up 

decisions to capture local-level ES priorities and 

address higher-level conflicts. 

Authority is allocated based on the characteristics of an 

ecosystem and collective decision making. 

Bruckmeier & Höj Larsen, 

2008; Evans & Klinger, 2008; 

Valman, 2013 

Scope  Institutions match with ecological scales to determine 

ES allocation and efficient environmental outcomes. 

Interactions among ESs and interrelationships among 

relevant users are specified. 

Bennett et al., 2009; Ekstrom & 

Young, 2009; Hanna, 2008; 

Raudsepp-Hearne et al., 2010 

Information Information about ES conditions is incorporated in 

decision-making processes.  

Ecosystem demands and social-cultural values are 

clarified. 

Information is available on how people use and impact 

ESs, particularly regarding cumulative and indirect 

impacts. 

Information on where ESs occur is specified in spatial 

terms to make the decision-making process 

transparent. 

Bryan et al., 2010; Halpern et 

al., 2008; Lopes & Videira, 

2013; Potts et al.,  2014; 

Payoff Benefits and losses are understood from an 

economic-oriented perspective, which considers 

impacts and causalities. 

Bruckmeier & Höj Larsen, 

2008; Busch et al., 2011; Kay et 

al., 2003 
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Position Rules 

The position rules focus on which actors should be involved in the action situation and on 

establishing the positions or roles of the actors. Previous studies suggest that the governance of 

coastal and marine ESs should include relevant governments (and their agencies), scientific 

groups, and a range of non-governmental stakeholders (e.g., private institutions, coastal 

citizens, and non-governmental organizations [NGOs]). With respect to the positions of these 

three groups of actors, it is argued that the governments should be able to play the role of 

“regulators of competition” rather than “promoters of development” (Pittock et al., 2012). The 

traditional command-and-control position of governments is not flexible and effective enough 

to address the complexities concerning ESs. Therefore, the literature suggests that the 

governments should transfer their position to coordinating and facilitating social incentives 

through regulatory support. For instance, the governments could ensure strategic alliances of 

multi-layered objectives and create clear accountability to stimulate co-management and 

tradable markets for ESs (Maltby et al., 2013; Mansfield, 2006; Nielsen et al., 2004). To help 

the governments better perform this new role, scientific groups are generally seen in a 

collaborative role with the governments involved. Throughout the years, experts, advisory 

bodies, and technical agencies have actively participated as planning consultants, technical 

supporters, or ES knowledge accommodators; consequently, they strongly contribute to 

defining the monitoring scope of the ecosystems, assessing impacts, evaluating plans, and 

providing tools (Evans & Klinger, 2008; Maynard et al., 2011; Namaalwa et al., 2013). 

Finally, the previous studies on coastal and marine governance also emphasize, in particular, 

the role of non-governmental stakeholders as active actors for managing ESs. The literature 

points out, for instance, that marine industrial manufacturers, fishermen, and tourists often 

perform the role of ES users; whereas at the same time, they should also take the responsibility 

for guaranteeing a sustainable provision of ESs. Due to the multiple demands of interlinked 

ESs and associated conflicts among the ES users, it is necessary to coordinate the contribution 

of different interest groups (Mow et al., 2007). NGOs, in particular, usually become a 

successful cooperator to deal with the conflicts by promoting initiatives for new forms of ES 

governance, such as regional agreement making for sea use and regional committee building 

for securing marine protection measures (Freestone et al., 2014). It is also argued that 

non-governmental stakeholders should be active in bringing in diverse perspectives, 

preferences, feedback, and local knowledge, thereby contributing to the development of plans 

as evaluators (Hauck et al., 2013; Mow et al., 2007).  

Boundary Rules 

Boundary rules determine what criteria should be used to select participants and determine 

when the participants should enter or leave their positions. Previous studies first emphasize that 
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selection criteria should consider the responsibilities about who is involved in coastal and 

marine governance, on-the-ground ecological and social knowledge, and the intended 

audience for governance processes and results (Holt et al., 2011; Seppelt et al., 2012). Among 

these criteria, more attention has been paid to potentially affected actors, hereby expanding the 

scope of participation that used to focus only on direct users (Halpern et al., 2012; 

Haines-Young & Potschin, 2014). One reason for this trend is that people tend to realize the 

importance of the long-term benefits for well-being (e.g., habitat maintenance and climate 

regulation). Another reason is that the dynamic interactions among ESs often cause off-site 

effects on the stakeholders at different scales. Another lesson from previous research is that 

boundary rules should enable the stakeholders to be involved early and throughout the entire 

decision-making process, rather than only being consulted at the final stage (Börger et al., 2014; 

Hanna, 2008; Katsanevakis et al., 2011). Their engagement would facilitate solutions for 

conflicting goals, monitoring and accounting for ES flows, and detecting anthropogenic 

disturbances on the ecosystems (Biggs et al., 2012; Hauck et al., 2013; Mow et al., 2007; 

Pittock et al., 2012).  

Choice Rules  

The choice rules focus on allowing, obliging, and prohibiting specific actions regarding coastal 

and marine uses (i.e., what actions participants may, may not, and/or must take in governing 

ESs). The choice rules should specify certain actions by setting different choice limitations per 

coastal and marine zone. Specifically, the ecological conditions, use functions, and 

conservation objectives of each zone determine what activities are allowed (e.g., a nature 

reserve) or are prohibited (e.g., discharging pollution and reclamation) for each area (Day, 

2002). Such rules are helpful to avoid exclusiveness for certain ESs and to encourage 

multi-utilization (Katsanevakis et al., 2011; Sanchirico et al., 2010). Meanwhile, to better 

manage ES uses, previous research also presents that the choice rules should focus on use 

rights as a way to specify use-and-entry choices per zone. Examples are permits and 

economic-oriented choices per zone for use rights (Beaudoin & Pendleton, 2012; Katsanevakis 

et al., 2011). The choices for use rights are gradually required for linking with economic 

mechanisms (e.g., allowing a tradable market to sell and buy coastal developing rights for 

using vulnerable ESs) (Filatova, 2014). 

Aggregation Rules  

The aggregation rules specify how decisions are being made in the governance of coastal and 

marine ESs. The literature review shows that these rules should stimulate a mix of top-down 

and bottom-up decisions to capture local-level ES priorities and address higher-level conflicts 

(Evans & Klinger, 2008; Goldman-Benner et al., 2012). Typically, in most coastal and marine 

cases, the governments are decisive in the final approval of policies, plans, strategies, and 
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projects relevant for ESs. However, there is an increasing empowerment of the “weak” groups. 

Currently, the governments are more willing to provide decisive room (e.g., arrange fishery 

co-management and MPAs establishment) for local resource users and conservation interest 

groups as a way to enhance ES preservation and responses to higher-level plans (Bruckmeier & 

Höj Larsen, 2008; Kalikoski et al., 2002; Olsson et al., 2004a). Meanwhile, a certain degree of 

centralized decision making is still necessary to provide strategic views and comprehensive 

methods for local initiatives. In addition, to face cross-border and large-scale ES issues, the 

aggregation rules should allocate the authorities following the characteristics of an ecosystem 

(e.g., its scale). ES concept holds “the possibility of new collaborative decision making” 

(Pittock et al., 2012, p.118), such as the catchment management bodies in Australia (Maynard et 

al., 2011) and the Baltic Marine Environment Protection Commission (Valman, 2013).  

Scope Rules 

The scope rules pertaining to ESs determine the understandings that affect the outcomes of ES 

governance. Previous studies show that the scope rules should take ecological scale into 

consideration (Day, 2002; Holt et al., 2011). Such geographical focus could determine how to 

allocate ESs and how to produce efficient and sustainable outcomes. For instance, there are 

rules of spatial partitions for development, such as marine wind energy, tourism, and habitat 

preservation, based on ecological features and scales (Katsanevakis et al., 2011). Setting 

institutions, such as legislations, should match the characteristics of the ecosystem that these 

institutions apply to as much as possible (Ekstrom & Young, 2009); otherwise, their 

mismatches could result in high transaction costs and less efficient outcomes (Hanna, 2008). 

Besides, ES interactions (i.e., trade-offs and synergies) and related user interrelationships 

should be clarified as part of the scope of the decision-making process. Then, the range of 

decision outcomes would be limited to particular ecological areas and to groups of affected 

people. This clarification is critical to reduce conflicting policy objectives and use competitions 

(Bennett et al., 2009; Raudsepp-Hearne et al., 2010). Managing interactions could be done by 

identifying the conflicting objectives and transforming a single-species focus to a 

multiple-service focus (Evans & Klinger, 2008; Wilkinson et al., 2013).  

Information Rules 

The information rules specify which ES-related information is available and necessary for 

stakeholders. Previous studies about coastal and marine governance indicate that the 

information rules should serve to clarify information on the following four aspects. First, 

information about ES conditions (e.g., ES flows, functions, baselines, thresholds, benefits, and 

connections) should be incorporated in the decision-making processes and policy measures 

(Pittock et al., 2012; Potts et al., 2014). Obtaining information about ES conditions may cause 

beneficial changes in the actors’ behaviors and the policy priorities (Salzman et al., 2001). 
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Second, the information rules should clarify what people want from the ecosystems, focusing on 

the diversity of the demands and the social-cultural values attached to the services (Lopes & 

Videira, 2013; Maes et al., 2012). Such information is helpful to integrate multiple goals, 

conduct cost-benefit analyses, and create dialogue about how ESs can be incorporated within 

management practices (Laurans & Mermet, 2014; Matzdorf & Meyer, 2014). Third, the impacts 

of coastal and marine activities on ESs, especially their cumulative and indirect effects, are 

another primary input that the stakeholders need (Evans & Klinger, 2008; Halpern et al., 2008). 

Such understanding could benefit the formulation of a long-term goal and solutions for conflicts. 

Fourth, the previous studies emphasize spatial and visual information, which is important to 

improving decision-making transparency and to better allocating ESs. Spatial information and 

visual information, in particular, could illustrate where activities, impacts, risks, conflicts, and 

connections could occur simultaneously (Bryan et al., 2010; Maes et al., 2012).  

Payoff Rules 

Finally, the payoff rules for ES governance affect the benefits and the costs caused by the 

conflicts involving indirect impacts and causalities. Previous research shows that the payoff 

rules should be informed by the mechanisms that provide straightforward cost-and-benefit 

understandings, such as economic-oriented mechanisms. It frequently appears that the 

trade-offs from policy choices occur between a private interest in one service and a public 

interest in the same service or a competing service (Howe et al., 2014). For instance, energy 

users could benefit from offshore wind development, while tourists would bear the cost of 

losing recreation services (Busch et al., 2011). The payoff rules should focus on addressing 

such gain-and-loss issues by identifying ES values and creating economic incentives to change 

the individuals’ activities in policies in terms of economic-oriented measures (Boisvert et al., 

2013; Lockie, 2013). Central to these measures is the general rule of “who uses who pays” or 

“gain more pay more.” Approaches such as resource rents, mooring fees, carbon trading 

markets, wetland banks, pollution taxes, and other payments for ESs are in line with these 

general principles (Bruckmeier & Höj Larsen, 2008; Kay et al., 2003).  

4.4 Case study: Qingdao Coastal Strategic Planning 

To apply the framework, we examined a specific action situation, namely coastal strategic 

planning for Qingdao, China, from 2008 to 2014. In this specific action situation, the actors in 

diverse positions have made choices among the available options for managing coastal ESs. 

These choices were made according to the information these actors could access about the 

ecosystem conditions and the gains and losses of potential outcomes. The governance structure 

involves three levels: the Shandong provincial government, the Qingdao municipal 

government, and the relevant district and county governments (in this chapter also referred to 

as local governments). Qingdao is located on the southern coast of the Shandong Peninsula in 
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East China (Figure 4.2). In 2014, Qingdao covered a territorial area of 11,282 km
2
 and an ocean 

area of 12,240 km
2
, where the coastal area was 3,488 km

2
. Qingdao is one of the largest 

coastal economic centers in China. Its coastal area covers an extended coast line rapidly 

developed for international sea ports, large aquaculture areas, industrial parks, residential areas, 

and tourism. The most important ESs in Qingdao include the provision of seafood and material, 

transportation, coastal spatial resources, water purification, tourism, and the maintenance of 

wetland habitats and biodiversity. However, the ecological functions have been threatened by a 

long history of over-extraction, severe pollution from territorial development, and climate 

change.  
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Figure 4.2 Qingdao and the Shandong Province 

Recently, Qingdao’s coastal governance has implemented innovative approaches (e.g., 

establishing multiple-use zoning and enforcing ecological compensation), which have been 

first introduced in several strategic plans (e.g., the Overall Urban Plan of Qingdao for 2011–

2020). However, despite all of the efforts, the entire range of ESs was not taken into account 

(see Chapter 2). The strategic plans are part of a critical action situation, in which the actors’ 

behaviors and ES utilization have been greatly affected and structured through a range of 

operating constraints, facilitating our insights into the specific rules-in-use.  

4.5 Data collection and analysis  

For the case study, the primary data included document analyses and 24 semi-structured 
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interviews with key stakeholders. A number of spatial plans, legislations, regulations, 

newspapers, and official reports were collected to gain information about the institutional 

settings of Qingdao’s coastal strategic planning. Subsequently, to gain in-depth understanding 

of the rules-in-use, a mixture of stakeholders was selected, including experts, planners, and 

officials, from relevant research institutes and different administrative entities ( Appendix A.1). 

All of the interviewees have been involved in the development of coastal strategic plans and had 

a certain knowledge background on coasts and oceans. The seven types of ES-specific 

rules-in-use formed the basis of the interview guide, which mainly consisted of open-ended 

questions. We analyzed the collected documents and the interview transcripts by using content 

analysis (Krippendorf, 2004). The evaluative framework was adopted as a coding system (see 

Appendix D.2). With the assistance of Atlas.ti software, we coded and aggregated the 

documents and transcripts to identify references, including each type of rule, as well as 

ongoing discussions about these rules.  

4.6 An institutional analysis of coastal strategic planning for Qingdao city  

After analyzing the data from the case, we summarized the key findings in Table 4.2. We not 

only listed ES-specific rules-in-use, but we also included ongoing discussions about these 

rules. In the remainder of this section, we discuss the results for each type of rules-in-use for 

Qingdao’s coastal strategic planning practice. 

Position Rules 

Qingdao’s coastal strategic planning involves governments, scientific groups, and 

non-governmental stakeholders and allocates diverse responsibilities to each of these groups at 

different stages. These allocations have implications for the consideration of ESs. Qingdao’s 

municipal government, Shandong’s provincial government, and the local governments act as 

“promoters of planning and implementation,” as well as “supporters of social incentives and 

innovations.” On the one hand, the governments quantitatively set planning goals and allow 

two authoritative agencies, the Environmental Protection Sector and the Marine and Fishery 

Sector, to be responsible for coastal and marine protection in the entire planning process. 

However, both of these agencies appear to wield an insignificant amount of influence on the 

planning practice. As an environmental planning expert from the Shandong Environmental 

Planning and Design Institute stated, “To facilitate the role of environmental departments in 

strategic planning, there is a problem, namely how to place them on an equal footing with other 

departments to communicate. …Tools for environmental departments to coordinate other 

sectors are limited.” On the other hand, the governments act as supporters for the foundations 

for incentives and innovations of ES governance. For example, to stimulate the market of 

coastal and marine services and guarantee fairness, the municipal government established the 

Qingdao International Marine Property Trading Center for users. 
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Table 4.2 ES-specific rules-in-use in Qingdao’s coastal strategic planning practice 

Rules  Existing rules and ongoing development in Qingdao for ES management 

Position Governmental authorities act as “promoters of planning and implementation” and 

“supporters of social incentives and innovations.” 

Technical agencies and experts act as consultants, technical supporters, and knowledge 

accommodators to guarantee the rationality and feasibility of decision making. 

NGOs and citizens are less active actors; due to a lack of capacity, they are often unable 

to transfer their ES concerns to strategic levels. 

Boundary Selection criteria consider responsibilities based on certain administrative boundaries, 

professional and on-the-ground knowledge, and the inclusion of intended audiences for 

marine economic development rather than ecological development. 

Participation is restricted to consultation in the preparation and final formulation stages. 

Choice  Ecological functions and social attributes per zone determine use choices; activities that 

consume natural space or damage ecosystems are strictly controlled. 

Choices for ES access focus on the authorization of permits and the bidding/auction of 

use rights. 

Aggregation A hierarchical setup for decision making is made for the provincial and municipal 

governments; only limited authority rests with local governments and interest groups to 

decide on the supply of ESs.  

Authorities are not allocated at an ecological scale, but they are allocated on the basis of 

government sectors to collectively accommodate ES use and supply. 

Scope  An abstract “land-sea integration” principle is promoted to match the institution with the 

ecological scales.  

Planning outcomes are influenced by a limited awareness of ES trade-offs and affected 

users. 

Information Limited and indirect information on ES conditions are accessible, owing to the lacking of 

a systematic definition and classification of ESs. 

Supply-and-demand information is provided to deal with multi-targets of ES uses, 

informing decision-making priorities. 

There is little information about how people impact ESs for strategic decision making, 

particularly concerning indirect impacts and cumulative impacts. 

There is little information on ES values and spatial modeling results in practice, due to a 

low level of acceptance among policymakers. 

Payoff The distribution of benefits and losses results from the consumption of limited tradable 

ESs and is based on economic incentives. 

Administrative penalties emphasize the illegal utilization of development rights or 

irregular authorization of use permits. 

The results show that the governments often encounter a shortage of planning expertise when 

they perform these two roles. Therefore, technical agencies and experts have been asked to 

work as important consultants and technical supporters to guarantee the rationality and 

feasibility of decision making. Meanwhile, these scientific groups accommodate ES-related 
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knowledge into planning from the early preparatory stage to the approval step (e.g., the 

Protection and Development Plan for Qingdao Marine and Coastal Areas, 2014).  

NGOs (e.g., the Qingdao Society for Environmental Sciences and the Qingdao Association of 

City Planning), interest groups (e.g., environmental industries), and citizens are also involved in 

Qingdao’s coastal strategic planning practice. However, they have barely informed the strategic 

planners of their ES concerns due to a weaker capacity and position than the major interest 

groups (e.g., high-income companies). For instance, a representative of the Qingdao 

Association of City Planning expressed his concerns as follows:  

“Diverse associations in China, including us, are social organizations. Our 

development processes and social status are quite different from NGOs of 

developed countries. Due to the small scale, the low quality, and the weak position, 

the influence of our social organizations on governments is small. The role that we 

can play [on planning] is very limited.” 

In China’s strategic planning context, citizens’ participation is generally perceived to be poor. 

Although implicit decisions on the supply or conservation of ESs are considerably in the 

personal interest of citizen – their well-being in general and their livelihood in particular are 

affected by coastal strategic plans – citizens do not appear to be aware of the actual and potential 

influence from strategic plans, which results in a lack of incentives to participate. This indicates 

that more communication and interaction between governments and citizens might be crucial. 

This is also the case in Qingdao, as an official from the Municipal Development & Reform 

Commission observed: “Our plan is so big, and citizens mainly care about their individual 

livelihood rather than macro-level economic goals or to what extent the plan would be 

developed at strategic level.” By contrast, the high-income firms, as significant ES users and 

economic-benefit producers in the market, are viewed as being very important to the strategic 

developments. These major interest groups are able to gain more information and have more 

opportunities to express their demands in the early phase of the planning investigation. In 

addition, they often perform as evaluators and provide feedback on the drafts of plans. This 

feedback is often given more attention by the decision makers.  

Boundary Rules  

The existing boundary rules in Qingdao’s coastal strategic planning point to the following 

selection criteria. The governments and relevant agencies are inclusive according to their 

responsibilities in certain administrative boundaries regarding coastal protection and 

development. Professional knowledge and on-the-ground understandings of social and 

ecological development are each viewed as a main factor in selecting scientific groups in the 

planning processes. In addition, the existing boundary rules emphasize the participation of 

intended audiences for developing both traditional and high-tech marine industries. These 
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audiences could contribute to plans for driving the marine economy (e.g., new energy, 

biotechnology, equipment manufacture, transportation, and tourism) over a short-term period. 

Such preference of selection is illustrated in many strategic plans (e.g., the General Plan of 

Qingdao West Coast New Area, 2014). By contrast, there is less preference for including 

ecological interests that lie in ecological/environmental industries. As an official from the 

Provincial Development & Reform Commission stated: “Marine and coastal ecosystem 

protection is not a critical part of the plans. This topic is included solely for the integrity of 

strategic planning. … The main goal is taking advantage of competitive marine industries to 

stimulate economic development.”  

The existing boundary rules also determine that the responsible authorities and scientific 

groups are involved throughout the decision-making process. The participation of other 

relevant agencies and non-governmental stakeholders is restricted to the preparation and final 

consulting phases (see also Position Rules). The stakeholders that could be affected outside of 

the municipal jurisdiction have also been involved early and entered the planning arena. One 

typical example is the development of the Dongjiakou Port (with a port capacity of 600 

million tons), which would disturb the fishery resources and produce environmental pollution 

across the municipal borders (Rizhao Government, 2011). Local communities from the nearby 

counties and their county governments presented the problems at an early stage. Their 

activities led to meetings for the understanding of conflicts, negotiations, and a modification 

of the plan (Shandong Environmental Protection Department, 2012). Obviously, to address ES 

issues, it would be beneficial to consider the involvement of the related stakeholders.  

Choice Rules 

The choice rules in Qingdao specify users’ actions according to limitations per zone. To avoid 

the negative impacts of activities and improve the multi-utilization of services, Chinese 

functional zoning schemes generally clarify what activities are allowed, obliged, and prohibited 

and under what conditions the multi-services (e.g., the provision of fisheries and spatial 

resource for a port) can be used for each zone. Ecological functions and social attributes per 

zone determine the choices of ES uses (Douvere, 2008). Particularly regarding Jiaozhou Bay, 

which is Qingdao’s key production area of ESs, activities are strictly controlled to deal with 

the growing losses of natural space and ecosystem functions. The choices are specified into 

prohibiting reclamation, protecting key wetlands and natural coastlines, limiting pollution, and 

restricting engineering constructions along certain coastal areas (Qingdao Urban Planning 

Bureau, 2015). These choice rules show a general desire to create a space for ES-thinking 

among the dominant discourse of “pollution control.” A typical example is to emphasize 

wetland connectivity and landscape diversity in zoning. Such consideration could enable 

Qingdao to modify the effects of social and natural disturbances, depending on the ecosystem 
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itself. As a result, a stable provision of services can be guaranteed to a certain extent. 

Associated with the limitations per zone, choices for ES access have also been developed on 

the basis of permit authorization and markets of use rights. According to the Regulations of 

Qingdao Municipality on the Use of Sea Areas (Committee of People's Congress of Qingdao 

Municipality, 1999), the precondition for ES production per area is to obtain a permit. Sea-use 

rights can be chosen through bidding and auction in Qingdao (Huangdao Government, 2015). 

Such economic-oriented choices allow for the creation of scarcity for sand provision and 

reclamation space; however, intangible and vulnerable ESs are often excluded. 

Aggregation Rules 

This case also shows a certain degree of a mix between top-down and bottom-up decision 

making about ESs. In China, it has always been emphasized that for strategic and 

comprehensive decisions, the national, provincial, and municipal governments reserve the final 

responsibility. In this case, the Shandong provincial government and Qingdao’s municipal 

government have the major part of the decision-making power of the strategic planning in terms 

of granting final approval and validity. Nevertheless, despite the hierarchical setup for decision 

making, some determinative power has been gradually moved towards the local governments; 

however, little power has moved towards the local interest groups to decide on the supply of 

ESs. For instance, the district and county governments are allowed to decide the spatial plan 

for marine nature reserves and special marine protection areas for locally important estuarial 

wetlands. As a planning expert from the Institute of Marine Geology stated: “When we collect 

data and conduct field work to plan for protected areas, local governments know their own area 

quite well. They could suggest and decide which areas should be protected, and which they 

prefer for economic development.”  

Rather than allocating authorities at an ecological scale, fragmented authorities for coastal and 

marine governance are typical for Qingdao. The responsibilities for coastal and marine 

governance have been allocated among an array of government sectors, such as transportation, 

forest, agriculture, land, water, and marine and fishery. Consequently, sectoral integration 

mainly takes place in the final strategic planning as a compromise to coordinate various ES use 

and supply in the final draft of plans (e.g., the Overall Urban Plan of Qingdao for 2011–2020). 

At the moment, a management commission based on the basin scale is being established in 

Qingdao, which holds the promise of causing lower compromising costs and a better 

consensus (Committee of People's Congress of Qingdao Municipality, 2014). 

Scope Rules  

In Qingdao, the scope rules specify planning outcomes involving the understanding of 

ecological scales and ES interactions. Major strategic plans and relevant policy documents 
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emphasize the critical principle of “attunement, coordination, and land-sea integration” for 

coastal and marine governance concerning ecological issues. For instance, in the Protection 

and Development Plan for Qingdao Marine and Coastal Areas (2014, p.38), this principle is 

explained as follows: 

“Taking the sustainable development of marine ecological environment as a starting 

point, planning should integrate land and sea based on marine environmental 

capacity. The social-economic development and ecological protection requirements 

of the neighboring land should be sufficiently considered for coordinating diverse 

interests.”  

Several interviewees criticized the abstract meaning of the principle and the difficulties in 

interpreting the principle in the planning practice. As an official from the Shandong Oceanic 

and Fisheries Department said: “It is an abstract principle that is difficult to explain. …The 

land-sea integration has been promoted for years, but until now, there is little ‘real’ and good 

fulfillment concerning environmental protection.” For instance, an outcome of this scope rule 

is the control of land-sourced discharge based on sea water environmental capacity. However, 

to get rid of the restriction of pollution control on local industrial development, local 

governments tend to predict less discharge amounts in the early planning stage for 

environmental management. Consequently, the environmental protection of the land-sea 

integration is hardly achieved. 

Besides, planning outcomes are limited to certain areas and affected users from ES interactions 

in Qingdao, particularly with regard to coastal reclamation. The documents that we studied 

(e.g., the Qingdao Municipal Regulations of Jiaozhou Bay Protection, 2015) strongly 

emphasize setting forbidden geographical domains for reclamation. The scope rules aim to 

reduce the irreversible damage on aggregated services (e.g., habitat maintenance, biodiversity, 

and cultural heritage) and the well-being of people, not only at one location but also at far 

distant locations. Other ES interrelationships that may occur on-site and off-site are also 

acknowledged and negotiated in the planning practice, such as the trade-offs between marine 

industrial production and wetland biodiversity maintenance, as well as the conflicts between 

aquaculture and water purification. There is only a small part of multiple ES uses and their 

interactions considered in decision making to coordinate users’ interests and use patterns. 

However, as an expert from the Shandong Environmental Planning and Design Institute noted 

about the outcomes: “The consideration of how to balance these relationships and how to put 

them into practice was not written explicitly in the planning documents.” Therefore, the 

integration of ES interactions and users’ interrelationships into the current scope of Qingdao’s 

coastal strategic planning practice seem to be less distinct. 
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Information Rules  

To facilitate the decision making on the spatial allocation of resources in a more rational way, 

coastal strategic planning requires an understanding of current natural conditions. In Qingdao, 

the rules for information about conditions are not designed based on a systematic definition 

and classification of ESs. Thus, current conditional information only indirectly illustrates 

some key ecological conditions and processes by focusing on coastline resources, marine 

geology, rivers, and biodiversity.  

Information on the supply and demand of coastal and marine resources is also required to 

coordinate multiple uses. In addition, the supply-and-demand information could affect the 

planners’ priorities regarding decision making. Thus, urgent problems could be addressed, 

such as the maintenance of livelihood relying on fisheries. As a planning expert from the First 

Institute of Oceanography explained:  

“Our main focus [of information collection] is currently on demand, location, and 

environment. Our per capita coastline is too short, the per capita sea area is too 

small, and the use intensity is so high. … The coastline in Qingdao has been entirely 

used. Except for meeting the demand of tourism, industries, and urban development, 

the rest of the coastal areas have been dominated by aquaculture. …We need food 

firstly. It concerns critical livelihood.” 

Furthermore, findings show that there is a lack of information rules concerning how people 

impact ESs at a strategic level. A number of legislations and regulations (e.g., Shandong 

Province Marine Environmental Protection Regulations) call for impact information that 

focuses on environmental quality at the project level. Moreover, either the indirect impacts or 

cumulative impacts are asked to perform a role mainly in decision making about project 

constructions. However, budget and time are restricted for the collection of this kind of 

information. As a result, secondary data have become the main source of information, such as 

previous local studies and environmental impact assessments on a similar type of project.  

The fourth type of information rules regarding ES valuation and spatial illustration is absent in 

coastal strategic planning due to a low level of acceptance in Qingdao. For instance, research 

institutes try to provide policymakers with results of ES valuation, ecological capital, and maps 

for cost-and-benefit analysis for planning. However, such information is not considered as a 

necessity and a reliable support in practice. The policymakers hesitate to use the data. As an 

official from the Qingdao Ocean and Fisheries Bureau explained: “The assessed values are too 

large to accept and apply. … The models are not based on an adequate understanding of the 

environmental baseline and dynamic changes. … The research thus seems unreliable.” As a 

result, this kind of information is hardly provided for coordination and consensus.  
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Payoff Rules  

Finally, the results demonstrate that the payoff rules for Qingdao’s coastal strategic planning 

emphasize distributing benefits and losses caused by using marketable ESs based on economic 

incentives. The major payoff rules relevant for sea use and marine environmental pollution 

adhere to the project level, sticking to the key principle of “who develops who protects, who 

benefits who compensates” (Committee of People's Congress of Qingdao Municipality, 2014; 

Office of People's Government of Qingdao City, 2009). The payoff rules refer to a wide range 

of ESs, such as water purification, wetland maintenance, coastal landscape, and flood 

prevention (Committee of People's Congress of Qingdao Municipality, 2010). Only a partial 

consumption of tradable ESs (e.g., fisheries) and ES proxies (e.g., use rights) with direct 

causalities has been considered in terms of fees to generate compensation effects. Sea-use fees 

and ecological damage fees are designed to charge for users to influence their choices of 

targeted service, activity location, and use pattern by distributing costs in a certain way. Such 

financial resources from these fees are then allocated for ecological restoration and 

environmental protection, which may collectively create positive effects for the region.  

Apart from the economic-oriented rules that create incentives to influence private behaviors, 

administrative payoff rules are also in place to guarantee protection. Increasingly, penalties for 

a range of the illegal utilization of development rights or the irregular authorization of use 

permits are introduced and emphasized in legal terms.  

4.7 Conclusion and Reflection  

This chapter proposed a systematic framework that reflects coastal and marine governance with 

regard to the integration of ESs. To achieve this objective, we gained a theoretical 

understanding of the rules that are part of the IAD framework and reviewed previous studies 

to see how the framework of rules-in-use could be operationalized when referring to coastal 

and marine issues. We then applied this framework to Qingdao’s coastal strategic planning 

practice. Taken together, the results from the literature review and the case study revealed at 

least five socio-spatial and economic aspects, which should be considered for the further 

understanding and design of ES-specific rules for coastal and marine governance: (1) conceive 

of stakeholders as ES users, (2) capture the effect of ecological scaling, (3) understand ES 

interactions and clarify indirect impacts and causalities, (4) account for ES values, and (5) 

draw on economic choices for use rights to deal with ES issues. 

First, it is important to conceive of stakeholders as ES users when designing rules. Both the 

literature review and the case study revealed the poor situation of “weak” groups. The 

well-being of these groups strongly relies on the development and maintenance of ESs in 

many coastal regions like Qingdao. These groups often lack the capacity, power, willingness, 

and possibilities to maintain their own benefits or to transfer ES concerns to strategic plans. 
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Accordingly, ES-specific rules should define the role and responsibility of the users in legal 

terms (position rules) and encourage the participation of the “weak” users (boundary rules) 

(Nielsen et al., 2004). Also, certain choice and payoff rules should be formulated based on the 

users following economic principles, thus regulating the users’ activities and specifying “who 

uses who pays.” The uptake of ES-user thinking will facilitate the involvement of more 

short-term and long-term interests of users. In addition, this uptake will also enable a better 

understanding of the ecological and social complexities and ways to deal with them (Norgaard 

& Baer, 2005). 

Second, the effect of ecological scaling should be given specific attention. Our case study and 

previous research (e.g., Hanna, 2008; Holt et al., 2011) uncovered the inherent fragmentation 

of governance in many coastal and marine regions with regard to administrative 

responsibilities, sectoral legislations, and strategic information. Accordingly, ecological 

scaling should be captured by ES-specific rules to address the substantial resistance from 

traditional institutional arrangements against efficient and flexible ES governance. For 

example, decision making should be based on an ecological scale (authority rules), such as the 

promising attempt by Qingdao to establish a new basin-scaled authority. The effect of 

ecological scaling should also be captured when designing choice rules (specifying activities 

per zone according to natural attributes), information rules (providing reliable knowledge of 

affected ecological areas), and scope rules (evaluating outcomes at an ecological scale).  

Third, in designing ES-specific rules for coastal and marine governance, it is essential to better 

understand ES interactions and clarify indirect impacts and causalities (Bennett et al., 2009). 

The Qingdao case showed the difficulties of identifying, clarifying, and operationalizing the 

complex ES interactions in practice, which is in line with findings from other ES studies 

(Howe et al., 2014). The majority of the rules in Qingdao still emphasize direct pollution and 

environmental factors (e.g., water, air, and soil) rather than a systematic view via ESs. Thus, 

ES-specific rules should enhance local participation, monitoring, research, and a 

knowledge-sharing platform about ecological dynamics and causalities (information rules). 

The understanding of ES interactions should also be involved in, for example, controlling 

conflicting activities and encouraging compatible ES uses (choice rules), finding potentially 

influenced audiences (boundary rules), and setting geographical domains to limit off-site 

impacts (scope rules). 

Fourth, the rules for coastal and marine governance should account for ES values. Scholars 

have argued that ES values are promising for sustainable governance (Laurans & Mermet, 

2014). In our case, the social perceptions and values attached to ESs (i.e., seafood and natural 

habitat reserves) could serve as an example. In practice, however, comparing with marketable 

services, many intangible and vulnerable ESs are often excluded from governance. The 
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reliability and the acceptance of ES values and related approaches are also problematic in 

many cases (Freestone et al., 2014; Xu et al., 2003). Therefore, rules are required that 

emphasize a systematic ES-related database and tools, which should be built on existing 

information systems (information rules); meanwhile, the data and tools should be 

communicated across ecological and administrative boundaries (Primmer & Furman, 2012). 

To make the non-marketable services inclusive, the importance of those services and their 

spatial distribution should be taken into account when, for instance, designing ecological 

compensation (payoff rules). 

Lastly, the economic choices for use rights, which are stimulated by attaching prices to ESs 

and their proxies, are also a key aspect for formulating ES-specific rules. Previous research 

revealed that administrative control and sanctions may cause less efficient use of ESs 

(Boisvert et al., 2013). It is argued that the institutions that draw on economic choices for use 

rights could become more flexible and cost effective when dealing with ES issues (Davis & 

Gartside, 2001; Mansfield, 2006). Therefore, choice and payoff rules should create scarcity for 

vulnerable services and increase users’ incentives to change their choices and their gains and 

losses (Boisvert et al., 2013; Lockie, 2013). Meanwhile, to make the economic selection 

function well, it is also necessary to design transparent trading rules and explicit use property 

as the case of Qingdao showed (choice rules).  

To conclude, many international coastal and marine regions are looking for new institutional 

arrangements with the goal of integrating ESs for sustainable development. In this context, the 

developed evaluative framework of rules-in-use provides a method to assess and guide the 

design of existing institutional arrangements. In doing so, of particular importance is the 

systemic uptake of the above discussed socio-spatial and economic aspects. In this way, our 

research contributes to the current development of coastal and marine governance and 

provides information on potential institutional innovations to address coastal and marine 

dynamics, uncertainties, and complexities. 
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 CHAPTER 5  

 

 

 

 

cholars and policy makers have increasingly emphasized the role of 

market-based instruments (MBIs) for the governance of ecosystem services 

(ESs). Limited focus however exists on a systematic understanding of how coastal and 

marine governance facilitates MBIs to sustain ESs. This chapter develops a 

framework for analyzing the governance of MBIs on the basis of four distinctive 

aspects, including price, regulatory support, coordination, and spatial consideration. 

This framework can be used to analyze how MBIs are reflected in the governance of 

coastal and marine ESs and to understand to what extent a market environment is 

created for ESs. This study focuses on one in-depth case, namely Chinese national 

coastal and marine governance. The case suggests that existing MBIs are based on ES 

valuation and impacts and serve for understanding transactions. Moreover, the MBIs 

tend to show a clear focus on improving policy coordination. Finally, a further 

understanding of MBIs for coastal and marine governance is needed to also explore 

the role of voluntary choice. 

Key words: 

Market-based instruments; Governance; Ecosystem services; Coastal and marine 

governance
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5.1 Introduction  

Increasingly, both market-based instruments (MBIs) and the concept of ecosystem services 

(ESs) have gained favor in the environmental policy, planning, and ecological conservation 

world (Pirard & Lapeyre, 2014). ESs are the benefits people obtain from ecosystems, such as 

water purification and the provision of seafood; this concept frames the relationship between 

humans and the rest of nature (Costanza et al., 2014; MA, 2005). The close linkages between 

human well-being and natural resource management has required better policies and 

instruments to enable sustainable governance outcomes. Accordingly, MBIs – a generic term 

referring to a range of approaches (e.g., cap and trade schemes, payment schemes, and levies) 

to address environmental policy issues in an economically efficient way – have attracted much 

attention (Muradian et al., 2013; Pirard & Lapeyre, 2014). These instruments attempt to build 

supply-demand connections and create incentives to affect actors’ behavior (Boisvert et al., 

2013). MBIs mainly support market mechanisms, such as voluntary transactions between 

actors, competition for services, and price signals (the EC Green Paper, European Commission, 

2007; Lockie, 2013). Specifically, MBIs internalize the external costs of an action through 

taxes, or they create a market for ESs and individual property rights that favors competition 

(Dargusch & Griffiths, 2008). By doing so, MBIs seek to solve negative environmental 

externalities or even benefit positive externalities, such as inshore overfishing, sewage 

discharge into the sea, and utilization of environmentally-friendly tourism products (Engel et 

al., 2008; Greiner et al., 2000; Muradian et al., 2010). The main motive underlying MBIs is 

that they constitute more flexible responses and cost-effective options, which are superior to 

traditional regulation for ES conservation (Bräuer et al., 2006; Davis & Gartside, 2001; Hahn 

& Stavins, 1992).  

MBIs have been gradually adopted to serve the governance of coastal and marine ESs. There 

are wetland mitigation banks, tradable development rights of flooding zones, eco-labels of fish 

products, and payment for ecosystem services (Binet et al., 2013; Filatova, 2014; Froger et al., 

2014; Ressurreição et al., 2012). Coastal and marine ESs play a critical role in sustaining 

socio-economic development in coastal regions. However, there is a challenge for coastal and 

marine governance worldwide: managing ES complexity in relation to, for instance, ecological 

uncertainty, bio-physical dynamics between land and sea, and stakeholders’ interests across 

geographical and institutional scales (Koch et al., 2009). MBIs have been advocated as being 

desirable to address this challenge (Davis & Gartside, 2001). Nowadays, they are considered 

to be the preferred tools for improving coastal and marine governance in both developed (e.g., 

the U.S. and Australia) and developing countries (e.g., Latin American countries and China; 

Douvere 2008; Greiner, 2014; Womble & Doyle, 2012; Zhao et al., 2015).  

Previous studies concerning MBIs have mainly emphasized initiative development in forest 
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reservation, watershed protection, agriculture, biodiversity, and carbon sequestration 

(Chobotová, 2013; Hejnowicz et al., 2014; Schomers & Matzdorf, 2013). A strong focus has 

also been on the performance evaluation of MBIs by measuring and modeling their benefits 

and the cost-effectiveness of investment (Connor et al., 2008; Crossman et al., 2011; Bryan et 

al., 2016). Next to these empirical experiences, theoretical studies have presented 

conceptualizations, classifications, and potential governance modes that may strengthen the 

application of MBIs (Muradian et al., 2010; Pirard & Lapeyre, 2014). The governance of 

MBIs for ESs needs to facilitate economic incentives to influence actors’ behavior and allocate 

natural resources. This should be in combination with regulations to draw on different 

motivations to sustain ESs cost-effectively (Matzdorf et al,, 2013). In other words, the use of 

MBIs for ESs has required hybrid governance that combines both market and regulatory 

elements (Muradian & Gómez-Baggethun, 2013). However, to date, MBIs for ESs in the 

coastal and marine field have received limited attention. In particular, an empirical 

understanding of the required governance has been lacking. To improve the implementation of 

MBIs for ESs, it is critical to gain insights into how existing coastal and marine governance 

facilitates MBIs in practice. 

The objective of this chapter is to gain theoretical and empirical insights into the utilization of 

MBIs for governing coastal and marine ESs. For this purpose, this chapter develops an 

analytical framework to investigate the governance of MBIs from four distinctive aspects; 

namely price, regulatory support, coordination, and spatial consideration (e.g., Boisvert et al., 

2013; Muradian & Rival, 2012). The empirical focus is on experience from China. China has 

experienced a fast-paced economic development in the past thirty years. Its complex 

environmental issues and huge pressures on ecosystems (e.g., air pollution, biodiversity losses, 

and depleted fisheries) are among the most severe of any major country (Liu & Diamond, 

2005). China’s traditional command-and-control arrangements have gradually facilitated the 

evolution of MBIs for ESs to tackle these issues in a more flexible and effective way. This 

development is visible in China’s national coastal and marine governance. Many national 

policies have tended to integrate economic incentives, ES valuation, impact assessment, and 

spatial allocation. This makes China an interesting case when discussing how MBIs are 

implemented in national policies that focus on coastal and marine ESs, and understanding to 

what extent a market environment can be created for ESs. 

The structure of this chapter is as follows. Section 5.2 explains the theoretical relevance of 

understanding MBIs for ESs. It also presents an analytical framework formulated around four 

distinctive governance aspects of MBIs to guide further empirical investigation. Section 5.3 

introduces the case of China. The research strategy is explained in Section 5.4. Results on the 

governance of the selected MBIs are shown in Section 5.5. Subsequently, merits and 

shortcomings of Chinese coastal and marine governance are reflected on regarding their 
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relevant to MBIs. Efforts to improve MBIs’ utilization in general are emphasized. The final 

section presents the main conclusions.  

5.2 MBIs for ES governance 

5.2.1 Theoretical relevance of understanding MBIs for ESs  

The use of MBIs for ES governance has emerged in recent international discussions and 

sparked a broad theoretical debate (Muradian & Gómez-Baggethun, 2013; Tacconi, 2012). 

Within this debate, it has been argued that MBIs need to emphasize a typical market feature; 

namely, the voluntary nature of the choice for related actors (Engel et al., 2008). MBIs should 

facilitate freedom of choice for interactions among related stakeholders (Jack et al., 2008; 

Tacconi, 2012; Wunder, 2015). This implies that coastal and marine governance should, for 

instance, establish negotiation platforms and stimulate bargaining processes to achieve 

voluntary agreements on effective allocation of ESs (Filatova, 2014; Liu & Guo, 2015; 

Tennent & Lockie, 2013). Reinforcing coordination has also been emphasized in terms of the 

transaction costs for MBIs. Transaction costs refer generally to costs of information, 

bargaining, and enforcement, including contracting (Williamson, 1998). Markets for ESs 

normally involve considerable transaction costs when aligning interrelated actions, such as 

price setting and performance monitoring (Jack et al., 2008; Muradian & Rival, 2012). The 

governance of MBIs seeks to reduce transaction costs by building up necessary trust, using 

regulatory power, providing cost assessment, and stimulating competition (Stavins, 2003; Vatn, 

2010). For MBIs to be worthwhile, coastal and marine governance should keep transaction 

costs sufficiently low. 

Moreover, ES valuation has been perceived as an important basis for MBIs. Commoditizing 

ES-related proxies has been promoted and rationalized as a way to integrate ES values into 

MBIs (Nelson et al., 2009). Observable and measurable ecosystem properties and regulatory 

factors have gained favor in valuation to inform costs and benefits in ES transactions (Jack et 

al., 2008; Tacconi, 2012). This theoretical discussion implies more instrumental innovations 

with respect to coastal spatial allocation through land/sea uses and economic incentives. Last, 

but not least, MBIs are envisioned to incorporate the idea of dealing with complex causalities 

of ES issues (e.g., spill-over influence, trade-offs and synergies among ESs). MBIs are 

supposed to reveal cost-effectively causal information, internalize multiple costs, and allocate 

benefits that diverge according to spatial range (Corbera et al., 2009; Lockie, 2013; Muradian 

et al., 2010; Pirard, 2012). MBIs may offer the possibility to clarify affected actors, handle 

impacts that cross land-sea borders, increase co-benefits from different ESs, and prescribe 

offsite measures for compensation.  

In summary, there is a need to gain a better understanding about market features and ES 

governance complexity. This should be based on empirical studies about MBIs and related 
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governance. Next, an analytical framework will be presented to guide further empirical 

understanding.  

5.2.2 An analytical framework 

Against the backdrop of the aforementioned theoretical context, this chapter presents an 

analytical framework. This draws on existing qualitative studies about MBIs for ESs which 

use three perspectives: governance, institutions, and ecological economics (e.g., Boisvert et al., 

2013; Chang, 2008; Muradian & Rival, 2012; Schomers & Matzdorf, 2013). These schools of 

thoughts have suggested four distinctive governance aspects of MBIs in relation to coastal and 

marine ESs. This framework enables a structured method to gain insights into the utilization of 

MBIs. Table 5.1 presents the four distinctive aspects.  

Table 5.1 Four distinctive governance aspects of MBIs concerning coastal and marine ESs 

Aspects Specified aspects Examples 

Price Evaluate specific services Attach prices to sea foods and wetland forests 

Evaluate ES-related 

proxies: negative and 

positive externalities; 

measurable regulatory 

elements  

Attach prices to pollution and coastal reservation; 

Land/sea uses, developing rights, permits, and credits 

Regulatory 

support 

Assessment rules Assess land/sea uses, impacts and ecological changes 

Rights and duties  Secure property, permits, and sanction of incompliance 

Transaction rules Set allowable trading types, forms, scope and total 

amount, well-defined baselines, and rules on fair 

distribution 

Coordination  Include related actors for 

voluntary participation  

Involve services providers, users, and intermediary 

agencies 

Coordination methods for 

making free choices 

Arrange meetings, negotiations, platforms, and trading 

places 

Information sharing and 

communication  

Understand transaction costs, ES social meanings, and 

agreed measurement and currencies 

Spatial 

consideration  

Implementation at the 

scale where causality 

occurs  

Make offsite allocation between upstream and 

downstream, and establishment of watershed-based 

authority  

Address site differences 

and specification  

Set zones, boundaries, and types to differentiate 

impacts/prices/trading rules 
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(1) Price 

Generally, MBIs either rely on ESs directly, or on ES-proxies, partially, in regulatory terms, to 

realize commodification. A price could be attached “to different degrees and in different 

ways…whether for market exchange or for direct deals between a limited number of 

stakeholders, or whatever other purpose” (Pirard, 2012). Social and economic values of 

services have been incorporated into MBIs, such as direct fishery losses. Previous studies (e.g. 

Bräuer et al., 2006; Grafton, 1996; Greiner et al., 2000) have provided a considerable 

evaluation of ES-related proxies for hard-to-commodify ESs, including artificial prices for 

externalities (e.g., upstream pollution), and measurable regulatory elements (e.g., land 

use/cover, fishing quotas, and carbon credits). In this context, land/sea uses have played a 

critical role, as these are assumed to generate desirable ESs, connect ecological functions, ES 

provision, and coastal and marine spatial allocation (Corbera et al., 2009; Schomers & 

Matzdorf, 2013).  

(2) Regulatory support 

Regulations support markets for ESs in various ways. Generally, they are an important part of 

MBIs. The following three formal regulations normally impose essential preconditions upon 

which MBIs should depend: (1) rules for the assessment of uses, ecological changes and 

impacts are usually formulated by defining, e.g., measurement units and feasible methods; (2) 

rights and duties are required to be clarified (e.g., specify and deliver permits of fishing rights, 

and guarantee compliance with agreements); (3) transaction rules are normally specified, such 

as defining allowable trading types, forms, scope, total amount, and baselines, and fairly 

distributing financial resource (Boisvert et al., 2013; Chang, 2008; Harman & Choy, 2011; 

Mansfield, 2006). Regulations are prone to cultivate and provoke a market-oriented 

environment. Therefore, the frontier between market and regulation tends to be blurred for 

MBIs used in ES governance (Lambin et al., 2014), including in the coastal and marine field.  

(3) Coordination 

It is essential that coordination be inherent in MBIs and, thereby, plays a critical role in 

dealing with coastal and marine ES externalities and interactions among various interest 

groups. Previous studies have noted that MBIs should stimulate voluntary participation of 

service providers, users, and intermediary agencies, and, coordination methods should be in 

place to enable those actors to make free choices within market interactions (Sarker et al., 

2008; Scherr & Bennett, 2011). Collective meetings, bilateral negotiations, and platforms for 

learning and trading are needed to improve effective ES delivery and long-term transactions 

(Sarker et al., 2008). Information sharing and communication are also critical components of 

coordination to smooth MBIs in terms of supporting ES measurement and exchange 

currencies, achieving collectively agreed payments, and capturing ES ‘‘social meanings’’ that 
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determine economic incentives (Aronson et al., 2011; Boisvert et al., 2013; Muradian, 2013; 

Muradian & Rival, 2012). Therefore, coordination is generally considered crucial for 

negotiating an equitable and efficient scheme regarding ES allocation to facilitate MBIs.   

(4) Spatial consideration 

MBIs for ESs have gradually been featured by spatial consideration on causal issues (e.g., 

trade-offs and synergies between ES provision) and site-based specification. First, concerns 

have been raised on the implementation scale of MBIs where ES causality occurs (Kemkes et 

al., 2010). For example, to deal with offsite externalities, such as the effect of upstream water 

uses on downstream uses, Wunder (2015) noted that payments contracts should take a spatial 

division between the provision and utilization of ESs into account. Therefore, it is necessary to 

address the interplay between ES causality and scales in governance structures; that is, to try 

to match political boundaries and jurisdictions with ecological scales (Gómez-Baggethun et al., 

2013). Second, when some MBIs are established on the basis of land/sea use changes, 

place-based conditions are important for analyzing ES costs and benefits (Chang, 2008; 

Harman & Choy, 2011). Specific ecological, economic, and social conditions in situ determine 

different measurements of ESs and proxies (zones, types, prices, and impacts), affecting 

outcomes of MBIs. Taken together, the spatial nature of MBIs formulates the way in which 

cross-border and site-specific issues are dealt with.  

5.3 Case study: China  

5.3.1 The development of MBIs for ESs in China 

Social and economic development strategies at different historical stages have determined the 

characteristics and performance of Chinese environmental governance (Zhang & Zhao, 2007). 

In the 1970s and early 1980s, China’s environmental protection featured 

command-and-control methods under a centrally planned economy. Later, “economic 

transformation of a market-oriented growth model and decentralization dynamics” has 

triggered a change (Carter & Mol, 2013, pp.3). After the enforcement of the State 

Environmental Protection Law in 1979, an environmental regulatory system was formulated 

with a rapid acceleration of sectoral regulations and standards; starting with marine 

environment protection in 1982. A four-tier management system, including national, 

provincial, municipal, and county levels, took charge vertically (Carter & Mol, 2013). 

Meanwhile, simple economic instruments (e.g., pollution charges) gained popularity, but by no 

means with a wide range of influence (Zhang & Zhao, 2007). Since 1992, sustainable 

development was set down as a basic national strategy and within which socialist market 

economy institutions were preliminarily established (Zhang & Wen, 2008). In this context, 

MBIs, such as tradable permits of pollution, subsidies, and environmental fees, have been 

introduced. 
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Chinese coastal and marine governance has provided space for market-oriented policy to face 

ecological degradation, land-source pollution, biodiversity losses, eutrophication risk, coast 

erosion and other challenges (SOA, 2014a; Wang, 2006). Particularly in 2002, the 

Administration of the Use of Sea Areas created a critical institutional shift from free use to 

compensatory use of sea areas. This change marks a milestone in the move towards a 

market-oriented governance of coastal and marine public resources. It required coordination 

among administrative, legal and economic instruments to deal with complex interrelationships 

of actors (Chen, 2012). Consequently, regulations about, for example, sea-use permits, trading 

platform, impact assessment, and sea-use grades, have been developed to support some market 

mechanisms (Li, 2006).  

5.3.2 Selected MBIs for analysis 

Chinese national coastal and marine policies have increasingly emphasized the development 

of MBIs. Generally, two types have thrived that directly affect the allocation and protection of 

coastal and marine ESs. The first type is property rights trading for access rights of public 

resources. A typical instrument is the Bidding and Auction for Sea Use Rights (BASUR). The 

instrument is applied within the inland waters or territorial seas of China. It is a market-type 

exchange whereby users (e.g., fishermen and port companies) set a price that they are willing 

to offer to gain a sea use right, which allows for an exclusive use of natural resources in 

certain spatial and temporal scopes. In 2012, the State Oceanic Administration issued the 

Notice on the Full Implementation of Market-oriented Approach to Sell the Use Right of 

Marine Sand Mining (SOA, 2012). A range of local regulatory initiatives of trading sea use 

rights has also been launched within recent years. These aimed to create incentives of 

sufficient and efficient sea uses and to increase the value of public marine resources (ZJOFD, 

2013). These efforts have created a market in China that restricts the use of marine ESs and 

increases competition and scarcity of access rights to, for instance, marine sand resources, 

fisheries, and coastal space for engineering construction. 

The second type of MBI to have thrived in China is payments for ESs. This aimed to motivate 

actors to preserve ESs at low costs through different payment mechanisms. According to the 

classification developed by Raes et al. (2016), commonly-used mechanisms in China have 

included compulsory payments imposed on private sectors and the internal determination of 

government payments. Accordingly, the Charges for Marine Ecological Damage 

Compensation (CMEDC) and the Subsidies for Fishery Restoration (SFR) accurately 

represent the two mechanisms, respectively. CMEDC requires sea users to pay for ecological 

damage (e.g., pollution, wetland damage, and species loss) caused by their activities to 

compensate the loss of benefit incurred by aquaculture farmers and/or coastal communities. It 

attempts to address negative externalities by defining a liability and increasing the costs to 
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consumers. SFR is a payment from the government to the private sector for carrying out 

habitat restoration, establishing artificial fish reefs, and boosting fish population. Its focus is 

on internalizing positive externalities by encouraging a sustainable provision of fishery to 

meet seafood demands. The two instruments have been developed through national policies, 

such as the Measures for the State’s Loss of Marine Ecological Damage, and the 

Implementation Guidance on the Protection of Fishery Resources and Job Transfer Project. 

These policies have been refined in terms of local regulations and implemented in coastal 

governance practice. 

The development of the two types of MBIs remains an ongoing process and their related 

governance shows clear presence of regulatory and market elements. Thus, it is interesting to 

investigate the current state of these policy instruments and to analyze the extent to which 

existing coastal and marine governance facilitate these instruments from the four distinctive 

governance aspects of MBIs. BASUR is used as an example to explore the governance of the 

first type of MBIs. CMEDC and SFR are analyzed in a bundle as examples to understand the 

governance of the second type of MBIs.  

5.4 Research strategy for analyzing MBIs in China 

This chapter used a combination of two methods: namely content analysis and semi-structured 

interviews. To begin with, existing national policy documents and local pilots on coastal and 

marine governance and the two types of MBIs were collected. The national policy documents 

included legislations, administrative regulations, statements, program reports, technical 

guidelines, and standards. These documents were collected between May and September 2015 

from key official websites, such as the Central Government, the State Oceanic Administration, 

and the Ministry of Agriculture. Data about local pilots and initiatives were derived from 

newspapers and provincial and municipal government websites to reveal more operational 

details on each MBI. For instance, the administrative measures on marine compensation in 

Shandong province, the bidding for sustaining marine sand resources in Guangdong province, 

as well as the implementation of fishery subsides in Qingdao city.  

Next, we interviewed ten key stakeholders to gain insights into the thinking behind the design 

and application of each selected MBI in practice. They were either selected according to their 

position in the relevant government agencies or their expertise regarding coastal and marine 

governance (Appendix A.2) and whether they were capable of reflecting on the processes, 

outcomes, developing trends, and suggestions on the MBIs for ESs. Semi-structured 

interviews guided questions following the analytical framework in Section 2.2. 

Finally, both the policy documents and the interview transcripts were analyzed with the 

computer program of Atlas.ti for content analysis. A preliminary coding scheme (Appendix 

D.3) was adopted to code all relevant text passages fitting under each distinctive governance 
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aspect. Those text passages were aggregated and interpreted accordingly. This led to an 

in-depth understanding of the empirical implementation of the studied MBIs. 

5.5 Results: MBIs for ESs in Chinese coastal and marine governance 

After analyzing the data from the case, we summarized the key findings in Table 5.2. The 

results are explained in the remainder of this section. 

5.5.1 BASUR 

(1) Price 

Making sea use rights tradable has been increasingly adopted in China. In 2012, the State 

Oceanic Administration issued a policy on fully promoting the instrument of BASUR for 

marine sand mining (SOA, 2012). Subsequently, such market-type exchange of rights has been 

expanded to coastal aquaculture, reclamation, and engineering construction. The focus of 

BASUR is on sea uses that are expected to provide ESs; thereby prices are tied to the proxy. 

As a planner from the National Oceanic Technology Center explained: “It is a trade of usufruct 

rights to natural resources. The value of natural resources is considerably illustrated by how to 

produce value, namely, utilization, which finally leads to sea use rights.” To illustrate the value, 

payments are usually made in two ways: by attaching prices to inputs for activities (e.g. 

infrastructures, environmental costs, and administrative costs); and by evaluating the 

measureable benefits from ESs, such as aquaculture output and tourism incomes (SOA, 

2013a).  

(2) Regulatory support 

What guarantees an equitable, open, and standardized market for sea use rights is the 

regulatory element as that defines assessment, liability, and transaction processes. First, formal 

assessment is a precondition for delivering sea use rights. This includes assessing potential 

environmental impacts induced by coastal uses, discussing rationality of function and location, 

and evaluating standard price of different sea areas (CNSC, 2014; SOA, 2010). Sea 

assessment and standard prices are emphasized by the State to maintain elementary values of 

public natural resources and to avoid a dramatic shift in price (SOA, 2013a). This emphasis 

has been refined locally through a formulation of starting prices and evaluation schemes for 

bidding in, for instance, the provinces of Jiangsu, Zhejiang, and Fujian (SOA, 2008). However, 

the assessment illustrates less flexibility in performance. As an expert from the Ocean 

University of China noted: “Standard price should be dynamic…Current evaluation hardly 

captures market changes that may take place rapidly or slowly under the influence of society, 

economy, and natural conditions.”  
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Table 5.2 Findings on the four distinctive governance aspects of the selected MBIs used in 

Chinese coastal and marine governance 

MBIs BASUR CMEDC & SFR 

Price 

Evaluate 

specific 

services 

 Losses of natural fisheries and water 

purification service (CMEDC) 

Evaluate intangible ESs in pilots of National 

Marine Nature Reserves 

Evaluate 

ES-related 

proxies 

Sea use rights (inputs for activities or 

measureable benefits gained from 

ESs) 

Input for ecological conservation and 

restoration  

Opportunity costs of alternative uses 

Regulatory support 

Assessment 

rules 

Conduct assessment on potential 

environmental impacts 

Analyze function and location 

rationality 

Evaluate standard price of different sea 

areas 

Integrate compensation in environmental 

impact assessment  

Assess direct input and measurable output 

from ESs as a basic value 

Assess losses of marine ESs as a theoretical 

reference for upper limit value 

Rights and 

duties 

The State owns the property rights of 

sea areas 

Adopt a registration and certificate 

system for uses 

The State determines ES supply and 

maximum tenures of rights 

 

Sanction of noncompliance of both 

users and government agencies 

The State owns the property rights of sea 

areas 

Integrate compensation liability with sea use 

rights (CMEDC)  

Require collective government finance to 

stimulate private incentives against 

common property setting (SFR) 

Administrative sanctions of noncompliance 

for government agencies 

Transaction 

rules 

Local specification on transaction 

methods and processes 

Set allowable transaction for certain 

use objectives and patterns 

Determine national qualification 

thresholds  

Require collective allocation of 

payments 

Set allowable method and period of 

compensation, and facilitate an agreed 

amount of payments (CMEDC) 

Governments’ internal determination of 

budget amount and project-based 

allocation (SFR) 

 

 



 

129 
 

 

(Table 5.2 continued)  

MBIs BASUR CMEDC & SFR 

Coordination 

Include related 

actors for 

voluntary 

participation 

Users are free to participate but remain 

rather hierarchically affected 

Marine administrative agencies act as 

both providers and ‘management 

intermediaries’ with the cooperation 

among other related government 

agencies 

A few third parties exist to organize 

trading platforms  

Assessment agencies are involved as 

‘assessment intermediaries’ 

Sea users are obligated to pay, but have free 

choices of compensatory methods 

(CMEDC) 

Marine administrative agencies act as both 

‘intermediary providers’ and 

‘management intermediaries’ (CMEDC) 

Service providers are voluntary to 

participate (SFR) 

Marine administrative agencies play roles of 

‘intermediary users’ and ‘management 

intermediaries’ to assign budgets; 

beneficiaries do not participate directly 

(SFR) 

Limited non-governmental organizations are 

inclusive 

Assessment agencies are involved as 

‘assessment intermediaries’ 

Coordination 

methods for 

making free 

choices 

Trading platforms 

Contractual agreements 

Official documentation and joint 

meetings 

Negotiation on compensatory prices 

(CMEDC) 

Less bargaining space for providers in 

setting top-down payments (SFR) 

Official documentation and joint meetings 

Information 

sharing and 

communication 

Transparent information on traded 

areas 

Explicit transaction costs 

Unclear socially optimal prices 

Transparent information on ecological 

losses, impact scope, extent, and 

mitigation measures (CMEDC) 

Limited understanding of social perceptions 

of ESs (SFR) 

Clear transaction costs  

Spatial consideration 

Implement at 

the scale where 

causality 

occurs 

Draw on administrative scales and 

functional zones 

 

Accord with administrative boundaries  

Address cross-border compensation by 

higher-level government agencies 

Address site 

differences and 

specification 

Consider place-based geographical, 

ecological, social, and economic 

differences to set starting prices 

Identify and clarify principle ESs for each 

geographical unit to take compensatory 

priority 
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Second, BASUR has followed a set of predefined rules on property rights and duties. Access 

rights to natural resources are constrained by a registration and certificate system of sea use 

rights and zoning (SOA, 2006). According to ecological and social conditions per zone, 

governments have determined the supply of ESs, as well as who has access rights (i.e. issue a 

certificate as the only legitimate symbol) and for how long (i.e. set a maximum tenure of right 

for different uses). Such property settings have created political pressures on exchanges. One 

example is short tenures of rights gained by users. As a planner from the National Oceanic 

Technology Center explained:  

“Governments are not willing to transfer a long-period use right to a risky or 

large-scaled production like fish farming. Rapid economic development normally 

leads to revoking rights for certain areas for new economic development. It means 

the longer tenure possessed by a user, the more costs for compensation 

governments have to bear.”  

BASUR is also conditioned by sanctions for noncompliance of both users and government 

agencies. Users who cheat in transactions and change the approved utilization should be fined; 

government agencies that fail to conduct supervision should accept penalties (QDHDG, 2015).  

Finally, the regulatory operation of transactions is central to BASUR. Although there is no 

national policy that specifies methods or processes for BASUR, local initiatives have brought 

this aspect forward, such as in Gunagxi, Guangdong, and Zhejing provinces (ZJOFD, 2013; 

Zhao et al., 2015). To assure trading efficiency and justice transparency regarding process, 

results, and information has been underlined. Allowable transactions for certain use objectives 

and patterns have also been set locally to clarify the scope of tradable objects (QDHDG, 2015). 

At the national level, thresholds have been qualified on, e.g., spatial resources for reclamation 

and maintenance of natural coastal lines (SOA, 2011). This creates a scarcity for certain uses 

of the sea in markets. Incomes from bidding and auction are required to be collectively 

allocated for ecological restoration and climate risk prevention as a way of fair distribution.  

(3) Coordination  

The coordination underpinning BASUR is based on users’ voluntary participation, diverse 

coordinative methods, and information communication. First, users (e.g., individuals, firms, 

entities) have free and informed choices about how to engage in a bid or an auction. Although 

users’ participation is not legally compulsory, users are prone to enter only when a stable 

relationship with governments has been developed. This would smooth the subsequent 

administrative process and prevents users from undesirable costs. This effect is relevant to 

marine administrative agencies. These perform as the State’s representatives to provide ESs 

and approve sea use certificate, as well as ‘management intermediaries’ for BASUR operation 

(ZJOFD, 2013). Other related government agencies are obliged to cooperate with marine 
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sectors. In some local cases, the operational role can be done by a third party of organizing 

trading platforms. These can act independently and without administrative interference (Zhao 

et al., 2015). BASUR also involves ‘assessment intermediaries’, since the evaluation of sea 

uses is quite essential for exchange. Nevertheless, not only marine assessment agencies, but 

also those from assessment fields of real estate, forest, and land uses, are active to participate. 

Several interviewees argued that, although experiences have been accumulated, schemes (e.g., 

a socially organized institute and rules on overcoming assessment rents) are absent to assure 

the capacity of assessment and the quality of results. 

Second, an array of methods acts to provide bridges to support actors’ cooperation. Trading 

centers for sea use rights have been established in cities of Nantong, Qingdao, and 

Lianyungang to connect supply and demand sides (Li & Liang, 2014; QDHDGO, 2015). 

Governments (providers) and bidding winners are coordinated through contractual agreements; 

this method actually formulates conditional payments for gaining a legal certificate of access 

right. Contracts between assessment agencies and providers or users are different, as they 

focus on the exchange of technical services, rather than ES-related proxies. Cooperation 

among government agencies for intermediation depends on official documentation and joint 

meetings. This allows for discussions about spatial allocation, impacts, and solutions (ZJOFD, 

2013). Civil society is also involved through public notices about trading plans and results. 

People who are potentially affected could inform of their own concerns for ESs. 

Information presented in BASUR is partly transparent. Information on traded areas relevant to 

location, ecosystem quantity, and starting prices is transparent. Transaction costs associated 

with an exchange (e.g., price evaluation, negations among intermediaries, and certification 

enforcement) seem clear and helpful to reduce information asymmetries. Generally, socially 

optimal prices of sea use rights have not been identified via transaction processes. As an 

official from the SOA stated: “A sea-use project is inclusive of military, transportation and 

private business information…its openness cannot be determined by one agency. Outcome of 

openness is uncertain. No one would like to take a risk.” The poor information sharing causes 

a weak perception of tradable rights on sea uses. This further hinders exchange scales, 

sufficient frequency of transactions, and the identification of optimal prices.  

(4) Spatial consideration 

BASUR demonstrates spatial features in terms of matching administrative scales and 

functional zones, and taking in situ differences into consideration for starting prices. BASUR 

takes place within administrative scales since the use rights are administratively secured. 

Moreover, use purposes of traded areas are required to be consistent with marine functional 

zones, which define, as an expert from the Ocean University of China explained, “different 

attributes of marine resources particularly in territorial water and for which purpose those 
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natural resources can be used.” This consideration guarantees that activities decided through 

biddings/auctions are appropriate for a given spatial area. Also, these ecological attributes, 

together with geographical, social, and economic differences, are critical for designing starting 

prices (SOA, 2013a). Specifically, national delimitation of sea-use grades and patterns 

distinguishes place-based values and ecological costs, serving as an essential foundation for 

setting starting prices. 

5.5.2 CMEDC & SFR 

(1) Price 

CMEDC and SFR are the current mainstream of payments for ESs in Chinese coastal and 

marine governance. Both payment mechanisms draw on input for ecological restoration (e.g., 

costs of infrastructure, monitoring, assessment, and consultation) and the foregone net benefits 

from ESs (i.e. opportunity costs). CMEDC brings evaluation forward to specific ESs; namely, 

prices on losses of fisheries and water purification service are taken into account (SOA, 

2013b). An official from the National Development and Reform Commission noted that:   

“Current focus is on the quantity loss of material objects. Actually, values of other 

services like regulating services should be dominant in marine compensation. 

However, who is willing to believe it and pay? A middle course is thus evaluating 

tangible or easily-calculated things.”  

In a recent pilot, more intangible services have been measured and adopted in National Marine 

Nature Reserves. This scheme cultivates regulatory rigidity and rich data, in which higher ES 

prices are expected to gain great acceptance. 

(2) Regulatory support 

As mentioned above, CMEDC is about users’ payments for ecological damage caused by their 

activities to compensate providers’ losses. SFR is a payment from government to encourage 

users’ positive activities for ES provision. These two payment mechanisms determine a strong 

reliance on regulations. Assessment on ecological losses and payments has been stimulated by 

environmental impact assessment (GB/T19485-2014; SOA, 2010). In 2013, the Technical 

Guidelines for Assessment of Marine Ecological Damage (Trial) (SOA, 2013b) specified a 

baseline for compensation. The value of damaged ESs, however, is only considered as a 

theoretical reference for upper limit compensation (CCICED, 2008).   

State-owned property rights of coastal and marine ESs fundamentally affect the two payment 

mechanisms. For SFR, people without property are normally short of incentives for ES 

restoration and provision. Private incentives need to be stimulated against the context of 

common property of public resources. Hence, collective government finance is required to 
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assure the benefits of people who contribute to ES maintenance or restoration, for example, 

fishermen and oceanic pasture operators. For CMEDC, land/sea developers that gained sea use 

rights normally consume ESs or damage ecosystems. Sea use rights are helpful to clarify 

beneficiaries and their liabilities. Thus, the transaction of sea use rights is a vehicle to impose 

charges of compensation. Nevertheless, not all utilizations of coastal and marine space have 

been clarified in terms of property and this restricts CMEDC (SC, 2013). Eventually, imposing 

compensation charges and distributing subsidies are typical government tasks. These activities 

are associated with administrative sanctions, which have a presence in local pilots, for instance, 

the Measures on Administration of Marine Eco-compensation in Shandong province (SDFD, 

2016).  

CMEDC and SFR draw on different transaction rules. Compensation periods and allowable 

compensation methods are specified for CMEDC. Both users and government should agree on 

the amount of payment. SFR is a top-down way to determine the total amount of subsidies. 

The amount varies depending on financial capacities and the value that governments attach to 

ecological conservation (MAO, 2013). SFR is more like a technical-economic intervention; its 

application depends on government-planned restoration projects. Outcomes of such projects 

tend to be easily monitored and measured.  

(3) Coordination  

The two MBIs demonstrate different coordination. The first concern is about the involved 

actors. For CMEDC, users are obligated to pay compensation on the demand side, but are free 

to choose between cash payment and offsite restoration of a degraded habitat. The official 

from the National Development and Reform Commission explained this compulsory 

participation as follows:  

“Most beneficiaries still think that ecological services are free to use…If charges 

of compensation are too high to be accepted by users, it is thus less likely to make 

a good use of marine resources…Compulsory rules of payment are the result of 

game.” 

From the supply side, marine administrative agencies act on behalf of the State or fishermen to 

claim for compensation (as ‘intermediary providers’ of ESs), and also perform a role of 

‘management intermediaries’ to operate and monitor CMEDC (SOA, 2014b). The planner 

from the National Oceanic Technology Center criticized the dual position as follows: “Those 

agencies are apt to employ power to control more resources through finance 

distribution…They have a mandate to immunize against CMEDC for industrial programs that 

would greatly enhance economic outputs.” For SFR, freedom of participation is delegated to 

providers (e.g. fishermen or contractors of artificial fish reef). Local governments can be seen 

as service providers also when they receive the State’s payments for operating public welfare 
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programs. Marine administrative agencies are ‘intermediary users’ (as representative of final 

beneficiaries) to assign a revenue from the demand side and take charge of SFR operation and 

supervision (MAO, 2013). In this case, beneficiaries do not participate directly; similar 

power-affected distribution, as in CMEDC, also occurs due to the dual position of government 

agencies. For both CMEDC and SFR, non-governmental organizations are not engaged in 

transactions to provide finance or intermediation service. Only assessment agencies are 

inclusive as independent third parties to serve ecological monitoring, damage assessment, 

subsidy standard formulation, and project evaluation. 

When focusing on coordination methods, negotiation between users and marine administrative 

agencies facilitates an agreed price for CMEDC. By contrast, the top-down payments for SFR 

allow for limited bargaining space for ES providers. Coordination mainly takes place between 

related government agencies in terms of official documentation and joint meetings for budget 

distribution. The planner from the National Oceanic Technology Center criticized this as 

follows: “Providers should decide how to use the budget and which ecological project should 

be launched, since they are the final beneficiaries. Benefits determined by governments may 

not satisfy providers’ desire.” This criticism also reveals an insufficient exchange of 

information about providers’ perceptions of ESs in SFR distribution. CMEDC performs better 

in information sharing to make ecological losses, impact scope, extent, and compensatory 

mitigation measures available (SOA, 2013b). Transaction costs seem clear for both 

mechanisms, such as revenue arguments within governments, direct negotiation with users 

based on assessment, and costs comparison between direct payments and offsite restoration. 

(4) Spatial consideration 

Spatial consideration is underlined as a foundation for CMEDC and SFR. Ongoing 

developments of both instruments draw on administrative boundaries, rather than a 

geographical scale of the ecosystem. Critical ESs for each geographical unit have not been 

identified and classified to take compensation priority. Local budgets only support restoration 

projects that take place within local boundaries. Payment rules formulated locally have no 

cross-border sanction to address upstream-downstream compensation (SDFD, 2016). In this 

case, a higher-level government agency normally takes charge of coordination, such as 

proposing solutions to offsite pollution. Moreover, identifying critical ESs for each 

geographical unit is still ongoing to support compensation priorities. The National Principle 

Function Zoning (SC, 2015) and the Marine Functional Zoning have built a spatial framework 

and laid a foundation for the identification (SOA, 2009). A specific marine ecological zoning 

has been planned to fit the scale and pattern of ecosystems better (SOA, 2009).  

5.6 Reflection and Discussion 
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5.6.1 Advantages and shortcomings of the Chinese governance of MBIs for ESs 

This chaper sought to gain insights into the utilization of MBIs in China for governing coastal 

and marine ESs using an analytical framework with four distinctive aspects. The results show 

just how much governance matters for MBIs. Not all of the four aspects are part of the 

Chinese coastal and marine policy. The results have illustrated certain advantages of Chinese 

practice. For example, the existing governance of MBIs is capable of reducing transaction 

costs, maintaining natural capital, stimulating actors’ interactions, and integrating place-based 

features and ES bundles. Meanwhile, shortcomings of Chinese coastal and marine governance 

are also revealed, including the exclusion of major ES values from price setting, inflexible 

assessment rules, political pressures on market coordination, and the administrative scales at 

which MBIs are operated. In the remainder of this section, the advantages and shortcomings 

for each distinctive aspect will be discussed.  

In China, prices are significantly attached to land/sea uses and inputs, rather than to 

clearly-defined ESs. This consideration makes evaluation easier and less costly for trading. 

This advantage has been widely supported in previous studies (Wunder, 2015). Besides, 

stakeholders’ willingness to pay for natural resources remains quite weak in China. Given this 

situation, emphasizing tangible inputs (e.g., infrastructures) in sea areas is helpful to identify 

users and increase their participation; and even promotes compulsory participation. This merit 

has been illustrated by CMEDC and accords with other empirical research (Farley & 

Constanza, 2010). By contrast, the evaluation scope of specific services is quite narrow for the 

selected MBIs (only includes natural fisheries provision and water purification service). 

Excluding the major values of other ESs in price setting may reduce the environmental 

effectiveness of the instruments.  

Regulations provide a considerable support for the analyzed MBIs in China. First, assessment 

rules are helpful to maintain natural capital. Setting standard prices (e.g., the starting price of 

bidding and the basic price for compensation) informs stakeholders of basic values of natural 

capital. It guarantees a threshold to maintain coastal and marine values in exchanges. Also, the 

flat-rate prices show strength in reducing costs that occur in small-scaled transactions (e.g., an 

exchange of sea use right for aquaculture). It can lighten the burden that poor users have to 

bear. Second, property rules and liability rules (Raes et al., 2016) in China are useful in 

overcoming free riding and lower transaction costs. Given the non-excludable attribute of 

many coastal and marine ESs, access rights to resources are limited through certificates, or a 

liability of protection defined by law. Government payments (SFR) and compulsory charges 

(CMEDC) are accordingly set. The results reveal the necessity of regulatory efforts for 

ES-related market as many scholars have argued (Kemkes et al., 2010; Wunder, 2015). 

Meanwhile, regulatory shortcomings also exist for transactions. For instance, inflexible 
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assessment rules fail to capture market dynamics, and administrative approval of property can 

easily cause political pressures on trading.  

In China, coordination for implementing MBIs has grown in importance. The use of 

coordination methods, the provision of incentives, and a certain level of freedom to make 

choices are useful to help reduce transaction costs. The developed trading platforms, joint 

meetings, and negotiations enable actors to join market interactions directly. Different degrees 

of incentives are offered to stimulate voluntary participation of ES users (in BASUR) and 

providers (in SFR). These actors’ engagement is crucial to reach agreements and reduce costs 

(Raes et al., 2016; Tacconi, 2012). Chinese government has an outstanding position in 

coordination. Government plays the role of ‘management intermediary’ and acts as the 

representative of users and providers by creating links among actors. Such monopsony 

situation (i.e., pooling services from providers or funds from users) and the intermediary role 

can decrease transaction costs by minimizing the number of involved actors (Raes et al., 2016; 

Vatn, 2015). Nevertheless, those settings do not fully create a favorable environment for actors 

to have free meetings, form open-market prices, or increase largely voluntary participation. In 

some cases, users’ participation in a bid depends on their relationships with governments. 

Essentially, the multiple roles played by government are likely to create political pressures on 

MBIs. This is most obvious in the finance allocation that is subject to power. 

Regarding the spatial aspect, the two types of MBIs have integrated place-based features and 

ES bundles based on spatial zones. Setting starting prices of bids and identifying 

compensation priorities considerably rely on the ecosystem functions and attributes of each 

zone. The assessment of sea areas and ecological losses in China illustrates a thinking of 

assessing ES bundles, since an array of ESs is spatially linked through a certain ecosystem 

function. Paying for a set of such loosely defined ESs may maximize social benefits (Farley & 

Costanza, 2010). Additionally, bundling ESs in MBIs may increase beneficiaries and avoid 

exclusivity on other services caused by commoditizing a certain service (Kemkes et al., 2010). 

However, the implementation of the selected MBIs is at administrative scales that express 

little concern for the scale at which ES causality occurs. Findings show that no specific 

administrative scale matches upstream-downstream allocation or watershed-based causalities. 

Existing rules to address those ecological causalities are rather a regulatory way to realize 

administrative coordination. 

Overall, as the majority of coastal and marine ESs are common pool or public resources, and 

as their property rights belong to the State, Chinese governments promote MBIs in their own 

way – with strong reliance on regulatory support and their past strengths to provide economic 

incentives. Consequently, the use of MBIs in Chinese coastal and marine governance only 

shows part of the four distinctive governance aspects of MBIs. Based on the above analysis, 



 

137 
 

governance improvements could be made for a better use of the analyzed MBIs in China. 

5.6.2 Efforts for improvement 

To improve the implementation of the analyzed MBIs, three important governance efforts 

could be made. First, the major value of coastal and marine ESs should be integrated. A 

comprehensive assessment system that defines which, and how to identify and evaluate, 

critical ESs is needed. To keep a lower level of transaction costs, such an assessment system 

could be refined step-by-step based on existing databases and tools (Primmer & Furman, 

2012). Moreover, to reveal optimal prices of ESs in a dynamic market and inform assessment 

settings, the frequency of transactions should be increased. This requires broadening the scope 

of tradable ES-related proxies and imposing explicit property rules.  

Enhancing social learning and recognition for the payments for coastal and marine resources is 

also worthwhile. Creating better partnership atmosphere and communicating channels to share 

social, economic, and ecological information can be recommended so that more awareness and 

support can be built for MBIs (Chobotová, 2013). Through this, compulsory participation may 

gradually convert into voluntary participation with more willingness of payments. This would 

increase the environmental effectiveness and socio-economic efficiency of MBIs (Tacconi, 

2012).  

Last but not least, social and local initiatives on MBIs for ESs should be stimulated to 

supplement the hybrid governance in which regulation retains a major role. More independent 

third parties should be involved and assigned responsibility for operating ES transactions to 

mitigate political pressures on markets. Social initiatives on conservation funding need 

encouragement to change the dominant position of government funding and improve financial 

sustainability (Scherr & Bennett, 2011). Local initiatives on cooperation also require more 

attention, since they have potentials to bridge across authorities and overcome sector-by-sector 

shortages when addressing place-based issues.  

5.7 Conclusion 

Previous studies on MBIs for ESs and coastal and marine governance have suggested that the 

governance of MBIs should integrate ES values by setting prices to ESs or related proxies, as 

well as draw on required regulation as an important support. These studies also point to a 

better coordination to enable actors to make free choices based on spatial scales at which 

coastal ES causality occurs. However, results from the analyses of Chinese practice show 

different emphases when compared to the general literature about the governance of MBIs for 

coastal and marine ESs. Chinese policies largely do not depend on market-oriented ways to 

determine ES provision, set economic price, or facilitate free negotiations between supply and 

demand sides for ES exchange. The understanding of the role of free choice, and the way in 
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which coastal and marine policies deal with complex ES interactions, is still limited. By 

contrast, Chinese MBIs mainly provide economic incentives for ES maintenance by relying on 

regulations. The MBIs tend to integrate a certain level of ES valuation and impact assessment. 

This contributes to a better understanding of transactions and ES allocations. Moreover, 

Chinese coastal and marine governance has a clear focus on improving policy coordination by 

reducing transaction costs in a largely non-market environment. 

Overall, the analytical framework that emphasizes the four distinctive governance features of 

MBIs for ESs; namely price, regulatory support, coordination, and spatial consideration, has 

proven to be useful to gain insights into the utilization of MBIs for the governance of coastal 

and marine ESs. The empirical analysis of, and the general implications for, Chinese practice 

contribute to the ongoing discussions about the need to understand MBIs and ES governance 

complexity better. 
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6.1 Introduction 

From an economic institutionalist perspective, the central objective of this thesis was to 

provide a comprehensive understanding of the integration of ES thinking in coastal and marine 

governance on the basis of Chinese experiences. In this way, this thesis sought to clarify the 

importance of attuning institutional arrangements with ecosystems, thereby enhancing coastal 

and marine governance. Four individual studies were conducted to meet the central objective. 

These studies focused on the following two key challenges regarding the integration. The first 

challenge is about highlighting ESs and their interrelationships, particularly in coastal strategic 

planning. It is critical to understand the extent of the dependence that coastal populations have 

on coastal and marine ecosystems. The second key challenge involves ensuring institutional 

support for the integration of ES thinking. In this chapter, the critical analyses in Chapters 2–5 

of the way in which Chinese coastal and marine governance has attempted to meet both the 

challenges – and thus integrate ES thinking – will be incorporated to meet the central research 

objective. This chapter will thus present the reflection and conclusion of this thesis.  

The structure of this chapter is as follows. Section 6.2 will provide the answers to the research 

questions formulated in Chapter 1. These answers are used as the basis for the empirical 

reflections in Section 6.3. The first part of Section 6.3 is a synthetic discussion of the key 

findings and empirical implications. Specific suggestions for governance efforts, which 

planners and policymakers could follow to improve coastal and marine governance, are 

provided in the second part of the empirical reflections. The theoretical and methodological 

reflections are presented in Section 6.4 and Section 6.5, respectively. Finally, Section 6.6 

concludes with recommendations for further research on the governance of coastal and marine 

ESs.   

6.2 Coastal and marine governance towards the integration of ES thinking 

The integration of ES thinking into coastal and marine governance has been addressed through 

the research questions (RQs) that were discussed in Chapters 2–5. The first challenge has been 

dealt with in Chapters 2 and 3, while the second challenge has been emphasized in Chapters 2, 

4, and 5 to find solutions. Theoretical understandings with respect to ESs, economic 

institutionalism, and natural resource governance, were applied to gain empirical insights. The 

in-depth analyses of the Chinese coastal and marine governance have provided on-the-ground 

knowledge of the required integration, which in turn contributes to the theoretical 

understanding of the integration of ES thinking. The remainder of this section will offer 

answers to the RQs formulated in Chapter 1.   
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6.2.1 To what extent may specific ESs be recognized and incorporated in coastal and 

marine governance and to what extent are existing institutions capable of managing 

those services? (RQ 1) 

Chapter 2 was an explorative study on the two challenges for the integration of ES thinking, 

through the case of Jiaozhou Bay. The analysis has presented the explicit level of the different 

categories of ESs in coastal strategic plans and the institutional capacities relevant to the 

incorporation of ESs. The content analysis of the selected coastal strategic plans showed that, 

although the analyzed plans had no explicit reference to the terminology of “ecosystem 

services,” many references to the benefits that are derived from coastal and marine nature 

were present. This means that diverse coastal and marine ESs have already been 

unconsciously considered by planners and policymakers. The analysis also showed different 

extents of the dependence that coastal development has on ESs. Specifically, among the four 

categories of ESs, provisioning services (e.g., provision of seafood, biochemical material, and 

coastal space for industrial development) were the most commonly mentioned, followed by 

cultural services (e.g., tourism and cognitive values). By contrast, fundamental supporting and 

regulating services, such as soil formation and climate regulation, have gained less attention in 

coastal strategic planning. The results imply that adopting ES thinking to conceptualize and 

categorize all possible ESs is meaningful for coastal and marine governance. The capacity of 

planners and policymakers may be increased to identify and coordinate all possible ESs.  

The idea that the integration of ES thinking should be supported by the existing institutions is 

one of the key challenges. Chapter 2 focused on the institutional capacities relevant to the 

recognition and incorporation of ESs from Jiaozhou Bay. For this purpose, a multi-level 

analysis of institutions (including macro-, meso-, and micro-levels) has been conducted by 

adopting the framework developed by Alexander (2005, 2012). As shown in Chapter 2, at the 

macro-level, the Chinese national strategy of marine sustainable development has highlighted 

economic benefits, as well as ecological benefits, from different categories of ESs. This can be 

considered an institutional strength, as it results in a range of important ecosystem processes 

and benefits being centrally positioned in strategic governance discussion.  

At the meso-level, the inter-organizational structures, as well as the planning and 

implementation processes were hierarchical and fragmented. Imbalanced power relations 

across vertical and horizontal levels in China determined different sectoral influences. 

Powerful sectors tend to favor only certain ESs in their personal interest. Such matters 

particularly affected the marine and fishery sector and the environmental sector. Compared to 

economic agencies, these two sectors had weaker institutional capacities, as a result of which, 

they often failed to promote conservation actions for fundamental ESs. Hence, services that 

can create more economic benefits have remained popular, such as the provision of energy and 
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the cultural service of tourism.  

Intra-organizations at the micro-level also affected the incorporation of ESs in different ways. 

For instance, the limited engagement of specialists, who can provide stakeholders with 

scientific knowledge regarding cultural, regulating, and supporting services, undermined the 

accommodation of these services. Moreover, assessment institutions were constrained by 

limited technologies and guidelines on sea use, due to which they failed to assess less tangible 

and identifiable ESs objectively in the planning processes. Moreover, the unfavorable position 

of small entrepreneurs and their low awareness of the influence of strategic decisions on 

private interests resulted in the absence of social values attached to regulating and supporting 

services.  

By comparing the results from Jiaozhou Bay with other international case studies, the analysis 

has revealed that fragmented institutional structures and limited ES assessment are the most 

important institutional weaknesses, resulting in the partial consideration of ESs. Some ESs 

remained unincorporated in China owing to the considerable economic incentives for 

development, which led to the prioritization of economic activities over the conservation of 

non-profit ESs at all levels of the institutions. The strong, exclusive responsibilities of the 

Chinese government were also striking, since regulatory influence extended to a wide scope of 

institutional arrangements for ES governance. Thus, the multi-level analysis of the existing 

institutions in relation to ES integration provided a context and an initial step for the analyses 

in the following chapters. 

6.2.2 How to identify the interrelationships among ESs (trade-offs and synergies) that 

may have been integrated in coastal and marine governance? (RQ 2) 

With respect to the first challenge, many scholars have argued that an explicit and integrated 

inclusion of ESs and their interrelationships can improve the quality of governance (Sitas et al., 

2014; Piwowarczyk et al., 2013). In contrast to specific ESs, making ES interrelationships 

apparent in coastal and marine governance is difficult. To cope with this challenge, Chapter 3 

presented a four-step method for identifying ES interrelationships that may be considered in 

coastal strategic planning, thus contributing to the evaluation of coastal and marine 

governance.  

The first step of the method involved the selection of strategic plans according to the 

following three key criteria: (1) plans that were developed within different key sectors, (2) 

plans that had an overarching and influential view on ES allocation, and (3) plans that 

involved innovative thinking and arrangements for ES governance. After demarcating the 

research scope, the second step was designed to identify coastal ESs themselves, thus 

presenting a foundation for discussions on ES trade-offs and synergies. In this step, each 

selected plan was examined to code the references to the ESs listed in the coding system, 
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which was developed to indicate all possible coastal ESs and ensure a coding consistency 

across different plans. The first two steps led to a more aggregated coding step to identify 

coastal activities, ESs, and their effects, which was the third step. The aggregation of 

interrelationships relied on a clear cause-effect mechanism, which has been promoted by 

Bennett et al. (2009). This mechanism allowed for substantiating ES interrelationships, namely 

an expanding set of policy interventions as drivers affecting ESs (driver-ES), as well as the 

interactions caused among the services (ES-ES). Finally, presenting the results of the 

identified interrelationships in a graphical manner is helpful for the understanding and 

communication among the actors, with regard to use conflicts. Therefore, the fourth step 

involved the development of relational diagrams of the identified ES interrelationships. For 

this purpose, basic symbols were adopted to indicate ESs, their drivers, and their effects. 

The case study of Jiaozhou Bay has demonstrated the usefulness of the four-step method in 

improving the legibility of ES interrelationships in coastal strategic plans. In accordance with 

other international studies, trade-offs often involve provisioning services because of their 

relevance to exclusive spatial uses and a popular social preference (Rodríguez et al., 2006), 

while cultural, regulating, and supporting services are frequently taken into account for 

producing synergies (Busch et al., 2011; Potts et al., 2014). The four-step method also showed 

added value in identifying the overlooked ES interrelationships, which was particularly 

relevant to the regulating and supporting services. Examples in the case study involved carbon 

storage, algal blooms prevention, and erosion control, which are generally underappreciated 

and vulnerable to indirect impacts. When analyzing the perceived drivers of ES 

interrelationships, the results have suggested that the coastal strategic plans failed to capture 

the spatial and temporal attributes of drivers, such as the frequency and the influence of an 

activity in the long run. These considerations are crucial for managing ES interrelationships.  

Taken together, the four-step method and its application presented the substance and possible 

ways of identifying and structuring ES interrelationships. This enabled the analysis of 

complex human-nature relationships in coastal strategic planning, linking ES thinking with 

coastal and marine governance.   

6.2.3 How may rules-in-use facilitate the integration of ES thinking within coastal and 

marine governance? (RQ 3) 

What essentially matters to the integration of ES thinking is how the rules are developed and 

adopted (Muradian & Rival, 2013). This is considered an important point in meeting the 

second challenge of the integration, as highlighted in Chapter 4. A framework of ES-specific 

rules for coastal and marine governance was developed to investigate how the rules-in-use 

may facilitate the integration of ES thinking into coastal and marine governance. This 

framework is based on the seven types of rules that are part of the Institutional Analysis and 
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Development (IAD) framework (Ostrom, 2009) and an intensive review of previous studies. In 

Chapter 4, this framework has been applied to investigate the coastal strategic planning of 

Qingdao – a critical action situation, within which a range of rules have been designed to 

structure the users’ choices and ES utilization.  

Chapter 4 shows that a range of rules-in-use may accommodate ES thinking. Previous studies 

on coastal and marine governance have suggested that position rules usually focus on the 

involvement and the role of governments, scientific groups, and non-governmental 

stakeholders. The three key groups should perform as ‘regulators of competition’, supporters 

of ES knowledge, and users for maintaining ES provision, respectively. The case study of 

Qingdao revealed that if the capacities of non-governmental stakeholders are limited, it would 

restrict the promotion of conservation incentives, ecological knowledge, and local ES 

concerns in governance. The selection of participants could also be a way to include ES 

perspectives. It means that boundary rules should clarify the selection criteria by considering 

the responsibilities of the actors, their ecological and social knowledge, as well as potentially 

affected users of ESs. In relation to the last criterion, the potentially affected users in Qingdao 

were limited to the intended economic actors for marine industrial development, rather than 

the potentially affected group for ecosystem changes. It resulted in less concerns on coastal 

and marine conservation from a long-term perspective. To better detect and address ES-related 

conflicts, stakeholders should participate early and throughout the entire decision making 

process. The early involvement of local communities in Qingdao’s strategic planning process 

resulted in the early detection of problems and a further modification of the plans.  

Choice rules should clarify what actions are allowed, obliged, and prohibited, by setting 

choice limitations per coastal and marine zone, based on social-ecological conditions. 

Meanwhile, each zone associated with use rights seems to provide a useful way of managing 

the use-and-entry choices of vulnerable ESs. Chapter 4 showed that the choice rules in 

Qingdao directly constrained specific activities that may reduce natural resources or damage 

ecosystem functions. It also offered the possibility of accommodating ES thinking to affect the 

users’ choices. One example is, emphasizing wetland connectivity and landscape diversity in 

zoning, to allow and oblige ES uses. Payoff rules also aim to coordinate ES uses. Such rules 

are required to influence the benefits and losses from ESs, to establish incentives and 

deterrents for coastal activities. Therefore, ES values and economic perspectives should be 

taken into account in payoff rules. The Qingdao practices have proved that marketable ESs 

and ES proxies, such as the provision of fisheries and sea use, were typically evaluated for the 

allocation of benefits and losses. This seems very useful in influencing users’ choices and 

producing collectively positive outcomes (e.g., clean water and beautiful coastal landscape).  

As discussed in Chapter 4, aggregation rules are required to stimulate a mix of top-down and 
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bottom-up decisions, to coordinate local uses and higher-level goals regarding ESs. In the case 

of Qingdao, bottom-up decisions on ES uses appear to be rather limited. To enhance the 

effectiveness of ES governance, authorities that were traditionally distributed to fragmented 

sectors should be adjusted based on the characteristics of an ecosystem and collective decision 

making. In relation to scope rules, the fitness of the existing institutions, based on 

geographical scales and ES interactions, should be emphasized. However, in practice, such 

rules seem difficult to operate. For example, the geographical focus of land-sea integration has 

been promoted for years in Qingdao, to control land-sourced discharge, based on the 

environmental capacity of the sea water. Due to the lack of a concrete and systematic design, 

the expected outcomes have hardly been achieved.  

Finally, as an essential support for the other six types of rules, information rules are required to 

specify the provision of knowledge concerning ES conditions, demands, values, uses, impacts, 

and spatial distribution. This is a crucial and effective way to facilitate ecosystem-based 

decisions. Among the required information, ES values and impacts have been increasingly 

available in Qingdao, although restrained from decision making. Insufficient budget and time 

for ES evaluation and a low level of acceptance among policymakers have caused the 

restraint.  

Overall, by revealing how ES-specific rules may be developed and adopted in practice, the 

second challenge has been met. The literature review and the empirical analysis on the 

rules-in-use also clearly illustrated the usefulness of integrating ES thinking in coastal and 

marine governance. 

6.2.4 How may coastal and marine governance facilitate MBIs for ESs? (RQ 4) 

In this thesis, MBIs have been considered an operational means to realize ES thinking. 

Chapter 5 has dealt in particular with the second challenge of ensuring institutional support for 

the integration of ES thinking, by zooming in on the emerging MBIs in Chinese coastal and 

marine governance and by investigating how the existing coastal and marine governance 

facilitate MBIs. The on-going theoretical debate and international discussions show the need 

to gain better empirical understanding about MBIs and ES governance complexity.  

Previous studies have suggested that there are four distinctive governance aspects of MBIs for 

ESs: price, regulatory support, coordination, and spatial consideration. Generally, to 

incorporate diverse values of ESs in MBIs, the price is attached directly to ESs or to 

ES-proxies. Regulatory support is generally considered an important part of MBIs, imposing 

essential preconditions for MBIs with respect to the rules of assessment (e.g., on uses and 

impacts), transaction (e.g., allowable total amount), and liability (e.g., permits of fishing 

rights). Coordination is also considered inherent in the relevant governance of MBIs, to 

facilitate free choice-making and stimulate the participation level of the actors. Finally, the 
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governance of MBIs for ESs has gradually been featured due to spatial consideration on causal 

issues and site-based conditions. This kind of consideration has been argued to make way for 

MBIs, in which cross-border and site-specific issues can be dealt with.  

According to the four distinctive aspects mentioned above, Chapter 5 explored how MBIs for 

ESs are facilitated by coastal and marine governance. Generally, the case study illustrated that 

the reliance of the analyzed MBIs on regulatory support appears to be rather strong for 

providing economic incentives and increasing users’ engagement. In reference to coordination, 

China highlighted this aspect in terms of keeping the transaction costs low. Cost reduction has 

been realized through regulations and coordinative methods, such as setting flat-rate prices 

while bidding for sea-use rights and creating the role of ‘management intermediary’ for 

coordination. The empirical analysis also illustrated the importance of ES valuation and 

impact assessment for MBIs, as emphasized in the on-going discussion. However, prices were 

mainly attached to tangible inputs to assess the value of a sea area and the ecological losses 

(e.g., infrastructures), rather than a wide range of specific services. This was caused by a weak 

willingness among the stakeholders to pay for natural resources.  

In the theoretical debate, MBIs should facilitate freedom of choice for interactions among the 

relevant actors. Chapter 5 showed that the freedom of choice was reflected only moderately in 

the Chinese case. Existing governance has not created a favorable environment for actors to 

have free meetings, or increase the level of participation in ES-related transactions. The 

freedom of choice was often influenced by the regulatory power of the governments in relation 

to, for instance, finance allocation and negotiated price setting. However, as discussed in 

Chapter 5, there was implicit evidence in China about addressing ES causalities across scales 

efficiently, such as internalizing costs or revealing causality information. Although zoning 

schemes and sea use assessments provide essential regulatory support for integrating 

location-based conditions and ES bundles, the studied MBIs cannot make 

upstream-downstream allocation or deal with watershed-based causalities. Instead, the MBIs 

actually highlighted a regulatory way to achieve administrative coordination. Overall, the 

Chinese case clearly showed that market-oriented methods and perspectives related to ESs 

have been integrated in coastal and marine governance. Hybrid governance that combines both 

market and regulatory elements is crucial for the implementation of MBIs for coastal and 

marine ESs. 

6.3 General empirical reflection 

6.3.1 Emerging governance efforts in China 

From the perspective of economic institutionalism, this thesis has investigated the integration 

of ES thinking into coastal and marine governance by dealing with the two key challenges (i.e., 

highlighting ESs and their interrelationships, and ensuring institutional support for the 
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integration) by focusing on Chinese practices. In this section, emerging governance efforts in 

China will be gathered to show the extent to which ES thinking is integrated in Chinese 

coastal and marine governance, while generally presenting the key implications for 

institutional design. 

To begin with, Chinese practices have demonstrated the integration of ES thinking to a certain 

extent. Although there was no clear reference to the terminology of “ecosystem services,” a 

variety of ecological characteristics, as well as provisions and benefits from land and sea, were 

evidently present in the policies. The studied coastal strategic plans showed an awareness of 

human dependence on coastal and marine ecosystems to varying degrees and in different ways. 

This can be understood as an implicit integration of specific ESs. However, as previously 

discussed in Chapters 2 and 3, some fundamental ESs (e.g., supporting and regulating services) 

and the corresponding indirect impacts on them have been overlooked. This lack of awareness 

is very likely to increase the ecological vulnerability and restrict the methods and results of 

dealing with ES complexities. This suggests that a more explicit acknowledgement of ESs in 

policies is needed. Coastal and marine governance could thus be improved by systematically 

categorizing and identifying all possible ESs, especially the supporting and regulating services 

that are crucial to the sustainable provision of other services. Moreover, complexities inherent 

to ESs and human actions should also be better accounted for, thus enlightening the 

management of trade-offs and synergies, particularly concerning fundamental ESs in 

governance.  

In spite of the references to specific ESs, more fundamentally, the analyses suggested that an 

acknowledgement of ES thinking, namely taking decisions on an appropriate geographical 

scale does not seem evident in Chinese practices. In other words, there is incongruity between 

ecosystems and institutions with respect to geographical scale. This is relevant to coastal 

authorities that are distributed in fragmented sectors. Traditionally, the strong sectoral thinking 

in framing natural use and conservation separately (Primmer & Furman, 2012), and the 

emphasis on environmental elements (e.g., water) have led to a segregation of ecosystems 

under different jurisdictions and boundaries. In reality, ecological processes and functions 

operate at a specific scale, or even across scales, to produce and distribute ESs (Duraiappah et 

al., 2014). However, as discussed in Chapters 4 and 5, there was no specific authority, 

organization, or eco-compensation rule that could match with the upstream-downstream scale 

or watershed-based scale to effectively manage ES causalities. Existing institutional solutions 

to cross-border issues (e.g., land-sea pollution and watershed eco-compensation) only depend 

on the decisions of higher-level authority. The issue of scale implies the need for institutional 

efforts to consider ecological entity and different geographies. More cross-border 

arrangements and multi-level cooperation among the actors should be emphasized.  
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The third observation about the integration of ES thinking in Chinese practices involves ES 

valuation and use. This thesis showed that ES valuation has wielded a rising influence on the 

way planners and policymakers manage coastal and marine areas. In China, there has been a 

growing awareness of the value of natural resources and the “free-of-charge” contribution of 

ESs to the economy. At the strategic level, more attention has been provided to ecosystem 

conservation, which has led to the structural adjustment of Chinese marine economy (Chapter 

2). It suggests that the consideration of ES values provides a common metric for balancing 

economic development and nature conservation (Daily & Matson, 2008). In particular, 

economic value entails a strong focus on the utilitarian aspect of ESs as commodities. Planners 

and policymakers tend to promote economic assumptions about exchanging ESs through the 

market. The uptake of ES values could also help to understand the incentives that individuals 

face in using coastal and marine resources. Stakeholders would then be conceived as users 

who gain benefits or bear costs related to ESs (Chapter 4 and Chapter 5). Thus, this 

consideration facilitated linkages between various actors (Muradian & Rival, 2012), as well as 

“a full appreciation of how human activities interact,” to coordinate these uses and change 

them into sustainable patterns (Halpern et al., 2008, p.204). However, this thesis clearly 

revealed that among small marine entrepreneurs, coastal citizens, and local government 

officials, the acceptance of ES value has not been well-fostered (Chapters 2, 4, and 5). Under 

such circumstances, many Chinese coastal and marine governance activities were restricted, 

such as the operation of payments for ESs, and the participation of non-governmental actors. 

To enhance the acceptance of ES values, it is necessary to clarify the ES concept, increase the 

reliability of ES valuation, and improve communication between organizations. 

Lastly, this research argues that the integration of ES thinking is related to an array of 

institutional arrangements. Regulatory arrangements appear to be essential supporting factors 

in various ways. For instance, governmental authorities usually set ecological targets, define 

assessment rules on ESs, make marine spatial zoning, and allocate sea-use right (Chapters 2, 4, 

and 5). In particular, the institutions of zoning and use right showed the capacity of 

accommodating ecological attributes and managing different uses. With increasing awareness 

of ES values and use, more market elements tend to be prominent in Chinese practices. These 

market components have been characterized as institutional arrangements under a hierarchical 

framework. Market elements usually functioned on account of the government’s efforts to 

keep transaction costs low and normalize ES-related assessment. A prominent example is the 

implementation of MBIs for ESs. The studied MBIs increased the competition and scarcity of 

access rights to the sea, internalized the cost of ecological damage in terms of fees, and created 

initiatives for fishery conservation through government subsidy in China. However, the level 

of freedom in making choices for ES transactions seems low in China, which has restricted the 

flexibility and effectiveness of ES governance. It has been affected by the strong regulations. 
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Examples are the politically-set protection liabilities, the political influence on bidders’ 

participation, and the payments set by governments, rather than by markets. A practical 

recommendation is that the regulations could be less severe. A higher level of freedom is 

required by private users and buyers to make choices in transactions.  

6.3.2 Practical recommendations 

As discussed above, four general directions for the design of institutions can be distinguished: 

integrating fundamental ESs in coastal and marine governance, accommodating different 

geographical scales, enhancing the acceptance of ES values among organizations, and 

increasing the level of free choices in transactions. These implications will be specified below, 

to provide practical recommendations for actions that Chinese planners and policymakers 

could follow to better attune their institutional arrangements to ecosystems, thus improving the 

quality of coastal and marine governance. 

(1) Integrating fundamental ESs in coastal and marine governance 

In the context of insufficient consideration of fundamental ESs and the corresponding 

interrelationships, which are featured in existing coastal and marine strategic policies, planners 

and policymakers cannot continue to merely focus on specific environmental factors (e.g., 

water, soil, species, and pollution control) or certain ESs that directly bring tangible benefits. 

Rather, they should emphasize the importance of fundamental ESs and the maintenance of 

these services for the sustainable provision of other services. For example, planners could 

clarify which ecosystem functions and services may be sustained across seascapes and through 

time, by maintaining regulating services from the wetlands network. Moreover, the assessment 

rules in China should support the Strategic Environmental Assessment scheme. The scheme 

should provide a more holistic analysis of all the possible ESs, with their trade-offs and 

synergies. It is also necessary to distinguish the drivers between human activities and ESs 

themselves, for the complex cause-effect relationships. Of course, this is a challenging task, 

which requires further research and local knowledge about ES production and subsequent 

distribution.  

(2) Accommodating different geographical scales 

As discussed in Section 6.3.1, the existing institutional arrangements for coastal and marine 

governance often do not fit with geographical scales of ecological properties and spatial 

dynamics. ES-related causalities are normally cross-border issues, rather than local matters 

with a clear jurisdiction. Due to this, planners are expected to match the institutions with 

ecosystems. At the early stage of strategic planning, planners are suggested to identify actual 

and potential geographical boundaries for the affected outcomes, based on ecosystem 

processes. In coastal areas, a watershed basin and an ocean basin may be rational selections 
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for drawing a governance boundary (e.g., Jiaozhou Bay basin). After identifying the actual 

features of a specific ES issue, fragmented institutions need to be adjusted, such as bridging 

institutions that are able to accommodate jurisdictions for a watershed basin. In the case of 

Jiaozhou Bay, a new organization, called the “the Jiaozhou Bay Protection Committee,” has 

been established as part of the Qingdao Ocean and Fisheries Bureau. This initiative should be 

further developed into useful ocean-basin institutions. Accordingly, efforts should focus on 

clarifying cross-border jurisdiction, ecological version, leadership, and interdisciplinary 

collaboration of the organization. The ocean-basin institutions should also emphasize 

multi-level coordination among local and municipal governments, as well as non-government 

actors within the geographical boundary. By doing so, more flexible arrangements can be 

made to deal with the governance problem, especially when marine agencies at the provisional 

and municipal levels have no direct authority over the local coastal and marine management. 

(3) Enhancing the acceptance of ES value among organizations 

As discussed previously, to a certain extent, the notion of ES values tends to be embedded in 

the thought process of the planners and policymakers, to manage the competing discourses 

between economic development and nature conservation in China. However, ES values have 

not been established in the regular language or accommodated in the various organizations. To 

steer the implementation of ES values, a legal basis is needed to reduce confusion among the 

organizations about the ES concept, and to encourage ES valuation at the assessment and 

planning stages. With such encouragement, planners are expected to work closely with other 

disciplines, such as ecological economics and environmental economics, to capture not only 

the economic value of ESs, but also the social perceptions and local knowledge of ESs from 

non-governmental groups. This could be realized by building up a learning platform among 

planners, local groups, and scientists, such as a coastal forum. In the current Chinese practice, 

the inadequacy of primary data and the unreliability of evaluation remain a problem for 

diverse organizations to accept the ES value. Therefore, institutions require long-term funding 

to sustain monitoring and data collection. Ecological baseline, ES dynamics, impacts, uses, 

and spatial distribution should be made available to support research and planning. The 

existing fragmented information systems for land and sea need to be coordinated. In the case 

of Qingdao, it is suggested that the Environmental Protection Bureau and the Ocean and 

Fisheries Bureau develop an integrated valuation database and increase its extensive use. This 

way, ES values would be more credible and the extent of acceptance from different 

organizations could increase. This would further precede specific actions and influence the 

effectiveness of ES governance. 

(4) Increasing the level of free choices in transactions 

Although more market elements have extended into the Chinese coastal and marine 
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governance and improved the quality of governance, it seems that the hierarchical 

arrangements have restricted free choices for interactions among the relevant actors. More 

freedom should be provided to local governments, private sectors, and individuals. ES users 

and buyers need to achieve more competency to freely engage in governance and cooperate 

with other actors. In the case of Subsidies for Fishery Restoration, ES providers require the 

power to make their own decisions about how to allocate the government funds to compensate 

local ecological losses. Coordination of meetings, negotiations, and advice between 

governments and local ES providers are expected to be enhanced. In relation to the 

governance of Bidding and Auction for Sea Use Rights, planners and policymakers could 

consider gradually broadening the scope of allowable sea-use rights for trading. A higher level 

of voluntary negotiations and exchanges between local private actors should be encouraged 

under required regulations. It may allow for a quick adjustment of spatial developments and 

sea-area prices based on the changing environment. These suggested actions could increase 

free choices in transactions and gather momentum from local groups to carry forward MBIs.  

Currently, the State has initiated the establishment of a market system for ecological 

conservation and environmental improvement, relying on multiple economic mechanisms in 

China. These circumstances could enable more MBIs to adequately function, such as tradable 

fishing quotas and marine environmental insurance. Given the Chinese governance context, it 

might be better to design new MBIs by taking advantage of the regulatory elements in 

reducing transaction costs.   

6.4 Theoretical reflection 

This thesis expands the scope of application of ES thinking by turning attention from the 

governance of territorial ESs to the governance of coastal and marine ESs. It comprehends the 

integration of ES thinking into coastal and marine governance. On the one hand, this thesis has 

explored ways of improving the quality of coastal and marine governance based on ES 

thinking. On the other hand, it has enriched the ES discourse by adopting an economic 

institutionalist perspective to realize ES thinking.  

Firstly, from the perspective of ESs, the analysis has revealed how ESs and human-nature 

relationships could be considered in the existing coastal and marine governance. Although 

only a few simple ES thinking has been adopted in the analysis, such as the four general 

groups of ES classification and the two typologies on ES interrelationships, the content 

analysis of coastal strategic plans is useful in revealing the extent to which specific ESs and 

their interrelationships may be incorporated (Chapters 2 and 3). In doing so, this study 

provided qualitative insights into the unconscious and implicit linkages between ESs and 

coastal and marine governance. Moreover, an empirical assessment of the coastal strategic 

plans has found previously overlooked ESs, indirect impacts, potentially affected audience, 
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and the cause of ES interrelationships. This indicates that ES thinking holds the potential to 

enhance a holistic consideration of coastal and marine benefits and capture the complex 

features of ES governance. Thus, this study aims to encourage coastal and marine governance 

to make ESs and their interrelationships explicit and transparent, in order to allow planners 

and policymakers to deal with the complexities of governance.  

The other important contribution of this thesis is facilitating ES thinking from the perspective 

of economic institutionalism. This thesis has demonstrated how institutions can facilitate ES 

integration by looking at the multiple levels of institutions, rules-in-use, and policy 

instruments, as the key institutional aspects that steer coastal and marine governance. The 

institutional analyses, based on the theoretical frameworks developed by Alexander (the 

multi-level framework of institutional design analysis) and Ostrom (the sets of rules from the 

Institutional Analysis and Development framework), are complementary. As mentioned in 

Chapter 1, the two scholars have developed their own theoretical framework, by following the 

same assumptions as that of economic institutionalism. Both of them assume that the origin of 

institutions can be attributed to voluntary agreement among the actors, with a critical goal of 

institutions being to ensure coordination to achieve better political outcomes. Ostrom’s 

framework facilitates a basic thinking about coordination and particularly defines a 

comprehensive set of rules that typically structure actors’ interactions. This thesis has taken 

advantage of this framework to specify the rules-in-use that accommodate ES thinking when 

they refer to coastal and marine governance, especially to coastal strategic planning. 

Accordingly, the specified rules contribute to guiding the behaviors of the actors toward 

sustainable use of ESs. More importantly, these rules can inform other coastal regions about 

potential ways to explore and refine institutions under their own governance contexts. 

Ostrom’s framework has thus proven to be useful for conceptualizing and analyzing 

ES-specific rules, which is essential for improving the quality of governance.  

From a strategic perspective, both, Ostrom and Alexander, have clarified that there are 

different levels of coordination, in which various choice processes take place, with different 

rules playing a role. To better understand the institutional support for the integration of ES 

thinking, it is necessary to gain an overview of the existing rules, organizational structures, 

and procedures for coordinating coastal actions at different levels, instead of just one level. 

Therefore, this thesis was also aimed at gaining a broader view. Compared with the distinction 

between institutional levels made by Ostrom, Alexander’s multi-level framework analyzes 

coordination more from a planning perspective, with broader institutional-design thinking. 

Alexander’s framework places an explicit emphasis on meso-level coordination 

(inter-organizational coordination), particularly with respect to strategic planning and its 

nested institutions. Adopting Alexander’s framework seems more appropriate to guide the 

empirical analysis of coastal strategic planning and obtain ground-level knowledge about the 
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institutional capacity of governing coastal and marine ESs from multiple levels.  

The analysis of MBIs was also aimed at enriching the discourse on ES thinking. By 

characterizing the governance of MBIs from an economic institutionalist perspective, this 

thesis has indicated that MBIs are a useful policy tool, influencing the behavior of the actors in 

pursuit of ES governance objectives. MBIs could integrate ES values, understand ES-related 

transactions, reinforce the coordination among ES users and buyers, as well as include the 

spatial features of ecosystems. Focusing on the distinctive governance aspects of MBIs for 

ESs, especially the coordinative and spatial aspects, this thesis supplements the existing 

scientific debates on MBIs. This directs the focus of MBIs towards hybrid governance support 

from both, regulatory and market elements, for achieving ES integration. The suggested efforts 

could help increase the chances of adopting more market-oriented tools and achieving ES 

governance goals in effective and flexible ways.  

6.5 Methodological reflection  

The research methods adopted in this thesis have advanced the understanding of the 

integration of ES thinking in coastal and marine governance. To begin with, the case study 

approach has been helpful in revealing how institutions imply ES thinking in a certain context 

of coastal and marine governance. Although generalization about coastal and marine 

governance is subject to restrictions, the case of China shares common issues and attributes 

with many other coastal countries (e.g., Hansen et al., 2015; Lau, 2013; Piwowarczyk et al., 

2013; White et al., 2012) regarding, for instance, preferences for tangible services (Chapter 2), 

difficulties in managing ES interrelationships (Chapter 3), fragmented ways of framing natural 

uses and management (Chapters 2 and 4), and struggles against adopting MBIs (Chapter 5). A 

more in-depth analysis of other coastal and marine governance contexts should be conducted. 

It would facilitate comparisons to reveal how diverse institutional settings may accommodate 

ES thinking and to what extent.  

Secondly, content analysis has enabled the assessment of ES appearance in coastal strategic 

policies. Even though the content analysis only considered a relatively simple form of ES 

thinking, its usefulness in revealing how coastal populations depend on ecosystems has been 

proved. Moreover, to some extent, the analyses of selected policies have shown only a limited 

reflection on ESs. Although this research did not use designed questionnaires, key planners 

and experts have validated the results from the content analysis in terms of discussing relevant 

interview topics, responding to emails, and communicating research outcomes. The content 

analysis of the policy documents offers a foundation for further investigation into people’s 

perspectives on ESs.  

Lastly, to demonstrate an overarching picture of the required ES integration, not only has this 

study assessed policy documents, but it has also investigated institutional efforts and 
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limitations, drawing on the method of interview. The empirical data generated from interviews 

has contributed to the in-depth discussion on the existing rules-in-use and MBIs for Chinese 

coastal and marine governance. More local experiences and understanding of the required 

institutions could be collected by involving more local interest groups in interviews.   

6.6 Recommendations for further research  

In this thesis, the first insights into the integration of ES thinking in coastal and marine 

governance have been provided by focusing on the Chinese practices. Various contexts should 

be further considered. The presented four-step method, the evaluative framework of 

ES-specific rules, and the analytical framework consisting of four distinctive governance 

aspects of MBIs, should be further developed and adapted to other ecosystems and governance 

contexts. This will advance institutional analysis by adopting ES concepts, along with 

comprehending the understanding of diverse methods for enhancing ES governance.  

This thesis only takes a preliminary step towards clarifying the consideration of ESs and their 

interrelationships in coastal strategic plans. Future studies could extend both, the breadth and 

depth, of the content analyses in this study. To acquire comprehensive and systematic 

knowledge on how human-nature relationships are considered in policies, a longitudinal 

analysis of more policies that involve topics around ESs could be conducted. The longitudinal 

analysis would be beneficial, as argued by Wilkinson et al. (2013), to a better understanding of 

the evolving institutional contexts that formulate ES thinking, in addition to a better linkage 

between policy objectives and practical outcomes over time. The incorporation of ESs could 

also be assessed in a more in-depth manner. For instance, the perceptions diverse actors on 

ESs could be further explored through interviews. In this context, inspiration for exploring the 

perceptions of the actors could be gained from, for example, the work of Rall et al. (2015) and 

Iniesta-Arandia et al. (2014). Based on the four-step method presented in Chapter 3, more 

spatial, biophysical, economic, ecological, and social methods are needed to explore the 

mechanisms that underpin ES trade-offs and synergies. The cross-fertilization between 

research disciplines would help coastal and marine governance to capture complex features of 

ESs and inspire adaptive solutions.  

Viewing the integration of ES thinking from an economic institutionalist perspective can 

provide more research avenues to improve the quality of coastal and marine governance. For 

instance, it would be fruitful to further clarify how to draw governance boundaries for 

impacted ESs and actors (Söderman & Saarela, 2010), how much room is required for 

empowering local ES users to make their own choices in coordination (Gelcich et al., 2006), 

how to control transaction costs regarding information and negotiation (Österblom et al., 

2010), and how to avoid the new externalities created by certain market-based incentives for a 

kind of ES (Pittock et al., 2012). Additional research is also needed to analyze the interaction 
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between different institutions, since the institutions depend on institutional networks. 

Implementing ES in one institution is less likely to benefit coastal and marine governance as a 

whole. Therefore, it would be interesting to examine the multiple benefits or conflicts that may 

emerge among various institutions. 

Within the school of economic institutionalism, there are other approaches available to serve 

institutional analysis. For example, debates on property regimes and transaction costs would 

offer different views to explore forms, processes, and outcomes of governance, which also can 

offer explanations about coordination with regard to ES uses. These debates may advance the 

knowledge on accommodating ES values and managing ES uses through ownership. In spite 

of economic institutionalism, the schools of historical institutionalism and sociological 

institutionalism would help to generate improved knowledge of how institutions enable and 

constrain the integration of ES thinking. For example, observing the evolutionary process of 

institutions from a historical institutionalist view would reveal how rules are made, modified, 

and replaced. This can enable a strong illustration of the fitness between institutions and 

ecological geographies, revealing how institutions can be formulated with or without a 

capacity of accommodating ES dynamics, while the school of sociological institutionalism can 

complement the analysis of ES governance with a theoretical foundation for better exploring 

the individual and collective values of ESs. 

Overall, from an economic institutionalist perspective, this study has responded to the two key 

challenges regarding the integration of ES thinking in coastal and marine governance. In order 

to realize ES thinking, it is suggested that ESs and their interrelationships be clarified in 

coastal and marine governance. Meanwhile, this study informs planners and policymakers 

about the crucial role of institutions in accommodating ES thinking. To turn ES concepts into 

practice and improve coastal and marine governance, more innovative and in-depth 

institutional studies under different governance contexts are required.   
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Appendices 
Appendix A: Overview of interviewees in the case study 

In total, thirty-four respondents from relevant research institutes and different administrative 

entities participate in this research. 

First interview round, 2014 

A.1. List of interviewees and the sectors and organizations they represent 

Sectors Organizations Interviewees Positions 

Economy and 

Social 

Development 

Shandong Province Development & Reform 

Commission 

1 Policy official 

Qingdao Development & Reform Commission 1 Policy official 

Urban 

Planning 

Shandong Housing and Urban-Rural Development 

Department  

2 Policy official 

Planner  

Shandong Construction Engineering Administration 1 Policy official 

Qingdao Urban Planning Bureau 1 Policy official 

Qingdao Academy of Urban Planning and Design 1 Planner 

Qingdao Association of City Planning 1 Director general 

Environment Shandong Environmental Protection Department 1 Policy official 

Shandong Environmental Planning and Design 

Institute 

2 Planning expert 

Policy advisor 

Shandong Environmental Approval of Construction 

Projects Reception Centre 

1 Consultant 

Qingdao Environmental Protection Bureau 1 Policy official 

Land Use Shandong Province Land Survey and Planning 

Institute 

2 Planning experts 

Ocean and 

Fisheries 

Shandong Oceanic and Fisheries Department 4 Policy officials 

Qingdao Ocean and Fisheries Bureau 2 Policy officials 

Qingdao Institute of Marine Geology 1 Planning expert 

The First Institute of Oceanography, State Oceanic 

Administration  

1 Planning expert 

Ocean University of China  1 Policy advisor 
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Second interview round, 2015 

A.2. List of interviewees and the sectors and organizations they represent 

Sectors Organizations Interviewees Positions 

Economy and 

Social 

Development 

National Development and Reform Commission   

- Region and Economy Department 1 Policy official 

Ocean and 

Fisheries 

Oceanic Administration People’s Republic of 

China 

  

- Marine Integrated Management Department 1 Policy official 

- State Maritime Police Department 1 Policy official 

Fishery Bureau of the Ministry of Agriculture of 

the People’s Republic of China 

  

- Resources & Environmental Protection 

Department 

1 Policy official 

Research 

Institutes 

National Oceanic Technology Center   

- Sea Area and Island Technical Department 1 Planner 

Ocean University of China   

- School of Law & Political Science 3 Legal experts  

- College of Fisheries 1 Coastal 

management 

expert 

- College of Management 1 Marine zoning 

expert 
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Appendix B: Interview guidelines  

First interview round, 2014 

B.1 Interview guideline with respect to rules-in-use 

 Interview guideline with respect to rules-in-use 

Open questions What is your working experience? 

您主要的工作经历是什么? 

Which coastal and marine related plans are you familiar with? 

您比较熟悉的涉及海岸带和海洋的规划有哪些？ 

Has the terminology of ecosystem services been referred in the plans and policies 

that you are familiar with?  

在您熟悉的相关规划和政策中提及到生态系统的多吗？ 

Do you have any idea of “ecosystem services”?  

请问您听说过“生态系统服务”吗？ 

If so, what is your own understanding?  

如果是，您对它有什么认识？ 

Detailed questions  

Position rules & 

Boundary rules 

Could you please describe the strategic planning process?  

战略规划制订及实施的具体流程是什么？ 

Who usually participate in the process (sectors, agencies, organizations, 

individuals) and when?  

规划中具体参与者都涉及谁（部门、单位、组织、个人）并在何时参与？ 

Which role do you/your organization play in this process? 

您或您的部门在此过程中扮演什么角色？  

What positions are taken by the other organizations and what are their influence 

on the use and protection of the natural resources?  

其他组织的角色和对自然资源使用及保护的影响是什么？ 

What could be improved? 哪些方面需要改进？ 

Choice rules What are the typical conflicts of coastal and marine uses in the strategic 

planning?  

战略规划中典型的用海矛盾有哪些？ 

Which policy instruments are usually adopted by coastal strategic planning to 

allow, oblige, or prohibit certain coastal and marine activities?  

为了允许、限制或禁止某些海岸带和海洋行为，战略规划常使用的政策手段

有哪些？ 

What are the effects of those policy instruments on managing the conflicts of 

using coastal and marine resources?  

这些政策手段对协调海岸带和海洋资源使用冲突的效果如何？  

Aggregation rules Who decide or permit actions in the coastal strategic planning?  

海岸带战略规划中谁来制定决策或批准行动? 

In which way is this being decided? 如何决策的？ 

How much room for local decision making in the planning?  

规划中有多大的空间可以允许地方决策？ 
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(Appendix B.1 continued) 

 Interview guideline with respect to rules-in-use 

Detailed questions   

Information rules What is the information available and necessary for the coastal strategic 

planning?  

海岸带战略规划中可获得哪些信息并需要哪些信息？ 

What is the information on ecosystem conditions, social demands, environmental 

impacts, uses, and spatial allocations? 

涉及生态系统状态、社会需求、环境影响、使用和空间分布的信息有哪些？  

How is the information acquired and used?  

如何获取和使用这些信息？ 

Why some ecological and environmental information is relatively insufficient? 

为什么有些生态和环境信息相对不足？ 

Payoff rules What are the rewards and sanctions related to the coastal and marine activities?  

规划中与海岸带和海洋活动相关的奖励和制裁有哪些？ 

Who can benefit from the coastal strategic planning?  

谁将从海岸带战略规划中受益？ 

Who loses? 

谁将遭受损失？  

Closed questions Overall, could you please offer a general comment on the current management of 

the coastal and marine resources through the coastal strategic planning? 

整体而言，您如何评价目前战略规划对海岸带和海洋资源的管理情况？ 

What are your suggestions? 

对此，您有什么建议？ 

What is your view of the future development? 

您认为未来的发展会如何？ 
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Second interview round, 2015 

B.2 Interview guideline with regard to the governance of market-based instruments 

(MBIs) 

 Interview guideline about the governance of MBIs 

Open questions Could you please describe the function of your organization?  

请描述下您所在部门的工作职能。 

Could you please introduce your job? 

可以介绍下您的工作内容吗？ 

This research focuses on the Bidding and Auction for Sea-use Rights (BASUR), 

the Charges for Marine Ecological Damage Compensation (CMEDC), and the 

Subsidies for Fishing Transfer (SFT) as the representatives of Chinese MBIs for 

the coastal and marine governance. What is your opinion of their 

representativeness? 

本研究关注海洋使用权招拍挂、海洋生态损失赔偿和损害补偿费、渔业转产

转业补贴作为中国海洋和海岸带管理中代表性的基于市场的经济手段。您认

为其代表性如何？  

What is your suggestion for other typical MBIs?  

您建议还可以选择哪些典型的基于市场的手段？  

Which MBIs are you familiar with? 

您熟悉哪些基于市场的手段？ 

What have the Chinese MBIs been developed in the field of coastal and marine 

governance? 

在海洋和海岸带管理中，中国基于市场的经济手段是如何发展的？ 

Detailed 

questions 

See B.2.1, B.2.2, B.2.3 

Closed questions What is your view of the future of the MBIs in the governance of coastal and 

marine natural resources? 

请您展望下基于市场的手段在海洋和海岸带自然资源管理方面的前景如何？ 

What are the main concerns for the development of the MBIs？ 

发展基于市场的手段亟需解决什么问题？ 

What are your suggestions for further development?  

您对未来发展有什么建议？  
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B.2.1 Detailed questions on the BASUR 

Price Detailed questions on the BASUR 

 So far, which marine resources or related properties have been open to the market 

transactions in China?  

全国当前开放的通过市场交易的海洋资源或其相关产权有哪些？ 

What have been actually quantified in terms of price for the market exchanges in 

the BASUR?  

海洋资源产权招拍挂中是对什么以价格进行了量化？ 

To what extent do you think that these considerations are comprehensive and 

rational? 您认为这种考虑是否合理、全面? 

In your opinion, what should gain attention? 

您认为需要注意什么问题？ 

What factors affect the price attached to the sea use rights？ 

什么因素影响海域使用权的价格？  

Regulatory support 

Assessment rules What have been done about the assessment of the sea use rights (e.g., setting 

evaluative methods, assessment agencies, and process) at the national level? 

国家在海域使用权价值评估方面已开展了哪些工作（如设置评估方法、评估

机构和过程）？  

What difficulties need to overcome for the assessment？ 

评估工作中需要克服哪些困难？ 

What is the meaning of sea use fee for the BASUR development? 

海域使用金制度对发展海洋资源产权招拍挂的意义是什么？ 

Rights and duties What are the rights and liabilities of related stakeholders involved in the BASUR?  

当前海洋资源产权招拍挂中涉及的利益相关者的权利和义务是如何规定的？  

What do you expect should be clarified further?  

您认为哪些权利和义务需要进一步明确？ 

Transaction rules What are normalized in terms of rules for the transaction (e.g., bidding and auction 

process, plan, preconditions of tradable sea areas, and tenures of sea use rights)? 

交易中对什么进行了规范（如招牌挂的过程、方案内容、可交易的海域条件、

使用年限）？ 

Why do you expect this?  

为什么？ 

What are the effects of the BASUR? 

招拍挂的效果如何？ 

In your opinion, what should be improved？ 

您认为哪些方面需要完善？ 
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(Appendix B.2.1 continued) 

Coordination Detailed questions on the BASUR  

Include related 

actors for 

voluntary 

participation 

Which sector, agency, organization, and individual are usually involved in the 

process of the bidding and auction?  

招拍挂过程中通常涉及哪些部门、机构、组织、个人？ 

Which role does each of them play in this process? 

他们各自的角色是什么？ 

To what extend do you think the influence of governments on transactions? 您认

为政府在多大程度上影响着交易？ 

Is there any third party of organizing the transactions?  

海洋资源产权交易市场中是否存在第三方负责组织交易？ 

If so, what are their functions?  

若有，具体的职能是什么？  

Coordinative 

methods for 

making free 

choices 

Which relationship needs to be coordinated in the BASUR process? 

海洋资源产权招拍挂中需要协调哪些方面的关系？ 

In what ways to coordinate?  

通过什么方式进行协调？ 

Are there any problems for the coordination?  

协调中有什么困难？ 

Information 

sharing and 

communication 

Which information is available or transparent to support the coordination? 

为了支持协调工作哪些信息可得或透明？  

Do you think which information is still needed for that? 

您认为还需要什么信息？ 

Spatial consideration 

Implement at the 

scale at which 

causality occurs 

Are there any considerations of cross-border issues for BASUR？ 

海洋资源产权招拍挂中有没有涉及跨界问题的考虑？   

What arrangements exist for dealing with the issues?  

存在哪些制度安排用于解决这些问题？ 

What other spatial matters does the BASUR have to consider？ 

在海洋资源产权招拍挂中还需要考虑什么空间问题？ 

Address site 

differences and 

specification 

In what ways do the arrangements of BASUR take the situ differences and 

specification into account?  

海洋资源使用权招拍挂中如何考虑不同区域特点问题？ 

For example: 

the basic price of sea area ranges according to different sea-use forms, and sea 

area grades 

the tradable sea areas should fit with the marine functional zoning 
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B.2.2 Detailed questions on the CMEDC 

             Detailed questions on the CMEDC 

Supplemente

d open 

questions 

What have been done generally for the establishment of ecological compensation in the 

marine field?  

涉海领域中生态补偿机制的建立开展了哪些工作？  

What is your own understanding of the ecological compensation?  

您对生态补偿机制如何理解？ 

Price  

 What have been taken into consideration for the ecological compensation? 

补偿主要考虑对哪些方面的补偿？  

To what extent do you think that the current compensation content/scope is 

comprehensive and rational?  

您认为当前补偿的内容／范畴设置是否合理和全面? 需要注意什么问题？ 

In your opinion, what should gain attention? 

您认为需要注意什么问题？ 

How are coastal and marine natural resources quantified in terms of price? 

其中如何对海洋资源和环境进行价格量化的？ 

What externalities could be addressed?  

可以解决什么外部性问题？ 

Regulatory support 

Assessment 

rules 

What are the technical support for the assessment of ecological loss and damage at the 

national level?  

国家对生态损害评价相关的技术支撑有哪些？ 

How about the evaluation of coastal and marine ecosystem services? 

其中对海岸带和海洋生态服务价值评估方面的情况如何？  

In which ways to agree a fee of ecological compensation (flat-rate price or voluntarily 

negotiated price)?  

如何确定补偿费用(统一价格或自愿协商价格)？ 

In your opinion, which aspects of the assessment need further improvement? 

您认为在价值量评价中哪些方面有待进一步完善？ 

Why do you think so?  

原因是什么？ 

What is your suggestion?  

您有何建议？ 

Rights and 

duties 

What are the rights and liabilities of the related stakeholders involved in the CMEDC?  

有关海洋生态损失补偿和损害赔偿中涉及的利益相关者的权利和义务有哪些？ 

To what extent do you think the property rights about coastal and sea areas are clear? 

您认为多达程度上海岸带土地和海域产权方面的规定是明晰的？ 

 What is the influence on the CMEDC?  

其对海洋生态损失补偿和损害赔偿实施中的影响？  

What are the sanction rules for the CMEDC?  

海洋生态损失补偿中对惩罚规定有什么？ 

What do you expect should be clarified further?  

您认为哪些权利和义务需要进一步明确？ 
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(Appendix B.2.2 continued) 

             Detailed questions on the CMEDC  

Transaction 

rules 

What are normalized in terms of rules for the ecological compensation (e.g., 

compensation methods and period)?  

生态补偿的哪些内容通过规定条例进行规范（如补偿方式和期限）？ 

Could you please describe the governments’ financial payments for ecological 

compensation?请介绍下生态补偿财政转移支付机制？ 

Are there any financial resources for the CMEDC? 有其它的资金来源用于海洋生态损

失补偿和损害赔偿吗？  

What are the effects by setting these rules? 

设置这些规则的效果如何？ 

What else do you think should be normalized in terms of regulation? 

您认为还有哪些方面需要通过管理手段进行规范？ 

Coordination 

Include related 

actors for 

voluntary 

participation 

Which sector, agency, organization, and individual are usually involved in the process of 

the compensation?  

生态补偿中通常涉及哪些部门、机构、组织、个人？ 

Who are usually the payers of the compensation?  

通常谁是补偿的支付者？ 

Who are usually the receivers of the compensation?  

通常谁是补偿的接受者？ 

Coordinative 

methods for 

making free 

choices 

How the process of the CMEDC is specifically organized (coordinative forms, fee 

collection, and compensation distribution)?  

海洋生态损失补偿实施过程如何（具体协调方式、如何收取、如何分配）？ 

Which relationship needs to be coordinated in the process? 

需要协调哪些方面的关系？ 

In what ways to coordinate?  

具体协调方式有什么？ 

What are the difficulties need to overcome? 

需进一步解决克服的困难？ 

What are the actual effects of the implementation of this instrument? 

实施这项手段的实际效果如何？ 

Information 

sharing and 

communicatio

n 

Which information is needed to support the coordination in the CMEDC?  

海洋生态损失补偿和损害赔偿手段中需要哪些信息支持协调管理工作？ 

What information is necessary to be supplemented? 

还有哪些信息有必要进行补充？ 

Spatial consideration 

Implementatio

n at the scale 

at which 

causality 

occurs 

Are there any considerations of cross-border issues for the CMEDC？ 

海洋生态损失补偿和损害赔偿手段是否涉及跨边界补偿问题的考虑？ 

Could you please describe some examples of coastal and marine compensation issues 

that occurred cross border?  

您能讲述几个关于跨边界的海岸带和海洋生态补偿的例子吗？ 

For example: watershed-based compensation  upstream-downstream compensation  

What arrangements exist for dealing with the issues?  
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(Appendix B.2.2 continued) 

             Detailed questions on the CMEDC  

Spatial 

consideration 

 

Implementatio

n at the scale 

at which 

causality 

occurs (to 

continue) 

存在哪些制度安排用于解决这些问题？ 

For example: 

eco-compensation organization 

integrated monitoring  

What difficulties exist?  

存在什么困难？ 

Address site 

differences 

and 

specification 

In what ways do the arrangements of CMEDC take the situ differences and specification 

into account?  

海洋生态损失补偿和损害赔偿中如何考虑不同区域特点问题？ 

For example: 

identify damaged scope, areas and extents in terms of environmental properties？ 

depend on local fishing intensity and market prices to calculate biomass loss costs？ 

set compensation level based on marine functional zones and land primary functional 

zones?  

What other spatial matters does the CMEDC have to consider？ 

在海洋生态损失补偿和损害赔偿中还需要考虑什么空间问题？ 
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B.2.3 Detailed questions on the SFR 

Price Detailed questions on the SFR 

 What have been quantified in terms of price for subsidy?  

补贴中主要对什么进行了价格量化？  

To what extent do you think that the current subsidy content is comprehensive and 

rational?  

您认为当前补贴的内容设置是否合理和全面?  

In your opinion, what should gain attention? 

您认为需要注意什么问题？ 

What externalities could be addressed through this instrument?  

通过这一手段可以解决什么外部性问题？ 

Regulatory support 

Assessment rules What are the rules of assessment related to the subsidy?  

关于补贴的评定规则有哪些？ 

Were there any considerations of coastal and marine ecosystem services in the 

assessment of the subsidy?  

补贴的评价中是否考虑了海岸带和海洋生态系统服务？  

In your opinion, which aspects of the assessment need further improvement? 

您认为评价中哪些方面有待进一步完善？ 

Why do you think so?  

原因是什么？ 

Rights and duties What are the rights and liabilities of the related stakeholders involved in the SFR?  

有关海洋渔业资源恢复补贴中涉及的利益相关者的权利和义务有哪些？ 

What do you expect should be further clarified?  

您认为哪些权利和义务需要进一步明确？ 

Transaction rules What are normalized in terms of rules for the subsidy?  

补贴的哪些内容通过规定条例进行规范？ 

For example: 

Subsidy form Subsidy period Subsidy scope  

Eligibility Distribution process 

What are the effects by setting these rules? 

设置这些规则的效果如何？ 

What else do you think should be normalized in terms of regulation? 

您认为还有哪些方面需要通过管理手段进行规范的？  

Coordination  

Include related 

actors for 

voluntary 

participation 

Which sector, agency, organization, and individual are usually involved in the 

process of the SFR?  

海洋渔业资源恢复补贴中通常涉及哪些部门、机构、组织、个人？ 

Which role does each of them play in this process? 

他们各自的角色是什么？ 

What is the extent of voluntariness in the SFR? 

海洋渔业资源恢复补贴中的自愿程度如何？ 
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(Appendix B.2.3 continued) 

Coordination Detailed questions on the SFR  

Coordinative 

methods for 

making free 

choices 

How the process of the SFR is specifically organized?  

海洋渔业资源恢复补贴实施过程如何？ 

Which relationship needs to be coordinated in the SFR? 

需要协调哪些方面的关系？ 

In what ways to coordinate?  

具体协调方式有什么？ 

How is the amount of the subsidy agreed?  

补贴的额度是如何达成协议的？ 

What are the difficulties need to overcome? 

需进一步解决克服的困难？ 

What are the actual effects of the implementation of this instrument? 

实施这项手段的实际效果如何？ 

Information 

sharing and 

communication 

Which information is needed to support the coordination in the SFR?  

海洋渔业资源恢复补贴手段中需要哪些信息支持协调管理工作？ 

What information is necessary to be supplemented? 

还有哪些信息有必要进行补充？ 

To which extent do fishermen understand the policies about the SFR? 

渔民对海洋渔业资源恢复补贴相关政策的了解程度如何？  

Were there any communications among fishermen related to the SFR?   

渔民之间是否相互交流了解海洋渔业资源恢复补贴手段？ 

What is the effect of the communication on fishermen’s participation? 

渔民之间的交流对其参与的影响是什么？ 

Spatial consideration 

Implement at the 

scale at which 

causality occurs 

Are there any considerations of cross-border issues for the SFR？ 

海洋渔业资源恢复补贴手段是否涉及跨边界补偿问题的考虑？ 

Could you please describe some examples?  

您能讲述几个例子吗？ 

What arrangements exist for dealing with the issues?  

存在哪些制度安排用于解决这些问题？ 

What difficulties exist?  

存在什么困难？ 

Address site 

differences and 

specification 

In what ways do the arrangements of the SFR take the situ differences and 

specification into account?  

海洋渔业资源恢复补贴手段中如何考虑不同区域特点问题？ 

What other spatial matters does the SFR have to consider？ 

海洋渔业资源恢复补贴手段中还需要考虑什么空间问题？ 
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Appendix C: Overview of analyzed policies and related documents 

National Policy Documents 

CCICED, China Council for International Cooperation on Environment and Development (2008) Study 

on Ecological Compensation Mechanism and Policy. 

中国环境与发展国际合作委员会（2008）生态补偿机制与政策研究。 

http://www.cciced.net/zcyj/ztbg/subjectpolicy06/201210/t20121019_239861.html 

MA, Ministry of Agriculture (1996) Calculation of the Provisions of Fishery Losses from Water 

Pollution Accidents. 

农业部（1996）水域污染事故渔业损失计算方法规定 （农渔发〔1996〕14 号）。 

MA & MF, Ministry of Agriculture and Ministry of Finance (2003) Regulations on the Special Funds for 

Marine Fishermen Converting Jobs. 

农业部办公厅、财政部办公厅（2003）关于印发《海洋捕捞渔民转产转业专项资金使用管理规定》

的通知 (财办农〔2003〕116 号)。 

MA & MF, Ministry of Agriculture and Ministry of Finance (2013) Notice on the Implementation 

Guidance on the Protection of Fishery Resources and Job Transfer Projects in 2013. 

农业部办公厅、财政部办公厅（2013）关于印发《2013 年渔业资源保护和转产转业项目实施指导

意见》的通知 （农办财〔2013〕35 号）。 

MA & MF, Ministry of Agriculture and Ministry of Finance (2015) Notice on the Implementation 

Guidance of the Subsidy Adjustment for Fishing and Oil Price in Aquaculture to Improve the 

Sustainability and Health of Fishery Development in 2013.  

农业部办公厅、财政部办公厅（2015）财政部农业部关于调整国内渔业捕捞和养殖业油价补贴政

策促进渔业持续健康发展的通知》(财建〔2015〕499)。 

MA, MF, and SAC, Ministry of Agriculture, Ministry of Finance, and State Administration for 

Commodity Prices (2011 revision) Measures on Collection and Use of Fishery Resources Proliferation 

and Protection Fee. 

农业部、财政部、国家物价局（2011 修订）渔业资源增殖保护费征收使用办法 （农业部、财政

部、国家物价局令第 1 号）。  

ME, Ministry of Environmental Protection (2014) Technical Guidelines for Plan Environmental Impact 

Assessment General principles.  

环境保护部（2014）规划环境影响评价技术导则总纲（HJ 130-2014）。 

http://www.zhb.gov.cn/gkml/hbb/bgg/201406/t20140606_276597.htm 

MF & SOA, Ministry of Finance and State Oceanic Administration (2007) Notice on Enforcing the 
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Appendix D: Overview of coding systems for content analyses 

The coding system of coastal and marine specific ESs (RQ 1 and RQ 2), the coding system of 

ES-specific rules (RQ 3), and the coding system of MBI-related arrangements (RQ 4). 

D.1. The coding system of coastal and marine specific ecosystem services 

Family 

codes 

Codes  Examples of relevant services 

Provisioning Fish & seafood Fishery, fishing, aquaculture, oceanic pasture, seafood 

production 

Energy production  Biomass fuel, offshore oil, offshore gas, tide and wave power, 

wind farm, wind energy 

Biochemical & 

pharmaceutical uses 

Biochemical, pharmaceuticals, natural medicines, food 

additives, biotechnology, biological materials, bio-fuel 

supply 

Transport & navigation  Use of sea water body for transportation purposes, 

waterways, shipping 

Coastal space for 

industrial development 

and infrastructure 

Development spatial resource (coastal land, sea area, coastal 

line), space storage, industrial allocation, infrastructure 

allocation 

Residential and 

industrial water supply  

Access to water, drinking water, fresh water resources, 

industrial use of water 

Urban ecological space Ecological intervals (water body and mountain),  

developing groups, function zones, spatial division 

Regulating Prevention of floods, 

storms, tsunamis and 

typhoons  

Coastal biogenic structures, natural coastal line, flood plains, 

flood mitigation/control, storm surge mitigation/control, 

tsunamis and typhoons mitigation 

Seawater intrusion Coastal aquifers, coastal hydrology, surface-underground 

water interaction, sea level fluctuation, shoreline 

geomorphology 

Algal blooms Eutrophication mitigation, algal blooms prevention 

Erosion & siltation 

control  

Coastal protection, soil erosion control, sea-level-rise effects 

mitigation, productive sediments maintenance 

Water purification & 

waste treatment  

Water quality, water cleaning, sewage treatment, water 

pollution, water self-purification capacity, natural sewage 

plant 

Climate regulation  Carbon capture, marine/blue carbon sink, coastal green area, 

climate regulation, sea-level rise control, temperature 

regulation 
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 (Appendix D.1 continued) 

 

 

 

 

 

 

 

Family 

codes 

Codes  Examples of relevant services 

 

Cultural Tourism & recreation  Beach tourism, eco-tourism, wetland park, sunbathing, 

diving, windsurfing, kite-surfing, fishing, spas and 

wellness centers, bird-watching, cruise port recreation 

Cognitive values  Learning about nature, education and research arising from 

marine environment, experiencing nature, school 

excursions, monitoring environmental change and 

indicators of ecosystem health, long-term environmental 

records 

Esthetic beauty  Seascapes, coastal landscapes, coastal line, scenic views, 

beautiful nature 

Cultural heritage & 

identity  

Cultural values, of cultural history interest, of cultural 

interest, heritage values, ancient remains  

Sea sports  Competitive sailing, yacht races and other seawater 

competitions 

Supporting Maintenance of 

biodiversity 

Biodiversity, conservation of species, unique species 

Maintenance of habitats Ecologically vulnerable area, typical marine ecosystem, 

nature care, key fish species’ migration area, habitat 

connectivity, ecological corridors, wetlands 

network/linkage, coral reefs, valuable sea island habitats 

Resilience of 

ecosystems  

Ecosystem perturbation, ecosystem reorganization, 

ecological ability to cope with disturbance, recovery 

Soil formation Soil formation, soil quality, soil fertility, high quality 

agricultural land 
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D.2. The coding system of ES-specific rules-in-use for coastal and marine governance  

Family 

codes 

Codes  Examples of relevant descriptions 

Position Role of government 

agencies 

Regulator, authoritative decision maker, development 

promoter, monitor, coordinator  

Role of experts and 

technical groups 

Knowledge supporter, technique supporter, advisor, evaluator  

Role of 

non-governmental 

stakeholders 

Evaluator, user, monitor, information provider 

Boundary Selection for 

participation 

Sectoral responsibilities, jurisdiction, knowledge 

background, expertise, potentially affected area  

Participants Relevant government agencies, experts, research institutes, 

coastal and marine enterprises, potentially affected users, 

surrounding citizens 

Involved stages Preparation stage, development stage, consultation stage, 

approval stage, implementation stage, review and 

evaluation stage 

Choice  Allowed/not allowed 

activities  

 

Control the total amount of pollution, forbid sewage 

discharge, prohibit reclamation, limit sand exploration 

Encourage wetlands conservation, estuarial habitat 

conservation, aquaculture, tourism  

Zoning Nature reserve area, the migration area of fishery species, 

landscape area 

Use right choice Sea-use right, market trading 

Permit Sea-use right permit, land-use right permit, discharge right 

permit 

Aggregation Central control Command, control, administrative target  

Empower the local Co-management, local demand, local governing capacity, 

local target, locally agreed method 

Decision making 

processes 

Collective decision, negotiation, policy approval 

Authority allocation Watershed-based management body, upstream-downstream 

authority  
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(Appendix D.2 continued) 

Family 

codes 

Codes  Examples of relevant descriptions 

Scope  Land-sea scales Land-sea pollution control, spatial partitions for integrated 

development, land-sea function coordination 

Planning scope Coastal area/coastal line clarification, upstream habitat, 

on-site affected area, off-site affected area 

ES interactions Trade-off between port transportation and fishery provision, 

synergies among wetland maintenance, biodiversity, and 

water purification  

Information ES condition information ES flow, function, baseline, threshold, benefit, connection 

Demand information Local demand diversity, local ES priority 

Value information Economic value, social value, cultural value 

Use information Use pattern, use frequency, multiple use  

Impact information Cumulative effect, direct effect, indirect effect  

Spatial information Spatial locations of activity, impact, risk, and conflict 

Payoff Benefits and losses Individual benefit and cost, collective benefit and cost, long 

term, short term  

Sanctions Sea-use fee, ecological damage fee, pollution tax, 

administrative penalty on illegal sea uses 

Rewards Blue debit and credit for environmental industries, financial 

support for coastal restoration  

 



 

186 
 

D.3. The coding system of the four distinctive governance aspects of market-based 

instruments for coastal and marine ecosystem services 

Family codes Codes Examples of relevant descriptions 

Price Evaluate specific services Prices of sea foods, and wetland forests 

Attach price to ES-related 

proxies 

Prices of pollution, coastal reservation, sea-use right, 

developing rights, permits, and credits 

Regulatory 

support 

Assessment rules Assessment standards of sea use, impact, ecological 

change 

Rights and duties  Property right, certificate, register system, maximum 

tenure of use, sanction 

Transaction rules Transaction process, allowable transaction type, forms, 

scope and total amount, defined baseline, collective 

allocation 

Coordination  Include related actors for 

voluntary participation  

Services provider, user, intermediary agency 

Coordinative methods for 

making free choices 

Platform, agreement, contract, negotiation, meeting, 

public notice 

Information sharing and 

communication  

Information for trading, transaction cost, ES social 

meanings, agreed measurement and currencies, 

information sharing 

Spatial 

consideration  

Implementation at the scale 

at which causality occurs  

Cross-border authority, offsite allocation, 

upstream-downstream authority, watershed-based 

authority  

Address site differences and 

specification  

Set zone, set boundary, set spatial type and grade  
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Summary 
The ecosystem approach has been promoted worldwide and widely accepted to deal with 

complex governance issues in coastal and marine areas, including ecosystem degradation and 

use conflicts across scales. Ecosystem service (ES) thinking is at the center of this approach, 

which focuses on understanding the relationship between human society and the ecosystem, 

and which explores how this understanding can inform management decisions. However, the 

international understanding of coastal and marine governance still falls short of a substantial 

investigation of the role of ecosystem services in existing processes and institutional 

arrangements. Therefore, the main objective of this thesis is to provide a comprehensive 

institutional understanding of the extent to which ES thinking is integrated into coastal and 

marine governance. The thesis takes an economic institutionalist perspective, which provides a 

useful lens to understand and reinforce ES governance by focusing on how institutions can 

coordinate transactions among ES-related actors. This research mainly draws on Chinese 

practices and attempts to clarify the importance of attuning institutional arrangements with 

coastal and marine ecosystems, thereby providing lessons to improve coastal and marine 

governance. 

This study emphasizes the following two key challenges regarding the integration of ES 

thinking. The first challenge is about highlighting ESs and their interrelationships, particularly 

in coastal strategic planning. This challenge is about uncovering the implicit and explicit 

references to ESs, the conceptual understanding of nature’s benefits, and the consideration of 

interrelationships among ESs in coastal strategic planning. The second key challenge involves 

ensuring institutional support for ES integration. More integrative and cooperative institutional 

arrangements are expected to respond to ecological dynamics and facilitate ES-related 

instruments. The first challenge is dealt with in Chapters 2 and 3, while the second challenge 

is emphasized in Chapters 2, 4, and 5. These chapters consist of four individual articles, which 

present the main part of this thesis. 

Chapter 2 presents an explorative study of the two challenges through the case of Jiaozhou 

Bay. The content analysis of the selected coastal strategic plans provides explicit references to 

benefits that are derived from coastal and marine nature, without referring to the terminology 

“ecosystem services.” In addition, there are different extents of dependence of coastal 

development on ESs. In particular, fundamental services, including some supporting and 

regulating ESs, have not been sufficiently incorporated. Therefore, adopting ES thinking to 

conceptualize and categorize ESs is suggested. It may be helpful to identify and coordinate all 

possible ESs. Chapter 2 also explores institutional strengths and weaknesses, which are 

relevant to the consideration of different ESs. Based on a multi-level institutional analysis and 
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a comparison with other international case studies, Chapter 2 reveals that the partial 

consideration of ESs may be mainly caused by fragmented institutional structures and limited 

ES assessment. This partial consideration is also relevant to the strong emphasis on economic 

development at all levels of institutions in China, which has led to economic priorities over the 

conservation of non-profit ESs. The exclusive responsibility of the Chinese government is also 

striking, affecting the governance emphasis on different ESs in various ways. Overall, this 

chapter offers an initial exploration of the existing institutions in relation to the integration of 

ESs, providing a general context for the analyses in the following chapters. 

Apart from specific ESs, the explicit and integrated inclusion of ESs interrelationships, 

namely trade-offs and synergies, is also important to improve coastal and marine governance. 

Chapter 3 presents a four-step method for identifying ES interrelationships that may be 

considered in coastal strategic planning. The first step involves the selection of coastal 

strategic plans based on certain criteria to demarcate the research scope. The second step 

involves identifying the ESs themselves, providing a foundation for discussions on ES 

trade-offs and synergies. Subsequently, a more aggregated coding step is required to identify 

coastal activities, ESs, and their effects, relying on a clear cause-effect mechanism promoted 

by Bennett et al. (2009). This is the third step. Finally, the identified interrelationships are 

presented in the relational diagrams, which may improve the communication of use conflicts. 

Supported by the Jiaozhou Bay case, the application of the four-step method shows the 

usefulness of improving the legibility of ES interrelationships in coastal strategic plans. For 

instance, this could help identify some overlooked ES interrelationships with respect to 

regulating and supporting services. Overall, this chapter shows a possible way of identifying 

and structuring ES interrelationships, which enables the analysis of complex human-nature 

relationships in coastal strategic planning, linking ES thinking with coastal and marine 

governance.  

Subsequently, Chapter 4 explores how the rules-in-use may facilitate the integration of ES 

thinking within coastal and marine governance. This is an important point in meeting the 

second challenge of this thesis. Chapter 4 starts with a theoretical basis, namely the generic 

rules from the Institutional Analysis and Development (IAD) framework. By reviewing 

previous studies on coastal and marine governance, it proposes an evaluative framework based 

on ES-specific rules. This evaluative framework is subsequently examined in a specific action 

situation, namely coastal strategic planning with regard to Qingdao, in East China. The 

analyses demonstrate different focuses and ways to facilitate ES thinking through different 

types of rules. For instance, the position rules need to focus on the involvement and the role of 

governments, scientific groups, and non-governmental stakeholders. The selection of specific 

participants normally depends on certain criteria, which should be clarified through boundary 

rules by considering the responsibilities of the actors, their ecological and social knowledge, 
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as well as the potentially affected users of ESs, to accommodate more ES perspectives. 

Aggregation rules are required to stimulate a mix of top-down and bottom-up decisions to 

coordinate local uses and higher-level goals regarding ESs. Choice rules should clarify what 

actions are allowed, obliged, and prohibited, by setting choice limitations per coastal and 

marine zone, based on social-ecological conditions. Payoff rules are needed to influence the 

benefits and losses from ESs to establish incentives and deterrents for coastal activities. In 

relation to the scope rules, the fitness of existing institutions with regard to geographical scales 

and ES interactions should be emphasized to achieve better governance outcomes. Finally, as 

an essential support for the other six types of rules, information rules are required to specify 

the provision of knowledge concerning the conditions, demands, values, uses, impacts, and 

spatial distributions of ESs, which is critical to support ecosystem-based decisions. Taken 

together, these discussions reveal how ES-specific rules may be developed and adopted in 

practice, while implying further efforts for the integration of ES thinking through institutional 

design.  

Chapter 5 continues the investigation of the required institutional support for the integration of 

ES thinking. It zooms in on market-based instruments (MBIs), which can be understood as a 

range of institutional arrangements for dealing with ES issues and an operational means to 

achieve ES thinking. Chapter 5 examines how coastal and marine governance may facilitate 

MBIs to sustain ESs by focusing on four distinctive governance aspects, including price, 

regulatory support, coordination, and spatial consideration. Supported by the case of Chinese 

coastal and marine governance, as well as two types of Chinese MBIs, various differences 

between theoretical discussions and empirical practices are determined. For instance, previous 

studies have suggested that the governance of MBIs should integrate ES values by setting 

prices on ESs or related proxies, as well as draw on the required regulation as a significant 

support. Previous studies have also required better coordination that enables actors to make 

free choices, based on the spatial scales at which coastal ES causality occurs. However, the 

Chinese practices show a strong reliance on hierarchical support to provide economic 

incentives. On the one hand, the hierarchical support facilitates ES valuation and impact 

assessment to a certain extent, benefiting the understanding of transactions and ES allocations. 

In addition, Chinese coastal and marine governance clearly emphasizes policy coordination in 

order to keep transaction costs low for MBI implementation. One the other hand, hierarchical 

efforts restrict free negotiations between the supply and demand sides of ESs, in relation to, 

for instance, finance allocation and price setting. Additionally, Chinese coastal and marine 

governance shows little concern for the scale at which ES causality occurs, which may be less 

efficient and effective in addressing ES issues. Therefore, it is important to gain more insight 

into the role of free choices and the way in which coastal and marine policies deal with 

complex ES interactions. 
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Chapter 6 synthesizes results and draws conclusions from the four individual studies. 

Generally, this thesis emphasizes the importance of clarifying ESs and their interrelationships 

in coastal and marine governance. Moreover, this study demonstrates the crucial role of 

institutions and the different ways in which they accommodate market-oriented arrangements 

for ES thinking. Based on the analyses, specific suggestions have also been provided for 

governance efforts that Chinese planners and policymakers could follow to improve coastal 

and marine governance. First, the acknowledgment of ESs is implicit in Chinese coastal and 

marine policies, particularly regarding fundamental services and relevant indirect impacts. 

This requires planners and policymakers to characterize more broadly all possible ESs and 

account for complex interrelationships among ESs. Second, Chinese practice lacks evidence 

on developing institutional solutions to ecological issues at an appropriate geographical scale. 

To increase the capacity of dealing with complex ES issues, coastal and marine governance 

demands institutional adjustments and cooperation to integrate ecological entity and different 

geographies. Third, the valuation of ESs has been embedded in the Chinese strategic discourse 

rather than being grounded in daily language or in coordination efforts between organizations. 

Planners and policymakers should strengthen the acceptance of ES values by clarifying the 

concept of ESs, improving knowledge learning and communication, and increasing the 

reliability of valuation. Finally, this research clearly shows that institutional arrangements can 

significantly influence the ES integration. Chinese policies highlight regulatory support for 

facilitating economic incentives as a way to allocate ESs. However, more freedom for making 

choices should be delegated to local governments, private sectors, and individuals. A higher 

level of voluntary negotiations and exchanges between actors should be encouraged under the 

required regulations.  
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Samenvatting 
Het gebruik van de ecosysteem-benadering wordt wereldwijd gestimuleerd en is algemeen 

geaccepteerd voor het omgaan met complexe beheersproblemen in zee- en kustgebieden, 

waaronder verstoring van het ecosysteem en gebruiksconflicten op verschillende schaal. 

Ecosysteemdienst (ES)-denken staat centraal bij deze benadering, die gericht is op het 

verkrijgen van inzicht in de relatie tussen de menselijke samenleving en het ecosysteem, en 

die onderzoekt hoe dit inzicht kan bijdragen aan het nemen van beheersmatige beslissingen. 

Echter, voor een goed internationaal inzicht in kust- en zeebeheer ontbreekt het nog steeds aan 

een substantieel onderzoek naar de integratie van ecosysteemdiensten in bestaande 

beleidsprocessen en instituties. Daarom heeft dit proefschrift voornamelijk tot doel de mate 

waarin ES-denken is geïntegreerd in kust- en zeebeheer te analyseren. Daarbij neemt het 

proefschrift een economisch institutionalistisch perspectief in, aangezien dit een zinvolle 

invalshoek biedt om te begrijpen hoe instellingen transacties tussen ES-gerelateerde actoren 

kunnen coördineren. Het onderzoek put vooral uit de Chinese praktijk en wil laten zien hoe 

belangrijk het is om instituties af te stemmen op kust- en zee-ecosystemen, om daarmee lessen 

te bieden ter verbetering van kust- en zeebeheer. 

Deze studie legt de nadruk op de volgende twee belangrijke uitdagingen met betrekking tot het 

integreren van ES-denken in bestaande beleidsprocessen en instituties. De eerste uitdaging 

gaat over de aandacht die uitgaat naar ecosysteemdiensten en hun onderlinge relaties, met 

name in strategische planning voor de kust. Bij deze uitdaging gaat het om het blootleggen 

van de impliciete en expliciete verwijzingen naar ecosysteemdiensten, het conceptuele inzicht 

in door de natuur geboden voordelen, en de beschouwing van onderlinge relaties tussen 

ecosysteemdiensten in strategische planning voor de kust. De tweede belangrijke uitdaging 

betreft het veiligstellen van institutionele steun voor het integreren van ecosysteemdiensten. 

We verwachten dat meer geïntegreerde en coöperatieve institutionele regels beter zullen 

inspelen op ecologische dynamiek en ecosysteemdienst-gerelateerde instrumenten zullen 

faciliteren. De eerste uitdaging wordt behandeld in Hoofdstuk 2 en 3; in Hoofdstuk 2, 4 en 5 

wordt de nadruk gelegd op de tweede uitdaging. Deze hoofdstukken bestaan uit vier 

individuele artikelen, die gezamenlijk de kern van dit proefschrift vormen. 

In Hoofdstuk 2 wordt een oriënterende studie naar beide uitdagingen gepresenteerd aan de 

hand van de casus van de Jiaozhou-baai. De content-analyse van de geselecteerde strategische 

kustplannen biedt expliciete verwijzingen naar voordelen die voortkomen uit kust- en 

zeenatuur, zonder dat de terminologie van 'ecosysteemdiensten' wordt gebruikt. Bovendien 

wisselt de mate waarin kustontwikkeling afhankelijk is van ecosysteemdiensten. In het 

bijzonder zijn essentiële diensten, zoals ondersteunende en regulerende ecosysteemdiensten, 
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niet voldoende geïntegreerd. Daarom wordt voorgesteld om gebruik te gaan maken van 

ES-denken om ecosysteemdiensten te conceptualiseren en categoriseren. Het is belangrijk om 

alle mogelijke ecosysteemdiensten te identificeren en coördineren. Hoofdstuk 2 verkent 

daarnaast institutionele sterkten en zwaktes, die relevant zijn voor het overwegen van 

verschillende ecosysteemdiensten. Op basis van een institutionele analyse op meerdere 

niveaus en een vergelijking met andere internationale casestudies, blijkt uit Hoofdstuk 2 dat 

het gedeeltelijk in beschouwing nemen van ecosysteemdiensten voornamelijk veroorzaakt 

wordt door gefragmenteerde institutionele structuren en beperkte ES-assessments. Het slechts 

gedeeltelijk in beschouwing nemen is ook relevant voor de sterke nadruk op de economische 

ontwikkeling die plaatsvindt op alle beleidsniveaus in China, wat ertoe heeft geleid dat 

economische prioriteiten voorrang krijgen boven de bescherming van non-profit 

ecosysteemdiensten. De exclusieve verantwoordelijkheid van de Chinese regering is ook 

opvallend, en beïnvloedt op verschillende manieren welke nadruk er door het beheer wordt 

gelegd op diverse ecosysteemdiensten. In het algemeen omvat dit hoofdstuk dus een inleidend 

onderzoek naar de bestaande overheidsorganisaties en instituties in relatie tot de integratie van 

ecosysteemdiensten. Hierbij vormt het hoofdstuk een algemene context voor de analyses in de 

volgende hoofdstukken. 

Naast specifieke ecosysteemdiensten is het ook van belang dat de onderlinge 

ecosysteemdienstrelaties, te weten trade-offs en synergieën, expliciet en geïntegreerd worden 

inbegrepen om kust- en zeebeheer te verbeteren. In Hoofdstuk 3 wordt daarom een methode in 

vier stappen gepresenteerd om te bepalen welke onderlinge ecosysteemdienstrelaties in 

overweging kunnen worden genomen bij strategische planning voor de kust. De eerste stap 

behelst het selecteren van strategische plannen voor de kust op basis van bepaalde criteria om 

het bereik van het onderzoek af te bakenen. In de tweede stap worden de ecosysteemdiensten 

zelf geïdentificeerd, waarmee een basis wordt gelegd voor discussies over de trade-offs en 

synergieën. Vervolgens is een geaggregeerde codeerstap nodig voor het identificeren van 

kustdiensten, ecosysteemdiensten en hun effecten, waarbij wordt uitgegaan van een helder 

oorzaak-gevolgmechanisme zoals is voorgesteld door Bennett et al. (2009). Dat is de derde 

stap. Ten slotte worden de geïdentificeerde onderlinge relaties gepresenteerd en gevisualiseerd 

in relatieschema's, die kunnen zorgen voor betere communicatie over gebruiksconflicten. De 

toepassing van de vierstappenmethode wordt ondersteund door de Jiaozhou-baai-casus, 

waaruit blijkt hoe nuttig het is om de leesbaarheid van onderlinge ecosysteemdienstrelaties in 

strategische kustplannen te verbeteren. Dit zou bijvoorbeeld kunnen bijdragen aan het 

identificeren van enkele onderlinge ecosysteemdienstrelaties die eerder over het hoofd gezien 

zijn, met betrekking tot het reguleren en ondersteunen van diensten. Vervolgens omschrijft dit 

hoofdstuk een mogelijke manier om onderlinge ecosysteemdienstrelaties te identificeren en 

structureren, wat ervoor zorgt dat er een analyse gemaakt kan worden van complexe 
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mens-natuurrelaties in strategische plannen voor de kust, waarbij ES-denken wordt gekoppeld 

aan kust- en zeebeheer.  

Vervolgens wordt in Hoofdstuk 4 verkend hoe de in gebruik zijnde regels de integratie van 

ES-denken binnen kust- en zeebeheer zouden kunnen faciliteren. Dit punt is van belang om te 

kunnen voldoen aan de tweede uitdaging van dit proefschrift. Hoofdstuk 4 begint met een 

theoretische basis, namelijk de algemene regels uit het Institutional Analysis and 

Development-framework (IAD). Door het bestuderen van eerdere studies over kust- en 

zeebeheer wordt in dit hoofdstuk daarna een voorstel gedaan voor een evaluatief raamwerk op 

basis van ES-specifieke regels. Dit evaluatieve raamwerk wordt vervolgens onderzocht in een 

specifieke praktijksituatie, te weten strategische kustplanning voor de stad Qingdao, in het 

oosten van China. Verschillende aandachtsgebieden en manieren om ES-denken te faciliteren 

door middel van verschillende regels worden door de analyses aanschouwelijk gemaakt. Zo 

moeten de positioneringsregels bijvoorbeeld gericht zijn op de betrokkenheid en rol van 

overheden, wetenschappelijke groepen en niet-gouvernementele belanghebbenden. De selectie 

van specifieke deelnemers zou helder gemaakt moeten worden door middel van afbakenende 

regels die de verantwoordelijkheden en de ecologische en sociale kennis van actoren in 

overweging te nemen, alsmede de potentieel getroffen gebruikers van ecosysteemdiensten, om 

zo meer ES-perspectieven een plaats te kunnen geven. Aggregatieregels zijn nodig om een mix 

van top-down- en bottom-up-beslissingen te stimuleren om plaatselijke toepassingen en 

doelen op hogere niveaus met betrekking tot ecosysteemdiensten te coördineren. Keuzeregels 

moeten helder maken welke acties toegestaan, verplicht of verboden zijn, door de keuzes per 

kust- en zeegebied te beperken op basis van de sociaal-ecologische omstandigheden. 

Pay-off-regels zijn nodig om de kosten en baten van ecosysteemdiensten te beïnvloeden, om 

zo prikkelende en afschrikkende maatregelen voor kustactiviteiten vast te stellen. Met 

betrekking tot de regels op het gebied van reikwijdte moet de nadruk komen te liggen op het 

passend zijn van bestaande instellingen als het gaat om de geografische schaal en 

ES-interacties, om betere beheersresultaten te verkrijgen. Ten slotte zijn er informatieregels 

nodig ter ondersteuning van de zes andere typen regels. Deze informatieregels zijn nodig voor 

het specificeren van de informatieverschaffing over de omstandigheden, eisen, waarde, het 

gebruik, de impact en de ruimtelijke verdeling van ecosysteemdiensten, aangezien die van 

cruciaal belang zijn voor het nemen van op het ecosysteem gebaseerde beslissingen. Samen 

laten deze discussies zien hoe ES-specifieke regels ontwikkeld en in de praktijk toegepast 

kunnen worden. Ook geven ze aan wat er verder nog kan worden gedaan om ES-denken te 

integreren door middel van institutionele opzet.  

Hoofdstuk 5 gaat verder met het onderzoek naar de vereiste institutionele steun voor het 

integreren van ES-denken. Hierbij wordt nader gekeken naar marktgebaseerde instrumenten 
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(MBI's), die gezien kunnen worden als een verzameling institutionele regels voor het omgaan 

met ES-zaken en een operationeel middel om te komen tot ES-denken. Hoofdstuk 5 

onderzoekt hoe kust- en zeebeheer MBI's kan faciliteren om ecosysteemdiensten te 

ondersteunen door zich te richten op vier kenmerkende beheersaspecten, te weten prijs, 

regulatieve ondersteuning, coördinatie en ruimtelijke overwegingen. Er zijn diverse 

verschillen tussen de theoretische discussies en de empirische praktijk vastgesteld, 

ondersteund door de casus van het Chinese kust- en zeebeheer en twee typen Chinese MBI's. 

In eerdere studies is bijvoorbeeld geopperd dat in het beheer van MBI's ES-waarden zouden 

moeten worden geïntegreerd door een prijs te verbinden aan ecosysteemdiensten of 

gerelateerde proxy's, met de vereiste regelgeving als steunpilaar. Eerdere studies hebben ook 

aangegeven dat er betere coördinatie moet komen om actoren vrije keuzes te laten maken op 

basis van de ruimtelijke schaal van de causaliteit van ecosysteemdiensten aan de kust. Uit de 

Chinese praktijk blijkt echter dat men sterk rekent op economische prikkels vanuit de 

hiërarchische ondersteuning. Enerzijds faciliteert de hiërarchische ondersteuning tot op zekere 

hoogte de ES-waardering en effectrapportage, wat ten goede komt aan het begrip van de 

transacties en ES-toewijzing. Bovendien legt het Chinese kust- en zeebeheer duidelijk de 

nadruk op beleidscoördinatie om de transactiekosten voor MBI-implementatie laag te houden. 

Anderzijds belemmeren hiërarchische inspanningen vrije onderhandelingen tussen de vraag- 

en aanbodzijde van ecosysteemdiensten, bijvoorbeeld met betrekking tot het toekennen van 

financiële middelen en prijsstelling. Verder laat het Chinese kust- en zeebeheer zich weinig 

gelegen liggen aan de schaal waarop ES-causaliteit voorkomt, wat minder efficiënt en effectief 

is als het gaat om het aanpakken van problemen op het gebied van ecosysteemdiensten. 

Daarom is het belangrijk om meer inzicht te krijgen in de rol van vrije keuzes en de manier 

waarop in kust- en zeebeleid wordt omgegaan met complexe ES-interacties. 

In Hoofdstuk 6 worden de resultaten samengevoegd en worden conclusies getrokken uit de 

vier individuele studies. In het algemeen benadrukt dit proefschrift hoe belangrijk het is meer 

helderheid te geven over ecosysteemdiensten en hun onderlinge relaties in kust- en zeebeheer. 

Verder laat dit onderzoek de cruciale rol van instellingen zien, en de verschillende manieren 

waarop deze instellingen ruimte bieden aan marktgerichte regelingen voor ES-denken. Op 

basis van de analyses zijn ook specifieke beheersvoorstellen gedaan die Chinese planners en 

beleidsmakers kunnen volgen om kust- en zeebeheer te verbeteren. Allereerst is de erkenning 

van ecosysteemdiensten in de Chinese kust- en zeebeheerpraktijk impliciet, met name op het 

gebied van fundamentele diensten en relevante indirecte gevolgen. Hierdoor moeten planners 

en beleidsmakers alle mogelijke ecosysteemdiensten breed typeren, en de complexe relaties 

tussen ecosysteemdiensten onderling verklaren. Ten tweede ontbreekt het in de Chinese 

praktijk aan bewijzen als het gaat om het ontwikkelen van institutionele oplossingen voor 

ecologische problemen op een passende geografische schaal. Om meer capaciteit te creëren 
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voor complexe ES-problemen, zijn voor kust- en zeebeheer institutionele aanpassingen en 

samenwerking nodig om ecologische entiteit en verschillende geografieën te integreren. Ten 

derde ligt de waardering van ecosysteemdiensten in China besloten in de strategische dialoog, 

en niet in het dagelijkse taalgebruik of in de coördinatie tussen organisaties. Planners en 

beleidsmakers moeten de acceptatie van ES-waarden versterken door het concept van 

ecosysteemdiensten toe te lichten, kennis en de communicatie ervan te verbeteren en de 

betrouwbaarheid van de waardering te vergroten. Ten slotte blijkt uit dit onderzoek dat 

institutionele regels de integratie van ecosysteemdiensten aanzienlijk kunnen beïnvloeden. Het 

Chinese beleid legt de nadruk op regulatieve ondersteuning voor het faciliteren van 

economische prikkels als manier om ecosysteemdiensten toe te kennen. Er zou echter meer 

keuzevrijheid moeten worden overgedragen aan lokale overheden, de private sector en 

individuen. Onder de vereiste voorschriften zou een grotere mate van vrijwillige 

onderhandelingen en uitwisselingen tussen actoren moeten worden gestimuleerd.
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